I'8. Pe3romera

1. H3ciaenBaHe CbOTHOLIEHHETO ciiamMa:3bpHO npu 100 Obarapcku copra nieHuna
3a HY:KIUTe HA 02JIaHCUPAHOTO TOPeHe

Becemun Kyrtes*,*** Torka Tpudonosa*, Cernana Jlanmkesa**, Becennna Henoa**,
Koncrantuna Kouea**

Pesrome

VYnBosiBaHETO Ha TOOWBUTE OT 3€MEJICIICKUTE KYATYpH Mpe3 nociegaute 50 ronunu e
CBBP3aHO C MHTPOAYIIMPAHETO HA HUCKU COPTOBE € 100pa OT3UBUYMBOCT KbM a30THO XpaHEHE
U CbC 7-KpaTHO yBelIMUYeHa yrnorpeda Ha a30THU TopoBe. BakHo e 1a ce 3Hae Kak
IIpOM3BE/IeHAaTa cjlama BIIMsIE BbPXY OIpEIEIsIHETO Ha TopoBUTE HOpMU. M3nutanu ca 100
CTapy U CbBPEMEHHU COpPTa MEKa IIIeHNIIa 03 U3I0JI3BaHE HAa TOPOBE 3a OIpe/eiIsiHE Ha
ChOTHOUIEHUETO cJama:3bpHO Npu TAX. ChOTHOLIEHUETO ciama:3bpHO Bapupanie ot 1.51 1o
2.18. Erythrospermum u Ferrugineum ca ¢ aHucko ceotHOmenue 1.51-1.52. Milturum,
Lutescens u Graecum ca ¢ Bucoko cbotHouenue 1.80-1.94. Cunno ce pa3nuuaBar copToBeTe
OT JBaTa CEJIEKIUOHHU LIEHThpa Y Hac, CbOTHOIIEHUETO pu coproBere oT CanoBo € 2.18 , a
npu ['enepan Tomeso e 1.55. Hanuumnero Ha ocumnu e dakrop 3a Bapupane. ChbOTHOIIEHUETO
cllaMa:3bpHO MpH ocuiecTute coptose € 1.53, a npu 6e3ocunectute — 1.88. Onpenensuero
Ha TopoBuTe HOpMU 32 NPK ce noBnusBa OT CbOTHOLNIEHUETO CaMa:3bPHO MPHU MILEHUIATA.
A3zoTHUTE TOpOBH HOpMHU BapupaTt oT 16,5 to 18,5 kg N Ha gexkap. [Ipu dochopuurte Topose
TOBa Bapupane e ot 6,5 to 7,5 kg P205 na nexap. Haii-critHo Bapupar HOpMHUTE 32 TOPEHE C
kamuit 14.5 to 19.3 kg K20 na nekap.

Straw:Grains Ratio Study of 100 Bulgarian Wheat Varieties for the needs of Balanced
Fertilization

Vesselin Koutev, Totka Trifonova, Svetlana Landjeva, Vesselina Nenova, Konstatntina
Kocheva

Abstract

Doubling of wheat yield for last 50 years is related of new short tige varieties and 7 fold
increase of nitrogen fertilizers. That is why it is important to know how produced straw is
influencing nitrogen fertilizers rates. 100 old and new Bulgarian wheat varieties were studied
without fertilizers application for determination of straw:grains ratio. Ratio variation was
from 1.51 to 2.18. Erythrospermum and Ferrugineum are with low ratio — 1.51-1.52.
Milturum, Lutescens and Graecum are with high ratio — 1.80 to 1.94. Very high variability
was observed for the varieties of both main breeding institutions — Sadovo 2.18 and General
Toshevo — 1.55. Presence of awn is a factor of variability, too. Ratio of awn wheat was —
1.53, and without awn — 1.88. Straw:grains ratio variability reflected on NPK rate
determination. Nitrogen fertilizer rates varied from 165 to 185 kg N per ha. Phosphorus
fertilizer rate varied from 65 to 75 kg P205 per ha. Stronger variability was observed for
potassium fertilizer rates varied from 145 to 193 kg K20 per ha.



2. IIpoayKTHBHOCT U 230THA €(PeKTHUBHOCT NMPH OOMKHOBEHATA MIIEHUIIA —
CPaBHHTEJIEH AHAJIN3 HA CTAPH M CbBPEeMEHHH ObJTapCKU COPTOBE

Csetnana Jlanmxesal, Becenun Kyrtes2, Hukonait [lenos3, Ilnamen Yamypnuiicku4, Totka
Tpudonosa2, Becenuna Henosal, Tans Kepuesal, Koncrantuna Kouesal, I[Tersp IleTposl,
I'eopru I'eopruesl

Pe3rome

3HAYUTETHOTO HapacTBaHE HAa CBETOBHUTE JOOMBU MpH MIIEHULATa ciie/l 3eJieHaTa
PEBOIIIOLINSA C€ ABJHKU JI0 TOJISIMA CTENEH Ha II00aIHOTO MHTPOLYIIPaHEe Ha HUCKHU COPTOBE
1 Ha 7-KpaTHOTO YBEJIMYEHUE Ha yrnoTpedara Ha a30THU TopoBe. B brarapus Bcuuku
CBHBPEMEHHHU COPTOBE OOMKHOBEHA MIIIEHUIIA, Ch3aaaeHu cien 1960-Te I., HOCAT TeHu 3a
HUCKO cTH010. CTapuTe BUCOKOCTHOIEHH COPTOBE Ca Ch3/1aJICHU B YCIOBHS Ha CI1a0o
o0e3rneyaBaHe ¢ XpaHUTEITHU €JIEMEHTH H, CIIEI0BATEIIHO, TPECTABIABAT U3TOUHUK HA
TeHETUYHO BapHpaHe 3a CEJICKIIHs Ha TeHOTHITH, TIOXO/ISIIH 32 OTIVIekKAaHEe B YCIOBHUS HA
10-c1ab0 TOpEeHe U 3a HyKAUTE Ha OMOJIOrMYHOTO 3eMeiente. B HacToseTo npoyuBase ce
MIpaBU CpaBHEHUE MEXIY 79 chBpeMeHHHU U 21 cTapu ObJIrapcku COPTOBE MILEHUIA 110
OTHOIIICHUE Ha TAXHATa MPOAYKTUBHOCT U a30THA €(PEKTUBHOCT IIPH OTIVICKIAHE HA JBA
BapHaHTa Ha a30THO TOpeHe B JBe MecToHaxoxaeHus (Codus u 'enepan Tomeno).
YcranoBeHu ca 3HauuMU epekTH Ha pakropure ,,[um copt*, ,,IpeTupane ¢ a3ot* u ,,MsacTo®,
KAaKTO ¥ Ha B3aMMOOTHOIIEHUATA ,, [ u11 copt X Mscto® u ,,Iperupane ¢ azor x Mscro®. [Ipu
€KCTEH3UBHUTE YCJIOBUS Ha eKCIIepUMEHTaTHOTO nojie B Codusi, XapakTepu3upaiio ce ¢ mo-
cyaba moYBa U MpeAlIecCTBEeHUK [apeBulla, O-rojisiMa yacT oT cTapute copToBe (18) Gsixa
OTpe/IeNICHN KaTo €(PeKTUBHU U OT3UBYMBH Ha a30THO TOPEHE, a TIOBEYETO ChbBPEMEHHU
copToBe (45) — karo HeeeKTUBHU M HEOT3UBYMBHU Ha a30T. OOpaTHa TeHeHIIHs Oerre
HabmonaBaHa B ['enepait ToiieBo B yCI0BHSI Ha U3ITYKEH YEPHO3EM U OOOOB MpeIIeCTBEHUK.

Productivity and nitrogen use efficiency in bread wheat — comparative analysis of old
and modern Bulgarian cultivars

Svetlana Landjeval, Veselin Koutev2, Nikolaj Tsenov3, Plamen Chamurlijski4, Totka
Trifonova2, Veselina Nenoval, Tanya Kartseval, Konstantina Kocheval, Petar Petrovl,
Georgi Georgiev1

Abstract

The worldwide yield outbreak in wheat following the Green Revolution has been associated
with the introduction of semi-dwarf nitrogen (N)-responsive high-yielding cultivars, as well
as with substantial increase in N fertilizers consumption. In Bulgaria, all modern cultivars
released after 1960s are semi-dwarf. The old tall-stature cultivars have been developed
mostly in environments with low nutrient availability and, therefore, represent a source of
genetic variation for selection of genotypes suitable for growing in low-input or organic
farming systems. The present study compares the productivity and N efficiency of 79 modern



and 21 old Bulgarian bread wheat cultivars, grown at two N levels in two environments
(Sofia and General Toshevo). Significant effects of the cultivar type, N treatment and
environment on grain yield were established. There were significant interactions between
cultivar type and environment and between N-treatment and environment. Under the more
extensive conditions in Sofia experimental field with poorer soil characteristics and maize
predecessor, the majority of old genotypes were efficient and N-responsive, while most of the
modern cultivars were inefficient and N non-responsive. On the contrary, in conditions of
General Toshevo on haplic chernozem and pea predecessor, the vast part of old gemplasm
was inefficient and N non-responsive, while modern releases were efficient and responsive to
N supply.

3. Mapuna CrosHoBa, Becenun Kyres — 2014. OIITUMU3NPAHE HOPMUTE HA
TOPEHE HA EYHEMUK U CJIBHYOIJIE]] B 3BABUCUMOCT OT
[IPOCTPAHCTBEHOTO BAPUPAHE HA A30T, ®OCDOP U KAJIUI ITPU
IMPELIM3HO 3EMEJIEJIME

Pesrome

IlenTa Ha HACTOSMIOTO U3CJE/IBaHE € J1a C€ ONTUMHU3HPAT HOPMUTE Ha TOPEHE B 3aBUCUMOCT
OT XPaHUTEIHUTE N3UCKBAHUS HAa CUEMHK M CITBHYOIIIE/ U TIPOCTPAHCTBEHOTO BapUpaHe Ha
JOCTBITHUTE a30T, hocop u kanuii Ha M3nyxena CMmonHuIa 3a IpUIaraHe Ha Iperu3Ho
3emenenue. OnpeeneHo € IpoCTPaHCTBEHOTO BapUpaHe Ha TOPOBUTE HOPMH 3a a30T,
docdop u kanuid. ['e0cTaTHCTUIESCKUAT aHAIIN3 € U3BBPILIEH ChC copTyepeH npoaykt GS+ Ha
Gamadesign Software. [loiaydenuTe pesynraru 3a TOpeHe C IPOMEHJIMBA HOpMa IPU €4EMUK
Y CI'bHUOTIJIE]T TIOKA3BaT, Ye MOTAT J]a C€ HANpPaBsT 3HAYNTEIIHA HKOHOMHH Ha TOPOBE TIPU
a30THUTE U KayineBuTe Topose. [Ipn edeMuka TopoBara HopMa 3a a3ota Bapupa ot 6.5 10 11.0
kg/da, a Hopmata Ha kanus ot 1.0 o 7.5 kg/da. Ilpu crpHUOINIEna TopoBaTa HOpMa 3a a30Ta
Bapupa ot 1 10 9 kg/da, a Hopmata Ha kanus ot 1 1o 9 kg/da. [Ipu nBere kynTypu HOpMara
Ha pochopHOTO TOpeHe Moxe Aa Obae HamaneHa ¢ 50% u nosede, camo Ha okosio 10% ot
II0LITA.

Stoyanova M., V. Koutev, 2014. Optimized fertilizer rates of barley and sunflower
depending on spatial variability of available nitrogen, phosphorus and potassium of
Vertisols for the implementation of precision farming.

Abstract

The aim of this study was to optimize fertilizer rates depending on the nutritional requirement
of barley and sunflower and spatial variability of available nitrogen, phosphorus and
potassium of Vertisols for the implementation of precision farming. The spatial variation of
fertilizer norms of nitrogen, phosphorus and potassium are determined. Geostatistical analysis
was performed with software GS + of Gamadesign Software. The results of fertilization with
a variable rates for barley and sunflower have shown that they can make significant decrease



of nitrogen and potassium fertilizer rates. Barley nitrogen fertilizer rate varies from 6.5 to
11.0 kg/da, and the rate of potassium from 1.0 to 7.5 kg/da. Sunflower fertilizers rate of
nitrogen ranges from 1.0 to 9.0 kg/da, and the rate of potassium from 1.0 to 9.0 kg/da. Both
crop rate of phosphorus fertilization can be reduced by 50% or more, only for 10% of the
area.

4. Whole-genome, association mapping of plant height in winter bread wheat.
AnnualWheatNewsletterVol 61. ITEMS FROM GERMANY

A. Borner, M. Agacka-Motdoch, F. Arana-Ceballos, A.M. Castro, P. Chamurlijski, Yu.V.
Chesnokov, C. Clemenz, G. Gerard, E.K. Khlestkina, V. Koutev, T.V. Kukoeva, S. Landjeva,
J. Ling, U. Lohwasser, G. Lori, I. Malbran, M. Nagel, C.O. Qualset, D. Palejev, M.A.
Rehman Arif, R. Rodeva, M.S. Réder, A. Sanabria, O.Y. Shoeva, M.R. Simon, Chr. Volkmar,
K. Zaynali Nezhad, and Chr. D. Zanke.

The genetic architecture of plant height was investigated in a set of 358 recent European
winter wheat cultivars plus 14 spring wheat cultivars based on field data in eight
environments. Genotyping of diagnostic markers revealed the Rht-D1b mutant allele in 58%
of the investigated cultivars, whereas the Rht-B1b mutant was only present in 7%. Rht-D1
was significantly associated with plant height by using a mixed linear model and employing a
kinship matrix to correct for population stratification. Further genotyping data included 732
microsatellite markers, resulting in 770 loci, of which 635 markers were placed on the [ITMI
map plus a set of 7,769 mapped SNP markers genotyped with the 90k iISELECT chip. When
Bonferroni correction was applied, a total of 153 significant marker-trait associations (MTAs)
were observed for plant height and the SSR markers (-log10 (P-value) > 4.82) and 280 (-
log10 (P-value) > 5.89) for the SNPs. Linear regression between the most effective markers
and the BLUEs for plant height indicated additive effects for the MTAs of different
chromosomal regions. Analysis of syntenic regions in the rice genome revealed closely linked
rice genes related to gibberellic acid (GA) metabolism and perception, i.e., GA20 and GA2
oxidases orthologous to wheat chromosomes 1A, 2A, 3A, 3B, 5B, 5D, and 7B; ent-kaurenoic
acid oxidase orthologous to wheat chromosome 7A; ent-kaurene synthase on wheat
chromosome 2B; GA-receptors, such as DELLA genes, orthologous to wheat chromosomes
4B, 4D, and 7A; and genes of the GID family orthologous to chromosomes 2B and 5B. The
data indicated that, besides the widely used GA-insensitive dwarfing genes Rht-B1 and Rht-
D1, a wide spectrum of loci are available that could be used for modulating plant height in
cultivar development.

Borner, M. Agacka-Moldoch, F. Arana-Ceballos, A.M. Castro, P. Chamurlijski, Yu.V.
Yecuokos, K. Kinemenu, I'. I'epapa, E. K. Xnecrkuna, B. Kyres, T. B. Kykoesa, C.
Jlanmkesa, . Jlunr, V. JloxBacep, I. Jlopu, U. Manopan, M. Harea, K. O. KyaJucer, /I.
IManees, M. A. Pexman Apud, P. Ponea, M. C. Pronep, A. Canadpus, O. M. IloeBa, M.
P. Cumon, Up. Boaxkmap, K. 3aitnaan Hexxan u Up. /1. 3anke.



Ls/10cTEH reHoM, acCOIMATHBHO KapTorpadupaHe Ha BUCOYMHATA HA PACTEHUATA B
3MMHATAa XJIeOHA MIIEeHHIA.

I'eneTnyHara apXuTEKTypa Ha BUCOUMHATa HAa PACTEHUATA € U3cieBaHa B Ha0op ot 358
CKOPOILLIHY €BPOIEICKU copTa 3UMMHa MILIEHUIIA IUII0C 14 copTa poJeTHa MIIEHUIIA Bb3
OCHOBA Ha I10JIEBU JJAaHHU B OCEM Cpelu. [ eHOTUIIMpaHeTo Ha JUarHOCTUYHUTE MapKepu
paskpuBa mytanTHus anen Rht-D1b B 58% ot u3cnensanute coproBe, qokaro MyTaHThT Rht-
B1b npucscrBa camo nipu 7%. Rht-D1 e 3HaunTeIHO CBBp3aH ¢ BUCOYMHATA HA PACTEHUETO
4ype3 U3I0JI3BaHE HAa CMECEH JIMHEEH MOJIEN U U3II0JI3BaHE Ha MaTpULa Ha POJCTBO 3a
KOpUTHpaHe Ha CTpaTH(UKanusaTa Ha onynanusaTa. JJonbIHUTEIH JaHHU 32 TCHOTHIIMPAaHe
BKJIFOYBAT 732 MUKpPOCATEIUTHU MapKepa, koeTo Boau 10 770 jokyca, oT kouto 635 mapkepa
ca moctaBeHH Ha kaprata Ha [TMI mmroc Habop ot 7 769 kaprorpadupann SNP mapkepa,
reHoturupanu ¢ 90k iISELECT yun. Koraro e npunoskena kopekius Ha boudeponu, ca
HaOmonaBanu 06010 153 3naunmu aconuanuu Mapkep-npusHak (MTA) 3a Bucounnara Ha
pactenuero u SSR mapkepure (-log10 (P-croiinoct) > 4.82) u 280 (-log10 (P-croitHoct) >
5.89) 3a SNP. JIuneitnara perpecust Mmexxay Haii-edexkruBHuTe Mapkepu u BLUE 3a
BHCOUYMHATA HA PACTEHUETO MOKa3Ba aAuTUBHU edekTu 32 MTA Ha pa3nuyHu XpOMO30MHU
peruoHy. AHAJIM3bT HA CHHTEHUYHUTE PETHOHU B TEHOMA Ha OpH3a pa3KpUBa TSCHO CBbP3aHU
OpHU30BU I'€HHU, CBbP3aHU C META0OIU3Ma U BB3MPUATUETO HA THOEpeIHOBaTa KUCEINHA
(GA), T.e. GA20 u GA2 okcuaasu, OPTOJIOKHH KbM MIICHUYHUTE XpoMo30oMH 1A, 2A, 3A,
3B, 5B, 5D u 7B; ENT-kaypeHoBa KuCelIrHa OKCHJIa3a OPTOJIOXKHA Ha MIIIEHUYHATa
xpomosoma 7A; ENT-kaypeHcrHTa3a BbpXy nieHru4Ha Xxpomo3zoma 2B; GA-penentopu, Karo
DELLA renu, OpToJIO)KHU KbM MHIIEHUYHUTE XpoMo3omu 4B, 4D u 7A; u renu ot
cemeiictBoro Ha GID, opronoxHu kbM Xpomo3omute 2B u 5B. JlanHuTe nokassar, 4e OCBEH
IUPOKO M3noN3BaHuTe GA-HEUyBCTBUTEIHH T'€HU 3a JUKyDKeBuaHN (popmu Rht-B1 u Rht-
D1, nMa mupox CHeKTbp OT JIOKYCH, KOUTO MOT'aT J1a C€ U3I0JI3BAT 32 MOAYIMpaHE Ha
BHCOUYMHATA HA PACTEHUATA B Pa3BUTHETO HA COPTA.

5. MOAXOJ 3A ONPEJEJISSHE HA TPAHUYHU CTOHMHOCTHU HA
JOCTBITHUTE ®OPMH HA NPK B [IOYBUTE 3A HYKIUTE HA
MOJEJIMTE 3A TOPEHE

Becenun Kyres, Mapuna CrosiHOBa
AOGcTpakT

[TpeacraBeHo e u3cneaBaHe HA HAIMYHUTE OPMHU Ha peastHO ChIbpXKaHKUE Ha a30T, pocdop
Y KaJluii B OCHOBHHUTE 1OouBH Ha M3Touna brarapus. [Ipoydena e csBkymHOCT OT 550
MOYBEHU poOu OT 14 yacTHU M KOOTIEpaTUBHU CTOMAHCTBA ¢ 6378 xekrapa 00paboTBaeMH
3emu. HeoprannuHusT a30T ce onpenaens upes napHa gectuianus. Hanumunure popmu Ha
bocdop u kanuii ca onpesieeHu 1o aleraT-IaKkTaTeH MeTol. YeCcTOTHOTO pa3npezeseHne Ha
pe3ysTaTuTe OT aHaJIM3a Ha roJIsIMO KOJIMYECTBO IMOYBEHH MTPOOU MO3BOJISIBA 1a C€ ONPEACTIAT
IpaHUIUTE HA HOPMAJTHOTO pa3NpeesieHne U J1a ce Tpynupar o HUBO Ha HAJIMYHOCT. TecT 3a
4eCTOTa Ha HEOpraHWYEH a30T B [10YBaTa, [103BOJISABA ONPEACIAHE HA CTOMHOCTTA, KOSITO
TpsOBa J1a Ob/e W3KITIOUEHA OT U3UUCIISIBAHETO HAa HOpMaTa Ha Top - 30 KI a30T Ha XeKTap.
Pesynratu no-sucoku ot 30 mg P205.100 g-1 ca oTKJIOHEHHUS OT HOPMAJIHOTO



pasnpezeneHue U TakuBa IIOYBH HE ce HyX1asaT oT pochopHo TopeHe. Pesynrarure ot
3aracuTe OT MOYBEH Kajui, no-Bucoku ot 35-40 mg K20.100g-1, ca oTkiI0HEHUs OT
HOPMAJIHOTO Pa3pe/ielIeHUe U Te3U MOUBU HE Ce HYKJasAT OT KajaueBo TopeHe. Hannyuusar
¢bocdop B n3caeBaHUTE IOYBU € MHOTO CHJIHO M34YepIIaH U 3allacuTe OT KaJluil ca CHIIHO
HamasieHu. ToBa e 1oka3ares 3a BIOLIaBaHE Ha IUIOJOPOAUETO Ha I10YBATA.

APPROACH TO THE THRESHOLD VALUES OF AVAILABLE FORMS OF NPK IN
SOIL FOR THE PURPOSES OF FERTILIZATION MODELS

Vesselin Koutev, Marina Stoyanova
Abstract

A study of available forms of nitrogen, phosphorus and potassium actual content of main
soils of Eastern Bulgaria is presented. A set of 550 soil samples from 14 private and
cooperative farms with 6378 hectares of arable lands is studied. Inorganic nitrogen was
determined by steam distillation. Available forms of phosphorus and potassium were
determined by acetate-lactate method.

The frequency distribution of results from large amount of soil samples analysis allows
determining the boundaries of normal distribution and grouping them by availability level.
Soil inorganic nitrogen frequency test, allow the determination of the value that should be
excluded from the calculation of the fertilizer rate - 30 kg nitrogen per hectare. Results higher
than 30 mg P205.100 g-1 are outliers of the normal distribution and such soils do not need
phosphorus fertilization. Stocks results of soil potassium, higher than 35-40 mg K20.100g-1
are outliers of the normal distribution and these soils do not need potassium fertilization.
Available phosphorus in studied soils is very strongly depleted and stocks of potassium are
strongly reduced. This is an indicator of degradation of soil fertility.

6. OHEHKA HA AKTYAJIHOTO CBABPKAHUE HA JTOCTBIIHUTE
®OPMU HA NPK HA ITOYBH OT ®EPMU B U3TOYHA BbJITAPUSA

Becennn Kyres, EBnorn Mapkos, Mapuna CrostHOBa
AOGcTpakT

IIpencraBeHo e u3cieaBaHe Ha HANUYHUTE GOPMHU Ha a30T, (hochop U Kajauii Ha OCHOBHUTE
nouBu Ha M3touna brarapus. [Ipoyden e Habop ot okosio 550 mouBenu mpobu ot 14 yactHu
Y KOOTIEpaTUBHU cTomaHcTBa ¢ 6378 xekrapa 06padboTBaemu 3emu. CTOMaHCcTBATa ca
npezcTaBuTeNHu 3a Pycencka, Toprosuie, Pasrpaz, lllymen, CiuBeHcka u SIM6oscka
oOnact. HeoprannyHUAT a30T ce omnpenens upe3 napHa aecrunanus. Hanuuaure hopmu Ha
bocdop u kanuii ca onpesesIeH! Mo aleTaT-JIakTaTeH METO/.

CpenHusT 3amac OT HEOpraHuyeH a3oT 3a Lsiara mioiy e 63 kr.xa-1. 3anacure ot gocdop ca
Hucku (5,4 mg,100g-1) u ca onpeneneHu cpeaHNUTE 3anacu OT Halu4eH Kainuit (20,7
mg,100g-1). A3oTHUTE TOpOBE TPsOBA Ja Ce BHACAT CJIe/l aHAJIN3 Ha royBara. OCcTaTbYHUAT
a30T B MOYBaTa cjej] NpuOupaHe Ha PeKoaTaTa € OTHOCUTEIHO BUCOK U € Bb3MOXKHO



3aMbpCsBaHE C HUTPATU. B M3cnenBaHuTe MOYBH ce HAOIOIaBa CUITHO M3YEpIIBaHE HA
docdopa. Heobxonuma e mpaBUTEICTBEHA Mporpama 3a nonodpsisane Ha GpochoproTO
CBCTOSTHUE Ha ObJITapckuTe moyBy. HaOmronaBa ce 1 M3BECTHO M3YEPIIBAHE HA KaJIHsl.
[TpoGneMbT MOKeE 11a ObJIE pElIeH C MPOABbDKABAHE HA arpOCKOJIOTUYHATA ITporpama Ha
MuHHCTEPCTBOTO HA 3eMEIETMETO U XpaHUTe, 3anoyHara mnpe3 2011 .

EVALUATION OF THE ACTUAL CONTENT OF AVAILABLE FORMS OF SOIL
NPK OF FARMS IN EASTERN BULGARIA

Vesselin Koutev, Evlogi Markov, Marina Stoyanova

Abstract

A study of available forms of nitrogen, phosphorus and potassium of main soils of East
Bulgaria is presented. A set of about 550 soil samples from 14 private and cooperative farms
with 6378 hectares of arable lands is studied. Farms are representative for Russe, Targovishte,
Razgrad, Shumen, Sliven and Yambol regions. Inorganic nitrogen was determined by steam
distillation. Available forms of phosphorus and potassium were determined by acetate-lactate
method.

An average stock of inorganic nitrogen for whole area is 63 kg.ha-1. Stocks for phosphorus
are low (5.4 mg.100g-1) and average stocks for available potassium were determined (20.7
mg.100g-1). Nitrogen fertilizers must be applied after soils analyses. Residual nitrogen in soil
after harvest is relatively high and nitrate pollution is possible. Strong depletion of
phosphorus is observed in studied soils. Government program is needed for improvement of
phosphorus status of Bulgarian soils. Some potassium depletion is observed, too. Problem
could be resolved with continuation of agroecological program of Ministry of agriculture and
foods started in 2011.

7. Spatial variability of soil organic matter in the area of monitoring networks for
study of Vertisols

Marina Stoyanova , Vesselin Koutev*
Abstract

Soil monitoring programs in European countries are developing very intensively. It is due to
the understanding that soils are unrecoverable resource at exposures exceeding the tolerance
of the soil, and that monitoring their quality is very important issue.

Variability of soil organic matter on Vertisols was studied in two monitoring networks in the
area of Karnobat, South-East Bulgaria. Currently, the networks consists of 36 points
distributed in regular grid each. Spatial variability of organic matter in “Glumche” network is
related with different hydrological conditions in a flat area. Spatial variability of organic
matter in “Babaliata” network is related with soil erosion processes in a hilly area. Spatial
dependence of humus in both field is strong.



IIpocTpaHcTBeHa MPOMEHIUBOCT HA OPraHMYHATA MATepPUs HA NMOYBaTa B 00/1acTTAa HA
MOHUTOPHHIOBUTE MPEKH 32 U3CJIeIBaHe HA CMOJIHUILIU

Mapuna CrosHoBa, Becenun Kyres
AOcTpakT

[Iporpamure 3a MOHUTOPUHT Ha MOYBUTE B EBPONECHCKUTE CTPAHH C€ Pa3BUBAT MHOTO
MHTEH3UBHO. TOBa ce IBJKU Ha pa30MpaHeTo, ye MOYBUTE Ca HEBB3CTAHOBUM PECYpC MU
eKCIIO3UIINH, HA/IBUIIABAIIH TOJIEpaHCca Ha 0YBATa, M Y€ MOHUTOPUHI'BT HA TAXHOTO
KauecTBO € MHOI'0 BaXkeH BbIIpoc. [IpoyueHa e npoMeHIMBOCTTa HAa OpraHMYHaTa MaTepus Ha
[10YBAaTa IPU CMOJIHUIIM B JIBE MOHUTOPHHIOBU MPEXHU B paiioHa Ha rpaja KapHooar,
Orousrouna beirapus. B MomeHTa MpexuTe ce ChbCTOST OT 36 TOUKH, pa3NpeaeieHU B
0o0MKHOBEHa Mpexa Besika. [IpocTpaHcTBeHaTa MPOMEHIMBOCT Ha OPraHMYHATa MaTepus B
Mpesxkara "[ymue" e cBbp3aHa ¢ pa3iIMuHU XUJIPOIOKKH YCIOBUS B pPABHUHHA MECTHOCT.
IIpocTpancTBeHaTa MPOMEHIUBOCT Ha OpraHMYHaTa MaTepus B Mpexara "babanusra" e
CBbp3aHa C IIOYBEHUTE €PO3MOHHU IPOIIECH B XbJIMUCTA MECTHOCT. [IpocTpaHcTBeHara
3aBUCUMOCT Ha XyMyca U B JIBETE I0JIETa € CUJIHA.

8. Statistical Analysis of Inorganic Nitrogen near Shumen (Bulgaria) Using R

NinaPhilipova, Vesselin Koutev, Marina Stoyanova, Olga Nitcheva
Abstract

Coding in R gives good opportunities for calculating the descriptive statistics for modeling
and visualizing the data in order to analyze the data. In this paper is considered the inorganic
nitrogen of the soil in the maize field near the Shumen in North-eastern Bulgaria. The
objective of this paper is to perform statistical analysis of the observed variable. For this
purpose the descriptive statistics and the Shapiro-Wilk test of normality have been calculated.
Some graphics have been plotted such as: index plot, box-plot, histogram, probability density
approximation, quantile-quantile plot and empirical cumulative density function versus
standardized normal distribution which present a good way to visualize and analyze the data.
On the basis of the calculated statistics we conclude that the observed variable has normal
distribution. In this paper an opportunity for normalizing the data by means of the Box-Cox
transformation is presented in case the hypothesis of normality is not fulfill. Variogram model
is determined and the parameters of variogram are calculated. Classifying and analyzing the
inorganic nitrogen is of an importance for the optimal fertilizer scheduling.

CraTucTHyecKH aHAJIU3 HA HeopranuyeH a3ot kpaii lllymen (bbarapusi) ¢ nomomra Ha
R

Huna ®ununosa, Becenun Kyte, Mapuna CrosinoBa, Onra Huuesa
AOcTpakT

KO,Z[I/IpaHCTO B R mapa ,Z[O6pI/I BB3MOXHOCTH 3a U3UUCIABAHC HA OIIMCATC/IHATA CTaTHUCTHUKA 3a
MOACIUPAHC U BU3YyaJIU3UPAHC HA JAHHUTC C LCJI aHAJIM3 HAa JAHHUTC. B cratusirta ce
pasriieikaa HCOPraHM4YHUAT a30T Ha MOYBATA B HIAPECBUYHOTO I10JIC Kpaﬁ ]_HyMeH B
CeBepomTqua B’LJIFapI/ISI. HeJ’ITa Ha HacCTodlaTra CTaTud € 1a CC U3BbPUIN CTATUCTUYCCKHU
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aHaJIu3 Ha HaOIroJaBaHaTa IPOMEHIINBA. 3a Ta3! LIeJl ca U3YHUCIICHHU OINUcareHaTa
CTaTUCTUKA U TecThT Ha lllanupo-Yuik 3a HopmasHoCT. Hsikou rpaduku ca HauepTaHu Karo:
MH/IEKCHA luarpama, Juarpama Ha KyTHsl, XMCTorpama, alipOKCUMalis Ha BEpOSITHOCTHATa
IUTBTHOCT, KBaHTUJI-KBAaHTUJIHA iMarpama u eMnupuyHa QyHKIMs Ha KyMyJlaTUBHATa
IUTBTHOCT CpeIlly CTaHAapTU3UPaHO HOPMAJIHO pa3npeeeHue, KOUTO NPeICTaBIsABaT 100bp
HAuYMH 3a BU3yaJIM3UpaHe U aHAJIW3 Ha JaHHUTE. Bb3 0CHOBA HA M3YMCIIEHUTE CTAaTUCTUYECKH
JAHHU CTUTaMeE JI0 3aKJIIOUEHUETO, ye HaOIrojaBaHaTa IPOMEHIMBA UMa HOPMAJIHO
pasmpenenenue. B HacTosara cTarys € npeacTaBeHa Bb3MOKHOCT 32 HOpMAJIM3UpaHE Ha
naHHUTE upe3 Tpanchopmanmsata Ha bokc-Kokc, B cirydail ue xunoresara 3a HOpMaTHOCT He
ce u3nbJHU. Onpezens ce BapuorpaMeH MOJIE U CE€ N3YUCIIABAT IapaMeTPUTE Ha
Bapuorpamara. Knacuduiupanero u aHaIM3bT Ha HEOPTaHUYHHA 30T € OT 3HAYCHUE 32
ONTHMAJIHOTO IIJIJAHUPAHE HAa TOPOBETE.

9. OUTLINES OF AN ONGOING BILATERAL PROJECT “OPTIMA”

Margarita Himmelbauer1*, Reinhard Nolz1, Peter Cepuderl, Thomas Weningerl,
Tzveta Moskova2, Vera Petrova2, Rossitza Ilieva2, Asen Nikolov2, Vesselin Koutev2
Abstract

Rational management of soil water and nutrients is critical to ensure crop productivity of
good quality by maintaining environmental integrity in sustainable vegetable farming.
Application of drip irrigation and fertigation allows precise timing and control of nutrient
distribution throughout the root zone and restraint of losses to ground water. Therefore, a
proper description of processes is important to advance the fertigation practice by optimizing
water and nutrient management. These aspects cover the main objective of an ongoing
bilateral project between the University of Forestry (LTU), Sofia, Bulgaria and University of
Natural Resources and Life Sciences (BOKU), Vienna, Austria. The project s titled
OPTIMIZATION OF WATER AND NUTRIENT MANAGEMENT FOR SUSTAINABLE
VEGETABLE FARMING UNDER DIFFERENT FERTIGATION, CLIMATE AND SOIL
CONDITIONS (OPTIMA). The intended results will contribute to solving vital problems in
current vegetable farming, also aiming at protecting soil and groundwater resources in both
countries.

OYEPTAHUSA HA TEKYIL IBYCTPAHEH IMPOEKT "OIITUMA"

Maprapura Xumen6bayep1*, Paitnxapn Homl, Ilerep Lenmynepl, Tomac Benunrepl,
[Bera MockoBa2, Bepa IlerpoBa2, Pocunia Mnuesa2, Acen Hukonos2, Becenun Kytes2

AOGcTpakT
ParmonanHOTO yrnpaBiieHHe Ha IOYBEHUTE BOIM M XPAaHUTEITHH BEIIECTBA € OT PEIaBaIio

3HAYCHHE 32 OCUTYpPSIBAHE HA IPOU3BOAUTEIHOCT Ha KYITypUTE C I0OpO Ka4eCTBO Upe3
MOJTBP’KaHE Ha €KOJIOTHYHATA ISJIOCT MPHU YCTOMYHUBOTO 3€JICHUYKOIIPOU3BOACTRBO.
[Ipunaranero Ha KaKOBO HAIIOSIBAHE U TOPEHE MO3BOJISIBA TPEIIU3HO BPEME U KOHTPOJI Ha
pa3npeneneHNeTo Ha XpaHUTEITHUTE BEUIECTBA B KOPEHOBATA 30HA U OTpaHUYaBaHE Ha
3aryOuTe Ha mojAnoyBeHu BoAu. ETo 3a11o npaBuIHOTO ONKMCaHKE Ha MPOLIECUTE € BAXKHO 3a
HampeabK B MPAaKTUKaTa Ha epTUranus 4pe3 ONTUMHU3UPAHE Ha YIPABICHUETO Ha BoJaTa U



XpaHUTEJHUTE BElIeCTBa. Te3u acreKkTH 00XBallaT OCHOBHATA L€ Ha TEKYIIl ABYCTPAHEH
npoekT Mexnay Jlecorexumueckus yausepcuteT (LTU), Codust, bearapus u Yausepcurera
10 IPUPOIHU pecypcu U Hayku 3a xuBoTa (BOKU), Buena, ABctpus. [IpoekTsT e o3ariaBeH
"OIITUMU3NPAHE HA VIIPABJIEHUETO HA BOOAUTE 1 XPAHUTEJIHUTE
BEILIECTBA 3A YCTOMYMBO 3EJIEHUYKOITPOWU3BOACTBO" ITPU PA3JIMYHU
OEPTUTALIMOHHU, KIIMMATUYHU U ITOYBEHU YCIIOBUA (OPTIMA).
[TnmanupanuTe pe3ynraTu e JOIPUHECAT 33 PEUIaBaHeTO Ha KU3HEHOBAKHU MPOOJIEMH B
CEralrHoTO 3eJIEHYYKOIPOU3BOICTBO, KaTO CHINO TaKa 1€ UMaT 3a eI Olla3BaHe Ha
MIOYBEHUTE U MOJI3EMHUTE BOJHU PECYPCHU B JBETE CTPAHH.

10. APPLICATION OF DRIP IRRIGATION AND EC MEASUREMENTS FOR
PRECISION FARMING IN VEGETABLE FARMS - PRIMARY RESULTS

Vesselin Koutevl, Margarita Himmelbauer2, Milen Venelinovl, Yoanna Jekoval
Abstract

Water and nitrogen are considered as the main limiting factors for growing vegetables in
Bulgaria. Appropriate drip irrigation and fertigation are effective methods for enhancing
water and nutrient use efficiency in vegetable farming that can reduce the risk of nutrient
leaching. Soil electrical conductivity (EC) is acknowledged as an easily measured but reliable
indicator for nutrient distribution in soil that influences crop productivity.

The aim of presented study was to examine the applicability of EC measurement as a rapid
indicator for optimization of fertigation parameters and plant positioning to the irrigation line.
The investigations were conducted on alluvial sandy to loamy soils having coarse texture,
low humus content and slightly acidic pH. One year experiment with zucchini using drip
irrigation and three fertilizer treatments was carried out. Soil samples were taken to assess
spatial distributions of EC down the soil profile. In addition, soil water content, salt content
and EC were monitored using ProCheck Decagon devices. The results showed that the
soluble salts (nitrate) distributions in the soil were readily evaluated by the EC measurements.
During the fertigation, dissolved salts moved both laterally and vertically. Accordingly, the
EC measurements also differed apparently up to 40 cm from the irrigation line. Obtained
results allowed corrections of the applied irrigation and the fertilizer rates, and of the
positioning of irrigation lines to the vegetable plants. Finally, the application modern
measuring technique in the field is essential to advance the irrigated vegetable farming.

MHNPUJIOXEHHUE HA KAIIKOBO HAITIOSABAHE U EC UBMEPBAHUA 3A
HNPENU3HO 3EMEJIEJIME B 3EJIEHYYKOBU CTOITAHCTBA - TbPBUYHH
PE3VIITATH

Becenun Kyresl, Maprapura Xumesoayep2, Musien Beneaunosnl, Hoanna Kekonal

AOlcTpakT



Bopara 1 a30ThT ce cunTar 3a OCHOBHU OrpaHHyaBally (akTopu 3a OTIIeKIaHe Ha
3eneH4yIy B bbirapus. [1oaxoasamoTo KankoBO HAMOsSBaHE ¥ TOPEHE ca €PEKTUBHU METOIN
3a mooOpsiBaHe Ha U3MOJI3BAHETO Ha BOAA U XPAaHUTEIIHU BElIleCTBa €(PEeKTUBHOCT B
3eJIeHIyKOIIPOU3BOJCTBOTO, KOETO MOXKE J]a HaMaJIl pUCKa OT U3BIMYAHE HA XPAHUTEITHU
BemectBa. [louBenu enexkrpuuecku npopogumoctTa (EC) e npusHara 3a 1ecHO Uu3MepBaH, HO
HAJEXJCH UHIMKATOP 3a XPAaHUTEITHH BEIlleCTBa pa3NpeesieHrue B IoYBara, KOeTo BIUsie
BBbPXY IIPOM3BOANUTEIHOCTTA Ha KyITypuTe. LlenTa Ha npencTaBeHOTO U3CIIEBAHE € Ja Ce
MIPOYYH NPUIOKUMOCTTA Ha u3MepBaHeTo Ha EO kato Obp3 MHIUKATOP 32 ONTUMHU3UPAHE HA
rapaMeTpuTe Ha TOPEHE U MO3UIMOHUPAHE HAa PACTEHUATA KbM HAIOWTEIHATA JINHUA.
[TpoektsT M3cnenBanusTa ca mpoBeIeHN BbPXY aTyBUAIHU NMECHWINBH JIO TIIMHECTH MTOYBHU C
rpy0a TeKCTypa U HUCKO ChIIbPKaHUE Ha XyMYC ChAbpKaHue U ci1abo kuceso pH.
EnnHoronuieH eKcrepuMeHT ¢ THKBUYKHY C TIOMOIITA Ha KAlKOBO HAIIOSIBAHE U TPU
W3Bbpiienu ca o6paboTku ¢ Topose. B3eTu ca nmouseHu npodu, 3a Ja ce OleHH
MpocTpaHCcTBeHOTO pasnpenenenue Ha EC Hanony no nousenus npodui. OcBeH ToBa
ChJIBPKaHUETO Ha BOJA B ITOYBaTa, ChABPKAHUETO HA coll M EO Osixa HaOIr0qaBaHM ¢
nomomira Ha YerpoiictBa ProCheck Decagon. Pe3ynrarute mokassar, ye pa3npeeieHueTo Ha
pa3TBOPUMHUTE COJIM (HUTPATH) B IOYBaTa OsiXa JIECHO OIICHEHU upe3 u3MepBaHusita Ha EK.
ITo BpeMe Ha epTuranusaTa pa3TBOPEHUTE COIU MIPEMECTBAT U JBETE CTPAHUYHO U
BepTuKaHO. ChoTBeTHO M3MepBanusaTa Ha EO cbio ce paznuuaBar oueBuHO 70 40 cM oT
HarouTenHara auHus. [lomydenuTe pe3ynraru mo3BossiBaT KOPEKIMK HA MPUIaranoTo
HamosBaHE U HOPMHUTE HA TOPOBE, M HA PA3MOJIOKEHUETO HA HATOUTEITHUTE JTMHUH KbM
3€JICHUyKOBHUTE pacTeHus. U Hakpas, npuioxeHueTo MoepHo TexHukara Ha ©3MEpBaHe Ha
TIOJIETO € OT CHILECTBEHO 3HAYCHHE 32 HAIlpeIbKa Ha HAMIOSIBAHOTO 3€JI€HYYKOIIPOU3BOJICTBO.

11. Spatial distribution of soil organic carbon after patchy applications of farmyard
manure and its changes over time

V. KOUTEYV (a)*, M. VENELINOYV (a), M. NENOV (b), M. HIMMELBAUER (c)
Abstract.

Field studies on spatial distributions of soil organic carbon (SOC) after patchy application on
alluvial soils of matured cow farmyard manure were carried out. A sampling network was
created using GPS equipment, samples were collected at three soil depths. The data were
analyzed using geostatistics generating kriging maps of SOC distributions. The results
showed that shortly after manure applications, the SOC of the fertilized spots reached 2.12 %
in the top soil (30 cm) and sharply dropped underneath. Two years later, the SOC contents
1.47-1.69 % were quite similar along depth suggesting a significant leaching downwards,
bellow 90 cm. Kriging method permitted high precision results between the sampling points
and provided a base for improvement of manure application management. Significant
leaching of SOC down soil profile was observed only on sandy alluvial soil.

IIpocTpaHcTBEeHO pasnpene/ieHue HA MOYBEHUsI OPraHNYeH BbIVIEPO/ CJIeN
HEepaBHOMEPHO NMPHUJIAraHe Ha 000PCKH TOP M HEroBUTe NPOMEHH BbB BpeMeTo

B. KYTEB (a)*, M. BEHEJIUHOB (a), M. HEHOB (6), M. XUMEJIBAVEP (k)



AbcTpakT

[IpoBeneHu ca TepeHHU MPOYYBAHUS HA MPOCTPAHCTBEHOTO pa3Ipe/ielieHne Ha ITOYBEHHUS
opranuueH Bbriepoa (SOC) ciieq HepaBHOMEPHO ITpHJIaraHe BbPXY allyBUAJIHU I1OYBH Ha
3psia 000PCKU TOP OT KpaBewku 1Bop. Ch3aaseHa € Mpexka 3a B3eMaHe Ha MPoOu C MOMOIITa
Ha GPS obopynBane, B3eTr ca MpoOH HA TPH IBIOOYMHY HA MToyBaTa. JlaHHuTe OsiXa
aHAJIM3UPAHU C TIOMOILITA HA T€0CTAaTUCTUKA, TeHepupalia Kpuruar kaptu Ha SOC
pasmpenenenus. Pesynrarure moka3par, ue CKOpO ciiel] BHacsiHeTo Ha ob6opcku Top, SOC Ha
HaTopeHuTe neTHa gocrura 2,12 % B ropHus cioii Ha nousara (30 cm) U psI3KO craja OTA0IY.
JIBe ropuHM Mo-KbCcHO chabpxkanueTo Ha SOC 1,47-1,69 % e mocrta cXomHO 1O IBI00YHHA,
KOETO MpEAIoiara 3HauuTeIHO H3MUBaHe Ha0.y, o 90 cm. MeTonbT Ha KPUTHHT
MO3BOJISIBA BUCOKA TOYHOCT HA PE3YITATUTE MEKIY TOYKUTE 3a B3eMaHe Ha MpoOu 1
OCHUTypsIBa OCHOBA 3a [01I00psiIBaHE Ha YIPABICHUETO HA BHACSIHETO HA 0OOPCKH TOP.
3nauyntenHo m3Bimyane Ha SOC Haoy B MOUBEHUs TPOUI ce HAOI0IaBa caMo Ha
Mech4IMBa alyBUaIHAa MOYBA.

12. Soil water content and EC distributions under drip fertigation of onion

Asen Nikolov1*, Tsveta Moskoval, Vera Petroval, Margarita Himmelbauer2, Peter
Cepuder2,

Reinhard Nolz2, Thomas Weninger2, Ivona Dimitroval and Vesselin Koutev1

Summary

Drip irrigation and fertigation are effective methods for enhancing water and nutrient use
efficiency in vegetable farming in Bulgaria. The aim of the study was to verify the increased
mobility of nutrients under fertigation conditions using EC measurements as an indicator.
Field study with onion was conducted on slightly acidic alluvial soils with coarse texture:
using only drip irrigation (Control) and in combination with fertigation using two fertilizers
(KSC and Duofertil TOP 34 + KSC). Soil samples were taken to assess soil water content and
EC distributions down the profile. The results showed that soil water content changes during
growth season were clearly affected by irrigation applications, precipitations events as well as
by the root uptake. In the beginning of the season, the EC results were largely linked to the
low water contents and nutrients with soil origins, while later on they mostly related to the
fertigation treatments. The soluble salts distributions were readily assessed by the EC
measurements. Hence, they can be used as appropriate method for evaluation of nutrients
distribution in the field.

CbabpikaHue Ha OYBEHU BOAM U pasnpeneieHue Ha EC npu kankoBo TopeHe Ha JIyK

Acen Huxomos1*, Ilseta MockoBal, Bepa IlerpoBal, Maprapurta Xumenbayep2, [letep
Henynep2, Paitnxapa Honu2, Tomac Benunnrep2, Bona Jlumutposal u Becenun Kyresl

Pesrome



KankoBoTo HamosiBaHe U TOpEHETO ca e(hEKTHBHA METOMIU 32 MIOBUIIIABaHE HA €(PEKTHBHOCTTA
Ha M3I0JI3BAHETO HA BOJIa M XPAHUTEITHH BEIIECTBA B 3€JICHUYKOIIPOU3BOACTBOTO B bhiarapus.
[enta Ha MPOyYBaHETO € J1a € MPOBEPH MOBUIICHATA MOJBI)KHOCT HA XPAHUTCITHUTE
BEIIEeCTBa MPH YCJIOBUS Ha (epTuraius, kato ce u3noissar EC n3MepBaHus KaTo WHAUKATOP.
TepenHo mpoy4BaHe ¢ JIyK € IPOBEJCHO Ha CIIa00KHUCEIH aTyBUAIHHU TI0YBH C rpyda
TEKCTypa: KaTo ce M3IM0J3Ba caMo KarkoBo HamnosBaHe (Control) u B KOMOMHAIIUS C TOPEHE C
nBa topa (KSC u Duofertil TOP 34 + KSC). B3eTu ca mouBenu npodu, 3a Ja ce OIeHH
ChIbPKAHUETO HA BOJA B IToYBara U pasnpezaencaueto Ha EC Hamony mo nmpodwuia.
Pesynrarure nokassar, ue MpOMEHHUTE B ChbP)KAHUETO HA BOJIA B [TOYBATA 110 BpEME Ha
C€30Ha Ha PacTexk ca SICHO MOBIIUSHU OT HAITOSBAHETO, BAJIGKUTE, KAKTO M OT IMOTTHIIAHETO
Ha KopeHuTe. B Hayanoto Ha ce3oHa pesynratute Ha EC 0sixa 710 roisiMa cTeneH CBbpP3aHu C
HUCKOTO ChABPKAHHUE HA BOJA M XPAHUTEITHH BEIIECTBA C MIOYBEH MPOU3XO/I, JOKATO T0-
KBbCHO Te OsIXa CBbp3aHH Haii-Beue ¢ pepTuraimoHHuTe 00padboTKu. Pasnpenenenuero Ha
pa3TBOpUMHUTE COJIH Oerlie JecHO olleHeHo oT u3MepBanusiTa Ha EC. CnenoBarenHo Te Morar
7la ce M3MOI3BAT KaTo MOIXOASII METO 38 OIICHKA Ha Pa3npeAeiIiCHHETO Ha XPaHUTESITHUTE
BEIIECTBA B IOJICTO.

13. STUDY OF THE MSTN GENE IN SHEEP OF CAUCASIAN MERINO AND
ASCANIAN MERINO BREEDS IN BULGARIA

Ivona DIMITROVAI1, Milena BOZHILOVA-SAKOVA2, Maya IGNATOVA2, Krasimira
GENOVAI, Tanya IVANOVA2, Atanaska TENEVA1, Radostina STOIKOVA-
GRIGOROVA2,Veselin KOUTEV1

Abstract

The MSTN gene encoding the myostatin protein, which is a growth factor-transforming beta
protein, inhibits the skeletal muscle growth. Decreasing of its activity leads to an increase in
the formation of skeletal muscle. In sheep, myostatin affects the muscles and the thickness of
fat. The aim of this study is to determine the frequency of occurrence of the MSTN gene
alleles in the breeds Ascanian merino and Caucasian merino. Methods: The 337 bp fragment
of exon 3 of the sheep MSTN gene was examined by PCR-RFLP analysis using the
restriction endonuclease Hae III. Results: In all investigated animals from both breeds were
determined only the wild allele m and the homozygous genotype mm. Conclusions: In
present study it may be concluded that exon 3 of MSTN sheep gene is found to be
monomorphic for the both herds of Merino breeds - Ascanian and Caucasian reared in
Northeastern Bulgaria.

N3CJIIEABAHE HA TEHA MSTN ITPU OBLE OT [IOPOAMTE KABKA3KU MEPUHOC
1 ACKAHMICKH MEPMHOC B BBJITAPUSI

NBona DIMITROVA1, Munena bBOXXNJIOBA-SAKOVA2, Mas IGNATOVA2, Kpacumupa
GENOVAI, Taust IVANOVA2, Atanacka TENEVA 1, Pagoctinaa CTOMKOBA-
GRIGOROVA2, Becemnua KOUTEV1



AbcTpakT

MSTN rensT, KOAUpAI TPOTEUHA MUOCTATHH, KOUTO € OeTa MPOTEeHH, TpaHcHOopMHUpaIIl
pactexxHus (HakTop, MHXUOHMpa pacTexa Ha CKeJICTHUTE MyCKyiu. HamansBaneTo Ha Heroara
aKTUBHOCT BOJM JI0 yBEIMYaBaHE Ha 00pa3yBaHETO HA CKeJleTHU MycKynu. [Ipu oBuere
MHOCTaTHHBT 3acira MyCKyJIuTe U Je0ennHara Ha Ma3HuHHUTE. LlenTa Ha HacTOAImOTO
U3CIIE/IBAHE € J1a C€ OIPEIE YeCTOoTaTa Ha rosiBara Ha anenute Ha reHa MSTN npu
MOPOANTE ACKAHUHCKH MEPUHOC U KaBKa3Ku MepuHoc. Metonu: 337 bp ¢pparmMeHT oT ek30H 3
Ha re"a Ha oBuere MSTN e uzcnensan upe3 PCR-RFLP ananu3s ¢ momorira Ha
pectpukionHaTa enjgonykieasa Hae 1. Pesynrartu: [Ipu Bcuuku u3ciaeaBaHu >KUBOTHHU OT
JIBETE MMOPOJU Ca YCTAHOBEHHU CaMO AMBHAT aJiesl U XOMO3UTOTHUAT reHoTull B HacTosmoTo
U3CcJIeIBaHe MOXKeE Jla C€ 3aKJII0YH, Ye €K30H 3 Ha TeHa Ha OBIIETE € MOHOMOP(EH 3a JBETe
CTajla 0T MEPUHOCOBU MOPOH - ACKAHCKA M KaBKa3ka, oTriex1aHu B CeBepon3TouHa
boarapus.

14. INVESTIGATION OF ABSG2 GENE IN THREE FINE FLEECE SHEEP
BREEDS IN BULGARIA

Ivona DIMITROVAI1, Milena BOZHILOVA-SAKOVA2, Maya IGNATOVAZ2, Veselin
KOUTEV1, Krasimira GENOVA1

Abstract

The present study was conducted in order to investigate and identify the polymorphism in
ABCG?2 gene which is associated with milk production in three breeds, raised in Bulgaria.
Blood samples were taken from 96 animals of Askanian Merino, Caucasian Merino and
Karnobat Merino sheep breeds. Genomic DNA was extracted, and genotypes were estimated
by means of PCR amplification using specific set of two primers. After PCR amplification
and electrophoretic analysis two alleles and three genotypes were revealed. The presence of
allele with deletion of 35 bp (-) and genotype -/- was higher in Askanian Merino animals than
the two others investigated breeds. The highest Ho was observed in Karnobat Merino —
0.371. In Caucasian Merino and Askanian Merino there was statistically significant results
p>0.01.

N3CJIEABAHE HA ABSG2 I'EHA IIPU TPU ITIOPOIU ®UHO PYHO OBILIE B
BbJITAPUSA

HBona DIMITROVA1, Munena BOXNJIOBA-SAKOVA2, Mas IGNATOVA2, Becenun
KOUTEV1, Kpacumupa GENOVA 1

AOcTpakT

Hacrosiimoro nmpoy4BaHe € mpoBeIeHO C e U3ClieBaHe U UACHTHUIIpaHE Ha
nonumopduzma B ABCG2 rena, koiTo € cBbp3aH C MPOU3BOJCTBOTO HA MIISIKO IPU TPH
NopoAax, oTriexanu B bearapus. Bzetu ca kpbBHU IpoOu OT 96 KUBOTHU OT IOPOJIU OBILIE
ACKaHCKU MEPUHOC, KaBKa3Ku MEPUHOC U KapHoOaTcku MepuHoc. ['enomnara JIHK e



W3BJICUEHA, a TeHOTHIOBETE ca oreHeHn upe3 PCR ammmndukanus ¢ momornra Ha
cneunpuyen Habop ot nBa npaiimepa. Cinen PCR ammumnukanys u enekrpodopeTnyucH
aHaJIM3 ca pa3KpHUTH JBa anesa u Tpu reHoruna. Hamuuuero Ha anen ¢ genenus ot 35 bp (-) u
T€HOTHII -/- € [10-BUCOKO ITPH AaCKAHCKUTE MEPUHOCOBH KUBOTHH, OTKOJIKOTO IPH JIPYTUTE JIBE
u3cnenBanu nopoau. Haii-Bucokusar Xo ce Habmonasa B Kapnodar Mepuno — 0,371. [Tpu
KaBKa3KHs MEPUHOC U aCKAHCKUS MEPUHOC MMa CTAaTUCTUYECKH 3HA4YUMHU pesyararu p>0.01.

15. ASSESSMENT OF THE CHANGES IN THE GROUNDWATER RECHARGE
TO PRECIPITATION RATIO IN THE RECENT YEARS INFLUENCED BY
THE AIR TEMPERATURE AND RAIN INTENSITY INCREASE IN THE
WEST AEGEAN REGION OF BULGARIA

Olga Nitcheval,2, Polya Dobreval,2, Nelly Hristova3, Vesselin Koutev4, Donka Shopova2,
Albena Vatralova2, Emil Bournazki2

Abstract.

The topic of this report concerns the expected changes of the important part of the water
resources of Bulgaria caused by the moving of the main precipitation to the warm seasons.
The study examines the influence of the air temperature and rain intensity as main factors for
the change in the potential groundwater recharge / precipitation ratio in the summer months
of three recent years on the territory of Southwest Bulgaria (Basins of Struma and Mesta
rivers).

The assessment has been performed by application of a precipitation-runoff hydrological
model, which is a sub-model of NASA's climate model. Keywords: groundwater recharge;
R/P; rainfall-runoff model (CLM)

OIIEHKA HA IIPOMEHUTE B CbOTHOIIEHHUETO HOITBJBAHETO HA
IHOA3EMHUTE BOIAU K'bM BAJIEKUTE IIPE3 NOCJIEAHUTE 'OAWUHU,
MHOBJIUAHUA OT IOBUIITABAHETO HA TEMIIEPATYPATA HA Bb3IYXA U
MHTEH3UBHOCTTA HA BAJIEZKUTE B 3AITAJTHOBEJIOMOPCKH PEIT'MOH HA
BbJITAPUSA

Omnra Huuesal,2, [Tons Jlo6pesal,2, Henmu Xpucrtosa3, Becenun Kyres4, Jlonka Illomosa2,
AnGena Barpanosa2, Emun Bypnazku?2

AOcTpakT

Temara Ha HacTOALIMS TOKJIAA 3acAra O4aKBaHUTE IPOMEHU Ha BayKHATA 4acT OT BOAHUTE
pecypcu Ha bbarapusi, npuYrMHEHH OT IPEMECTBAHETO HA OCHOBHUTE BaJIe)KU KbM TOILIIUTE
ce30HU. M3cienBaHeTo pasmiex/ia BIMSHUETO HA TEMIIEpAaTypaTa Ha Bb3AyXa U
MHTEH3UBHOCTTA Ha BAJIS)KUTE KAaTO OCHOBHU (AKTOPH 3a MpOMsSHATA Ha MOTEHI[MAaa 3a
MOMBJIBAHE HA MOJI3EMHU BOJIM / BAJI€KHU IPE3 JIETHUTE MECEIM Ha TPU CKOPOILHU TOIMHU Ha
teputopusara Ha FOrozananna bearapus (6aceitnure Ha pexute Ctpyma u Mecra). Onenkara
€ U3BbpIICHA Ype3 MpujlaraHe Ha XUAPOJIOTHUYEH MOJIEN Ha BaJIe)KUTE U OTTOKA, KOWTO €
noamozel Ha kaumarnyaust Mozen Ha HACA. KirouoBr AyMu: nonbiBaHe Ha OA3EMHUTE
Boau; P/I1; Monen na Banex-ortok (CLM)



16. Analysis of calculated water potential of snow cover and yields of rye and
triticale in the South Central Region of Bulgaria

Olga Nitcheval,2, Albena Vatralova2, Donka Shopova2, Vesselin Koutev3, Polya Dobreval,2
Abstract.

Processes of snow hydrology for mountain-plain territory with about 50% of agricultural
lands are investigated using mathematical modeling. The trend of change in the amount of
fallen snow, its water equivalent and the development of winter crops are analyzed. The
results of the hydrological modeling show a decrease in the snow cover, leading to a reduced
water resource from snow, which is an indicator of changes in the hydro-climatic conditions
in winter. This trend is confirmed by field observations of snow cover for the number of days
with snow cover. The change in hydrological conditions has led to lower rye yields u
relatively stable to increased triticale yields for the time period considered.

AHaJIU3 HA U3YHCJIEHHS BOJEH MOTEHIIHAJ HA CHE)KHATA MOKPHUBKA U J00MBUTE HA PbK
u TpuTnkaje B FOxeH nenrpaJsien paiion Ha barapus

Omnra Huuesal,2, An6ena Barpanosa2, [lonka lllonosa2, Becenun Kytes3, [Tons
HoObpesal,2

AolcTpakT

[Tpouecure Ha CHEXHATa XUAPOJIOTHUS 32 IUIAHUHCKO-PaBHUHHA TepUTOpHs ¢ 0Koio 50%
3€MEJEJICKH 3€MH Ca U3CIIEABAHM C TIOMOILTa HA MATEMaTHYECKO MOJIEIMpaHe. AHAIU3Hpa ce
TEHJICHIMSITa Ha IPOMSIHA B KOJIMYECTBOTO Ma/IHAJ CHAT, HETOBUS BOJIEH €KBUBAJICHT U
Pa3BUTHUETO HA 3UMHUTE KYITypH. Pe3ynrarure oT XuIpOoIOruuHOTO MOAEIUPAHE IOKa3BaT
HaMaJIsIBaHE Ha CHE)KHATa MOKPUBKA, KOETO BOAM IO HaMaJIsIBAaHE HAa BOJIHUS PECypC OT CHEra,
KOETO € I0Ka3aTel 3a IPOMsHA Ha XUAPOKINMATUYHUTE YCIIOBUS Npe3 3umara. Tasu
TEHJIEHIIUSI C€ TIOTBbPIK/JaBa OT MOJIEBH HAOIIOCHNS Ha CHE)XXHaTa IMOKPUBKa 3a Oposi Ha
JTHUTE ChC CHE)KHA MOKpuBKa. [IpoMsiHaTa B XUAPOIIOKKUTE YCIOBUS € JI0BEJA 0 O-HUCKH
JTOOHMBH OT PBXK U OTHOCUTEJIHO CTAOUIHM J0 YBEIMUYEHH JOOMBH Ha TPUTHUKAJIE 3a
pasmexJaHus IEpUOJ] OT BPEME.

17. U3ITIOJI3BAHE HA TEYHU TOPOBE U MUKPOBUAJIHU IIPEITIAPATU
Becemnn Kyresl, Acen Hukonon2, CeerocinaB AueBl, Maptun Tackosl
Pestome

OOeKT Ha u3cie/IBaHeTo ca OpraHUuYHU TeYHH TopoBe U npenapatu "Exo [pon”, ,,buocrap
Ton*, CtumMAK, ,,A3apmii“ u ,,Epmeii“.OnutHara kynrtypa e canara (Lactuca sativa var.
Romana). YcranoBeHo e, ue mpu u3moyi3BaHeTo Ha A3apuii uma HarpynBane Ha NO3. A mo



OTHOIIIEHUE Ha TETJIO Ha CBEXa Maca, TeII0 Ha KOPEHU U JuaMeThp Ha canarata buo Crap
Tom mokasBa Haii-no6pu pesynraru. EqTHOKpaTHOTO MpuIIaraHe Ha TeUYHUSI OPTaHUYEH TOP
,,bro Crap Ton* moBuIIaBa Haif-3HaUMMO JOOMBA HA CBEKA Maca OT cayara. JINCTHOTO
BHACSIHE HA AaMUHOKHCEJIMHU HSAMAIIIE TTOJIOKHUTEITHO JICUCTBUE BhPXY J0OWBA U PA3BUTHETO
Ha canarara. M3nos3BaHUTE OpraHUYHU TOPOBE U MpEnapaTu UMaT Pa3IndHo JCHCTBUE B
3aBUCUMOCT OT HaYMHa Ha MPUJIAaraHETO UM.

Summary

The object of the research are organic liquid fertilizers and preparations "Eko Prop", "Biostar
Top", SimAC, "Azariy" and "Ermey". The experimental culture is lettuce (Lactuca sativa var.
Romana). It was established that when using Azariy there is an accumulation of NO3. In
terms of fresh mass weight, root weight and lettuce diameter, Bio Star Top shows the best
results. The application of the liquid organic fertilizer "Bio Star Top" increases the yield of
fresh mass of lettuce most significantly. The leafy application of amino acids had no positive
effect on the yield and development of lettuce.The organic fertilizers and preparations used
have different effects depending on the way of their application.

18. BIMSAHUE HA ABOTHOTO, ®OC®OPHOTO U KAJIMEBOTO TOPEHE
BbPXY KAUECTBOTO HA CAJIATA (Lactuca sativa var. romana L.)

Acen Huxonosl, Becenun Kyres2
Pesrome

B monckusT TOpOB OMHUT € MPOBE/ICH BbPXY ONMUTHA KyaTypa canara (Lactuca sativa var.
romana L.) copt Jlutan. B onura ca u3nona3BaHu CIEIHUTE TOPOBE: KATO OCHOBHU M3TOYHUIIN
Ha pocdop ca Duofertil TOP 34 (cbabprka noaudocdaru) u Eurofertil Plus 36 (cpabpxa
optodocdaru). OcnoBru u3tounuir Ha a3ot ca KSC III; SULFAMMO (N-PRO) - na 6a3ara
Ha amoHueB cyndar; AMonuena cenutpa NH4NO3; Amonues cyngar (NH4)2SO4.13Tounnx
Ha kanuii e Kanues cyndar (K2SO4). [Isata Buna dochopHu TOpoBe He ca 1aiu 0coO0eHO
TOJISIMO OTPa)KeHHE BbPXY ChAbPKAHUETO HA HUTPATH B iucTata. [Ipu chabpkaHUETO Ha
HUTPATH B CTHOJIOTO c€ HAOIIOaBaT MAJIKO MTO- BUCOKH CTOMHOCTH Ha HUTPATH TPU
BapuaHTHTe TopeHu ¢ Duofertil u mo-sucoku npu Bapuantute Topenu ¢ Eurofertil.
Perucrpupanu ca mo-HUCKY CTOMHOCTH Ha KapOTEHOUH CIIPSIMO KOHTPOJTHHS BapUaHT
(2,053 mg.I-1) BB Bapuantute Duofertil (1,645 mg.1-1), Eurofertil (1,913 mg.1-1) u
Eurofertil - KSC (2,039 mg.I-1). YcranoBeHo e, 4e KOMOMHUPAHOTO M3MOI3BaHE HA a30T U
bochopchappKaIM TOPOBE YBEIHYABAT Chbp)KaHUE Ha HUTPATH B JINCTATa HA cajlaTara,
KaTo Hal-BUCOKH CTOMHOCTH ca oTyeTeHr B komOuHanusTa or KSC u EUROFERTIL (168
mg.kg-1). CaMOCTOSATEITHOTO TOPEHE C a30THH TOPOBE M Hali-Beue ¢ aMOHUEB HUTPAT BOJAU 10
BHCOKH HUBA Ha XJiopodui ,,a”’ u ,,0” 1 KapOTEHH, a CAMOCTOSITEIIHOTO TOpeHe ¢ (pochopHu
TOPOBE BOJM JI0 HUCKH HUBA Ha XJopodun ,,a”° 1 ,,0” 1 KapoTeHH B IUCTATa HA CaJaTUTE.

Summary



Field fertilizer experiment was carried out with an experimental culture of lettuce (Lactuca
sativa var. romana L.) variety Lital. The following fertilizers were applied in the experiment:
Duofertil TOP 34 (contains polyphosphates) and Eurofertil Plus 36 (contains
orthophosphates) as the main sources of phosphorus. Major nitrogen sources are KSC III;
SULFAMMO (N-PRO) - based on ammonium sulfate; Ammonium nitrate NH4NO3;
Ammonium sulfate (NH4)2SO4. Potassium sulfate (K2S04) is a source of potassium. The
two types of phosphorus fertilizers did not have a particularly large impact on the nitrate
content in the leaves. Regarding the content of nitrates in the stem, slightly higher values of
nitrates are observed in the treatments fertilized with Duofertil and higher in the treatments
fertilized with Eurofertil. Lower values of carotenoids compared to the control treatment
(2,053 mg.I-1) were registered in the Duofertil (1,645 mg.1-1), Eurofertil (1,913 mg.1-1) and
Eurofertil - KSC (2,039 mg.1-1). It was found that the combined use of nitrogen and
phosphorus-containing fertilizers increased nitrate content in lettuce leaves, with the highest
values recorded in the combination of KSC and EUROFERTIL (168 mg.kg-1). Fertilization
with nitrogen fertilizers only and especially with ammonium nitrate leads to high levels of
chlorophyll "a" and "b" and carotenes, and fertilization with phosphorus fertilizers only leads
to low levels of chlorophyll "a" and "b" and carotenes in salad leaves.

19. Vesselin Koutevl, Asen Nikolov2 - 2023. EVALUATION OF ORGANIC
LIQUID FERTILIZERS ON THE GROWTH AND DEVELOPMENT OF
OATS (AVENA SATIVA)

Abstract

The experiment was carried out in the period May - September 2023 in pots of 3 kg and three
repetitions, without the use of additional fertilizers. Liquid organic fertilizers based on alfalfa
extraction were applied by spraying the foliage twice. The results for oat plant height after
foliar fertilization showed the strongest effect for Sila Max, Sila and Sila B+Mo. Sila Max,
Sila B+Mo treatments have gained the most mass. All studied fertilizers gave a statistically
significant increase in yield and height of oats.

Beceann KyrteBl, Acen Hukomon2 - 2023. OHEHKA HA OPTAHUYHU TEYHHA
TOPOBE BbPXY PACTEKA U PASBBUTHUETO HA OBECA (AVENA SATIVA)

AOGcTpakT

ExcriepuMeHTBT € IPOBEEH B NeproAa Maii - centeMBpu 2023 I. B CbI0OBE OT 3 KI' ¥ TPH
MOBTOPEHHUS, O€3 U3MOJI3BaHE Ha IOMBIHUTENIHN TOpoBe. TeuHn opraHM4HU TOPOBE Ha Oa3ara
Ha eKCTPAKTHU OT JIIOLIEpPHA Ce MpHJIaraT uype3 NpbCcKaHe Ha JINCTaTa 1Ba IbTU. Pesynrtarute 3a
BHCOYHMHATA Ha OBECEHUTE PACTEHUS CJie/] INCTHO TOPEHE TToKa3axa Hail-CuiieH edekT 3a Sila
Max, Sila u Sila B+Mo. Haii-ronsima Maca ca HaTpynaiu Tpetupanusta cbe Sila Max, Sila
B+Mo. Benuku u3cneiBaHu TOpoBe JaBaT CTaTUCTUYECKH 3HAUMMO yBeJTMUEHUE Ha 1001Ba U
BHCOYMHATa Ha OBEca.



