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Abstract: The results of tests of selected sorghum-Sudangrass hybrids in
Agricultural Institute-Shumen, Bulgaria, conducted in 2005-2008, have been
presented. The significant differences in the agro-climatic factors of the years of
our study allow reliable assessment of the productive potential and the adaptability
of the sorghum-Sudangrass hybrids in conditions of extreme deviations from the
norm. The results confirm the high productive potential of the hybrids in conditions
of more often extreme deviations from the agro-climatic norms. The total dry
matter yield of tow swaths in flower stage is from 20 to 30 t ha". The green yield in
late milk stage varies depending on the soil’s water reserve — from 40 to 80 t ha™,
with dry matter of 30-50%. Effective breeding of segregating populations of F,-F;
progenies for isolation of genotypes with improved productivity indices, and for
enrichment of the gene-pool of pollinators for creation of new sorghum-Sudangrass
hybrids, was realized.



F .. Discourse Journal of Agriculture and Food Sciences
e Bue ol A

ISSN: 23467002 z
Vol. 2(5):149:151, May, 2014

Initial development-and-growth
matter in Sudan grass ¢ orghum x Sudan grass
Hebids :

Tzvetan Kikindonov and Georgi Kikindonov

h-of biomass and dry

"~ Agricultural Institute = Shumen, 9700, Bulgaria
Abstract

The growth of biomass and the accumulation_of :dry matter in the initial 5-6 leaves phase of
development of Sudangrass and Sorghum x Sudan grass hybrids have been studied by the test carried
out during the period 2010 and 2011 in.the experimental field of the Agricultural Institute — Shumen.
Biometrical analysis have been established the parameters of growth and accumulation of dry matter,
as well as the intensity of shoots development.The rainfalls quantities and the temperature sums are
the basic factor for the biomass accumulation in Sudangrass and Sorghum x Sudangrass hybrids.
There s a significant correlation between the intensity of shooting and the biomass accumulation. The
number of the developed shoots is strongly dgpeuggm_ on the agro-climatic conditions. The parameters
of biomass and dry matter accumﬁlation‘»ﬂé—m,aﬁifestod—ondifferent levels in dependence of the
genotype, as with the Sorghum x Sudangrass hybrids the high productivity is combined with intensive
dry matter accumulation. R '
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Results of fodder and semi-sugar beet breeding in Bulgaria

L. International Journal of Agronomy and Agricultural Research (IJAAR)

Georgi Kikindonov®, Tzvetan Kikindonov

Plant Breeding Department, Agricultural Institute; Shumen, Bulgaria
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Abstract

They have been discussed the results of tests of fodder beet origins and their semi-sugar beet hybrids, carried out
in 2003-2013. The character of inheritance of the quantitative traits root yield and dry matter content has been
established. The variability of the parental characteristics and the differences in the agroclimatic conditions
during the vegetation affect the degree of heterosis xﬁéﬁifestatidn in the semi-sugar beet hybrids. Various high
productivity fodder beet origins are available, which do not fall back the already certified commercial varieties.
Their heritage factors dominate in their hybrids with male sterile sugar beet lines. All the semi-sugar beet hybrids
realize proven heterosis in the dry matter yield from a unit of area, no matter the climatic conditions of the
vegetation, and meet the requirements of the modern intensive technologies of growing.
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Resistance to powdery mildew and Cercospora leaf spot of

multigerm dihaploid sugar beet lines and its inheritance in their

hybrids
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Abstract

The induced haploidy through in vitro gynogenesis in sugar beet is effective method for the selection of valuable
gene recombinations determining the expression of efficient traits of that crop. Ten years test results for the
resistance to powdery mildew and Cercospora leaf spot of stabilized multigerm dihaploid sugar beet lines and
their hybrid combinations are being reported. The performance of the tested material proves, that the multigerm
dihaploid pollinators are differentiated recombinant lines with favorable combinations of genetic material,
including genes responsible for the high resistance to the agents of powdery mildew and Cercospora leaf spot
fungal diseases. The higher resistance of the dihaploid multigerm pollinators dominates in their diploid hybrid
combinations. The heritage factors for higher resistance to both diseases of the maternal component dominate in

the tested triploid hybrids. There are good prospects of using these pollinators in the hybrid breeding schemes.
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The increasing tendency of deviations from the agro-climatic norms forces the search of alternative
forage crops. The great variety of grain and sweet sorghum forms. sudangrass and their hybrids of the
breeding program of Agricultural Institute — Shumen is a good basis for sclection of adapted to the
actual conditions genotypes. allowing harvest of green mass in different stages of the crops’
development during vegetation. The many years studies — breeding and technological. of the
sudangrass, sorghum x sudangrass hybrids and sweet sorghum forms allows summarizing the ficld
test results of Standard varieties and materials bred in the Institute for productivity of green and dry
mass. It has been studied the genotype and the agro-climatic conditions” influence on the productive
potential of Standard varieties. populations and sorghum x sudangrass hybrids. Assessment is made
for the effectiveness of harvesting the tested origins in four stages of development — brooming.
flowering. milky-wax and technological maturity of seeds. The application of different schemes of
harvesting diversifies the sources of green mass as rich forage for production of silage, haylage and
hay.
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Use of Induced Haploidy for Improvement of Fodder Beet Diversity

Tzvetan Kikindonov, Yordanka Slavova, Georgi Kikindonov, Ely Zaiova

The gynogenesis in vitro is basic method for obtainment of beet haploids. The development of
isolated in vitro ovules from original fodder pollinators and their hybrids with sugar beet is a
possibility for rapid creation of dihaploid fodder beet. The method of gynogenesis in vitro has
been applied for fodder beet in the Agricultural Institute-Shoumen, Bulgaria, during the period
2000-2005. The variable initial material, included in the research, makes it possible to
determine the influence of the genotype on the development of in vitro isolated ovules. A
higher degree of developed regenerants and calli is registered for the diploid and hybrid forms.
Origins with high gynogenesis frequency have been identified — up to 86.3% with a mean of
25.8% of development. The correlation between the development of unpollinated ovules and
immature embryos from original fodder pollinators and their crosses with sugar beet male
steriles varies, depending on the ploidy level of the parental genotypes. The degree of
spontaneous and induced diploidization has been studied. The effect of induced doubling by
colhicine treatment increases to 43.5% with the use of higher concentrations in the initial
stages of haploid development. The manifestation of recessive factors and the higher
mutability on haploid and dihaploid level increases the effect of selection of resistant to
diseases, bolting and abiotic stress forms with optimum biotypes.
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GREEN MASS PRODUCTIVITY OF SORGHUM ORIGINS

Ts. Kikindonov, K. Slanev., G. Kikindonov
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PE3IOME

Mpes nepvopa 2004 — 2007r. ca
u3nuTaHn 24 pasnuyHu opmu Copro 3a
NPOAYKTUBHOCT Ha 3efeHa maca npu
UbMTEX N MNEYHO-BOCHYHA 3PANOCT.

CypaHkata W COprocynaHkoBuTe
xubpuanm ca C BUCOK noTeHuuan 3a
NPOAYKTUBEH W MHOrokpareH noapacTt —
oT 6502 po 11569 kg/da 3eneHa maca
CpefHo  OT  TPUroAwulIHO  M3nuUTBaHe.
Bucoka e npoAayKTUBHOCTTa npw
pekonTupaHe B MNEYHO-BOCHYHA 3pANOCT
Ha M3nuTaHuTe npouaxoau — oT 4586 Ao
7745 kg/da.

Pesyntatnte OT W3NUTBaHETO 3a
NPOAYKTMBHOCT Ha 3eneHa maca ca
peanHo NOTBbPXAEHWE 3a noTeHuuana
Ha pasnuyHuTe Qopmu copro 1 B
eKCTPEMHM  ycrnosua Aa  ocurypasar
cTabuneH nobus Ha 3eneH ypax.

SUMMARY

Twenty four different sorghum
forms have been tested for green mass
productivity during the flowering and
milky-wax ripeness phases in the period
2004 - 2007.

The sudan-grass and the sorghum-
sudanensis hybrids are with high potential
for productive and multiple grow up — from
6502 to 11569 kg/da green mass mean of
the three years testing.

The productivity -in  milky-wax
ripeness of the tested origins of sorghum
is high — from 4586 to 7745 kg/da.

The results of the tests for green
mass productivity are real confirmation of
the potential of the different sorghum
forms even in extreme weather conditions
to ensure stable yield of green forage.
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PRODUCTIVITY OF FODDER BEET ORIGINS AND SEMI-SUGAR
BEET HYBRIDS

G. Kikindonov, K. Ouchkounova, Tz. Kikindonov, I. Ouchkounov
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PE3OME
Mpes nepuoga 2004-2008 r. B
onuUTHUTE noneta Ha  3emenencku

UHCTUTYT-LLlyMEeH ca uanuTauu 4 KpbMHU
npousxoga W TexHu xubpuau c ase
efHonnogHu MC nuHuu 3axapHo uBekno.
Pesyntatute oT u3nuTBaHeTo nokasear,
4e ca cenekumoHupaHu pasHoobpasHu no
csouTe XapaxkTepucTuku KPBMHU
mMarepuanu ¢ MHoro aoBpu npoayKTUBHU
] Ka4yeCTBEHMU nokasarenw.
M3nonsysaHeTo UM KaTo onpawmuTenu B
KPBCTOCKM C epHocemMeHun MC nuHuwm
3axapHo LBEKNO NO3BOMNSBa CbhbyeTasaHe
Ha BUCOKWA" AOBUB Ha KPBMHOTO LBEKNO C
UEHHUTE  CTOMaHCKUM  KayecTBa  Ha
3axapHoTo  usekno B xubpuguTe.
Bcneacteue Ha 3HaUUTENHO NO-BUCOKOTO
CbAbpXaHWue Ha CyxO BelecTtso B
KOpeHonnoaAWTe  Ha  nonysaxapHute
xubpuau Te peanusaupar [oKa3aHo no-
BUCOK A00MB Ha Cyxo Bewectso OT
eAvHUUa nnow, B  CpaBHEHUWE CbC
CbOTBETHUTE KPBbMHU npousxoau. C Kai-
BWCOKa MNPOAYKTUBHOCT — no Aobue Ha
KopeHonnoau u Aobus Ha Cyxo BELLECTBO
oT 1-da, ca u3nuTaHuTe TpPUNNOUAHU

nonysaxapHu xubpuau Ha  KPbMHUS
npousxon SKR, KOUTO Hanb/HO
OTroBapAaT Ha U3UCKBaHUATA Ha

488

SUMMARY 5
During  2004-2008 in  the |
experimental fields of the Agricultural
Institute-Shumen have been tested 4
fodder beet origins and their hybrids with %
two monogerm MS sugar beet lines. 3

The results of the tests show, that
there have been selected and stabilized
various in their characteristics fodder beet
materials with very good productive and
qualitative indices.

i )
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Their use as pollinators in crosses
with monogerm MS lines of sugar beet
allows the combination of the high yield of .
the fodder beet with the valuable
economical qualities of sugar beet in the o
hybrids. -

mmuws i

As a result of the significantly
higher dry matter content in the roots of &
the semi-sugar beet hybrids they realiz
proven higher yield of dry matter from an
unit of area in comparison with the 3
relevant fodder beet origins. L

With the highest productivity —roo
yield and dry matter yield per da, are th
tested triploid semi-sugar beet hybrids o
the fodder beet origin SKR, which meet




BPEME  BCWUMKW  CENeKUUOHHU
yypexaeHus, CBbp3aHu c
L|BEKNOTO, paboTaT no
Cb3faBaHeTo Ha nonys3axapHu

xubpuau usekno (Van Bockstaele,
1990). Tean xubpuau cvyetaeat
BUCOKUS [oBuB KOpeHonmnoau Ha
kpbMHOTO uBekno (Badawi et al,,
2002) " NONOXUTENHUTE
CTONaHCKN kayecTea Ha
3axapHOTO UBEKNO -
€QHONNOAHOCT, NOBULLIEHO
CbAbpXKaHWe Ha Cyxo BewecTso,
MoBULIEHA  YCTOWYMBOCT  KbM
donecTn, n3paBHEHOCT Ha
KopeHonnogute no dopma "
pasnonoxexHue B nousara,
NPUrOAHOCT 338  MEXaHU3NPaHo
npubupaxe n CbXxpaHeHue
(Pomuues, 1997; Orlov and
Yatsenko, 1999).

LlenTa Ha HacTOALOTO
uscnensaHe .6e ga ce ussbpuwar
CpaBHUTENHY TecTtose 3a
npoAYyKTUBHOCT Ha KPpbMHU
npousxoau UBEKNO W TEXHW
nonysaxapHu xnbpunau, npu
npunaraHeTo  Ha  WHTEH3UBHW
TEXHOMOTNU Ha oTrnexanaHe.

Together  with breeding
traditional high yield fodder beet
forms in recent times all the
breeding institutions dealing with
beets, work on the creation of
semi-sugar beet hybrids (Van
Bockstaele, 1990).

These hybrids combine the
high root yield of the fodder beet
(Badawi et al, 2002) with the
positive economic qualities of the
sugar beet — monogermity,
increased dry matter content,
increased resistance to diseases,
uniformity of roots in form and
positioning in the ground, fitness to
mechanized  "harvesting and
conservation (domuues, 1997,
Orlov and Yatsenko. 1999).

The aim of the present work
is to review some results of our
long term comparative tests of the
productivity of fodder beet origins
and their semi-sugar beet hybrids
applying intensive technologies of
growing.
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EFFECT OF THE VARIETY AND THE SOWING RATE ON THE
PRODUCTIVITY OF SORGHUM

Tz. Kikindonov, K. Slanev, S. Enchev
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PE3IOME

MpoyuyeHo e BnUSHWETO  Ha
BbTpepefosaTa reCToTa Ha nocesa npu
COpPTOBE COPro C pasnuyHa paHo3penocT
BBPXY MPOAYKTUBHOCTTA Ha 3bPHO.

B ycnosusta Ha  ekcTpemHo
3acywiasaHe npez 2007 wu 2008 .
YBEMW4YaBaHeTo Ha recrtotata go 35000-
40000 pact./da 3a paHHUTE copTOBE
yBen4aBa NpoAyKTUBHOCTTA Ha 3bPHOC C
NOAXOAsL2 BNaXHOCT 3a paHHa XbTBa.

W3nonssaHeTto Ha no-Gorat Habop
OT pasHoOBpasHu No NPoAbKUTENHOCT
Ha BereTauusiTa copToBe € ycrnosue 3a
nonyyasaHe Ha cTabunHu [obusu npu
3avecTunurte OTKIMCHEHNUS oT
KMUMaTUYHUTE HOPMN.

SUMMARY

It has been studied the influence of
the in-row density of the sowing for
sorghum varieties with different early
ripeness on the productivity of grain.

In the conditions of extreme
drought during 2007 and 2008 the
increase of sowing rate to 35000-40000
plants per 1 da for the early varieties
increases the grain productivity with
appropriate for early harvest humidity.

The use of a richer range of
various in the vegetation length varieties
is a term for the receipt of stable yields in
the often appearing diversions of the
climatic norms.
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Heterosis effect in semi-sugar beet hybrids
G. Kikindonov and Tz. Kikindonov

Agricultural Institute — 9700 Shumen, Bulgaria
E-mail: gkikindonov@mail.bg

ABSTRACT. The economical qualities of sugar and fodder beet parental
components and their semi-sugar beet hybrids have been tested during
2001-2008 at the Agricultural Institute Shumen. The variety of the pa-
rent.al characteristics and the differences in the agroclimatic conditions
during the vegetation reflect in the degree of the heterosis manifestation
in the: semi-sugar beet hybrids. The triploid semi-sugar beet hybrids have
the highest root yield heterosis values while the heterosis effect in the dry
matter content is stronger for the diploid hybrids. All the tested semi-
sugar beet hybrids have positive values of the heterosis effect on the dry
matter yield from a unit of area towards the parents and the Standard.
The triploid semi-sugar beet hybrids of the fodder beet pollinator SKR
manifest the higher competitive heterosis effect, no matter the quantity
of the rainfalls. With this they meet the requirements of the modern in-
tensive growing technologies.

GENETICS and BREEDING
2010, Volume 39, Number 1-2

Inheritance of the root yield and dry matter
content in semi-sugar beet hybrids

G. Kikindonov and Tz. Kikindonov

Agricultural Institute — Shumen, 9700
E-mail: gkikindonov@mail.bg

ABSTRACT. The estimation of parental components and semi-sugar
beet hybrids between them during 2001-2008 allowed characterization
of the inheritance of root yield quantitative traits and dry matter content
under the hybrids in different agroclimatic conditions. In years of water
deficiency during vegetation the root yield of the fodder beet pollinators
was inherited with over dominantly in their semi-sugar beet hybrids. The
significantly higher root yield of the pollinators dominates in the semi-
sugar beet hybrids under conditiond of over-norm vegetation rainfalls.
Incomplete dominance of the lower dry matter content in the roots of
the fodder beet parents is the characteristic way of inheritance in the
semi-sugar beet hybrids in conditions of over-norm vegetation rainfalls.
The vegetation drought caused disturbances in the mechanisms of inher-
itance, and in some triploid hybrids dominance in the higher dry matter
content of the maternal component was detected. The participation of
the fodder beet pollinator carrying two genomes in the triploid semi-
sugar beet hybrids yielded dominance of its hereditary factors in them.
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Variability of traits in pollinators and hybrds
of grain sorghum .

Tz. Kikindonov and K. Slanev

Agricultural Institute — Shumen, 9700, 3, Simeon Veliki Blvd D
e-mail: tzkikindonov@mail bg

ABSTRACT. The frequent extreme deviations from the climatic norm
entail cultivation of sorghum as an alternative forage crop in Bulgaria. In
this investigation data of an assessment of the morphological uniformity
e of the selected at the Agricultural Institute — Shumen pollinators
of grain sorghum and their hybrids with MS lines mere assessed.The
selected pollinators differ in the estimated morphological traits affecting
the variability of their hybrids with different MS lines.The hybrids are of
morphological uniformity, near to that of the Standard varieties, which
makes them useful for tests and introduction in agricultural practice.
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EFFECT OF THE VARIETY AND THE SOWING DENSITY ON THE
PRODUCTIVITY OF SORGHUM X SUDANGRASS HYBRIDS IN
MILKY-WAX MATURITY STAGE

Ts. Kikindonov, S. Enchev
Agricultural Institute — Shumen

PE3IOME SUMMARY

MpoyyeHo e  BnAvaHWeTo  Ha
BbTpepefoBarTa rbCrtota Ha Nocesa npw
pasfnyHn  COpPTOBE  COPro-CyAaHKOBM
xvbpuan BLPXy NPOAYKTUBHOCTTA Ha

3eneHa Maca B MNEYHO-BOCHYHA 3penocT

3a NPOU3BOACTBO Ha CUNax

B ycnosusTa Ha sacywasaHe npes
2008 »n 2009 rog. no-rbcTUTE nNOCEBW
dopmupat  no-succk  gobue KaTo
pasnpeaeneHueTo Ha sanexure e oT
ChLUECTBEHO 3HaYeHue 3a no-
BnaronpusTHaTa CTpykTypa Ha gobusa

Wanutanute coptose v xubpuau ca
C BWCOK NPOAYKTMBEH NOTeHuuan 3a
cTabunuu  pobuen  npu  3avectTunuTe
OTKNOHEHUA OT KNUMATUYHUTE HOPMK

"

[ it is studied the effect of the sowing
| density in the rows of different varieties of
| sorghum x sudangrass hybrids on the
| green mass productivity in  milky-wax
maturity stage for production of silage

In the conditions of drought during
2008 and 2009 the sowings with higher
density form higher vyields, and the
distribution of rainfalls is of significant
| importance for the more favorable
| structure of the yield

The tested varieties and hybrids
have a high productive potential for stable
yields in the conditions of more often
appearing deviations from the climatic

norms.
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PRODUCT!V!TY OF THE NEW SUDANGRASS VAR!ETY ENDJE-1

Ts. Kikindonov, K. Slaney
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PE3KOME

Npencrasery ca peynTaTuTe o7
VINUTBAHWATE Ha CYAaHKOBM NDOVIXCAW,
nposeaenu npes 2007-2C10 r. s onuTHUTE
noneta Ha  3emenenckw
tymer u wa UACAC. 3HauuTenHute

UHCTUTYT -

DAINAKY B ErpOKNUMATUIHY thaxTopn B !

rofvkuTe  Ha  HaweTo  u3acnepsawe
- NO3BONKBAT  HajpexAaHa cueHka He
NPOSYKTUBHUR norteryman “ H3

aAanTuBHOCTTa Ha HOBUS copt «EHaxe-

T 8 ycnoeus Ha U3KNKYUTENHNU
C" JONERUR OT HCopMaTa,

Peayﬂ*arwe noTBspXAaBaT
SACOKC  MPOAYKTUERWS - NOTeHuMan Ha

HOBIUS CODT B YCNOBWSTA Ha nO-uyecTy
SKCTPEMHM  OTKNOHEMMA  CT  arpo-
KWMaTasauTe  Hopmu o Bpeme  Ha

u3nuTBaHUaTa va WACAC wa 4 NYHKTa B |
CTpanata. npea 2007 r. e peanusupan

r‘;‘ye '\e;., .-\Ar\ .

ereqa maca 618 tha, a
T = 717 tha cube
lpABrUTENNS BUCOK A0BME Cyxa maca. B
S2LMTE M3NATBaRus npea 2008-2010 r
A0BuBLT ~2 senema maca o gBa oTXOCE

B%E (Pasa undTex =3 «Ergxe-1;
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Conservation of Population of Spiraea crenata (Rosaceae) in Bulgaria Applying
Methods for Micropropagation
TSVETAN KIKINDONOV', YORDANKA SLAVOVA', SVETLANA BANCHEVA’,
MALINA DELCHEVA?, HRISTO PEDASHENKO?
Agricultural Institute, (Al) — Agricultural Academy, Simeon Veliki 3, 9700~ Shumen, Bulgaria
Department Plant and Fungal Diversity and Resources, Institute of Biodiversity and Ecosystem
Research (IBER) — Bulgarian Academy of Sciences, 23 Acad. G. Bonchev Bld.,
1113 Sofia, Bulgaria, E-mail: sbancheva@yahoo.com

Spiraea crenata is ote of the rarest plant species in Bulgarian flora. It is included in the Bulgarian
ersity Act, the Red List of Bulgarian vascular plants and the Red Book of Bulgaria as ‘Critically En-
red’. The species grows on dry, stony, calcareous places and is a typical element of the relic Ponto-Sar-
deciduous thickets. The only known population in Bulgaria is along Kamenitsa River, Kanyona loca-
km from Kaspichan railway station, Shumen district. It covers a small area (ca. 0.25 ha), and consists

33 shrubs flowering every year. Trimming of shrubs along to the railway line, grazing, pollution with
ticides in the area, low seed reproduction and adherence to specific habitat are the main threats.

A procedure for proclamation of a protected site “Kanyona’ for preservation of the population of Spi-
crenata in the framework of the project ‘A pilot network of small protected sites for plant species in

a using the Plant Micro-reserve model’ supported by the EU's financial instrument for environmental

nature conservation LIFE is started. In order to increase the numbers of individitals and to improve the
of the population an investigation on the capacities of micro-propagation of Spiraea crenata in vitro and
is carried out in the period 2009-2011. The optimal period for development of plants — the phase of
formation, appropriate for detaching of apical meristem is defined. Conditions for sterilization and cul-
tion of explants for effective direct regeneration are optimized. Modifications of substrates according to
spoavre’s and Murashige & Skoog’s protocol are used. As a result an effective method for propagation of

raca crenata is developed.
~ In the spring of 2012 fifteen plantlets were planted out into the only known population of the species in
ia, Ten individuals are kept in the ex situ collection of IBER-BAS, whereas the remaining ones are
ng in the glasshouse of Al, Shumen.
The study is financially supported by the project LIFEOSNAT/BG/279 “A pilot network of small pro-
sites for plant species in Bulgaria using the Plant Micro-reserve model’.

16.

Macedonian Journal of Animal Science, Vol. 2, No. 1, pp. 59-61 (2011)
In print ISSN 1857 — 6907

On line ISSN 1857 - 7709

UDC: 633.412 (497.2)

Short communication

078
Received: July 20, 2009
Accepted: November 17, 2009

PRESLAYV VARIETY —- NEW ACHIEVEMENT OF THE BULGARIAN FODDER
BEET BREEDING

Ilia Uchkunov, Kulka Uchkunova, Georgi Kikindonov, Tzvetan Kikindonov

Agricultural Institute,
Blvd. Simeon Veliki 3, 9700 Shumen, R. Bulgaria
uchkunov(@abv.bg

The aim of the publication is to acknowledge the scientific community and the agrarian business with the mor-
phological and productive qualities of the new fodder beet variety Preslav. It is preliminary tested in the experimental
fields of the Agricultural Institute — Shumen (2000-2003) in non-irrigation conditions on carbonic black soil. It is
compared with the group standard of the semi-sugar beet hybrid Pliska and the fodder beet variety Tamara (Germany)
in the three years trials of IASAS and certified in 2008. During the period of testing the mean exceeding over the
group standard of the dry matter yield of Preslav is 9.2%. Characteristic for the root is the fading tail part of the root.
The root form is conical. The variety Preslav is a multigerm population and the dry matter content in the roots is 8.6
to 16%.
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Scientific Papers. Series A. Agronomy, Vol. LVI, 2013
ISSN 2285-5785; ISSN CD-ROM 2285-5793; ISSN Online 2285-5807; ISSN-L 2285-5785

- DYNAMICS OF BIOMASS GROWTH AND DRY MATTER
ACCUMULATION IN SUDANGRASS AND SORGHUM X SUDANGRASS
HYBRIDS

Tzvetan KIKINDONOV, georgi KIKINDONOV, Kalin SLANEYV, Stanimir ENCHEV

W

Agricultural Institute, 3 Simeon Veliki Blvd, 9700, Shumen, Bulgaria
'Corresponding‘iiithGf"éﬁéilthzkxkiﬁdonov@mail.bg \
Abstract

It has been studied the growth of biomass and the dry matter accumulation during the stages of brooming, flowering,
milky-wax maturity and technical maturity of Sudangrass and Sorghum x Sudangrass hybrids. The tests were performed
in the Agricultural Institute — Shumen, Bulgaria during 2010 and 2011. The parameters of devel ypment and the
intensity of dry matter accumulation were determined by biometrical analysis.

The vegetation rainfalls have the biggest effect on the productivity of the Sudangrass and its hybrids. The development
of Sorghum and Sudangrass is strongly affected by.the vegetation, temperature sum.Theshortened vegetations due to the
extreme agroclimatic deviations are compensated by intensive dry matter accumulation.

The parameters of biomass and dry matter accumulatiori are manifested with different levels depending on the
genotype, as with the Sorghum x Sudangrass hybrids the 7h;'§h productivity is combined with ij ive dry matt
accumulation.

Scientific Papers. Series A. Agronomy, Vol. LVI, 2013
ISSN 2285-5785; ISSN CD-ROM 2285-5793; ISSN Online 2285-5807; ISSN-L 2285-5785

ANALYSIS OF THE GREEN MASS YIELD’S STRUCTURE OF
SUDANGRASS AND SORGHUM X SUDANGRASS HYBRIDS

Tzvetan KIKINDONOYV, Georgi KIKINDONOYV, Kalin SLANEYV, Stanimir ENCHEYV

Agricultural Institute, 3 Simeon Veliki Blvd, 9700, Shumen, Bulgaria

Corresponding author email: tzkikindonov@mail.bg

Abstract

Analysis of the green mass yield's components of Sudangrass and Sorghum x Sudangrass hybrids was made, the yield
obtained by mowing in brooming and flowering stages during 2010-2011.The results of the tests confirm the high
productivity potential of the sorghum-sudangrass hybrids in conditions of optimum soil's water reserve and
temperatures during the vegetation. The sorghum-sudangrass hybrids show excellent adaptive potential in conditions of
more often going extreme deviations from the agro-climatic norms. The total and the relative productivity in the
separate swaths does not differ substantially in the brooming and the flowering stages. The lack of enough moisture
reflects most significantly on the productivity in the later swaths and on the intensity of dry matter accumulation. The

agroclimatic conditions do not affect the favourable leaf part in the green mass.

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 5, No 1, pp 50 - 52, 2013

Influence of the variety and sowing rate on the green mass productivity of Sudan grass and
Sorghum x Sudan grass hybrids

Tz. Kikindondw. S. Enchey, K. Slanev

Agricultural Institute, 3 Simeon Veliki, 9700 Shumen, Bulgaria

Abstract. The influence of the in-row sowing rate for different varieties of Sudan grass and Sorghum x Sudan grass hybrids on the green mass productiveness
in brooming stage was studied in 2010-2011. In significantly differing agro-climatic conditions of the two years the denser somngs'fom higher y:eld of green
and dry mass, and the rainfalls distribution has a significant importance for the more favorable yield structure. The tested and hybrids have high
productive potential for stable yields of green mass in conditions of extreme deviations from the agro-climatic norms.
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Assessment of initial material for stevia (Stevia rebaudiana B.) breeding

Tz. Kikindonov*

Agricultural Institute, 3 Simeon Veliki, 9700 Shumen, Bulgaria

Abstract. There is an increased interest in growing stevia (Stevia rebaudiana Bertoni) as a source of natU@I, non-caloric sweeteners in recent years. In fhe
1980's, in the former Sugar beet Institute near Shumen our researches on the introduction and growth of stevia hgve been carried and the opt!mal Iechno]og:cal
conditions and in vitro propagation methods have been established. In the present research some resul(s are given of| thq assessment of origins mgde in2011
as nitial material for breeding. The productiveness of fresh mass of the whole plants, dry matter after dr}_/tng, yield as a (aho between qry qu ves weight and the
fresh mass, the height, the number of shoots or nodes and the percentage of plants with visible signs of Alternaria and Fusarium diseases have been
measured.

AzpapeH yHusepcumem — [1noedus % AFPAPHW HAYKW  loduwa VIl Bpod 18 2015

PE3YNTATW OT CENEKLMATA HA CYAAHKA, COPIro-CYAJAHKOBW XUBPUOWU U
3AXAPHO COPIO 3A MPOAYKTUBHOCT HA 3EMEHA MACA
RESULTS OF BREEDING SUDANGRASS, SORGHUM-SUDANGRASS HYBRIDS
AND SWEET SORGHUM FOR GREEN MASS PRODUCTIVITY

Lisetan Kukungonos*, Kanuu Cnanes, Ctanumup Enyes, I eopru KuknugoHos
Tzvetan Kikindonov*, Kalin Slanev, Stanimir Enchev, Georgi Kikindonov

3emegenckn MHCTUTYT — LLlymeH
Agricultural Institute — Shumen

*E-mail: tzkikindonov@mail.bg

Abstract

The increasing tendency of extreme deviations from the agro-climatic norms has enforced the search
of alternative forage crops. Sorghum and sudangrass show high productive potential for the accumulation of
green and dry mass under the conditions of water and temperature stress.

Effective breeding of segregating populations of F,-F, progenies for the isolation of genotypes with
improved productivity indices and for the enrichment of the gene-pool of pollinators for the creation of new
sorghum x sudangrass hybrids has been realized. As a result the sudangrass variety Endje was bred and
certified.

The influence of the genotype and the agro-climatic conditions on the productive potential of standard
varieties such as Verkor, Susu, Super Sweet, Endje and Yantar was studied as well as on populations and
sorghum x sudangrass hybrids, part of the breeding program of the Agricultural Institute — Shumen.

The great variety of grain and sweet sorghum forms, sudangrass and their hybrids of the breeding
program of Agricultural Institute — Shumen widens the basis for selection of genotypes adapted to the actual
conditions, allowing the harvest of green mass at different stages of the crop development during vegetation.
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AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 8, No 2, pp 107 - 110, 2016
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Genetics and Breeding

Economical qualities of crosses bétween doubled haploid sugar beet lines

G. Kikindonov, Tz. Kikindonov, S. Enchev*

Agricultural Institute, 9700 Shumen, Bulgaria

(Manuscript received 14 May 2016; accepted for publication 23 June 2016)

Abstract. The gynogenesis of isolated in vitro ovules is a basic method for the receipt of haploid plants and doubled haploid forms of sugar beet. The
application of the induced haploidy is an excellent possibility for enrichment of the sugar beet gene fund and allows accelerated creation of highly homozygous
and genetically stable lines. Ten years field tests were conducted on the experimental fields of Agricultural Institute — Shumen to study the practical value of
dihaploid monogerm and multigerm lines for the hybrid breeding of sugar beet. All the tested dihaploid lines formed higher root yields than their initial lines,
maintained by classical methods. The monogerm dihaploid 150-4 and the multigerm tetrahaploid 48 combined that with proven higher sugar content. The
diploid hybrids of the monogerm dihaploid 150-4 and the multigerm dihaploid 58 lines realized the highest white sugar yields, significantly higher than the yield
of the Standard varieties. The triploid hybrids of the monogerm dihaploid lines 544 and 150-4 and of the multigerm tetrahaploid 55 pollinator gave the highest
white sugar yields, and could be presented to the State Agency for tests and certification as new Bulgarian sugar beet varieties.

Joumal of Mountain Agriculture on the Balkans, vol. 19, 4, 2016, (211-219)
Research Institute of Mountain Stockbreeding and Agriculture, Troyan

Crena — nbpBUAT 6 bNrapcku CopT cCTeBUA
(Stevia rebaudiana B.)

Wnusa YykyHos, LiBeTaH KukungoHos, Axmen Mexmven*,
BecenuH YukyHoB

3emedencku uHemumym — LymeH, 9700 LLymeH, bbnzapus

*E-mail: ahmed_dm82@abv.bg

Stela - the first Bulgarian variety of stevia
(Stevia rebaudiana B.)

lliya Uchkunov, Tzvetan Kikindonov, Ahmed Mehmed*,
Veselin Uchkunov

Agricultural Institute of Shumen, 9700 Shumen, Bulgaria

PE3IOME

HoBusT copT OT pacteHueto cre-
susi (Stevia rebaudiana B.) e gunnougHa
nonynauus ot nuHusita C-204. CopTbT e
uanuteaH npe3 nepuoga 2013-2015r. B
cuctemara Ha MACAC n e yTBbpAEH CbC
3anoseq Ne P 12-5/07.04.2016r. Ha
MuHucTbpa Ha 3emenenueTo u xpaHute
Ha P. Bwnrapus. ,Ctena” npeacrasnsisa
n3npaseH MHoro cTbbneH xpact c 2-6
OCHOBHW CTbOMa n pasknoHeHus 40 TPeTu
nopaabk. BucounHata ‘Ha pacTeHusiTa
Bapupa ot 60 go 90 cm. dopmara Ha
Xpacta e nupamupanHo LUNMHAPUYHA.
Jluctata ca WHTEH3UBHO 3eneHW, cnvpa-
noBUAHO pasnonoxenun. [lpoBegeHuTe
uscneasanua B 3emenencku WHCTUTYT -
WymeH nokassat, 4ye A0OMBBLT Ha cyxa
maca nucra e Hag 250 kg/da v oBuwoTo
CbAlbpXaHne Ha cnagku BeljecTBa —
11-13 g/100g .

KnwouyoBu gymu: ctesus, aunnous,
copT, Aobus

SUMMARY

The new variety of the stevia plant
(Stevia rebaudiana B.) is a diploid
population of the C-204 line. The variety is
tested during the period between 2013
and 2015 in the system of IASAS and was
approved by Ordinance Ne RD 12-
5/07.04.2016 by the minister of
Agriculture and Foods of the Republic of
Bulgaria. Stella is a multi-stem upright
bush with 2-6 main stems and branches
to the third order. The height of the plants
varies from 60 to 90cm. The shape of the
bush is cylindrical pyramid. The leaves
are intensely green and spirally arranged
The studies carried out in Shumen
Agricultural Institute have shown that the
yield of dry mass leaves is over 250 kg/da
and the total content of sugary
substances — 11-13 g/100g.

Key words: stevia, diploid, variety,
yield
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HAUMOHANEH ULEHTbP 3AATPAPHU HAYKMU 2

NATIONAL CENTRE FORAGRARIAN SCIENCES
PACTEHUEBbBOHW HAYKW, 42, 212-217

PLANT SCIENCE, 42, 212-217

Codus, 2005, Sofia

N3IMNTBAHE HA COPTOBE, XvuspPuan N MHONBUAOYATHU KPbCTOCKU
OT COPIo 3A 3bPHO

UBETAH KUKWHAOHOB, CUMEOH KPbCTEB, KAIIVH C/TAHEB
3emegencku uHcmumym, 9700 LLlymeH

Pestome: brazogapeHue Ha Bucokama cu cyxoycmolyuBocm u nAacmuyHocm Cop20mo 3a 3bPHO € ¢
noBuweHo cmonaHcko 3Ha4yeHue Npu 3a4eCmuAume eKCmpemHU 3acywaBaHus. B 3emegenckus
uHcmumym 6 LLlymeH, 8 pamKume Ha NpoeKm 3a CeAeKUUs Ha copao, ca UNUMaHU WUPOK Ha6op om
copmoBe u xubpugu u ca oueHeHu UHguBUgyaAHUME KPbCMOCKU Ha (epmuAHU Npou3Xogu ¢
MbXKOCMEPUAHU AUHUU. [Tpu nogxogaw Habop om xubpugu u npaBuAHa a2pomexHuka ce noAyyabam
Bucoku gobuBu ¢ypaxHo 3bpHo. OueHkama Ha Kpbcmockume no3BoisBa om6opa Ha onpawumenu u
Cb3gaBaHemo Ha Xubpugu Ha MbXXKOCMepUAHa OCHOBa.

Karo4oBu gymu: copeo, xubpugu, go6uBu, oueHka
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énOﬂOEPﬂBAHE HA CTOIMAHCKUTE KAYECTBA HA NMPOU3XOAU
& KPbMHO LIBEKJ10 :

|

’ \
EOPIY KNKWHAOHOB, UBETAH KUKWHLOHOB
3emegencku uHcmumym, 9700 LLymeH

Pestome: CbBpemeHHUMe copmoBe KpbMHO UBeKAO ca Xubpugu Ha KprHlé onpat;:u‘r‘r;e’;: Z
MBbXXKOCMEPUAHU AUHUU 3aXapHo uBekAo. Huckusm npoueHm cyxo BewecmBo u33> a,if ol
pa3noAoxeHuemo 8 3emama Ha KopeHonAogume, Koumo Bbanpenﬂmt;lggy;ﬂsm MexaHu3up

38aHe Ha KPbMHU ;
npu6upaHe, ozpaHuyaba caMmocmosmeAHOmMo U3noA
W3noA3yBaHu ca CXeMu Ha Xubpugusayus ¢ onpawumeAu 3axapHo uBexknou u:-:guBugyaAe:ozr),%%;;ws?
noBuwaBaHe Ha CbgbpXaHuemo Ha cyxomo Bewecm8o u nogobpsBaHe ¢popMama Ha KopeA : 50 6
B pesyamam ca omépaHu KpbMHU ¢opMU ¢ OnmuMaeH 6araHc 3a”go6uB I-,l'a KopeHon. oegHa ; g”x‘a
BeuiecmBo, 6AU3KU gO MEe3U Ha CMaHgapmHus NOAy3axapeH copm lAucka” u ¢ onpocm
Ha @b3npousBogcmBo
KaioyoBu gymu: KpbMHO LIBEKNO, CyX0 BELLECTBO, Nony3axapHu Xuépuau
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HAUWOHANEH UEHTBP 3A ATPAPHW HAYKWU
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Coous, 2008, Sofia

HoBUW COPTOBE

HOB COPT 3AXAPHO LUBEKJ1O — KOM

FEOPIVt KNKUHOOHOB, LUBETAH KUKWHLAOHOB
3emegencku uHemumym, 9700 LLymeH

Pesrome: HoBusm copm 3axapHo UBexkno KoM e egHoceMeHeH mpunAougeH Xubpug, NOAyYeH npu Kpbc-
mocka Ha gunAougHa egHocenieHHa AUHUS 9337 ¢ mempanAouUgHUS MHO20ceMeHeH onpawumen M 985.
CemeHama ca ¢ go6pa Aa6opamopHa U NOACKa KbAHSeMocm. XapakmepHu 3a copma ca gpy»XHomo no-
HUKBaHe u 6bp3usm memMn Ha pa3Bumue 8 Ha4aromo Ha Bezemayusma.

Qopmupa no-Bucok om cmaHgapmHus go6uB KopeHonaogu — 5471 kg/da npe3 2o0guHu ¢ HagHOPMeHU
BezemayuoHHU Barexu u 4664 kg/da npe3 2oguHume ¢ BogeH gepuuum (2000 — 2001 2.). CmabuaHo Bu-
CoKUAM gobuB e cbYemaH ¢ OMAUYHU Ka4ecmBeHU nokasameAu — 3Ha4yumeAHo no-Bucoka 3axapHocm u
no-HUCKO ChgbpKkaHUe Ha pasmBopuma nenea om me3u Ha epynoBus cmaHgapm om paloHupaHU cop-
moBe, u no-Bucok paHgemaH. B peayamam Ha moBa, go6uBbm Ha 654a 3axap om eguHuya nAouj om Ho-
Bus copm Kom e 3Ha4yumeaHo no-Bucok om goéuBa Ha craHgapmHume copmoBe npe3 20guHUme Ha u3-
numBaHemo u gocmuaa go 647 kg/da 8 mecmoBeme Ha IACAC Ha noAuBHU ycAoBus.

Copmbm nposBaBa Bucoka ycrmouyuBocm KbM UepKocnoposa, ycmol4uB e keM 6pawHecma MaHa, ¢o-
Mo3a, BupycHa XbAmeHuua U 3azHuUBaHe Ha KopeHonAogume.

KaroyoBu gymu: 3axapHo yBekao, Xubpug, paHgemaH, gobuB Ha 6saa 3axap

CENCKOCTOMNAHCKA AKAOLEMUA 2
AGRICULTURAL ACADEMY

PACTEHMWEBbBIHWN HAYKW, 45, 189-192

PLANT SCIENCE, 45, 189-192

Codus, 2008, Sofia

HOBUW COPTOBE

XVBPUL 56 - HOB COPT MOJTY3AXAPHO LIBEKJ10

EOPI KUKWHAOHOB, LUBETAH KUKVWHLOHOB
3emegencku uHcmumym, 9700 LLymer; E-mail: gkikindonov@abv.bg

Pestome: HoBusim copm nony3saxapHo uBekro Xubpug 56 e egHocemeHeH mpunaougeH Xubpug, nory4yeH
NpuU KPLCMOCKa Ha guxanAougHa egHOCEMeHHa AUHUS 19-66 ¢ mempaniougHUs MHO20CEMEHEH KpbMeH
onpawumen SKR. Xubpugbm npumexaba Bucokus go6uB KopeHonAogu Ha KpbMHOMO UBeKAO U NOAOXKU-
meAHUme cmonaHcKu kayecmBa Ha 3axapHomo UBekAo — egHoNAOgHoCM, NoBuWeHo CbgbpXaHue Ha Cy-
xo BewecmBo, ycrmouuuBocm KbM cmpenkyBaHe u 6oaecmu, u3paBHeHocm Ha KopeHonAogume no ¢op-
ma u pasnoroxeHue B noyBama.

(Mopmupa no-Bucok om cmaHgapmHusi gobuB kopeHonAogu — 5038 kg/da B 2oguHU CbC CUAHO u3paseH
BogeH geguuyum, a npe3 20guHU ¢ HOpManHU BezemayuoHHU Banexu — 6578 kg/da. CmabuaHO BUCOKU-
Am go6uB e cbyemaH CbC 3Ha4UMeAHO NOBULEHO CbgbpXXaHue Ha Cyxo BewecmbBo. JobuBbm Ha cyxo
BewecmBo om eguHuua naow om Xubpug 56 e 3HauUMeAHo no-BUCOK om gobuBa Ha cmaHgapmHume
copmoBe npes zoguHume Ha udnumBaHemo — 922 kg/da, u gocmuea 1156 kg/da 8 mecmoBeme Ha
WNACAC Ha noauBHuU ycaoBusi.
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CENCKOCTONAHCKA AXAQDEMMS
AGRICULTURAL ACADEKY
PACTEHUEBBOHW HAYKW, 45, 573-576
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Codcus, 2008, Sofia

HOBW COPTOBE

CALLIA - HOB COPT KPbMHO LBEKJIO

UBETAH KVNKVHOOHOB*, FEOPIW KIKMHIOHOB, NS YYKYHOB, KY/IKA YYKYHOBA
3emegercku uHcmumym, 9700 Ulyues

Peztome: HoBusm copm kpbmHO uBexao .Cawua” e MHO2ONAOGEH mempanAoug, Cb3gageH creg uHguBu-
gyareH oméop B kppMHUS npousxog SKR. lNpumexaBa Bucoka npogykmuBHocm npu noBulueHo
CbgbpaHue Ha cyxo BewecmBo. Xapaxmepusupa ce ¢ MHO20 gobpa uspaBHeHocm Ha kopeHonAogume
no uBsm, ¢opma u pasnoroxeHue 8 noyBama. Copmbm He cmpeakyBa npe3 nspBama zoguHa om Beze-
mauusma u e csC cpalbHumeAHo go6pa yemoluBocm KbM 2b6HUMeE 60Aecmu 6pawHecma mMaHa u yep-
Kocnoposa, ycmouyuB e KeM eHueHe — no3BoasBa go6po CbxpaHeHue U usxpaHBaHe Ha xuBomHume
Npe3 eCcexHo-3umMHUS nepuog. Cawa ¢opmupa no-Bucox om cmaHgapmHus gobuB KOpeHonAogu — om
52,340 t/ha B8 2o0guHU CbC CUAHO u3pa3eH BogeH gepuyum, go 108,590 t/ha npe3 eoguHu ¢ gocmampuHo
bezemauuorHu Banexu. CmabuaHo BucokuSM go6UB € CbYemaH ChC 3HaYUMEAHO NOBULEHO CbgbpXKa-
Hue Ha cyxo BewecmBo. [Jo6uBbm Ha cyxo BewecmBo om eguHuya naow om , Cawa* e no-Bucok om go-
6uBa Ha cmarHgapmHume copmoBe npes eoguHume Ha usnumBatriemo ~ 10,706 t/ha. C me3u cu xapax-
mepucmuku HoBusm copm Cawa omaoBaps HanbAHO Ha U3UCKBAHUSMA Ha UHMeH3UBHUME MexXHOoAo2UL
3a omeAexgaHe U NbAHOUEHHO XpaHEHe Ha CeACKOCMONAaHCKUME XUBOmHL.

. CENCKOCTONAHCKA AKAOEMUSA

AGRICULTURAL ACADEMY
PACTEHUEBBHW HAYKW, 45, 531-534
PLANT SCIENCE, 45, 531-534

Codus, 2008, Sofia

MPOAYKTUBHOCT U XUMUNYEH CbCTAB HA 3bPHOTO
PN COPTOBE COPIO

UBETAH KUKWHOOHOB*, KAJIMH CJTAHEB
3emegeacku uHcmumym, 9700 LLlymer

Pestome: MpoyyeHu ca npogykmuBHocmma u xuMu4HusSM cbemab Ha 3bpHOMO O0m copmoBe copzo 3a
3bpHO. U3numBarHemo e npoBegero 8 3emegeackus uHcmumym B LLlymer npe3 nepuoga 2002-2006 2. B
Hezo ca Bkatoyeru 16 copma ¢ pa3auyHu cpokoBe Ha y3psBare. Cbe cmabuHa npogykmuBHocm ce npo-
ABaBam cpegHopar+Hume Verdon, Queras, Sevanes u EGS 241 (Ti ramontane). Mpu ycaoBus Ha o6uAHU Ba-
AXU U ygeikeHa Bezemayus ce nposBsBa Bucokusim npogykmuBeH nomeHyuas Ha KbCHUMe copmoBe
Bianko, Tx 96254, Alba u Gold. ChgbpaHuemo Ha CcypoB npomeuH e om 8,32% 3a 110 IR 218 go 10,98
3a Bianko. VanumBarume copmoBe u xubpugu copzo ca ¢ gobpu xpaHumeAHu kayecmBa Ha 3pHOMO
U gaBam cmabuAHU Npu pasAudHU KAUMaMUYHU yCAOBUS go6UBU.
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CENCKOCTOMNAHCKA AKAOEMMWUA
AGRICULTURAL ACADEMY
PACTEHVEBB/OHWN HAYKW, 45, 140-143

PLANT SCIENCE, 45, 140-143

Codus, 2008, Sofia

OLIEHKA HA CEJIEKUWOHHU ®OPMU LIBEKJIO MO PEAKUUATA UM
KbM HAKOU NMPUYNHUTEIIN HA BOJIECTU

KPACUMUWPA TAHOBA, WA YYKYHOB, UBETAH KUKVHAOHOB
3emegencku uHcmumym, 9700 LLymeH; E- mail: k_tanova@abv.bg

Pestome: pe3 nepuoga 1998-2004 2. B onumHomo noae Ha 3emegeackus uHcmumym, LLymeH e
u3BbpuieHa OUeHKa Ha CeAGKULOHHU GopmMu UBEKAO KbM 6palHecma maHa, uepKkocnopo3a, ¢omo-
3a, KopeHoBo eHueHe U xbameHuya. OueHkma e u3BbpuieHa npu NOACKU ycAoBus Ha u3kycmBeH uH-
pekuuo3eH poH 3a yepkocnoposa u ¢omosa u npu ecmecmBeHo paszbumue 3a npuduHUMeAUme Ha
6pawHecma maHa, XbAmeHuua u KopeHoBo eHueHe. 3a ueama ca 3anoxeHu onumu no 6A0KoBus
memog, 8 4 noBmopeHus. Omyumaremo e u3BbpweHo no npurazaHu 8 uHcmumyma ckaru (Bbpba-
HoB, 1985).

B usnumBaHemo ca BkayeHu uHguBugyaaHu camoonpalueHu nomomcmBa om 3 gunAougHu u 3 mem-
panAougHU onpawumenu, 14 copma u xuépugu 3axapHo uBekro. Om KpbMHOMO UBekAO ca usnumaxu 3
Xxuépuga u eguH copm.

YcmaroBe+o 6elwe ye, Hau-gobpa ycmou4yuBocm KbM Uepkocnopos3a ca nposBuau AuHuume 3axapHo
uBekno — 46 R u 43A 3; Hau-gobpa ycmouyuBocm KbM 6pawHecma maHa ca nposBuau mamepuasume 3a-
xapHo uBekao copm PagHeBo u Xubpug VIK-1252, kamo nposBsBam ycmouyquBocm u KbM ¢omosa; om
CeAeKUUOHHUME Mamepuaiu KpbMHO UBEKAO ¢ Hal-gobpa ycmouyuBocm kbm 6orecmu e copm Tamapa,
a Xubpug 56 e ¢ nposiBeHa ycrmouyuBocm KbM 6pawHecma MaHa.



