Journal of Mountain Agriculture on the Balkans, 2020, 23 (5), 108-117
Research Institute of Mountain Stockbreeding and Agriculture, Troyan

ISSN 1311-0489 (Print)
ISSN 2367-8364 (Online)

Bb3aencTBue Ha MmukpoTop Gumisil-D 3a noBuwaBaHe
Ha pekosiTata U Ka4ecTBOTO Ha rpo3fos copT ,,LLapaoHe

Hatannsa KameHeBa

HauunoHanHa akagemus no xpaHnTenHn TexHonoruum, Ogeca, OTaen ,,BuHeHn
TEexXHOM0rMM 1 ceH3opeH aHanns", yn. ,KaHaTHasa" 112, Ogeca, YkpaiHa

Effect of Microfertilizer Gumisil-D for Increasing
of Harvest and Quality of Chardonnay Grapes

Natalia Kameneva

Odessa National Academy of Food Technologies, Department of Wine Technology
and Sensory Analysis, 112 Kanatnaya Str., Odessa, Ukraine

E-mail: kamenevavin@gmail.com

Original scientific paper

PE3IOME

MocoyeHn ca pesynratnte oT
B/IMSAHNETO BbpXy A06UBa WM KayecTBOTO
Ha copT ,lapaoHe* npu TpetupaHe Ha
KOopeHoBata cuctema C OpraHomMuHepa-
neH mukpotop GumiSil-D. YcTaHOBEHO e,
ye 3-KpaTHOTO MpPbCKaHe Ha 03ATa yBe-
NnyaBa pactexa Ha GuonornyHata maca
Ha Ha3emHaTta 4acT Ha rpo3foBus XpacT.
[JobuBbT Ha rpo3ge HapactBa ¢ 15.2-
26.8%, nokaTo HaTpynBaHETO Ha 3axap B
CoKa Ha nmnnojoBeTe ce yBenuyaesa W
KNCeNUHHOCTTa My Hamanssa. Hopmarta
3a npuoxeHne Ha Mukpotop GumiSil-D
oT 60 ml/10 | 6e Hali-e(hekTMBHA, KOETO
ygennun ¢ 44% noseye KOHTposara OT
HopmaTa oT 40 ml/10 |. YnoTtpebarta Ha
MUKPOTOP [OOBefe A0 yBennyaBaHe Ha
BeretTaTuBHarta mMaca Ha xpacta. [nowra
Ha NMCTHaTa MOBBLPXHOCT Ha XpacTta B
eKcnepuMeHTasIHUTe BapuvaHTu [ocTtura
[o 47.7 B cpaBHeHWe C KoHTponara c
49.8%. Upe3s npuioXKeHNeTo Ha MUKPOTOp
GumiSil-D, kauecTBOTO Ha rpo3geTo e no-
[o6peHo. Mo To3M HaumH, obliaTa KOHLEH-
Tpauumsa Ha 3axapu B COKa Ha nnonose ce
nokaysa c 3-9.7% noseye OT KOHTpOaTa.

Knwoyosu gymun: WapaoHe®, rposae,
MUKPOTOP, 3aXapHoCT, 06MB

SUMMARY

The results of the influence on the
yield and quality of the Chardonnay variety
of root-dressing by the organomineral
microfertilizer GumiSil-D were determined.

It is found that 3-fold spraying of the
vineyards increases the growth of the
biological mass of the above-ground part
of the grape bush. The yield of grapes
rises by 15,2-26,8%, while the accumulation
of sugar in the juice of berries increases
and its acidity decreases. The rate of
consumption of microfertilizer GumiSil-D
60 ml/10 | was the most effective, which
increased by 44% more control than the
rate of 40 ml/10 |. The use of microfertilizer
led to an increase in the vegetative mass
of the bush. The area of the leaf surface
of the bush in the experimental variants
reached in comparison with the control by
47,7 - 49,8%. With the use of microfertilizer
GumiSil-D, the quality of grapes was
improved. Thus, the mass concentration
of sugars in the juice of berries increased
by 3-9.7% more control.

Key words: Chardonnay, grapes,
microfertilizers, sugarness, yield
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YBO/,

Jlvuncarta Ha xpaHuUTeNHN BellecTBa
1 cMunaemy oopMu Ha MUKpOEeNEMEHTU B
noysaTta BoAM [0 NOHWXKaBaHe Ha fobusa
W [0 B/OWABaHe Ha KayecTBOTO MY,
KOeTO e MpuuyMHa 3a nosiBaTta Ha pasnnu-
Hn 6onectn (Klein et al., 2000). Mpwu
Ha/INYNETO Ha HEobXOQUMOTO KoJMyec-
TBO MWKpPOESIEMEHTU, pacTeHusiTa ca B
CbCTOSIHME  ga  CuMHTe3upar  Mb/eH
CMEeKTbp OT eH3UMMU, KOETO NO3BO/IsiBa MNO-
WHTEH3VBHO WU3MNON3BaHe Ha eHeprus,
BoAa n xpaHutennu sewectea (N, P, K) n
CbOTBETHO Ce noJsiyyaBa No-BUCOK A06MB
(Kazemi, 2013).

BrvonornyHo o060OCHOBaHWUTE [03K
aKTUBHW  MUKpPOENIEMEHTH, BbBeLEHU
He3aBNCKMMO OT CbCTaBa Ha no4ysarta, He
B/IMASAT BbpPXy OOLWOTO CbAbpXaHMe Ha
MUWKPOENEMEHTMUTE B MouyBata, HO umart
6naronpusiTeH ehekT Bbpxy CbCTOSHMETO
Ha pacTeHusita. YUpes TAXHOTO M3Non3Ba-
He He ce gonycka M3noIorMYHO NOATUC-
KaHe Ha pacTeHusTa, KOeTo Boau A0 no-
BMLIABaHe Ha TAXHaTa YCTOWYMBOCT KbM
pasiMyHu 3ab0nABaHNs, KOETO KaTo Usano
noBnusiBa BbpXy yBe/MyaBaHe Ha Kou-
4ecTBOTO M Ka4yecTBOTO Ha pekonrata
(Gilmanov et al., 2013).

BbBexgaHeTo Ha MMKPOTOpPOBE
BbpXy BereTatMBHM pacTeHMS CbLO €
€[VH OT MeToauTe 3a NPUIOKEHNETO M.
Cturaikm [0 MNOBBPXHOCTTA Ha JNCTa,
MUWKpPOENEMEHTUTE NPOHUKBAT B ThbKaHUTe
N Ce BKIYBAT B OMOXMMUYHWTE peakuunm
Ha MeTabonusma B pacTeHueTo. Tosu
MeTOof MO03BO/MIsABA 3HAYMTENIHO pJda ce
yBE/NYM CTENeHTa Ha MW3nos3BaHe Ha
MUKpOENeMEHTUTE M Oa Cce ocurypu
HeobxoAMMnsi Habop OT MUKPOENEMEHTU
3a pacTeHusiTa No Bpeme Ha hopmMmmpaHe-
TO Ha penpoayktusHuTe opraHu (Abilfazova
and Belous, 2016). ToBa Boagn go ob6ora-
TABaHe Ha MWKpPOENIEMEHTU Ha pacTeHus-
Ta W No3BoNsBa fa ce MNojlyuyu Mb/Ha
pekonTa, KOeTo e BaXKHO 3a nonaraHeTo
Ha O6bgewara pekonta. MHOrobpoinHute
TPygOBE MO JINCTHO MPWIOXKEHME Ha
MWKPOTOPOBE HEABYCMUC/IEHO MoOKasBat
NO/IOXMTENHOTO BAINUSIHWE Ha TO3U METOS

INTRODUCTION

The lack of nutrients and digestible
forms of microelements in the soil leads to
a decrease in the crop yield and to a
deterioration of its quality, that is the
cause of the appearance of various
diseases (Klein et al, 2000). In the
presence of the necessary amount of
trace elements, plants are able to
synthesize a full spectrum of enzymes,
which will allow more intensive use of
energy, water and nutrition (N, P, K), and,
accordingly, get a higher yield (Kazemi,
2013).

Biologically substantiated doses of
active microelements, introduced
independently of the soil composition, do
not affect the total content of trace
elements in the soil, but have a beneficial
effect on the state of plants.

When using them, the state of physiological
depression in plants is excluded, which
leads to an increase in their resistance to
various diseases, which will generally
affect the increase in the quantity and
quality of the crop (Gilmanov et al., 2013).

The introduction of microfertilizers
on vegetative plants is also one of the
methods of their application. Getting to
the surface of the leaf, microelements
penetrate into its tissues and are
incorporated into biochemical reactions of
metabolism in the plant. This method
allows to significantly increase the utilization
rate of microelements and provide plants
with the necessary set of trace elements
during the formation of reproductive
organs (Abilfazova and Belous, 2016).

This leads to the enrichment of
microelements of plants and allows you to
receive a full crop and, importantly, the
laying of a future crop.

The numerous works on foliar application
of microfertilizers unequivocally show the
positive influence of this method on the
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BbPXY [06MBa 1M Ka4eCTBOTO Ha 3emefers-
CKUTE KynTypwu, TrposfeTto, njofoBeTe
(Abasheeva et al., 2003; Borovik, 2012;
Sima and Mohsen, 2014; Zubkova and
Gulidova, 2015; Kameneva and Tkachenko,
2019)

OcobeHocTHTe Ha rpo3gosaTa Kys-
Typa Hasiarat oTneyaTbK BbpXy ynoTpe-
6arta Ha npenapatu ¢ 6MOMOTNYHA aKTUB-
HOCT. Haii-ronamata Hyxga OT TOpeHe
npv rpo3geTo e npeau ubdtexa, no spe-
Me Ha 06Bbp3BaHEeTO U npeau y3psiBaHe-
TO Ha nnopgoseTte. Heobxogumo e fda ce
Topu npegy UbTEXA, KOrato XpacTbT
n3pasxopsa Mno-rosiAmara YacTt OT XpaHu-
Te/NHWTe BellecTBa, Npu obpasyBaHe Ha
CbLBETUSA.

Llenta Ha u3cnegBaHeTo 6e 1) ga
ce onpegenu edpekTbT HA OpraHoOMuHepa-
neH mukpotop GumiSil-D Bbpxy Aobuea u
KayecTBOTO Ha rpo3goB cok ,lapaoHe* un
2) fa ce wu3cneggart Hali-ePEKTUBHUTE
HOPMU Ha MPWIOXKEeHWe Ha uscnegBaHus
npenapaT B ycnoBusATa Ha KOxHa YkpaiiHa.

MATEPVAJT N METOOU

MaTepuanu. Copt ,lapaoHe® e
n3bpaH 3a ekcrnepumeHTa nopagu Lwupo-
KOTO My pasnpocTpaHeHue B 103apo-
BMHAPCKMTE paroHM Ha YKpaiiHa (3-TO
MACTO crieg copTtoBe ,Anurote” un ,KabepHe
CoBUWHbLOH"). Mpe3 2017 r., MeTeoposo-
TMYHUTE YC/IOBUA B lOXKHATa YacT Ha
YkpaliHa 6sxa gocta CNoxHW. 3umaTa
6ele cTyfeHa, MHOro OT /1034Ta 3aMpb3-
Haxa. JleTHUTe MEeTeoposIornyHu yCoBus
CbWO He mMorat fda Ce HapekaT 6naro-
npuATHY 3a gobpa pekosita No OTHOLUe-
HMe Ha KONMn4ecTBOTO. B npoab/ikeHue
Ha Tpu Mecela HAMa pPefoBHU ObXIO0BE,
Taka 4ye pekostTata OGMKHOBEHO € HWCKa.
Pekontata e npubpaHa Ha 14 aBryct
2017 r. MonyuyeHoTO rpo3fae e npepaboTe-
HO 3a 6enn NeHBN BUHA.

GumiSil-D (3a oBOLWHM rpaguHn u
10351) € C/I0XEH opraHunyeH Top, 6asmpaH
Ha KasimeB XymaT OT €CTeCTBeHU
CypoBuHM (cuTeH Topd). TopbT ce
n3nos3Ba 3a 0bpaboTka Ha cemeHaveTa,
JINCTHO TOpEeHe 1 NpbCKaHe.

yield and quality of agricultural crops,
grapes, fruit (Abasheeva et al., 2003;
Borovik, 2012; Sima and Mohsen, 2014;
Zubkova and Gulidova, 2015; Kameneva
and Tkachenko, 2019)

The peculiarities of grape culture
impose an imprint on the use of drugs
with biological activity.

The grapes require the greatest need for
fertilizing before flowering, during the tying
and before the ripening of berries. It is
very necessary to fertilize before
flowering, when the bush spends most of
the nutrients, when forming inflorescences.

The aim of research was 1) to
determine the effect of organomineral
microfertilizer GumiSil-D on the yield and
quality of the Chardonnay grape and 2) to
investigate the most effective application
rates of the studied drug in the conditions
of the south of Ukraine.

MATERIAL AND METHODS

Materials. Chardonnay was chosen
for experiment due to prevalence of
variety across Ukrainian wine regions (the
3d place after Aligote and Cabernet
Sauvignon). In the year of 2017, the
weather conditions in the south of Ukraine
were rather complicated.

The winter was cold, many of the
vineyards froze. Summer weather conditions
also can not be called favourable for a
good harvest in terms of volume, in fact
there are actually no normal rains for
three months, so the harvest is usually
low. Harvest was on August 14, 2017.
Grapes were obtained for processing for
making white sparkling wines.

"GumiSil-D" (for orchards and
vineyards) is a complex organic fertilizer
based on the humate of potassium from
natural raw materials (low peat). Fertilizer
is used for the processing of seedlings,
foliar fertilizing and spraying.
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Cxema Ha onvTa: BapuaHt 1 -
KOHTpona (Boga); BapuaHT 2 - JINCTHO
npunoxexHne ¢ pgosa GumiSil-D ot 40
ml/10 |; BapuaHT 3 - NIMCTHO NPUSIOXKEHNE
¢ gosa GumiSil-D ot 60 ml/10 I.

XpacTtute ca TpeTupaHu C BOAEH
pasTBOpP Ha OpraHOMWHEpasiEH MUKPOTOpP
Ha upma GumiSiL ¢ HauMmeHOBaHWe
GumiSil-D B Hopma oT 40 u 60 ml/10
NMTpa BOZa BbB BpeMeBarta pamka: 2 AHK
npean ubdTexa - | nepuog (01.07.2017),
BbB (hasaTa Ha pacTtex Ha nnogosete |
(20.07.2017) 1 B Ha4yanoTo Ha y3psiBaHe
Ha nnogoseTe - Il (29.08.2017).

Mo Bpeme Ha BereTaunMoHHWS Nepuos
ca nposegeHn (OEeHONorMYyHn Habnwae-
HWUS Ha n3cnegBaHuTe 0bekTn n 6e peruc-
TpUpaHo Ha4yasioTo Ha hasn Ha UubdTex,
y3psiBaHe U TexHudecka 3psnoct. Cnep
crnupaHe Ha BereTatMBHUA pacTex Ha
Xpactute ce wu3BbpLIBAT OUOMETPUYHU
nU3MepBaHus, Kato onpefesiaHe Ha JInCT-
HaTa NOBbPXHOCT, roAuLLEH NpUpacT Cro-
pen /vHEeNHO W 06eMHO K3MepBaHe.
YcnosuaTa 3a npubupaHe Ha pekonrtaTa
ce ycTaHOBsiIBaT Bb3 OCHOBa Ha AVHaMMU-
KaTa Ha nokasarenute 3a 06uja KOHLEH-
Tpauus Ha 3axapu, TUTPUPaHN KNCENHM,
ca yCTaHOBEHM nNpu nNpubupaHeTo Ha
pekonTara.

XvMmuyeckn meTogun. XuapomeTpuu-
HUAT MeTog 3a onpefesnisHe Ha obwarta
KOHLleHTpauua Ha 3axap B rpo3foBus COK
€ Bb3 OCHOBA Ha npsakara 3aByMCUMOCT Ha
TErnoTo Ha rposgoBaTa MbCT OT obLliara
KOHLleHTpauusa Ha 3axap B Hed. Crnopef
nokasaHusiTa Ha XxugpomeTbpa, obuiata
KOHLleHTpauua Ha 3axap e YycTaHOBeHa
npu Temneparypa go 20°C.

OnpepensHeTo Ha TUTpyemaTa Ku-
CEe/INHHOCT Cce U3BbpLUBa 4Ype3 fobaBsHe
Ha OCHOBWM (TUTpyBaHe) KbM npobu oT
rpo3foBa MbCT UKW BUHO, AOKATO HACTb-
NnM MOMEHT Ha HeyTpa/u3alms, KOATO ce
nokasesa OT npomMaAHaTa Ha LUBeTa Ha
WHOouKatopa. 3a TuTpauuAaTa e u3nosn-
3BaH pa3TBoOp OT HaTtpuesB xuapokcug. C
KOHUEeHTpauma Ha ocHoBa ot 0,1 N, Tut-
pyemara KMCEeNUHHOCT g/dm3 n3umcneHa

Scheme of experience: option 1 -
control (water); option 2 - foliar dressing
with GumiSil-D drug rate of 40 ml/10 I,
option 3 - foliar dressing with GumiSil-D
drug rate of 60 ml/10 .

The bushes were treated by an
aqueous solution of organomineral
microfertilizers from enterprise "GumiSiL"
named GumiSil-D at the rate of 40 and 60
ml/10 liters of water in the time frame: 2
days before flowering - | period
(01.07.2017), in the growth phase of
berries 1l (20.07.2017) and at the beginning
of ripening berries-IIl (29.08.2017).

During the growing season,
phenological observations were carried
out on the sites under study and the onset
of phases of flowering, maturation, and
technical maturity was recorded. After
stopping the vegetative growth of the
bushes, biometric measurements are
carried out such as the determination of the
leaf surface, the annual increment in the
linear and volumetric measurement. Terms
of harvesting are established, based on
the dynamics of indicators of mass
concentration of sugars, titrated acids, pH,
sensory properties of grapes. The number
and average weight of the bunch are
taken into account when harvesting.

Chemical methods. The hydrometric
method for determining the mass
concentration of sugar in the juice of
grapes is based on the direct dependence
of the gravity of grape must on the mass
concentration of sugar in it. According to
the hydrometer readings, brought to a
temperature of 20°C, a mass concentration
of sugar is found.

The determination of the titratable
acidity is carried out by adding alkali
(titration) to the wort or wine sample until
the moment of neutralization occurs, as
indicated by the colour change of the
indicator.

For titration use a solution of caustic sodium.
Concentration of alkali 0.1 N. the titratable
acidity g/dm® is calculated according to the
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no chopmynata T =a e+ * K *+0.0075 * » 100,
KbleTO a € KO/IMYeCcTBO askaiv B ml,
ynotpebeHo 3a TuTpyBaHe Ha 10 ml BMHO;
K - kopekuus KbM anikasiHa HOpMaJsTHOCT.

CTaTucTunyeckm pgaHHn  Hai-
MaUsika 3Haunma pasnvka (LSD) e usnon-
3BaHa 3a fa ce onpefesim CblUeCTBEHOCT-
Ta Ha pas3/iMKnTe Mexay BapuaHTuTe Ha
eKcnepumeHTa.

3a ga ce oueHu 3HauMmmMmocTTa Ha
onpefeneHnTe pasfvkn, ca W34YUCIEHU
cnegHnTe CTOMHOCTK:

- rpewka Ha cpegHata apuTMeTU4Ha:
S,=vS®n
- CTaHAapTHO OTK/IOHEHue: Sy =V 25%In

LSD noka3Ba makcumasniHaTa rpeLuka
3a pas/nimkata Ha [Be MpUMepHU cpefHu
CTOMHOCTW. AKO AeicTBMTEHaTa pas/sivka
e 3HaunTenHa, npu d = 0.5,3a d <HCP 4
€ HecbllecTBeHa.

PE3YJITATU N OBCBXXOAHE
JageH metog ce m3bupa cnpsiMo
OUOIOTMYHMTE XapaKTEPUCTUKN Ha BCEKU
COpT, crnopep cwuaaTa Ha pacTeXx Ha
Xpactute unm oT eAHOroAMLWHMA npupact
N CbOTBETHO MOBBLPXHOCTTA Ha NNCTa,
cTeneHTa Ha NPou3BOAUTESTHOCT, KOUTO B
KpaiiHa cmeTka onpefensat Bb3MOXHOCT-
Ta 3a nosiyyaBaHe Ha ronsma pekosra B
3aBMCMMOCT OT YC/0BMSATa Npe3 CbOTBET-
HaTa rogmHa 1 cb3gaBaHETO Ha Noaxoas-
LM NpeanocTaBkM 3a HOPMaJ/IEH PacTex 1
naogogaBaHe Ha rpo3feTo npes crenBa-
LM BeretTaumoHeH ce3oH (Tabnuua 1).

formula T=a«*K *+«0.0075 * »« 100, where
a is the amount of ml of alkali that has
gone to titration with 10 ml of wine; K -
correction to alkali normality.

Statistical data. The Least
Significant Difference (LSD) was used to
determine the essentiality of the
differences between the variants of the
experiment.

To assess the significance of
particular differences, the following values
were calculated:

- the generalized error of the mean:
Sc=VS’in
- mean difference error: Sy =v 2S? /n

LSD indicates the maximum error
for the difference of the two sample
means. If the actual difference is significant,
when d = 0,5, for d <HCP 5 is inessential.

RESULTS AND DISCUSSION

The  appropriateness of the
application of a given method to the
biological characteristics of each variety is
determined by the growth force of the
bushes, or by the development of a one-
year increment, and accordingly the leaf
surface, the magnitude and productivity,
which ultimately determine the possibility
of obtaining a high and conditional harvest
this year and the creation of appropriate
prerequisites for normal growth and
fruiting of the grape plant in the next
growing season (Table 1).

Ta6bnuua 1. Bb3gencTBme Ha opraHoMuHepaslieH MuUKpoTtop GumiSil-D BBbpxy
pacTexa v pasBUTMETO Ha BUHEH copT ,,llapaoHe, 2017
Table 1. Effect of organomineral microfertilizer GumiSil-D on the growth and

development of the Chardonnay grapes,

2017

Mpo6a Bpoi OnameTbp | NOBBPXHOCT Ha CpegHa | AnameTsp 0O6em Ha
Sample NeTopacTu | Ha IMcTHa nmcra Ob/DKVMHA HalHa eTopacT e 4HOroANLWEH NpupacT|
Ha xpacTt neTypa Area of leaf netopactu | Diameter of | Volume of one-year
Number of Sheet surface of the Average the shoot, increase
shoots per | diameter, bush length of mm
bush cm m’ % | shoots, cm xpacT/bush, cm? %
KonTpona (Boaa) 16,5 15,5 8,46 | 100,0 147,6 9,4 1689,2  |100,0
Control (water)
40 ml/10 | 18,1 16,0 12,48 | 147,7 168,2 10,0 2389,9 141,4
60 ml/10 | 16,2 16,3 12,67 | 149,8 191,4 10,0 2434,0 144,0
LSDos 14,6
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Ynotpebata Ha MUKpOTOp AoBege
[0 yBennyaBaHe Ha BereTatMBHarTa maca
Ha xpacTa. Habnwogasa ce yBennyaBaHe
Ha guameTbpa Ha fmcTta, 6posi Ha nuc-
TaTa, Ab/DKMHATa M AMameTbpa Ha neTto-
pactute. BpoAT Ha nmcTata B ekcnepu-
MEHTa/IHUTe BapuaHTM ce yBenuum ao
cpeaHo 34-37 6pos. Mpu KOHTPOIHUA Ba-
puaHT 6posT Ha nucTara e 27.2 6pos Ha
netopact. pu HAKOM neTopactu 6poaT
Ha nuctata gocTtura 50 unn noeeve 6pos,
KOeTO ce [Ab/DKM Ha rosemuss 6poli
OhOPMEHUN JIMCTHN MNETYPU, KOWUTO Ccnep
ToBa TpsbBalle Aa 6baaT npemaxHaTty.
[dvamMeTbpbT Ha ncTa B ekcnepu-
MEHTa/IHUTe BapuaHTu Bapupa oT 10 go
19 cm. CpegHuAT gmameTbp Ha nmucTa B
ekcrnepyMmeHTasiHiTe BapuaHtm e 16.0 u
16.3 cm, cnpsamo 15.5 cm npu KOHTponaTa.
Haii-ronamara nncTHa NoBbPXHOCT
Ha xpacT e HabnogaBaHa BbB BapuaHT, npu
KOITO e u3nonssaH MukpoTop GumiSil-D ¢
Hopma oT 60 ml/10 I, npn koeTo yBennye-
HMeTo e ¢ 4.21 m® unn ¢ 47.7%. C nucT-
HOTO MpuaoXeHne Ha MukpoTop GumiSil-
D npu Hopma oT 40 ml/10 |, nuctHata
N0, Ha XpacTa ce yBesMyaBa B CpaBHe-
HUe C KOHTpOoNa ¢ 4.02 m* nnu ¢ 49.8%.
OT16€ens3aHo e yBennyeHMeTo B Abi-
XVHaTa Ha netopacTa, OTAeNHWTE NeTo-
pactu B €eKCMepUMEHTa/IHUTE BapUaHTU
pocturat gb/knHa ot 2.0 m unu noseve.
CpefHata Ob/DKMHA Ha fnetopacTta npu
npunoxexHne Ha mukpotop GumiSil-D ¢
Hopma oT 40 ml/10 | ce e yBennunna ¢
20.6 cm noBeye OT KOHTPO/A, & NpPu Hop-
mMa ot 60 ml/10 |, cboTBeTHO Cc 43.8 cm
noseye OT KOHTposarta. Pasnukata BbB
BapuaHTMTE Ha eKcriepMMeHTa e Mmarema-
TUyecku fokasaHa ypes3 LSDO5 = 27.4 cm.
CpefHusaT guameTbp Ha fieTopacTta
B ekcrnepumeHTtasnHuTe BapuaHtn e 10.0
cnpsamo 9.4 mm npu KoOHTpoara.
Hait-ronsam egHoroguviieH npupact
Ha XpacT e NnosiyyeH BbB BapuaHT, npu
KOITO ce usnonssa Mmkpotop GumiSil-D ¢
Hopma oT 60 ml/10 |, ¢ yBenuyeHune c
744.8 cm® unu ¢ 44% noseye oT KOHTpPO-
nata. C npuioXeHNeTo Ha JIMCTHO Tope-
He Ha rposge ¢ mukpotop GumiSil-D,

The use of microfertilizer led to an
increase in the vegetative mass of the
bush. There was an increase in the
diameter of the leaf, the number of leaves,
the length and diameter of the shoots.
The number of leaves in the experimental
versions increased to an average of 34-37
pieces to escape. On the control variant,
the number of leaves was 27.2 pieces per
shoot. In some shoots, the number of
leaves reached 50 or more pcs. to
escape, this was due to a large number of
formed stepsons, which then had to be
removed.

The diameter of the sheet in the
experimental versions varied from 10 to
19 cm. The average diameter of the sheet
in the experimental variants was 16.0 and
16.3 cm, versus 15.5 cm at the control.

The largest area of the leaf surface
of the bush was observed in the version
where GumiSil-D microfertilizers were used
with the norm of 60 ml/10 |, it increased by
4,21 m? or by 47,7%. With the application
of foliar fertilizing with microfertilizer
GumiSil-D, the norm of 40 ml/10 | of leaf
area of the bush increased in comparison
with the control by 4,02 m2 or by 49,8%.

An increase in the length of the
shoot was noted, individual shoots in the
experimental variants reached a length of
2.0 m or more. The average length of shoot
with the use of microfertilizer GumiSil-D
with a norm of 40 ml/10 | increased by
20.6 cm more than control and at a rate of
60 ml/10 I, respectively, by 43,8 cm more
control. The difference in the variants of
the experiment is mathematically proven
by LSD® = 27,4 cm.

The average diameter of the shoot
in the experimental variants was the same
and was 10,0 versus 9,4 mm in the control.

The greatest volume of one-year
increment of the bush was obtained in the
version where the GumiSil-D
microfertilizer was used with the norm of
60 ml/10 |, it increased by 744,8 cm® or by
44% more control. With the application of
foliar fertilizing of grapes with micro-
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HopmaTa oT 40 ml/10 | yBenunuyasa
roguwHua npupact cbe 700.7 cm® um ¢
41.4% noBeye OT KOHTpoNaTta.

B nutepaTyparta ce cpelwiar AaHHU
3a yBe/IMYeHMeTo Ha fo6uBa nog Bb3ael-
CTBMETO Ha pas3/iMyHu perynaTopy Ha
pactexa o 30% (1-5).

HawwuTte ekcnepMMeHTW nokasaxa,
Yye npes nbpBarta rogunHa rnokaysaHeTo B
JobuBa ce cnyysa camo  nopagu
yBenmyaBaHe Ha Macara Ha rposga.

fertilizer GumiSil-D, the norm of 40 ml/10 |
increased the annual growth by 700,7 cm?®
or by 41.4% more control.

In the literature, data are given on
the increase in yield under the influence of
various growth regulators up to 30% (1-5).

Our experiments showed that in the
first year the increase in yield occurs only
due to an increase in the mass of the
bunch.

®dur. 1. F'po3gose oT copT ,,LLapaoHe* npun ekcnepumMmeHTasiHu BapuaHTtn, 2017
Fig. 1 Bunches of Chardonnay grapes according to experience options, 2017

KoHueHTpaumna Ha GumiSil-D 1- 60 ml/10 |, 2- 40 ml/10 |, 3 — KoHTpona
Concentration of GumiSil-D: 1- 60 ml/10 |, 2- 40 ml/10 |, 3 — control.

EkcnepvMmeHTanHWTE BapuaHTy Mo-
Ka3BaT, 4e KOMMYeCcTBOTO Ha rpo3zoseTe
Bapupa He3HauuTesiHO, HO TernoTo UM B
eKCNepumeHTasHUTe  BapuaHTu  Nnoj
Bb3AeiicTBMETO Ha MukpoTop GumiSil-D
Ce NPOMEHS 3HaYUTESHO.

Korato ce wu3nonssa MuUKPOTOP
GumiSil-D ¢ Hopma oT 40 ml/10 |, TernoTo
Ha rposga e 198.6 g, koeto e ¢ 38.9 g
noBeye B CpaBHeHWe ¢ koHTponata. Oule
Nno-roNsiMO  yBe/IM4eHne Ha TernoTo Ha
rposga 6elle Nony4yeHo npv ysenvyasaHe
Ha Hopmarta Ha BbBMPOCHUA MUKPOTOP.
KoraTo ce u3nonssa mukpotop GumiSil-D
€ Hopma oT 60 ml/10 |, TernoTo Ha rpo3ga

The experiment variants showed
that the quantity of bunches varies was
insignificantly, however, the bunch mass
in the experimental variants under the
influence of the microfertilizer GumiSil-D
changed significantly.

When using microfertilizer GumiSil-
D with a norm of 40 ml/10 |, the mass of
the bunch was 198,6 g, which is 38,9 g
more compared to the control. An even
greater increase in the mass of the bunch
was obtained with an increase in the rate
of consumption of the microfertilizer in
question. The mass of the bunch with the
use of GumiSil-D microfertilizer with a
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e 211.2 g, koeto e ¢ 51.5 g noBeyve B
CpaBHeHue c KoHTponarta. Pasnimkata BbB
BapuaHTMTe Ha eKcrepMMeHTa e marema-
TNYeckn pokasaHa 4ype3 LSDgs = 27.4 g
(Tabnuuya 2, durypa 1).

norm of 60 ml/10 | was 211,2 g, which is
51,5 g more than the control. The
difference in the variants of the
experiment was mathematically proven by
LSDgs = 27,4 g (Table 2, Figure 1).

Ta6bnuua 2. Bb3geiictBue Ha opraHoMuHepasnieH MukKpotop GumiSil-D Bbpxy
[o06vBa 1 KaueCTBOTO Ha BUHEH copT ,,LUapaoHe*, 2017

Table 2. Effect of organomineral microfertilizer GumiSil-D on the harvest and
quality of grapes of the Chardonnay variety, 2017

Bpoii Terno |[o6us oT| [MpogykTuBHOCT | CbabpxaHue | Tutpyema pH
rposgose Ha xpact Productivity Ha 3axap B |KMCENMHHOCT
Mpob6a Ha xpacT | rposfg | Harvest t/ ha % nnogos cok | Titratable
Sample Number of | Bunch | from Sugar content| acidity of
grapes on ajweight,| bush, of berries juice juice,
bush g kg g/dm® g/dm?
KoHTpona (Boga)
Control (water) 14,9 159,7 2,38 9,15 100,0 186,2 11,8 3,22
40 ml/10 | 13,8 198,6 2,74 10,54 115,2 192,5 10,6 3,12
60 ml/10 | 14,3 211,2 3,02 11,60 126,8 204,4 9,6 3,10
LSDos 27,4 4,8

Hali-B1cok go6us OT XpacT e nosy-
YeH BbB BapuaHT, B KONTO € M3MN0/s3BaH
MukpoTop GumiSil-D ¢ Hopma oT 60 ml/10
I, ¢ 3.02 kg/xpact, koeto e c 0.64
kg/xpacT noBeuye OTKOMKOTO KOHTponaTta.
CnpsMO xeKkTapuTte ¢ N03s, 406MBBLT Npu
TO3K BapuaHT ce e ysenuuun c 2.45 t/ha
unn ¢ 26.8% noseye B CpaBHEHWE C KOH-
Tponarta. Mpu NpPUNIOXeHNE Ha MUKPOTOP
GumiSil-D ce nonyyaBa fobus oT 2.74
kg/xpact npu Hopma oT 40 ml/10 |, ¢ 0.34
kg/Ha xpacT noBe4ye OT KOHTponaTta.
CnpsAMO xekTapuTte € N03s, 406UBBLT Npu
TO3K BapuaHT ce e yeennuun ¢ 1.39 t/ha
win ¢ 15.2% noBeye B cCpaBHEHME C
KoHTponaTa (Tabnumuya 2).

HaTpynBaHeTo Ha 3axapu B rposge-
TO € OT r0/IAIMO TEXHOJIOTMYHO 3HAYeHMe.
To3n nokasaTen, Kato Npasw/io, onpege-
N5t NepmMogbT 3a cbbupaHe Ha rpo3geTo, a
CblLO Taka NporHo3vpa AenbT Ha Npowus-
BOACTBOTO Ha ajikoxona B Obaewute
N03apo-BMHApCKM  npegnpuatus.  MuHu-
ManHata CTOMHOCT Ha 3axapuTte npwu
coptoBe 06sAM10 rpo3ge TpsibBa ga 6bAe
Haii-Mmasiko 16.0 g/100 cm®.

Mpu npunoxeHne Ha MUKPOTOP
GumiSil-D ¢ Hopma ot 60.4 ml/10 |,
KOHUEHTpauuaTa Ha 3axapu e 204.4
g/dms, Koeto e ¢ 18.2 g/dm3 noseye B

The highest yield from the bush
was obtained in the version where the
microfertilizers GumiSil-D were used with
a norm of 60 ml/10 |, it was 3,02 kg/bush,
which is 0,64 kg/bush more than in the
control. In terms of per hectare of
vineyards, the vyield in this variant
increased by 2,45 t/ha or 26,8% more
compared to the control. With the use of
microfertilizer GumiSil-D, a yield of 2,74
kg/bush was obtained at a rate of 40
ml/10 |, and 0.34 kg/bush more control. In
terms of per hectare of vineyards, the
yield increased by 1,39 t/ha or 15,2%
more than in the control (Table 2).

The accumulation of sugars in
grapes is of great technological
importance. This indicator, as a rule,
determines the timing of the collection of
grapes, and also predicts the volume
fraction of alcohol in future wine materials.
The minimum value of sugars in
accordance with white grape varieties
should be at least 16,0 g/100 cm®.

The mass concentration of sugars
with the use of GumiSil-D microfertilizer
was 60,4 ml/10 | at a rate of 204,4 g/dms,
which is 18,2 g/dm3 more than control.
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cpaBHeHue c KoHTponarta. Mpu npunoxe-
HMe Ha mukpotop GumiSil-D ¢ Hopma oT
40 ml/10 |, macoBaTa KOHLUEHTpaums Ha
3axapv B coka OT MnaojoBe ce e yBesnu-
uuna ¢ 6.3 g/dm® noseue oT KoHTpona.
Pa3snukata BbB BapmaHTUTE Ha ekcnepu-
MEHTa € MaTemaTuyecku fJokasaHa 4pes
LSDgs = 4.8 g/dm?®.

Mpu nNpUIOXKEHNEe Ha MUKPOTOP
GumiSil-D ¢ Hopma or 60 ml/10 |,
KOHUEHTpauusita Ha TUTPYEMMU KUCENUHU
e Hai-manka ¢ 9.6 g/dms, Koeto e 2.2
g/dm?® nog koHTponata. Mpu NpUNoXeHne
Ha MukpoTop GumiSil-D ¢ Hopma oT 40
ml/10 |, macoBaTa KOHUEHTpauus Ha TuT-
pyemMun KWUCEsSIMHU B NMOLOBMSA COK Hama-
NnABa B CpaBHeHWe C koHTpona c 1.2
g/dm® n Bb3nm3a Ha 10.6 g/dm?®.

VHAEKCHT Ha akTUBHA KNCEIMHHOCT
Ha pH Bvse AONBAHWUTENHO BbLPXY Ka-
4ecTBOTO Ha BMHOTO. BmHO, nony4veHo ot
npepaboTeHo rpo3ge, e No-mMasiko nogart-
JIMBO Ha OKMC/IsiIBaHE W € YCTOWYMBU Ha
MBbTHOCT.

B ekcnepumeHTanHMTE BapuaHTu
WHOEKCHT Ha aKTMBHa KUCEeNNHHOCT Ha pH
e cboTBeTHOo 3.10 1 3.12 cnpsamo 3.22 Ha
KOHTponara, npu NpuioXeHne Ha MUKPO-
Top GumiSil-D ¢ Hopmu 60 1 40 ml/10 I.

MpO34eTO OT eKcnepuMeHTasIHUTE
XpacTu e Mo-XapMOHUYHO Ha BKYC, KOETO
€ ecTecTBEeHO, Tbii kaTo ce 3abens3Ba no-
BUCOKa 3axXapHOCT U NO-HUCKa KNCEJTMHHOCT
B CPaBHEHWE C KOHTPOJTHNS BapWaHT.

N3BOAN

WM3cnepBaHusaTa Ha HOBUSA OpraHo-
MUHepasieH Mukpotop GumiSil-D TM
"GuUmISIL" nokasaxa MNONOXUTENIHO Bb3-
JelicTBve Npu TPMKPaATHO JIMCTHO Npuso-
XeHue BbpXxy rposge copt ,LapgoHe” 3a
nosyyaBaHe Ha MO-BUCOKM [J06MBKU C
M3BECTHO nogobpeHne B KavyecTBeHuTe
nokasatenu. Hopma ot 60 ml/10 | e no-
edhekTBHa. YnoTpebata Ha MuKpoTopa
JoBefe [0 yBennyaBaHe Ha BeretaTuB-
HaTa mMaca Ha xpacTa. Teri0To Ha rpos-
[OBEeTE B EKCNepUMEHTa/IHATE BapuaHTy
ce nosuwasa c 38.9-51.5 g noseye oOT
KOHTponata. Upes npunoxXeHneTo Ha MuK-

With the use of microfertilizer GumiSil-D
with a norm of 40 ml/10 |, the mass
concentration of sugars in the juice of
berries increased by 6,3 g/dm® more than
control. The difference in this variant of
the experiment is not mathematically
proven by LSDgs = 4,8 g/dm3 .

The mass concentration of titrated
acids with the wuse of microfertilizer
GumiSil-D at a rate of 60 ml/10 | was the
lowest, it was 9,6 g/dm3, which is 2,2
g/dm?® below the control. With the use of
microfertilizer GumiSil-D with a norm of 40
ml/10 I, the mass concentration of titrated
acids in the juice of berries decreased in
comparison with the control by 1,2 g/dm?®
and amounted to 10,6 g/dm?®.

The index of active acidity of pH
affects further the quality of wines. Wines
obtained from processed grapes are
potentially less susceptible to oxidation
and are resistant to turbidity.

In the experimental variants, the
active acidity index of the pH was 3,10
and 3,12 versus 3,22 on the control,
respectively, using the GumiSil-D micro-
fertilizer with the norms of 60 and 40 ml/10 I.

The grapes from the experimental
bushes were more harmonious in taste,
which is natural, because higher sugar
and lower acidity were noted in
comparison with the control variant.

CONCLUSIONS

Studies of the new organomineral
microfertilizer GumiSil-D TM "GumiSiL"
have shown a positive effect of applying
three-times foliar treatment of the
Chardonnay grapes to obtain higher yields
with some improvement in quality indicators.

A more effective rate of application of this
microfertilizer is 60 ml/10 |. The use of
microfertilizer led to an increase in the
vegetative mass of the bush. The mass of
bunches in the experimental variants
increased by 38,9-51,5 g more control.
Also using of microfertilizer GumiSil-D, the
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potop GumiSil-D, ka4ecTBOTO Ha rposge-
TO e nogo6peHo. Taka, macoBaTa KOHLEH-
Tpaums Ha 3axapu B NJ040BUS COK ce e
yBenuunna ¢ 3-9.7% noseye OT KOHTPO-
nata, foKaTo uma fieko MoHWXaBaHe Ha
TUTpyemMnTe KucenuHw. NnaHuvpa ce npo-
Ab/MKaBaHe Ha eKCnepumeHTuTe 3a onpe-
JensiHe Ha Bb3JencTBMEeTO Ha u3cnepnsa-
HUSI OpraHO-MVHEPa/IEH MUKPOTOP BbLPXY
CbLUBETUS, KOETO e MoB/vse Ha 6bae-
Lata pekonTta.

quality of grapes has been improved.
Thus, the mass concentration of sugars in
the juice of berries increased by 3-9.7%
more control, while there was a slight
decrease in titrated acids in the juice of
berries. It is planned to continue the
experiments to determine the effect of the
studied organo-mineral microfertilizer on
the differentiated inflorescence bookmark,
which will affect the future crop.
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PE3IOME

OnuTbT 6e 3a/10XeH Npe3 nepuoga
2018-2019 roguHa Ha OMMTHOTO MNoJsie Ha
KaTegparta no OBOLWAPCTBO KbM ArpapeH
yHuBepcuTteT - lnosBamB B C. BpecTHUK.
PaioHbT € ¢ 290 m Haamopcka BUCO-
yuMHa. HacaxgeHveTo e cb3gafeHo npes
2014 r. MNpu pasctosHua 3 m / 2 m ca
3acafeHn 4 VHBUTPO pasMHOXEHU copTa
romkn 6epn (JB1, JB2, JB 4 n JB10) ot
Buaa Lycium barbarum L. PacteHusaTa ca
doopMMpaHn KaTo AbpBeTa Ha nognopHa
KOHCTPYKUMS M ce oTriexgar npu ycrio-
BMS Ha KarnkoBO HarnosiBaHe.

Llenta Ha npoy4yBaHeTO 6e pga ce
noayyn uHdopmaLms KakBa € YyBCTBM-
TENHOCTTa Ha HAKOM OT W3BECTHUTE B
Bbnrapua coptoBe romaxu 6epu  KbM
fpallHecTa MaHa 1 kak 3abosisiBaHETO ce
OoTpassiBa Ha N/I0404aBaHeTO.

OT U3BBLPLUEHOTO NpPOyYBaHe 3a pas-
BUTME Ha 60MecTu, CTaHa AICHO, Yye bpa-
HecTaTa maHa (Arthrocladiella mougeotii)
e 60/1ecT, KOATO NpuyYnHABa nospean no
NMCTHaTa netypa, feTopacTute U LUBETO-
HocuTe. Belwe HabnwgaBaH CUEH Bb3-

SUMMARY

The experiment was held in the
experimental field of the Department of
Fruit Growing at the Agricultural University -
Plovdiv in Brestnik village in the period
2018-2019. The area is 290 m above the
sea level. The plantation was established
in 2014 year with four in vitro propagated
varieties goji berry (JB1, JB2, JB 4 and
JB10) of the species Lycium barbarum L.
They were planted at distances 3 m /2 m.
The plants are formed as trees on a
supporting construction and are grown
under drip irrigation.

The aim of the study was to obtain
information on the sensitivity to powdery
mildew of some of the known in Bulgaria
varieties goji berry and to understand how
the disease affects the fruiting.

From the results of this study it
became clear, that powdery mildew
(Arthrocladiella mougeotii) is a disease
that causes damage to the leaf blade,
shoots and flowers. No damage was
found to the goji berry fruits. After an
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CTaHOBUTENIEH MeXaHu3bM, u3passBall
ce BbB (popmupaHe Ha HOBM MNagu
HesapaseHu nucta u netopacnu. He ce
yCTaHoBMXa MnoBpeau Mo naofoBeTe Ha
pacTeHneTo rogxm 6epu.

Mpoy4yeHnTe coOpTOBE MokKasaxa pas-
JINYHa YyBCTBUTE/THOCT KbM OpallHecTaTa
MaHa. Hali-BMCOKa CTEeNeH Ha HanajeHwe
6e otueTeHa npu copT JB 2 (Ao 95%) u
cnep toea npn JB 1 — go 30%. Mpn JB 4
nopaxeHusTa gocTurHaxa o 13% v Hai-
cnabo (oo 4%) 6Gsxa 3acerHatu pacTe-
HusATa Ha JB 10.

OT npunoxeHute npenapatn 3a
pactutenHa 3awmrta, TOINA3 He nokasa
B/IMSIHWE CpeLly MPUYMHUTENS Ha 6patu-
HecTaTa MaHa, a echekta Ha npenapara
CKOP 6e HeTpaeH.

CpegHust pgobmB OT AbpBO 3a
nepnoga 2018-2019 rogmnHa e ot 0,12 kg
0o 1,18 kg. Hali-Bncok 6e npu copta JB1
M Hail-manbk npu JB4. B npoueca Ha
ob6cnenBaHe ca yCTaHOBEHW CUMMTOMU OT
noespefa Ha akapa Aceria kuko Ha aBa ot
coptoBseTte JB 1 1 JB4.

KntowoBn pgymun: ropku  6epw,
601ecTu, HempuaTenun, bpalwHecTa MmaHa

yBO/[,

Fromkn 6epu (Lycium barbarum L.)
e BWf, NpoyyBaH CPaBHUTE/IHO OT CKOPO.
OT 6onecTuTe Kato Hain-onacHu ca noco-
yeHn O6pallHecTa MaHa, aHTpakHo3aTa,
KOPEHOBOTO T[HWEHe, CUBUTE  JIUCTHU
neTHa n 6onectTa Ha YyepHUTe MI040BE.
Bonectute ce pasnpocTpaHsaBaT 6bp30
npu BMCOKA BNIAXHOCT, CbyeTaHa C BUCO-
ka Temnepatypa (Fuxiang and Haiming,
2009).

3a nbpBu NbT B KnTail € cbobLEHO
3a Colletotrichum acutatum, kaTto npu4u-
HATEN Ha 6onecTTa aHTpakHo3a npu
romkun 6epu (Lycium barbarum L.) (Sun et
al., 2008).

Mpe3 nepuoga 2002-2004 r. pBa
Buaa pacteHus L. Chinense ot Medicinal
Herb Garden Ha University of Seattle
(Washington, USA) passuBaT CUMMNTOMMU
npuavyaly Ha Te3n Ha bpaluHecTa MaHa.
ATEHTBT NPUYMHUTEN € OnpefesieH Kato

attack of the disease, was observed a
strong recovering mechanism of the
plants, which manifest in the formation of
new young uninfected leaves and shoots.

The studied varieties showed
different sensitivity to powdery mildew.
The highest degree of attack was reported
in the variety JB 2 (up to 95%) and then in
JB 1 - up to 30%. In JB 4 the damage
reached 13%, and least affected (up to
4%) were plants of JB 10.

From the applied plant protection
products, TOPAZ showed no influence
against the pathogen of powdery mildew,
and the SKOR had temporary effect.

The average yield from a tree for
the period 2018-2019 ranged from 0.12 kg
to 1.18 kg. It was highest in JB 1 and
lowest in JB 4. In this Study in two of the
varieties, respectively JB 1 and JB 4 were
found symptoms of damage from the mite
Aceria kuko.

Key words: goji berry, Lycium
barbarum L., powdery mildew, Aceria kuko

INTRODUCTION

Goji berry (Lycium barbarum L.) is
a species, which is recently relatively
studied. Five types of diseases have been
identified. As the most dangerous
diseases are mentioned powdery mildew,
anthracnose, root rot, gray leaf spots and
black fruit disease. Diseases are spread-
ing rapidly at high humidity conditions
combined with high temperature. (Fuxiang
and Haiming, 2009).

In China for the first time,
Colletotrichum acutatum as a cause of
anthracnose in goji berry (Lycium barbarum
L.) has been reported (Sun et al., 2008).

During the period 2002-2004, two
species of L. Chinense plants from the
Medicinal Herb Garden of the University
of Seattle (Washington, USA) developed
symptoms similar to those of powdery
mildew. The causative agent is reported
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A. Tougeotii. ToBa e NbpBO CbLOOLLEHMNE
3a nosiea Ha 6paluHecTa MaHa npu To3u
BMA B ceepo3anagHusa naundpuk (Glawe,
2004).

Mpe3 2012 r. B l'epmanuns B Baden-
Wurttemberg, Germany e oTkpuT Henpusi-
Tens gall midge (Aceria kuko), koWto e
NPUYYHUTEN Ha Pa3INYHN UHGIEKLMN NpU
rompkn 6epn (Lycium barbarum L. and L.
chinense) (Schrameyr, 2012).

Mpe3 2013 r. e NbPBOTO CHLOOLLE-
HMe 3a nosiBa Ha OpawHecTa MaHa npu
ABa copTa romxu 6epu oTrnefaHn B
Bbnarapua (Sakalieva and Dzhugalov,
2014).

VHgopmauyuss 3a  3abonisiBaHETO
npu copTtoBe romkm 6epu B Bbarapus
uma npes 2015 roguHa (Dzhugalov et al.,
2015) u npe3 2020 roguHa (Lichev et al.,
2020).

PasimuyHaTa TONEPAHTHOCT  KbM
60n1ecTuTe M3BECTHU NPU TOgXKKN 6epu e
OT CbLUECTBEHO 3HAYeHUE 3a u3bopa Ha
copToBe, MOAXOAAWM 3a OTrNeXxjaHe B
NpoMULLIEHN HacaxgeHus. He e 6e3
3Ha4YeHVe U eKoNOrMYHOTO NPOU3BOACTBO
Ha ns040Be OT rof4kn 6epu.

Llenta Ha n3cnepBaHeTo 6e fda ce
onpefenn coptoBata 4YyBCTBUTESTHOCT
KbM 6o0nectta OpawHecta MaHa npwu
ecTecTBeH WHekynoseH ¢GoH — npwu
MoJICKM YC/IOBUSI U fa Ce yCTaHOBU Kak
6onecTTa ce oTpassBa Ha N10404aBaHeTo.

MATEPVAT N METOON

W3cnepsaHeTo e npoBefeHO B
eKkcrnepumeHTtasiHata 6a3a Ha Karegpa no
0BOLLAPCTBO Ha ArpapeH yHuBepcuTeT -
Mnosgue B nepuoga 2018-2019 r. NHBUT-
PO pa3MHOXEHW pacTeHuss OT 4eTupu
copta: romku 6epm ot Buga (Lycium
barbarum L.) — JB 1, JB 2, JB 4, JB 10
65axa 3acafeHy npu pasctosHna 3 m x 2 m
npes 1H1 2014 r n odpopmeHn npes rogu-
HWUTE KaTo AbpBeTa C BMCOYMHA Ha CTb6-
noto 70-90 cm. Te nmaT 4eTMpu OCHOBHU
NAo4HM pameHa M ca Ha MOoAMNopHa KOH-
CTpyKumsa. MNpegn HavyasloTO Ha Bereta-
uusaTa, paskIoHeHuATa Mo LeHTpasiHata
OC ca MpopexaaHn, MUHaNorogulHuTe

as (Arthrocladiella mougeotii).This was
the first report of powdery mildew in this
species in the Northwest Pacific (Glawe,
2004).

In 2012 in Germany in Baden-
Wurttemberg, Germany was discovered
the enemy gall midge (Aceria kuko),
which causes various infections in goji
berry (Lycium barbarum L. and L.
chinense). (Schrameyr, 2012).

In Year 2014 is the first report
about the appearance of powdery mildew
in two varieties of goji berry grown in
Bulgaria (Sakalieva and Dzhugalov,
2014).

This disease in goji berry plants is
mentioned In Bulgaria in 2015 (Dzhugalov
et al., 2015) and in 2020 (Lichev et al.,
2020).

The tolerance to the diseases
known in goji berry is essential for what
varieties are more suitable for growing in
industrial plantings. Organic production of
goji berries is also important.

The aim of the study was to
determine the varietal susceptibility to the
disease A. mougeotii in the natural
infectious background - under field
conditions and find out how the disease
affects the fruiting.

MATERIAL AND METHODS

The study was conducted in the
experimental base of the Department of
Fruit Growing at the Agricultural University -
Plovdiv) in the period 2018-2019. In vitro
propagated plants of four varieties goji
berry: JB 1, JB 2, JB 4, JB 10 of the
species (Lycium barbarum L.) were
planted at distances 3 m x 2 m in June
2014 and formed during the years as
trees with stem height of 70-90 cm. They
have four main fruit shoulders and are on
a supporting construction.

Before the beginning of the vegetation the
branches along the central axis are
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K/MIOHKA CbKpawasaHMn Ha 5 cm, a
nnogHUTE pameHa yAabs/xasaHu ¢ 10cm.
Bcuukn  npupacty  BbpXy nfaogHute
pameHa (M3npaBeHu, pacTawm Hajony u
HaBbTpPe KbM BOJaya) ca OTCTpaHsiBaHu
OT AbHO. [Npes BereTauusATa fetopacture
ca neH3upaHu npuv AbakuHa 30 cm.
PacTeHusiTa ca oTrnexanaHu npy Kankoso
HanosiBaHe, a B Hali-ropewmTte Meceuu
IO/ 1 aBrycT ca nonveaHu ¢ 40 nutpa Ha
AbpBo npe3 ase ceamuun. TopeHe ¢ NPK
(14:10:12) e npaBeHO ABa NbTU rOAMLLIHO
¢ 300 g/gbpeO, nNbpBO cnep pesuTba
npean HavyasioToO Ha BereTauuaTa U cnep
ToBa npeau Lbgrexa.

M3BbplleHNn ca oTuMTaHMs Ha
nospeauTe no sucrara W CKeneTtHute
pa3k/IOHEHUSA Ha pacTEeHNETO romkun 6epu.
MpobuTe ca cbbpaHn OT pas/INYHU YacTu
Ha pacTeHusTa — NINCTHU NeTypu, NNCTHA
OPBXKW, LBETOBe, netopacTtv 1 nioaose.
M3BbplleH e MWKPOCKOMNCKM aHanu3 3a
AnarHocTtuka. CteneHTa Ha HanazeHve Ha
naToreHa e onpefenieHa, ype3 M3nos3BaHe
Ha obla yHuBepcasiHa MeToAMKa KaKTo
chepga:

Bban 1 — nunca Ha nospeamn 0-5%

Ban 2 - cnaba cTeneH Ha
nospegata — 6-25%

Ban 3 - cpepgHa cTeneH Ha
nospegata — 26-50%

ban 4 — Bucoka CTeneH Ha
nospepnata Hag 50%

Mpe3s BeretayuaTa onuTHUTE

pacteHuss ca TpeTMpaHu [ABYKpaTHO C
MP3 TOIIA3 cpelwy npuynHUTENA Ha
6pawHecTtata MaHa U eguH nbT ¢ NP3
CKOP + akapusuH.

OtyeteH e
nnopgose, kg/gbpeo.

[OOVBBT  CBEXM

PE3SYNTATV N OBCBbXOAHE

Ha durypa 1 ca npefacraBeHn faH-
HWUTE 3a BanexuTe, a Ha durypa 2 cTOii-
HOCTWUTE Ha Temnepatypara npes Bereta-
umaTta Ha 2018 n 2019 r. o oTHOLWeHNE
Ha BasiexHata o06e3neyeHOCT Ha fBeTe
roAVHM OT NPOy4YBaHETO € BMAHO, Yye Mo-
Beye ca BasiexuTe npe3 meceuute mai u
aeryct Ha 2018 rogmHa. N npe3 pBeTe

thinned and all branches on the fruiting
shoulders (upright, growing downwards
and inwards towards the leader) are
removed from the bottom. The brunches
from the previous year are shortened to 5
cm and the fruiting shoulders elongated
by 10 cm. During the vegetation all shoots
were shortened to a length of 30 cm. The
plants are grown under drip irrigation and
in the hottest months July and August
were watered with 40 liters per tree every
two weeks. Fertilize is given twice a year
300 g/tree NPK (14:10:12), first after
pruning and then before flowering.

There have been made reports to
the damage on the leaves and skeletal
branches of the goji berry plants. The
samples were collected from different
parts of the plants - leaf blades, leaf
stalks, flowers, shoots and fruits. For the
diagnosis a microscopic analysis was
performed. The degree of the attack of the
pathogen was determined using a common
universal methodology as follows:

Score 1 — no damage 0-5%

Score 2 — low degree of damage —
6-25%

Score 3 -
damage — 26-50%

Score 4 — high degree of damage
over 50%

During the growing season, the
experimental plants were treated twice
with TOPAZ against the causative agent
of powdery mildew and once with
SKOR + acarizine.

It is reported the yield of the fresh
fruits, kg/tree.

average degree of

RESULTS AND DISCUSSION
In Figure 1 is shown the data for
the precipitation and in Figure 2 the
values of the temperature during the
vegetation 2018-2019. Regarding to the
amount of precipitation in two years of the
study, it can be seen, that there were
more rainfall in 2018 in May and August.

121



rOAMHM Hali-MHOro ca nafjHanuTe Basie-
XMW Npes3 MeceL, IoHK1, KaTo Te ca HepaBHO-
MepHo pasnpegenenn. Mpe3 2018 r. Haii-
MHOrO ca B Kpas Ha meceua, a npes 2019
r. B Havanoto. Mecel, aBryct Cbllo ce
OKa3sa KOHTpacTeH No OTHOLUEe-HUe Ha Me-
TEeoposIorMYHUA nokasaten. U npes to3u
Meceu, npe3 nbpBaTa AeceTAHeBKa Base-
xute npe3 2019 r. 6sxa noseye cnpsamMo
2018 r., KoraTo Te ca noBeye nMpes3
nocnegHaTa feceTAHeBKa Ha Meceua.

In both years, the highest rainfall was in
June, and it was unevenly distributed. In
2018, more rain fell at the end of the
month, and in 2019 at the beginning.
August also turned out to be a contrasting
in terms of this meteorological indicator. In
2019 the precipitation in the first ten days
were more, than those in the first year of
this study, and in 2018 respectively more
in the last ten days of the month.

Precipitations during IV-IX, 2018-2019 Year,mm
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dur. 1. Banexwu IV-IX npes3 nepuoga 2018-2019 .
Fig. 1. Precipitation during IV-IX in the period 2018-2019

Average T° during 2018-2019 Year
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odur. 2. CpegHa Temnepatypa npes3 2018-2019 r. B nepuoga IV-1X
Fig. 2. Average T ° during 2018-2019 in the period IV-IX

HenocpeacteeHo npegu u cnep
B3MMaHe Ha npobuTe MeTeoponornyHuTe
YCNOBMSA C€ [MPOMEHAXa WHTEH3UBHO.
PenyBaxa ce ObXA0BHU U CTbHYEBU OHU,
KoeTo 6GnaronpuaTcTBalle nosBata W
pasBUTMETO Ha [bOHUTE Gonectu. Mpu
yCNoBMsATa Ha onuta MMalle HanageHus
OT 6pawHecTata maHa. Pesyntatute 3a
pasnpocTpaHeHneTo Ha 6onectta npes
2018 r. ca npenctaBeHn B Tabnuua 1, a
npes 2019 r. B Tabnuuya 2. Mpu B3eTUTE
npo6u 3a onpegensHe Ha CUMNTOMHUTE
nposiBu 1 naeHTudmumpaHe Ha 6onectra

Vi-3 VII-1 VII-2 VII-3 VIE-LVIN-2Vil-3
g ()19 Year
Immediately before and after

sampling, the weather conditions changed
intensively. Rainy days were followed by
sunny, which was favourable condition for
the appearance and development of
fungal diseases. In this experiment it was
observed an attack of powdery mildew.
The results for the spreading of this
disease in 2018 are presented in Table 1
and in Table 2 is the information for the
Year 2019. In the samples, which were
taken for the recognition of symptomatic
manifestations and determination of the

122

IX-1 IX-2 IX-3



OpawHecTa MaHa 06sixa HabnogaBaHu
Hanenu oT CNOPOHOLLEHMETO Ha NaToreHa
BbpXy ropHara K Jo/siHaTa CcTpaHa Ha
ctapute nmucta U Maagute sietTopacTu.
CumMmnTOMUTE Hali-MacoBO ce oTKpuBarT Mno
Ma4nNTe IeTOPaCcTM U BPBbXHUTE YacTn Ha
pacTeHussTa. Yecto nospeguTe MNPOHUK-
BaT B AbsiboynHa. o Bpeme Ha MacoB
Ub(Tex nospeaute gocrurar A0 LBETO-
HOCHUTE cTb6/1a 1 YecTo LBEeTbT U3CHXBA.

B 3an0XeHns onuT B MOJICKA YC/O-
BN 6e HabngaBaHa, pasnMyHa uyB-
CTBUTE/THOCT KbM natoreHa Ha 6paluHec-
TaTa MaHa. bonectta obxBalia He camo
njcrtarta u netopactute, HO U LIBETOHO-
cute. He ca HabnogasaHy nopaxeHus no
nnogosete. MNpe3 asete roguHn (2018 un
2019) Hai-BMCOKa CTEMEH Ha HanageHue
6e otueTeHa npu copT JB 2 (8o 95%) u
cnep toea npn JB 1 — go 30%. MNMpn JB 4
nopaxeHusTa gocturHaxa ao 13%, a Hai-
cnabo (oo 4%) 6sixa 3acerHaTu pacrte-
HusATa Ha JB 10.

B npoueca Ha o6cnengsaHe npu Asa
oT copToBeTe: JB 1 n JB4, ce ycTtaHoBMXa
CMMNTOMW Ha noBpegun OT akapa Aceria
KUKO.

OT npunoxeHuTe npenapatu 3a
pactutenHa 3awmta, TOINA3 He nokasa
BMSAHME CcpeLly npuuMHuTens Ha 6pal-
HecTtara MaHa. TpetupaHeto cbc CKOP
noBnus  pasBuMTMeTO Ha  6onectra
6pawHecTta mMaHa camo npu JB 2. lNpu
TO3n copT % HanageHwe Ha GpaluHecTa
MaHa HamansBa cnej TpeTupaHe C
npenapaTta no4ytu ABOWHO, HO edekTa e
HeTpaeH 1 cnej Bpeme nNpu nNoaxoasaLm
yCcroBus 3a pasBuTME Ha OpalHecTa
MaHa, cumMnTomMuTe ce nosiBABaT U Ycus-
BaT OTHOBO. lMpy ocTaHa/IMTe COpTOBE He
Cce yCTaHOBM HamasisiBaHe Ha pa3npocTpa-
HeHMeTo Ha 6onecTTa.

disease powdery mildew, on the upper
and lower side of the old leaves and
young shoots were seen deposits of
sporulation of the pathogen, which causes
powdery mildew. The symptoms were
found most commonly on young shoots
and plant tops. The damage often
penetrates deep in the flower. During the
mass flowering, the damage reaches the
flowering stems and often the flower dries.

In the established experiment under
field conditions, it was observed different
sensitivity to the pathogen of powdery
mildew. The disease affects not only the
leaves and shoots, but also the flower
stalks. No damage was observed to the
fruit. In both years (2018 and 2019) the
highest degree of attack was reported in
the variety JB 2 (up to 95%) and then in
JB 1 - up to 30%. In JB 4 the damage
reached 13%, and least affected (up to
4%) were plants of JB 10.

During the study on two of the
varieties goji berry, respectively JB 1 and
JB4 were found symptoms of damage
from the mite Aceria kuko.

From the applied plant protection
products, TOPAZ showed no influence
against the pathogen of powdery mildew.
The treatment with SKOR has an effect of
the reduction and development of goji
powdery mildew disease only in variety JB
2. In this variety the degree of damage
(%) of the attack of powdery mildew
decreases after treatment with SKOR
almost twice, but with a not lasting effect.
Over the time under favourable conditions
for the development of powdery mildew,
the symptoms appear intensively again. In
the other varieties it was not found
reduction in the spread of the disease.

Tabnuua 1. HanageHue Ha 6paluHecTa MaHa B % npu npoyysaHuTe copToBe npe3 2018 r.

Table 1. Arthrocladiella mougeotii, % in studied cultivars during 2018

Coprt / Variety 23.05. 26.06 11.09
JB1 15% 30% 20%
JB2 50% 70% 50%
JB4 6% 4% 3%
JB10 4% 2% 0%
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Tabnuua 2. HanageHue oT 6pallHecTa MaHa B % npu npoyysaHuTe coptose npe3 2019 .

Table 2. Arthrocladiella mougeotii, % in studied cultivars during 2019

Coprt / Variety 09.06.19 14.07 4.09
JB1 20% 21% 5%
JB2 40% 56% 20%
JB4 4% 13% 3%
JB10 1% 2% 1%

Pesyntatute ot aHanv3a Ha AaH-
HUTe 3a pobusute kg/AbpBO ca npeacTa-
BeHM B Tabnuua 3. Hain-BucCokusiT go6mus
npes3 BcsKa rogvHa v cpegHo 3a nepuoga
Ha n3cnegBaHeTo ce nonyyy ot copT JB
1. B kpas Ha 6 Beretauus, npu copToBeTe
JB1 u JB2 pob6buBute BCE Olle ce
yBenuyasar, gokaro npu JB 10 1 JB 4 Te
Hamansxa. CpegHuaT fo6uB 3a nepuoja
Ha u3cnegBaHe e ot 0,12 kg go 1,18 kg.
Hali-Bucok 6e npu copta JBl u Haii-
ManbK npu JB4.

The results of the analysis of the data
on yields kg/tree are presented in Table 3.
The highest yield in each year and on
average for the study period was obtained
from variety JB 1. At the end of 6
vegetation, the yields in the varieties JB1
and JB2 are still increased, while in JB 10
and JB 4 they decreased. The average
yield for the study period ranged from
0.12 kg to 1.18 kg. It was highest in JB1
and lowest in JB4.

Tabnuua 3. Jo6uB cBexu naogoBe Ha copTtoBeTe JB1, JB2, JB 4, JB 10 npes

2018-2019r, kg/abpBO

Table 3. Yield fresh fruits of the cultivars JB1, JB2, JB 4, JB 10 for the period

2018-2019, kg/tree

. Jo6us / Yield
Copr / Variety 2018 2019 2018-2019
JB 1 0.66 1.71 1.18
JB 2 0.62 0.71 0.66
JB 4 0.15 0.09 0.12
JB 10 0.18 0.12 0.15

The differences are significant P< 0.05%

KakTo Beue 6e crniomeHaTo 605ecT-
Ta GpallHecTa MaHa He 3acsara niogoBe-
Te. IHANPEKTHO, TA OKa3Ba B/IMSHME KaTo
noBpexpaa JsuctHata Mmaca, KoAaTo cnep
HanageHve € C HapyweHn oTocuHTe-
TUYHM DYHKLMM 1N BNOCNEACTBUE OKansa.
PacteHueto romkn 6epu nputexasa
Bb3CTAHOBUTE/IEH MEXaHW3bM, KOWTO ce
u3spassiea B 6bP30 pOpMMpaHe Ha HOBWU
mMcta M netopacTu, KOETo BoAW [go
HOpMa/iM3npaHe Ha  (POTOCMHTETMYHA
AeliHocT (durypa 3).

As already mentioned, powdery
mildew does not affect the fruit. Indirectly,
it has an effect by damaging the leaf
mass, which after an attack has reduced
photosynthetic functions and
subsequently falls off. The goji berry plant
has a recovery mechanism, which is
expressed in the rapid formation of new
uninfected leaves and shoots, which leads
to normal photosynthetic activity (Figure
3).
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dur. 3. Bb3cTaHOBsIBaHe Ha rogpxkmn 6epu cnep nHekumsa ¢ 6paliHecTa MaHa
Fig. 3. Goji berry recovery after arthrocladiella mougeotii infection

n3BOAMU
v BpauwHectarta MaHa
(Arthrocladiella  mougeotii), npuunHaABa

noBpeau No fMcTHaTa neTypa, netopactuTe
N UBETOHOCUTE.

v He 65xa ycTaHOBeHU nospeau
no NJ040BETE Ha pacTEHUETO rogku 6epu.

v' belwe HabnwgaBaH CUNEH Bb3-
CTaHOBUTENIEH MeXaHu3bM, u3passBall
ce BbB (popMupaHe Ha HOBW He3apaseHu
nmicTa u netopacnu.

v TpoyyeHnTe COpPTOBE MOKa3laxa
pasfiMyHa 4YyBCTBUTE/THOCT KbM GonecTTa
bpalHecTa MaHa. Hali-Bucoka cTeneH Ha
HanageHve 6e otyeTeHa npu copt JB 2

CONCLUSIONS

v' Powdery mildew (Arthrocladiella
mougeotii), causes damage to leaves,
shoots and flowers.

v' There was no damage to the
fruits of the goji berry plant.

v It was observed a strong
recovering mechanism, which was
expressed in the formation of new
uninfected leaves and shoots.

v The studied varieties have
different susceptibility to powdery mildew.
The highest degree of attack was reported
in the variety JB 2 (up to 95%) and then in
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(o 95%) n cnep ToBa npu JB 1 — pgo
30%. Mpwn JB 4 nopaxeHusaTa gocTurHaxa
[o 13%, a Hait-cnabo (oo 4%) 6sxa
3acerHatu pacteHusTta Ha JB 10.

v' OT npunoxXeHnTe npenapaTu 3a
pactutenHa s3awmTta TOMNA3 HaMa edoekT
cpewly npuuMHUTENs Ha 6pawHecTaTa
MaHa, a CKOP nma edpekT npu copta JB
2, HO e HeTpaeH.

v/ CpefHusiT gobuB 3a nepuoga
2018-2019 roguHa ot abpBO 6e ot 0,12
kg no 1,18 kg — Hali-Bucok npu copta JB1
N Hal-Maabk npu JB 4.

v B Kpas Ha 6 Beretauus,
pobusuTe npu coptosete JB 1 1 JB 2 Bce
owle ce yBesinyasart, gokarto npu JB 4 n
JB 10 HamansBsar.

v' B npoueca Ha ob6cnegBaHe ca
YCTAHOBEHU CMMMTOMM Ha noBpega oOT
akapa (Aceria Kuko) BbpXy [ABa OT
coptoBeTe JB 1 1 JB 4.

BNAITOOAPHOCTU

Ta3n pabota e nogkpeneHa oT
LieHTbp 3a Hay4yHu n3cnegsaHus, TpaHc-
doep Ha TEeXHOMOrMM W 3almTa Ha WHTe-
nekTyanHata cobCcTBEHOCT KbM ArpapeH
yHuBepcuTeT - [N10BaAMB, no npoekt 11-19.

JB 1 - up to 30%. In JB 4 the damage
reached 13%, and least affected (up to
4%) were plants of JB 10.

v" From the applied plant
protection products, TOPAZ had no effect
against the agent caused powdery
mildew, and SCOR has an effect in the
variety JB 2, but it was temporary.

v' The average vyield for the period
2018-2019 from wood is from 0.12 kg to
1.18 kg. It was highest in JB1 and lowest
in JB 4.

v' At the end of 6 vegetation, the
yields in the varieties JB1 and JB2 are still
increased, while in JB 10 and JB 4 they
decreased.

v

v' During the study on two of the
varieties JB 1 and JB 4 were found
symptoms of damage from mite (Aceria
kuko)
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Review paper

PE3IOME
OCHOBHUTE BpeguTenn no A6bnkara —
CTPYyNsiCBaHETO U AGLSKOBMAT M/1040B
yepBeil eXerogHo cb3gasar npobsemun B
OBOLUHWTE TpPagvHM U HamasisaBaT Ko/u-
4yecTBOTO M KayecTBOTO Ha Mjogosata
npoaykums. Cnep oTkpuBaHe Ha cTpynsc-
BaHeTOo npe3 1819 r, MHOro wuscne-
JoBartenu s nNpoyysart, BKAKUYUTENHO U Y
Hac. YctaHoBABaT BMOMOTMYHNTE U EKOO-
r’MYHMTE i OCOBGEHOCTU, copToBaTa 4yB-
CTBUTENIHOCT, npegfarar Ccuctemu 3a
6opba, wu3cnegear YycToMuMBOCTTa Ha
natoreHa KbM M3Mos3BaHUTe OYHrMUMan.
B cBeTa ca oTkputn 8 pacu Ha Venturia
inaequalis. ¥ Hac lMeHeB e ycTaHOBUN C
rnomowjTa Ha CcopToBe-aAnglepeHunaTopu
HasMyme Ha pacu 1, 2 n 5.
B npakTukata A6BbAKOBUAT NI0LOB

SUMMARY
The main pests of the apple — scab
and codling moth annually cause

problems in orchards and reduce the
quantity and quality of fruit production.

After detecting scab in 1819, many
researchers studied it, including in our
country. Determine biological and ecological
characteristics, variety sensitivity, offer
systems of control, examine the resistance
of the pathogen to the fungicides used. In
the world have been found 8 Venturia
inaequalis races. In our country Penev
has established with the help of varieties-
differentiators the presence of 1, 2 and 5
races.

In practice, the codling moth is
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yepBeii ce NoaAbpPXa B HMUCKA YACIEHOCT
ype3 MW3MosiI3BaHe Ha LWMPOK Habop oT
WHCeKTUUMAN, NpeamMHo opraHogocdop-
HU W CUHTETMYHM nupeTpouan. Hepocta-
TbUMTE Ha TO3M METOA Ca YHULLOXaBaHe
Ha nosie3Hata eHTomochayHa M onpaLum-
TENnTe, KaKTo U Bb3MOXHOCTTA OT 6bp30-
TO M3rpaxaaHe Ha ycTohumBocT. Mopagu
ToBa 60pbata C KOHBEHUMOHaNHW cpef-
cTBa He BMHarn e edhekTuBHaA U ce npe-
nopbyBa NPeMUHaBaHETO KbM UHTErpupa-
Ha pacTuTenHa 3almTa.

KntouoBu OYMMU: A6bIKA,
cTpynsiceaHe, Si6b/IKOB N/1040B 4YepBEil,
6opba

YBO[,

Ynotpebata Ha LWWUPOK Kpbr OT
necTuuman (MHCEKTULUMAN 1 yHrumam) B
npakTukara 3a onasBaHeTo Ha sA0bA-
KOBUTE N/I0A0BE OT OCHOBHUTE BPEAUTENMN —
CTpynsickaHe W A6DBLJKOB M/IOAOB YepBEN
4YecTo NMbTWM OKasBaT HEraTMBHO Bb3Aeil-
CTBME BbpXYy NOME3HMTE BUAOBE, onpaLuu-
TeNMTe 1 ca PUCKOBM 3a 34paBeTo Ha Xo-
pata. B Ta3u Bpb3ka Le/siTa Ha HacToswa-
Ta paspabotka e pga ce npeuusmpa
U3BEXOAHETO Ha pacTUTesIHO-3alUTHUTE
MEpPONpUATUSA cpeLly Tesn BpeauTenu,
n3bopa M HauyMHa Ha MpUIoXKeHVWe Ha
npenapatute, 3a Aa ce u3berHe nosisara
Ha yCTONYMBOCT.

CrpynsceaHe no sa6bskata - Venturia
inaequalis Cooke G. Winter e rbbHa
60n1ect C Hai-roniMo  MKOHOMWYECKO
3HayYeHMe 3a BCUYKM NPOU3BOAMTENN Ha
SA0BKA B pasIMyHUTE palioHM Ha CBeTa.
Ta e onncaHa 3a nbpBu NMbT B LBeuua ot
Fries npes 1819 r., koWTo s onpegens
kato Spilocaea pomi Fr. B HawaTa cTpaHa
6onectTa e cbobLleHa 3a MbpPBU NbT OT
MasikoB npe3 1903 r. nog nmeto “cTpy-
nscBaHe Ha sA6bfkata” ¢ NPUYUHUTEN
Fusicladium dendriticum (Waarl.). B CALL,
3a NMbpBY MbT € PerucTpupaHo cTpynsc-
BaHe B waTtute Hio Mopk n MNexcunsaHus
npes 1834 r., B AHrnga npe3 1845 r., B
ABcTpasnivsa npe3 1862, B KOxHa Adpurka —
npes 1888 r, a B VHaua npe3 1930 .
(Sutton et al., 2014; Penev, 1997).

maintained in low numbers by using a
wide range of insecticides, mainly
organophosphorus and synthetic
pyrethroids. The disadvantages of this
method are the destruction of beneficial
entomofauna and pollinators, as well as
the ability to quickly build resilience. Thus
the control with conventional means is not
always effective and does recommend

switching  towards integrated pest
management.

Key word: apple, Venturia
inaequalis, Cydia pomonella, control

INTRODUCTION

The use of a wide range of

pesticides (insecticides and fungicides) in
the practice of protecting apples from the
main pests - scab and codling moth often
have a negative impact on beneficial
species, pollinators and are risky for
human health.

In this regard, the purpose of the present
study is to specify the derivation of plant
protection measures against these pests,
the choice and method of application of
preparations to avoid the emergence of
resistance.

Scab - Venturia inaequalis Cooke
G. Winter is fungal disease of the greatest
economic importance to all apple growers
in different parts of the world. It was first
described in Sweden by Fries in 1819,
who defined it as Spilocaea pomi Fr.

In our country, the disease was first
reported by Malkov in 1903 under the
name "apple scab" with the causative
agent Fusicladium dendriticum (Waarl.).
In the United States scab was first
registered in New York and Pennsylvania
states in 1834, in England in 1845, in
Australia in 1862, in South Africa in 1888,
and in India in 1930 (Sutton et al., 2014;
Penev, 1997).
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Cnopepg, Bubov (1923), ,cTpynensu-
Te neTHa No fuctara Ha SA6b/KOBOTO U
KpyLIEBOTO [AbpBeTa Ce MnpuynMHABa OT
Fusicladium dendriticum n F. pitium." Y
Hac Hali-6naronpustHa Temneparypa 3a
3apassiBaHe OT rb6arta e Mexam 16-20 °C,
npu KoATO WHekymaTa npotnya 3a 4
yaca, a MHKYGaUMOHHUAT Nepuog e Haii-
KpaTbk oT 7 0o 9 aHum (Boykov et al,1951).
3a onTMManiHUTE YCI0BUSA U CKOPOCTTa Ha
nHgekuusaTa Sutton et al., (2014) otbenss-
BaT, Ye VHQekumsaTa npotuya 3a 18-23
yaca npv 6 °C n 3a 6-9 yaca npu 16-24 °C
KaTo psgKo TS MOXe Ja npoTtede, KoraTo
Temneparyparta e Hajg 26 °C. BaxHo e
CbLLO OTHOCUTENHaTa aTtMocepHa Bnax-
HOCT aa 6bae Hag 70%.

Hristov and Krastev (1964) ot6e-
N513BaT, Ye MbpBUTE 3apassiBaHusA OT Ib-
6arta V. inaequalis cTaBaT paHO Hanporer,
Korato nokapeaT MnbhnkuTe. Tasu 6Gonect
uma fBe SCHO pasnmuumn  dasm  Ha
pasBuTMe - MapasvTHa W canpouTHa.
MapasnTHata (pasa ce passuBa npes
uenua BereTaumoHeH nepvog M Hanaga
BCWYKM 3e/1eHN YacTu Ha abbrikaTta, Joka-
TO canpoguTHata hasa ce passuBa OT
oKarnBaHeTo Ha sucTarta [0 nosisata Ha
HOBW /iMCTa Hanposner. To3u UMKbA Ha
pa3suTMe TpsibBa gobpe ga ce Mo3HaBa,
3a ga moxe 6opbata ga 6bae ycnellHa.
Te3sn gBama aBTOpM CMOMEHaBaT, Ye Mpu
NPUYVHUTENA Ha CTPYMsSICBAHETO ca ycTa-
HOBEHW (PU3MONOTMYHM pacK, 3aToBa nva
MHOFO C/ly4yau, Korato yCTON4MBKM B €OHU
panoHn copToBe sI0bKN ce HanagaT cui-
HO B Apyru paiioHn. OCBEH ToBa Mpu HAKOU
copToBe N/I0A0BETE Ca YCTOWYMBM, AOKATO
nmctata ce Hanagar CUAHO M 06parHo
npv 4pyr1 copTose.

3a pa ce onasu pekonrtara, B 60p-
6ata cpewy cTpynsiceaHeTo Hristov and
Krastev (1964), Childers (1975) npenopbu-
BaT fAa ce M3BbpLUBAT NpeanasHu npbeka-
HWS, 3a Ja He ce [oMycHe 3apassiBaHe C
ackocnopu. lNpbckaHuaTa ce M3BbpLuBaTt
no cheHohasn n 3anoysar Cc ABe npefq-
UbATEXHN OT OTBAPSAHETO HA CMeceHuTe
MbMNKM 40 NokasBaHe 60ATa Ha UBeTa, T. e.
npe3 7-8 aHn. Cneapalinte UbQTEXHU U

According to Bubov (1923), "the scab
spots on the leaves of apple and pear
trees are caused by Fusicladium
dendriticum and F. pitium.", In our country
the most favorable temperature for
infection by the fungus is between 16-20
°C, at which the infection lasts for 4 hours,
and the incubation period is the shortest
from 7 to 9 days (Boykov et al., 1951). For
optimal conditions and the rate of
infection, Sutton et al., (2014) noted that
the infection lasts for 18-23 hours at 6 °C
and for 6-9 hours at 16-24 °C, and rarely it
can occur when the temperature is above
26 °C. It is also important that the relative
atmospheric humidity is above 70%.

Hristov and Krastev (1964) note
that the first infections with the fungus V.
inaequalis occur in early spring when the
buds sprout. This disease has two distinct
phases of development - parasitic and
saprophytic. The parasitic phase develops
throughout the growing season and
attacks all the green parts of the apple,
while the saprophytic phase develops
from leaf fall to the appearance of new
leaves in spring. This cycle of develop-
ment must be well known in order for the
struggle to be successful. These two
authors mention that physiological races
have been identified in the cause of scab,
so there are many cases when apple
varieties that are resistant in some areas
are strongly attacked in other areas. In
addition, in some varieties the fruits are
resistant, while the leaves are strongly
attacked and vice versa in other varieties.

In order to protect the crop in the
fight against scab, Hristov and Krastev
(1964), Childers (1975) recommended that
precautionary spraying be carried out to
prevent contamination with ascospores.
Spraying is carried out in phenophases
and begins with two pre-flowering from
the opening of the mixed buds to show
the color of the flower, ie every 7-8 days.

The next flowering and post-flowering
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crnefubMTexHn NpbCKaHWsa ca C WHTep-
BaUl OTHa4as10 0Kos10 10 AHK, a No-KbCHO
n npe3 20 gHW 1 Te NpoAb/HKaBar, [oKaTo
“uma yCc/ioBus 3a passBuTMe Ha 6onectTa.
Mo ToBa Bpeme ca u3nonssaiv 6oppaone-
30B pasTBop, konompgHa cdapa - 1:400,
cepoBapoB pasteBop - 1,6-2.0% wu pas-
peseH 1:50 go 1:100 3a ubgTexHn 1 cnega-
UbTEXHN npbCKaHusA. [pu  AbXA0BHO
Bpeme 0cobeHO noaxoasuy, e 6un megHus
OKCUX/10pWA NpodasaH BbB hopma Ha npax.

A6bKoBMAT Nnoaos vepseli (Cydia
pomonella L.) e lWWMpoKO pasnpocTpaHeH n
Hali-BpeoHOCEH BWJ, B CTpPaHUTe Mpowu3-
BOAMTENN Ha AGBLKN. B HAKOM roguHn Tol
Ce HaMHOXaBa MacoBO U Ce sABsABa JIMMU-
Tupaly hakTop 3a nosiyyaBaHe Ha Kayec-
TBEHA NPOAYKUUA. MbCeHUUMTE MOBPEX-
Jart nnogoseTe Ha A6b/Ka, Kpywa, Ao
N opex. XpaHAT ce CbC cemeHara U rnpe-
[OV3BVKBaT OKansaHe Ha nnogosete. Crio-
pep Sutton et al., (2014) 96bNKOBMAT N10-
0B yepBeil nponsxoxaa oT Mana Asus, a
B CeBepHa AmMepuKa € YCTaHOBEH Haii-
Hanpes B watute KanudpopHus u
BawwnHrToH npe3 1880 r. MHTpoayuupaH e
B Ha4yasi0To Ha 19 Bek OT eBponelickuTe
KOMOHUCTN N 6BP30 Ce e pasnpocTpaHus
13 yanara teputopus Ha CALL,.

B 3aBMCMMOCT OT KIumatuyHuTe
ycnosuss  Cydia pomonella passuBa
pas3nimyeH 6poii nokoneHwns. B EBpona u
CeBepHa AmepuKa, AOLJKOBUAT M/1040B
yepBeil pasBuBa 2-3 MOKOMEHWS, a Npu
6naronpuATHua  ycrosua  4-5 (Stanca-
Moise, 2015). B LUBeiiuapua A6bAKOBUSAT
nno040B YepBeli pas3BuBa e€f4HO MbJHO U
4yacTU4YHO BTOPO nokosieHne (Barnes et
al., 1992), B palioHa Ha Cunbuy, PymbHuA -
2 nokoneHuns (Stanca-Moise, 2015), B
OperoH, CAL — 2 (Barnes et al., 1992), B
Cobpbua 2 — 3 (Miletic et al., 2011), B
M3paen — 3 (Reuveny and Cohen, 2004),
B ApxeHTmHa — 3 (Fernandez et al,
2010).

A6bLAKOBUAT NI040B  YepBel 3a
ycnoBusATa Ha Hawara cTpaHa pa3suBa
[Be TOKO/IeHUs ToAMLIHO 1 3MMYBa Karto
rbCeHUUa B NIbTEH Nawkyn nog crapara
HanykaHa kopa, no gebenvte KJ0HW U Nno-

sprays have an interval of about 10 days
at first, and later in 20 days and they
continue as long as there are conditions
for the development of the disease. At
that time they used Bordeaux mixture,
colloidal sulfur - 1: 400, liquid lime sulphur -
1.6-2.0% and diluted 1:50 to 1: 100 for
flowering and post-flowering sprays. In
rainy weather, copper oxychloride sold in
powder form was particularly suitable.

The codling moth (Cydia pomonella
L.) is a widespread and most harmful
species in apple-growing countries. In some
years, it multiplies en masse and is a
limiting factor for obtaining quality products.
The caterpillars damage the fruits of
apple, pear, quince and walnut.

They feed on seeds and cause fruit to fall
off. According to Sutton et al., (2014), the
codling moth originated in Asia Minor and
was first found in North America in
California and Washington states in 1880.

It was introduced in the early 19th century
by European colonists and spread rapidly
throughout the United States.

Depending on climatic conditions,
Cydia pomonella develops a different
number of generations. In Europe and
North America, the codling moth develops
2-3 generations, and under favorable
conditions 4-5 (Stanca-Moise, 2015). In
Switzerland, the codling moth develops
one complete and partial second generation
(Barnes et al.,, 1992), in the region of
Sibiu, Romania - 2 generations (Stanca-
Moise, 2015), in Oregon, USA - 2 (Barnes
et al., 1992), in Serbia 2 - 3 (Miletic et al.,
2011), in Israel - 3 (Reuveny and Cohen,
2004), in Argentina - 3 (Fernandez et al.,
2010).

The codling moth for the conditions
of our country develops two generations a
year and winters as a caterpillar in a
dense cocoon under the old cracked bark,
on the thick branches and less often in the

130



psaako B nodysata. lNenepygute oT NMbpsBO
MoKoJIeHMe JIETAT OT Ha4yasloTo Ha anpwsi
[0 Kpas Ha HW - HayanoTo Ha tofu.
Pa3BMTUETO Ha TO3W HenpuATen npotuya
B HOxHa Bbbarapus ¢ egHa cegmuua no-
paHo B cpaBHeHue cbc CeBepHa Bbarapus.
Menepygute ca akTMBHW BEYEPHO BPEME,
cHacAT gliuata cu npuBeYep, HAKOMKO
yaca cnepf 3anes C/AbHUE npu Temnepa-
Typa Hag 15-16 °C, rnaBHO No ropHara
CTpaHa Ha /fmcTata noefmMHuYHo. B palioHa
Ha lnoBAMB sUECHaCcCsAHETO 3ano4yBa B
cpefara Ha Mail WM HSAKOMKO AHW Mo-
KbCHO. EAHa nenepyga cHaca cpegHo 50-60
aiya. ANYHUAT cTagmii npoabxasa 8-12
AHn, a napsHua 30-35 gHuW. EgHa roce-
HMLUa noBpexga HAKO/KO Mnjoga kato ce
XpaHu MaBHO CbC ceMeHarta. o-ronsma
yacT OT TIbCEHUUWUTE KakaBugupar, a
Apyra no-maJsika 4acTt u3nagart B guanaysa
1 KakaBMamMpar Ha cnefsawjarta roguHa.
Menepygute OT BTOPO MNOKOSIEHUE
NeTAT 0OMKHOBEHO B Kpas Ha HHW-Hava-
NI0TO Ha 1M A0 cpefjarta Ha cenTemBpu.
Te cHacAaT aiuara cv npegrMHo no nso-
poseTe. EfHa nenepyga cHacs cpegHo
30-40 saiua. NbceHnymTe ce um3nwnesar
npes BTOpata MOMOBMHA Ha OM KaTo
efHa rbCeHMUA noBpexpa fAsa nioga.
MoBpepeHnTE N/I04OBE OKanBaT npeau
Unn no Bpeme Ha 6eputbata, a 3aryoute
OT IbCEHMUMTE Ha ToBa MOKOJIEHME ca
Hali-ronemu. Hanb/HO pasBuTarta rbCeHu-
La octaBa B MecTaTa Ha 3MMyBaHe.
YcnewHoTo n3BexaaHe Ha 6opbata
c AOBNKOBUAT nnonos yepsei
(C.pomonella) e oT CbWECTBEHO 3HAYEHUE
3a MoslyyaBaHe Ha KayecTBeHa MpoAyKuus.
HeroBata 4ncneHOCT TPYAHO Ce KOHTPO-
nmpa ot eHToModparnte obuTaBaly A6b-
KOBUTE rpagvHu, KOETO Haslara Aa ce U3Bbp-
LUBaT PacTUTENHO-3ALLMTHI MEPONPUSTHS.
CobuwectByBa pn[06bp Habop oOT
WHCEKTULMAN 3a n3BexaaHe Ha 6opbarta ¢
SA6b/IKOBMSA N1040B YepBeil, HO MacoBOTO
UM U3NOM3BaHe B MpakTukaTa npes roguHu-
Te e [OBE/IO [0 pa3BUTUE Ha YCTOWYMBOCT.

soil. First-generation butterflies fly from
early April to late June - early July.

The development of this enemy took
place in Southern Bulgaria a week earlier
than in Northern Bulgaria. Butterflies are
active in the evening, laying their eggs in
the evening, a few hours after sunset at a
temperature above 15-16 °C, mainly on
the upper side of the leaves individually.
In the Plovdiv region, egg-laying begins in
mid-May or a few days later. One butterfly
lays an average of 50-60 eggs.

The egg stage lasts 8-12 days and the
larval stage 30-35 days. One caterpillar
damages several fruits by feeding mainly
on seeds. Most of the caterpillars pupate,
and another smaller part fall into diapause
and pupate the following year.

Second-generation butterflies usually
fly in late June-early July to mid-September.
They lay their eggs mainly on the fruit.

One butterfly lays an average of 30-40
eggs. The caterpillars hatch in the second
half of July as one caterpillar damages
two fruits. Damaged fruits fall off before or
during harvest, and losses from caterpillars
of this generation are greatest. The fully
developed caterpillar remains in the
wintering grounds.

Successful control of the codling
moth (C.pomonella) is essential for
obtaining quality products. Its number is
difficult to control by entomophagous
inhabitants of apple orchards, which
requires plant protection measures.

There is a good set of insecticides
to control the codling moth, but their
widespread use in practice over the years
has led to the development of resistance.
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PE3SYNTATV N OBCBbXOAHE

B a6bnkoBuTe rpagnHu Ha Espona
cnopep, Soufflet-Freslon et al., (2008) MHo-
ro OT OTINexAaHnTe COpPTOBE 3a TbPro.-
CKM Uenn ca 4yBCTBUTENHW Ha CTpynsc-
BaHe 1 3a onasBaHeTo Ha pekonrara ce
n3sbpwsar 12-15 TpetnpaHnsa npes ceso-
Ha. MpobnembT ¢ Ta3nm 60NECT ce YCNox-
HABa, Korato mMponetTa € [AbXA0oBHAa W
OTHOCUTENIHaTa aTmocepHa BNaXHOCT e
BMCOKa, KOETO BaXKN 0CO6GEHO 3a CeBepHU
cTpaHn kato benrua, XonaHgusa, lNepma-
HUS, a 3a Halwara cTpaHa, KoraTo nposeT-
Ta e AbXO0BHA.

Pacnte Ha cTpynsacBaHeTo ca u3y-
YyaBaHW N YCTAHOBEHU OT CeNekLoHepuTe
W TeHeTuuuTe Ha KoornepaTvBHaTa Mnpor-
pama cb3ganu cepusata Koon (Co-op) ot 1
[0 44 c ycTonuMBM Ha CTpynsiCBaHe Cop-
TOBe, OT KOUTO MbpBUAT e Npuma peruc-
TpypaH npe3 1970 r. ToBa ca yHUBepCU-
Tetute Purdue, Rutgers u lllinois — cenek-
uMoHHa nporpama PRI, CcbOTBETHO OT
wara WHguana, Hio Dxbpcn n inuHouc
(Ballard, 1998; Moore and Janick, 1983;
Dzhuvinov et al., 2016).

MHorokpaTHaTta ynoTpeba Ha eauH
W CbLL (PyHrMLMA Npe3 ce30Ha Uav roguHn
Hapen, cb3gasBa CepuosHua npobnem ¢
Bb3HUKBAHE Ha YCTOWYMBOCT KbM AafeH
nectuunpg. Taka Hanpumep npe3 1975 T. B
wara MuuuraH nopazm LLIMPOKOTO M3MNOS-
3BaHe Ha bBeHomwun cpeuty ctpynscsaHe-
TO, TOl cTaBa HeehekTUBEH 3a thepmepu-
Te Tam. Ta3n yCTONYMBOCT Ce nosiBsBana
no-6bpP30, Korato e M3nos3sBaH B KOMOU-
Hauus ¢ KantaH. YcTaHOBEHO e olle, 4ye
yCTOYMBNTE KbM E€HOMW/ NaToreHn cra-
BaT YCTOMYMBM M KbM ApPYrM (PyHruumau
OT rpynata Ha 6eH3umugasona Karo
ToncuH M (MmeTun TuodpaHat) u MepTekT
(Tnabenpgason). Mpwu ycnosue, ye ce npe-
yCTaHOBM M3MON3BaHETO Ha GeH3nMnia-
30/14, TaM KbAETO € ycTaHOBeHa YCTOl-
Y/MBOCT, T Ce MosiBABa OTHOBO, Makap u
Ja He u3nonseaH TpWU TOOUHW noapen
(Dimova et al., 2015).

Mpe3 2005r. BbB PpaHUna e ycTa-
HOBEHO, Ye YCTOMUYMBOCTTA KbM OYHIMUM-
AuTe cpelly CTpynsceBaHeTo cTaBa Bce Mo

RESULTS AND DISCUSSION

In  Europe’s apple orchards,
according to Soufflet-Freslon et al,
(2008), many commercially grown varieties
are susceptible to scab and 12-15
treatments are carried out during the
season to protect the crop. The problem
with this disease is complicated when the
spring is rainy and the relative humidity is
high, which is especially true for northern
countries such as Belgium, the
Netherlands, Germany, and for our
country when the spring is rainy.

Scab races have been studied and
established by breeders and geneticists of
the cooperative program who created the
Coop (Co-or) series from 1 to 44 with
scab-resistant varieties, the first of which
was Prima registered in 1970. These are
Purdue, Rutgers and lllinois Universities. -
PRI selection program, respectively from
Indiana, New Jersey and lllinois (Ballard,
1998; Moore and Janick, 1983; Dzhuvinov
et al., 2016).

Repeated use of the same
fungicide during the season or years
creates a serious problem with the
emergence of resistance to a pesticide.
For example, in 1975 in the state of
Michigan due to the widespread use of
Benomilla against scab, it became
ineffective  for farmers there. This
resistance appeared more quickly when
used in combination with Kaptan.

It has also been found that benomyl-
resistant pathogens also become resistant
to other benzimidazole fungicides such as
Topsin M (methyl thiophanate) and
Mertect (thiabendazole). Provided that the
use of benzimidazoles is discontinued
where resistance is established, it
reappears even if not used for three years
in a row (Dimova et al., 2015).

In 2005 in France, resistance to
scab fungicides has been found to be a
growing problem for apple growers. It is
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HapacTsal, npobnemMm 3a NpPou3BOAUTENM-
Te Ha A6bKK. TOI ce ocHOBaBa Ha 13nosi-
3BaHETO Ha CTPOGWYPUHW, aHWIMHOMNWU-
pamMuaMHN N MHXMOUTOPU Ha BMOCKMHTE3a
Ha CcTeponuTe. YCTaHOBEHO e, 4ye cnep
MacoBO BbBeXJaHe B MnpakTukata Ha fa-
AEH oyHIMumng c e4HO aKTMBHO BELLECTBO,
B C/llyyasi CTpobunypvHa, cnep ABe rogu-
HM ynoTpeba ce ycTaHOBSIBa yCTONYMBOCT
Ha naTtoreHa KbM To3u (oyHrMumMa. Cowmart
npobnem e HabnwgasaH 1 Npu ynotpebda-
Ta My cpewy OpawHectata MaHa no
sA6b/KaTa B pa3nnyHu painoHun Ha EBpona
(Lesemann et al., 2006).

Cnopeg Shay and Williams (1956), paca 1
ce cpewa B CAUlL u B MHOro Apyru
CTpaHu, a paca 2 B warta HOxHa [akoTta.
Paca 3 e oTkputa B npoBuHUMA HoBa
Ckotna, KaHaga, pokato paca 4 e
ycTaHOBeHa B YyHuBepcuTeTa [lapgio B
pycKkoTo cemeHaye R12740-7 n3non3saHo
B ceniekymoHHata nporpama PRI-Co-op.
Cnep uscnepgpaHuaTa Ha Williams and
Brown (1968) e peructpupaHa 5 paca,
KOATO 3apassBa COpTOBE MOJyYeHU C
yyactneto Ha Malus micromalus n M.
atrosanguinea, KOUTO ca HOCUTE/IN Ha TeH
3a ycToiumMBoCT Vm unu no-HoBata kna-
cncbukauma red Rvis (Tabnuua 1). Paca 6
€ ycTaHOBeHa B (epmaHus, HO e onucaHa
3a nbpBu nbuT oT Parisi et al., (1993). Paca
7 e oTkpu-Ta B AHIIMA M e onucaHa oT
Roberts and Crute (1994) (Tabnuua 2).
To3n n3onar e ycTaHOBEH NMpy €CTECTBEHO
UH(pekTupaHo AbpBo Ha M. floribunda,
KOeTO MnokasBa CbLuTe CUMM-TOMU U NpU
M. floribunda 821, KouTO ca HocuTenn Ha
reHa 3a ycTohumBocT Rvi6, HO He
3apassiBa ApyrM COpPTOBE HOCUTENUN Ha
CbLUMA TEH 3a yCToONYMBOCT. OTKpUTUE-TO
Ha paca 8 e 6una B pesyntar OT LUMPOKO
npoyysaHe Ha nonynauyuAta Ha V.
inaequalis B HoBa 3enaHausa (Bus et al.,
2005) (Tabnuua 3).

based on the use of strobilurins,
anilinopyramidines and inhibitors of sterol
biosynthesis. It has been found that after
mass introduction into practice of a
fungicide with one active substance, in
this case strobilurin, after two years of
use, resistance of the pathogen to this
fungicide is established.

The same problem has been observed
with its use against apple powdery mildew
in different parts of Europe (Lesemann et
al., 2006).

According to Shay and Williams
(1956), race 1 is found in the United
States and many other countries, and
race 2 in South Dakota. Race 3 was found
in the province of Nova Scotia, Canada,
while race 4 was found at Pardew
University in the Russian seed R12740-7
used in the PRI-Co-op selection program.
Following studies by Williams and Brown
(1968), 5 breeds were registered that
infected varieties derived from Malus
micromalus and M. atrosanguinea that
carried the Vm resistance gene or the
new Rvi5 gene classification (Table 1).

Race 6 was found in Germany, but was
first described by Parisi et al.,, (1993).
Race 7 was discovered in England and
described by Roberts and Crute (1994)
(Table 2). This isolate was found in
naturally infected M. floribunda tree, which
showed the same symptoms in M.
floribunda 821, which are carriers of the
Rvi6 resistance gene, but do not infect
other varieties carrying the same
resistance gene. The discovery of race 8
was the result of an extensive study of the
population of V. inaequalis in New
Zealand (Bus et al., 2005) (Table 3).
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Tabnuua 1. B3aMMOOTHOLLEHWE Ha pa3/IM4yHuUTe 8 pacu Ha Venturia inaequalis v
pedepeHTHUTE rocTtonpmueMHuLm ot pog Malus
Table 1. Relationship between the different 8 Venturia inaequalis races and
reference hosts of the genus Malus

[ocTonpremHmnk eHoTun eHn 3a ycTONYMBOCT Pacu Ne / Race Ne
Host Genotype Gene effect 1 2 |34 ]|5|6]7]|8

h1 rana Gala HAaMa + 4+ 4+ + + B

h2 onro Dolgo VY - + [ -k FF
TSR34T15 \Vh2 - + - A

h3 )KeHeBa Geneva  |V? - + I N

h4 TSR33T239 \Vh4 - - -+ - -k

h5 9-AR2T196 vVm - - - + - -
OR45T132 vm - - - + -k

h6 PnopuHa Florina  |Vi+Vg - - - | - Ok
Mpvma Prima Vf+Vg - - - -+ -

h7a Monpex Aenvwec Vg + + + [+ + + - M
Golden Delicious

h7b M. X floribunda 821 |Vf+Vfh - - .- R

h8 M. sieversii W193B [Vh8 - - R T

¥ He HaMMeHyBaH reH 3a ycToiunBocT / not named resistance gene

Tabnuua 2. B3aumooTHoweHune wMexay pacute Ha Venturia inaequalis un
roctonpuemMHuka (criopep, Parisi et. al. (1993, 1994) n Roberts and Crute (1994)
Table 2. Relationship between Venturia inaequalis races and host (according to
Parisi et al. (1993, 1994) and Roberts and Crute (1994)

Paca/natotun rocTtonpneMHuk / Host

Race/Pathotype 821 ®nopuHa NnébpTn Mpuam | Tpuma | Mpucuna
Florina Liberty Priam Prima Priscilla

1-5 R® R R R R R

6 R S S S S S

M. floribunda 821 S R S R R S

naToTvn

°R - ycToliumB / resistant, S — uyBcTBUTENEH / SUsceptible

Tabnuua 3. Pacn Ha cTpynsacBaHeTo (Venturia inaequalis) KOHTpoOsipaHu OT reHu
Ha ycTonumBocT Vg, Vf n Vfh.

Table 3. Races of apple scab (Venturia inaequalis) controlled by the resistance
genes Vg, Vf and Vfh.

CopTtoBe YcToliumBocT Pacal Paca 6 Paca 7 Paca 6+7
Cultivars Resistance Race 1 Race 6 Race 7 Race 6+7
Mana Gala nuncea + + + +
longeH Jenuvwec Vg + + - +
Golden Delicious

Mpucuna Priscilla Vi - + + +
Mpuma Prima Vi+Vg - + - +

M. floribunda 821 Vf+Vih - - + +

+ YyBCTBUTENHOCT /susceptibility
- IMnca Ha cMumnToMu / no symptoms;

From his research Penev (1997)
has established with the help of
differentiators of the races of the collapse
the presence of 1, 2 and 5 races in our

Ot cBouTe npoy4ysaHusa Penev (1997)
€ yCTaHOBW/ C nomowita Ha andepeH-
umatopyM Ha pacute Ha CpynsiCBaHeTo
Hasinume Ha 1, 2 n 5 pacn y Hac. OcBeH
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ToBa TOI e npoyumn npes 1992-1995 r.
HanageHWeTo OT CTpynsAcBaHe no nucrara
OTYETEHO Npe3 an 1 No NIoL0BETE - B
Ha4yasIoTo Ha CenTemBpu NpuU copToBeTe
Mpuma 1 JInbbpTn - YCTORUYMBM Ha CTPY-
nacsaHs v npu Kynovp 4 v benrongex -
YyyBCTBWUTE/IHM Ha NaToreHa. HanageHneto
no smMctata M NAOAOBETE Bapupa Mpes
OTAENHWUTE TOAMHMW, KaTO Hali-CUHO e
6uno npes3 1994 r.

Ha cbwuTe copToBe ca NpoBeAeHU
PYHIMLMAHN TPETUPAHUSA CPELLY CTpynsc-
BaHeTO 1 bpaluHecTarta MaHa npes CbLyuns
nepvog no oeHoornMyHn dhasn Ha passu-
Tne no Fleckinger (1948). MpbckaHusTa
ca 3anoyHanun ot geHoasza E - 3eneHn
BbpXxoBe Ha nbnkute ¢ 1 % 6opaosne3os
pas3TBOpP U Ca 3aBbpLIUAM Nnpean 6epnToa-
Ta ¢ AHBMN, AutaH, Cunut, KantaH wu
MepounH npe3 OTAE/HUTE TOAWMHM, KaTo
npv 4yBCTBWUTE/IHATE COPTOBE € NOJi3BaH
1 MbHY. Mpn 4yBCTBUTENTHUTE COPTOBE €
YCTAHOBEHO CbLO, Ye YA3BMMM Ha
6onectta ca or 1 Ao 6 nNMCT GpoeHn ot
Bbpxa Hagony, cnen KOeTo fuctata
npnaobmBaT OHTOreHETMYHA YCTOMNUYMBOCT.

Charmilot and Pasquier, (2003) ycta-
HoBsiBaT, 4ye B 3anagHa EBpona egekTms-
HOCTTa Ha KOHBEHUMWOHasHaTa pactuten-
Ha 3awuTa HamassiBa, nopagmn passuTara
YCTOMUYMBOCT Ha HENpUATENINTE  KbM
M3Non3BaHUTe WuHcekTuuman. B Lsei-
uapus, ApmeHns n Bbarapua e yctaHo-
BEHa YCTOMYMBOCT KbM (heHoOKcKKapo,
TebyceHo3una, meTokcudeHysng n aud-
Ny6eH3ypoH, Kakto U npu AentameTpuH,
(hasasnioH 1 asamHdoc-meTunN.

Mpe3 1920 r. 3a NpPbLB NbT Ce CbOO-
WaBa 3a YyCTaHOBEHa YCTONYMBOCT Ha
C.pomonella kbM  0510BeH apceHart
(Hough, 1929), a npe3 1950 r. n kbm OAOT
(Glass and Fiori, 1955).

B cpegata Ha 50- roguHu Ha
MWUHa/IMS BEK W3MON3BAHETO Ha OpraHo-
doochaTHM MHCEKTULMAN 1 NO-CNeLnasHO
Ha a3nHgIOC-MeTU/, KONTO ce npeBpblia
B Hali-4ecTo M3Mo/s3BaHOTO CPeAcTBO 3a
6opba c¢c C. pomonella, B pesyntar Ha
KOeTo ce pasBMBa YCTOMYMBOCT cnep
okono 30 roaunHm (Croft and Riedl, 1991;

country. He also studied in 1992-1995 the
attack of leaf scab reported in July and on
fruit - in early September in the varieties
Prima and Liberty - resistant to scab and
in Cooper 4 and Belgolden - susceptible
to the pathogen. The attack on leaves and
fruits varied from year to year, with the
strongest in 1994.

Fungicide treatments against scab
and powdery mildew were carried out on
the same varieties during the same period
according to the phenological phases of
development according to Fleckinger
(1948). The spraying started from
phenophase E - green tips of the buds
with 1% Bordeaux mixture and ended
before the harvest with Anvil, Ditan, Silit,
Kaptan and Perocin in the individual years
and the sensitive varieties were also used
Punch. In susceptible varieties, it has also
been found that 1 to 6 leaves are counted
vulnerable to the disease from the top
down, after which the leaves acquire
ontogenetic resistance.

Charmilot and Pasquier,
found that in Western Europe, the
effectiveness of conventional plant
protection is declining due to the developed
resistance of pests to the insecticides used.
Resistance to phenoxycarb, tebufenozide,
methoxyfenuside and diflubenzuron, as
well as deltamethrin, fazalone and
azinphos-methyl has been established in
Switzerland, Armenia and Bulgaria.

(2003)

In 1920, resistance of C. pomonella
to lead arsenate was first reported
(Hough, 1929), and in 1950 to DDT
(Glass and Fiori, 1955).

In the mid of 1950s, the use of
organophosphate insecticides, in
particular azinphos-methyl, which became
the most commonly used means of
controlling C. pomonella, resulting in
resistance after about 30 years (Croft and
Riedl, 1991; Welter et al., 1991).
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Welter et al., 1991). YcToMumBOCTTa KbM
asnHgOC-MeTU cera e LWMPOKO AOKYMEH-
TMpaHa B pas/IMyHW pPEernoHnm Ha ceeTa
npoun3BoauTENN Ha A6LJIKKU, NOpagu KOeTo
M3MN0N3BaHETO Ha To3u opraHogocqopeH
MHCceKTUuMg, e npeyctaHoBeHo (Varela et
al., 1993; Reuveny and Cohen, 2004,
Fuentes-Contreras et al., 2007; Reyes et
al., 2007).

Mpe3 nocnegHute 15 roguHu ce
nosiBMxa CbOOLEHNsITA 3a pa3BuMTUE Ha
ycTonumBoct Ha C. pomonella n kbm
OpYrn KNnacoBe WMHCEKTULMAN KaTo CUHTe-
TUYHM NUPETPOUAM U KbM TFPaAHOMO3HUAT
Bupyc (Souphanor and Bouvier, 1995;
Souphanor et al.,, 1998; Dunley and
Waltre, 2000; Souphanor et al., 2000;
Knight et al., 2001; Reuveny and Cohen,
2004; Loriatti et al., 2007; Stara and
Kokourek, 2007; Rayes et al., 2007; Mota-
Sanchez et al., 2008).

Mpe3 1993-1995 r. BbB ®paHuusa ce
nosieABatr npobnemy B 6opbata c A6bLN-
KOBMS N/I00B YepBeil B OCHOBHUTE paiio-
HW Npou3BOAWTENM HAa Te3n naogoBe, no-
pafv ycTaHoBeHaTa KpbCTocaHa yCTon4m-
BOCT MpW TO3W ONaceH Henpusaten KbM
N3MON3BaHNTE CUHTETUYHW NMPETPOUaU
(Note National Spv-INRA 2003).

B osowHuTe rpaamHu B FOXHa EBpo-
na C. pomonella e pasBun cblo YycCTONR-
UMBOCT KbM CUHTETUYHUTE MNUPETPOMAU
(Souphanor et al, 2006; Rayes et al.,
2007). KpbCTOoCcaHa YCTOMYMBOCT KbM
WHCEKTULMAN € OTKpWUTa B HAKOW criyyaw,
npeau Te HAKora ga 6baar n3non3sBaHn ot
nponssogutenute (Knight, 2010).

Mpwn nabopatopHM TecToBe
Charmillot et al., (2007) yctaHoBsiBaT, ye
npe3 nocnegHuTe roAvHW SA6BAKOBUAT
nao4OB 4epBeil e pas3Bu/ YCTONYMBOCT
KbM K/acM4YecknTe WHCEeKTUUMAW, B pe-
3y/iTaT Ha MHOroKpaTHarta MM ynotpeba.

B amepukaHckusa wart BalUWHITOH
ca paspaboTeHn anTepHaTUBHWU Nporpamu
3a 3amecTBaHe Ha opraHodocdhatuTe,
KakTo C No-ctapwu, Taka U C HAKOSIKO HOBU
WHCEKTULMAW, KOUTO ca cTaHann [OCTbI-
HW 3a npowusBoguTenuTe. CUHTETUYHUTE
NMPeTpouaM He ca LUMPOKO U3MNO0J3BaHn B

Resistance to azinphos-methyl is now
widely documented in various regions of
the world apple growers, which is why the
use of this organophosphorus insecticide
has been discontinued (Varela et al.,
1993; Reuveny and Cohen, 2004;
Fuentes-Contreras et al., 2007; Rayes et
al., 2007).

In the last 15 years, there have
been reports of resistance to C.
pomonella to other classes of insecticides
such as synthetic pyrethroids and to the
granola virus (Souphanor and Bouvier,
1995; Souphanor et al., 1998; Dunley and
Waltre, 2000; Souphanor et al. ., 2000;
Knight et al., 2001; Reuveny and Cohen,
2004; Lorietti et al.,, 2007; Stara and
Kokourek, 2007; Rayes et al., 2007; Mota-
Sanchez et al., 2008).

In 1993-1995, problems arose in
France in the control of codling moth in
the main regions producing these fruits,
due to the established cross-resistance of
this dangerous enemy to the synthetic
pyrethroids used (Note National Spv-
INRA 2003).

In orchards in southern Europe,
C.pomonella has also developed
resistance to synthetic pyrethroids
(Souphanor et al, 2006; Rayes et al.,
2007). Cross-resistance to insecticides
was discovered in some cases before
they were ever used by manufacturers
(Knight, 2010).

In laboratory tests, Charmillot et al.,
(2007) found that in recent years, the
codling moth has developed resistance to
classical insecticides as a result of their
repeated use.

In the US state of Washington,
alternative programs have been
developed to replace organophosphates

with both older and several new
insecticides, which have become
available to manufacturers. Synthetic

pyrethroids are not widely used in this
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TO3W PErvoH, nopaguM HamHOXaBaHe Ha
akapuTe npuv WHTErpupaHoTo naogo0Bo
nponseoacTeo (Knight, 2010).

Ot 2005 1. Hacam e OTYeTeHo
HEe3Ha4YNTeNHO, HO MOCTENEHHO YBenuye-
HMe Ha ynoTpebara Ha namb6pa-umxano-
TpuH. CbobulaBa ce 3a KpbCcTOCaHa
YCTOAYMBOCT HA CUHTETUYHU NUPETPOMAM,
KakTo B KanmdpopHus, Taka n B MuumraH,
KbAETO TE3M MHCEKTULMAMN Ca U3Noa3BaHu
Mo-LWMPOKO KaTo 3amMecTUTeNn Ha OpraHo-
thocpatte B Hauanoto Ha 90 roguHm
Ha muHanus Bek (Knight, 2010).

LLinpoko pasnpocTtpaHeHa e 6una
yctoiiumBoctta Ha C. pomonella Kbm
opraHochocchaT, nopaauM KoeTto npes
2005 r. m 2006 r., ca 6uan npoBedeHU
nscnensaHua B CesepounstoyHa VcnaHms
B AGBJIKOBM rPafnHK, KOMTO ca TpeTupam
¢ AsuHpoc-meTun n Kapbapun. Pesynta-
TbT € Oun He3aJoBO/MTENEH, MNopagu
HMCKaTa CMbPTHOCT NPUYUHEHA OT U3MON-
3BaHUTE WHCEKTULMAW, CHLOTBETHO NOA
39% un 53%.

Perynatopute 3a pactex Ha Hace-
KOMWTE, Karo WHXWMOUTOP Ha XWUTUHOBUSA
CMHTE3  HOBa/lypoOH,  MUPUNPOKCUIEH,
MeToKcUheHo3ng, OOMKHOBEHO ca BK/HO-
yeHu B cucTeMuTe 3a 6opba C A6BLIKOBUSA
nao40B YepBeil r1aBHO cpelly siuara. 3a
CbXajleHme, KpbCTocaHaTa YCTORYMBOCT
cpepn Tesn rpynu MHCEKTULMAM ce cpelia
B Ussia EBpona, kbAeTo Te 3a NbpBY NbT
ca M3Mno/i3BaHn B MHTETPUPaHNUTE CUCTEMN
3a 60p6a, paspaboTeHy npe3 90-"° rognHu
(Knight, 2010).

Monynaumm Ha A6bLAKOBUA NAOLOB
yepBei C YCTOMYMBOCT KbM €OUH Wan
noBeye WHCEKTULMAM BbB BCSKa rpyna
perynaTopu Ha pacTtexa Ha HacekomuTe,
CblLO ca OTKPWUTM B 3anafgHuTe LWartn Ha
CALL (Knight, 2010).

HeoHVKOTMHONAHWUTE MHCEKTMUUAN,
KaTto Tuakaonpug v auetamunpug, ca
cpaBHUTENHO ediekTMBHM 3a 6opba ¢ C.
pomonella. TAXHOTO U3non3BaHe ce orpa-
HMYaBa, nopaau Cb3gaBaHe Ha YC/10BUSA
3a HaMHOXaBaHe Ha akapute B UWHTer-
pupaHuTe cuctemn 3a 6opba. KpbcToca-
Ha yCTOMYMBOCT KbM TUakKonpuz e ycra-

region due to the multiplication of mites in
integrated fruit production (Knight, 2010).

Since 2005, a slight but gradual
increase in the use of lambda-cyhalothrin
has been reported. Cross-resistance to
synthetic pyrethroids has been reported in
both California and Michigan, where these
insecticides were more widely used as a
substitute for organophosphates in the
early 1990s (Knight, 2010).

The resistance of C. pomonella to
organophosphates was  widespread,
which is why in 2005 and 2006, studies
were carried out in north-eastern Spain in
apple orchards treated with Azinphos-
methyl and Carbaryl. The result was
unsatisfactory due to the low mortality
caused by the insecticides used, below
39% and 53%, respectively.

Insect growth regulators, such as
chitin  synthesis inhibitor novaluron,
pyriproxyfen, methoxyfenozide, are
commonly included in apple fruitworm
control systems mainly against eggs.
Unfortunately, cross-resistance among
these groups of insecticides is found
throughout Europe, where they were first
used in integrated control systems
developed in the 1990s (Knight, 2010).

Populations of the apple fruit worm
with  resistance to one or more
insecticides in each group of insect
growth regulators have also been found in
the western United States (Knight, 2010).

Neonicotinoid insecticides, such as
thiacloprid and acetamiprid, are relatively
effective in controlling C. pomonella. Their
use is limited due to the creation of
conditions for the multiplication of mites in
integrated control systems.

Cross-resistance to thiacloprid has been
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HoBeHa npu nonynauum Ha C. pomonella
B EBpona, HO He n Ha auetamunpug B
OBOLWLHMTE TrpagvHy B wWara MwuuuraH.
YcTaHOBEH € MOofen Ha YCTONYMBOCT U
nogo6eH Ha HEOHWKOTUHOBUTE WHCEKTU-
unamn 3a cnuHosaz B agara pervoHa. lNMpu
61onornyHoTo npomssoAcTso CnuHo3an
Moxe Aa ce usnonsea (Knight, 2010).

HoBuat uHcektnung CnvHeTopawm,
e peructpupaH B CALL npe3 2008 r. n ce
Ccbo6OLaBa, Ye MMa OT/IMYHA aKTMBHOCT 3a
C. pomonella (Van Steenwyk and Dunley,
2008).

Cnopeg Sansavini, (1997) WHTer-
pupaHoTo NpPOM3BOACTBO Ha MN/ofose e
LUMPOKO pasnpocTpaHeHo B Espona. B
CpaBHEeHMe C KOHBEHLMOHANHOTO, TO nma
no-BMcoka eddeKTUBHOCT U ocuUrypsisa rno-
BMcokn fobueun (John et al., 2001).

N3BOAN

3a ga ce HamasniAT npobnemuTe ¢
OCHOBHUTE BpegutTenu no sbbikaTa:
cTpynsicBaHe 1 AA6b/KOB N0L0B YepBew,
He TpsibBa ga ce TpeTupa € eavH U Cblum
NpoAyKTM 3a pacTuTesniHa 3awuTta Asa
MbTU NOC/ef0BaTENHO, KaKTO U Aa He ce
U3MOM3BaT MHCEKTULMAN CpeLly S6bBJIKO-
BMS M/I040OB YepBeil nokasasim ycTonuu-
BOCT KbM Hero.

VIHTerpypaHoTto njo40BO MpPOus-
BO/LCTBO TpsbBa fa 3aeme NpUopuUTETHO
MSACTO B Ob/rapckoTo 3emegesnve, 4pes
KOETO Le HaManaT pasxoauTe 3a KOHTPOos
Ha 6onecTute n HenpuaTenute, a NIo0A0-
BaTa nNpoAaykuus we 6bae 6e3 ocTaTbyHU
Ko/iM4ecTBa nectTuunau.

found in populations of C. pomonella in
Europe but not acetamiprid in orchards in
Michigan state. A resistance model similar
to neonicotine insecticides for spinosad
has been established in both regions.
Spinosad can be wused in organic
production (Knight, 2010).

The new insecticide Spinetoram
was registered in the USA in 2008 and
has been reported to have excellent

activity against C. pomonella (Van
Steenwyk and Dunley, 2008).
According to Sansavini, (1997)

Integrated fruit production is widespread
in Europe. Compared to conventional, it
has higher efficiency and provides higher
yields (John et al., 2001).

CONCLUSIONS

To reduce the problems with the
main pests of apples - scab and codling
moth, should not be treated with the same
active substances. Do not use pesticides
against the two main pests that have
shown resistance to them.

Integrated fruit production should
take a priority place in Bulgarian
agriculture, which will reduce the cost of
disease and pest control, and fruit
production will be free of pesticide
residues.
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PE3OME

Mpe3 2016 r. e N3BbPLLEH huTOCA-
HUTapeH MOHWUTOPWUHI Ha  NELHNKOBYU
rpaguHn B paiioHa Ha TpsiBHA. EAVHWMYHK
pacteHuns uam rpynu ot 2-3 gbpeeTta ca C
HamasnieHa XW13HeHOoCT, pacTar 6aBHO 1 He
nnogofasar. Mbunkute Ha 60/1HUTE pacTe-
HWA ce CbOyXaaT No-KbCHO Npes3 nposeT-
Ta u obpa3yBaT MasKu XOPOTUYHU
nvcta. Te3n nposiBu ca nocnegsaHy oT
BHE3arnHOTO YyBAIXBAHE Ha BPbXHUTE
NMcTa M KNOHKW, WAW OT 3arMBaHe Ha
LennTe pacteHus.

MuuenHute KonoHun ca 6enun, c
pagnaneH pacrtex Ha cpeagn KOA n V-8.
CnopaHrunte ca C npeobnajasaLia
nmmoHoBa dopMa, ¢ Masikv nanuau. Te
Ce OTAEeNAT OT CNOPOHOCLMTE, U UMAT KbC
negvuen. Wwmat cnegHute  pasmepu:
34.8 x 27.8 pm, |1=1.2. OoroHunte ca c
oBasIHO-cthepuyHa copmMa, C rnagku
CTeHn n pasmepu: 27.11 x 29.64 pm, c
naparvHHu adtepugum — 12-21  pm.

SUMMARY

During 2016 a phytosanitary
monitoring of hazelnut orchards was
performed in the region of Tryavna. Single
plants or groups of 2-3 hazelnut trees had
low vigor, slow growing and produced no
fruits. The buds of the diseased plants
arouse later in spring and formed small
chlorotic leaves. These symptoms were
followed by the sudden wilting of upper
leaves and shoots, or the death of the
whole plants.

The mycelia colonies of the causal
agents on PDA and V-8 are white, with
the radial growth. The sporangia are with
a prevailing lemon shape, with small
papillae. They are caducous, with a short
pedicel. Their size is 34.8 x 27.8 yum, 1=1.2.
The oogonia are oval-shaped, with smooth
walls and sized: 27.11 x 29.64 um. The
antheridia are paragynous — 12-21 um.
The oospores are oval-shaped, with thick
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OocnopuTe ca 3akpbrieHu, aebenocTeH-
HKW, 27.03 — 32.06 um. MuueneH pactex
Ha n3onaTute e perncTpupaH mexagy 2 u
31°C, ¢ onTumanHa Temnepatypa 25-26°C.
MopdOo0rMYHUTE 1 KYITYpaUTHUTE Xapak-
TEPUCTVKN Ha U30/1aTUTE Ca UAEHTUYHU C
Te3un Ha Buga Phytophthora cactorum.

EkcTpaxupaHata OT wu3onarturte
OHK, e amnnucmympaHa c npaiimepHa
aBoiika ITS 4 n ITS 6. MNonyyeHnte npu
PCR peakuyusta parMeHT ca ¢ gb/mKMHa
850-900 bp, koeTo noTBbLPXKAABa, ue
uscneABaHNTe  U30/1aTU  NpuHagexar
KbM pog Phytophthora.

KntouoBn aymu: newHuk (Corylus
avellana L.), KOpEeHOBO rHUeHe,
Phytophthora cactorum

YBO[,

Bbvarapus e ctpaHa ¢ TpaguLMOHHO
pasBUTO OBOLLAPCTBO, HO fleckaTa e Mo-
cnabo pasnpocTpaHeHa. B kpas Ha 19
BeK, fielHmka 3aema okono 200 xekrtapa
OT obpaboTBaemuTe naowm, n okosio 600
XeKrapa oT ropckus ¢poHg. MNo-ronemu Ha-
caxgeHusa uma B bypracka u XackoBcka
o6nactn (Mitov et al., 1996). B HayanoTo
Ha 21 Bek ce MPOMEHS CTpykTyparta Ha
TpalHUTe KynTypy W npe3 nocnegHute
roAvHW MoOWWTe OT Jlecka ce yBenunya-
BaT. Cb3aBaT ce MPOMULLIJIEHN Hacaxe-
HUSE CbC COOGCTBEH WM BHOCEH Mocafb-
YeH marepuasl, KOUTO B HSAKOW paiioHu
pocturat go 200 n noseye xekrapa.

B Uwunu, B permoH ¢ okosio 10 000
ha newHukoBM rpaguvHK, 3acajeHn c
eBponelickn newHuk (Corylus avellana L),
KaTo NpUUYMHUTENN HA KOPEHOBOTO THMEHE
ca  OTKpUTM  cnegHuTe  MaToreHu:
Phytophthora sp. (KOpeHOBO TrHuWEHE),
Armillaria mellea (65710 KOpeHOBO THUEHE),
Cylindrocarpon sp. (KOpeHOBO THUEHE),
Macrophomina phaseolina (4epHo rHueHe
Ha KopeHuTe) n Sclerotinia minor (kopeHo-
BO TrHuMeHe B pascagHuum). OT poja
Phytophthora, natoreHbT Phytophthora
cinnamomi, e naeHTudnunpaH Kkato npu-
YMHUTE/T Ha THMEHETO Ha KOPEHUTE U
KOpeHoBaTa LWMiika MO JIeLHWKOBUTE
pacTteHus (Guerrero et al., 2014).

walls, sized: 27.03 — 32.06 um. The mycelia
growth of the isolates was registered
between 2 and 31°C, with optimum
temperatures of 25-26°C. The morphological
and cultural characteristics of the isolates
are identical to those described for the
specie Phytophthora cactorum.

The molecular analysis using the
PCR amplification protocol with ITS4 and
ITS6 primers pair gives a band with a size
of 850-900 bp, for all the isolates
confirming that they belong to genus
Phytophthora.

hazelnut
rot,

Key words:
avellana L.), root
cactorum

(Corylus
Phytophthora

INTRODUCTION

Bulgaria is a country with traditions
in fruit growing but the hazelnut is not
wide spread. At the end of 20" century
the hazelnuts areas were 200 ha on
agricultural lands and 600 ha in the
forests, mainly in the regions of Burgas
and Haskovo (Mitov et al., 1996). At the
beginning of the 21 century the structure
of the fruit crops was changed and the
hazelnut area was increased. Industrial
hazelnut plantations with the size of 200
or more hectares were planted with a
Bulgarian or an imported planting
material.

In Chile, in a region with around
10 000 ha hazelnut orchards planted with
the European hazelnut (Corylus avellana
L), the following pathogens were detected
as causal agents of the root rot:
Phytophthora sp. (root rot), Armillaria
mellea (white root rot), Cylindrocarpon sp.
(root rot), Macrophomina phaseolina
(carbonaceous rot of roots) and
Sclerotinia minor (root rot in nursery).
From the genus Phytophthora, the
pathogen Phytophthora cinnamomi, was
identified as the causing root and neck rot
on the hazelnut plants (Guerrero et al.,
2014).
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B WpaH natoreHbT Phytophthora
citricola e nsonupaH n ngeHTUULMpaH ot
3arnBaliy newHnkosn kopeHn (Khosrowfar
et al., 2005).

B KanucopHua no kanngpopHunckms
newHuk (Corylus cornuta var. californica)
€ CboOleH W KapaHTUHHUAT Bug P.
ramorum (DiLeo et al., 2008). B war
OperoH Phytophthora sp. e nsonupaHa u
ngeHtTuduumpada oT (MHUTE KOPEHU Ha
3arvsawim mMiagu NeWwHNKoBM pacTeHus.
dutopTopata Cce cudta 3a pAabK
npo6siem npu Tasu KynTypa. Karo usano ce
cpeLla npu pasiuyHy KyITypu Ha noysu
now gpeHax (Pscheidt and Ocamb, 2019).

MATEPVAT U METOOU

B bbarapusi B palioHa Ha TpsiBHa
(B ceno YepHoBpbx; CTapa nnaHvHa) e
npoBeAeHO npoyysaHe 3a dmMTocaHuTap-
HUA CcTaTyc Ha JlelWHVKoBa rpagvHa ¢
nnow, 300 ha. Hakou newHukoBM pacTte-
HWA, Ha Masiky rpynu, nokassaT cnaba
XWU3HEHOCT 1 6aBeH pacTex. Tesu cumn-
TOMU ca nocfieiBaHu OT 3armBaHe Ha pac-
TeHWaTa. Ha cnyyaeH npuHUMn ca B3eTu
npobu OT ocHoBaTa M KOpeHuTe Ha 601-
HUTE pacTeHus, N ca Haps3aHn Ha Masku
napyeHua.

3a u3onvpaHe Ha npuianHUTENUTE
ca Wu3MNos3BaHN KapToheHOo-AeKCTPO3eH
arap (KOA) n cenektBHa 3a outoTOpO-
BU natoreHu cpean (PARP). MpunoxeH e
1 MeTofa Ha npumamKnTe, Kato ca 13non-
3BaHW Mnaamn A6bAKoBU nnogdeta (Erwin
and Ribeiro, 1996).

MaToreHNTeTLT Ha  MoJlyYeHuTe
n30/1aTu e foKasaH yYpe3 MHOKY/MpaHe Ha
NELWHNKOBKN neTopacTn, ¢ fobpe pasButu
nmcTa U Ha Mnagu s6bLKOBU MIofoBe, C
pasmep Ha opex. 3apaseHn ca no 8
neTopactm — C MuUeNHo 6n0k4ye OT
n3onaTuTe, MOKPUTO C BNaXeH TammnoH
[ctepyunHa Boga/, n napadunm. [MNpu
KOHTPOJIHUTE JfleTopacTM e W3Non3BaHo
cTepunHo arapoBo 6s10kye. OnUTBLT e
u3BefeH BbB (DUTOTPOH Mpu 25°C 1 85%
Bb3AyllHa BlaxHocT, u 12/12 wyvaca
pexum cBeTno/TbMHO. C BCEKN nsonar ca
3apaseHn 1 no 3 a6bIKOBK nnoja.

In Iran the pathogen Phytophthora
citricola was isolated and identified from
dying hazelnut roots (Khosrowfar et al.,
2005).

In California (USA) on the California
hazelnut (Corylus cornuta var. californica)
the quarantine specie P. ramorum was
isolated and identified (DiLeo et al., 2008).
In Oregon state Phytophthora sp. was
isolated and identified on the fine roots of
young dying hazelnut plants. Phytophthora
is considered to be a rare problem on that
crop. In general, it is found on different
crops on soils having poor drainage
(Pscheidt and Ocamb, 2019).

MATERIAL AND METHODS

In Bulgaria in the region of Tryavna
(in the village of Chernovrah; the Balkan
range (Stara planina)) a survey about the
phytosanitary status of a hazelnut
orchard, sized 300 ha, was carried out.
Some hazelnut plants in small groups
showed low vigor and slow growing.
These symptoms were followed by dying
of the plants. Samples were randomly
taken from the crown and the roots of the
diseased hazelnuts.

Isolations were done on PDA and
PARP selective media for isolation of
Phytophthora pathogens. Also “baiting
bioassay” was performed using young
apple fruits (Erwin and Ribeiro, 1996).

The pathogenicity of the isolates
was tested through inoculation of hazelnut
shoots with well-developed leaves and
small apple fruits, “walnuts size”.

Eight shoots were inoculated with mycelia
plugs of each isolate (covered with wet
cotton and parafilm). In control shoots an
un-inoculated (sterile) agar plugs were
used instead. The shoots were kept in a
growth chamber at 25°C and 85% relative
humidity, 12 hours light/12 hours’
darkness. With each isolate 3 apple fruits
were also inoculated.
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Ha un3onatute, Cc JokasaH naTore-
HUTET ca NpoyyYeHu MOopdoaoruyHUTE 1"
KynTypasiHu OCOBOEHOCTU Ha KOoJIoHMUTe
Bbpxy 2 cpean: KOA n V-8, B no 4 nosTo-
peHus, npu 25°C, B TepmocTar Ha TbMHO.
OnucaH e BUOBLT Ha KOMNOHWWUTE, KaTo
TEMMbT HA MULLENHUA pacTex e n3MmepBaH
exefHeBHO. Ha 6a3a MWKPOCKOMNCKM
HabnaeHUs ca onucaHu BUABLT  Ha
Muuena, n opMmpaHeTo Ha CTPYKTypu:
CropaHrum, 0OroHW, aHTepuann, 00Crnopu.

C uen pga ce onpefenu BUALT Ha
crnopaHrumTe U TexHuTe pasmepu, obpa-
3yBaHeTO Ha CropaHrMm e WHAyuMpaHo
ypes noctaBsHe Ha MuuenHn 6aokyeTta B
MeTpuesn 6nga ¢ AbXA0BHA BOAa, Mpu
naéopartopHu ycnoBus. MUKPOCKONCKUTe
HabnageHus 3a cnopoobpasyBaHe ce
n3BbpLUBAT cnes 24 vaca.

dopmmpaHeTo Ha 00roHUK, aHTepu-
Ann 1 oocnopu e HabaaBaHo exenHeBs-
Ho npu cpean KAA v V-8, nog MUKpOCKOn.
OnpefeneHn ca TeXHUTe pasmepu.

M3cnegsaHo e BMAHWETO Ha TeM-
nepatypara B gnanasoHa oT 0-1 go 36°C
BbpXYy pacTexa Ha muuerna, B TepmocTaTu
Ha TbMHO. OTUeTEeHN ca MYHMMaNHaTa, Mak-
cMMasiHaTa 1 onTuManHaTa TeMneparypu.

M3BbpLIEHN ca cTaTUCTUYECKN aHa-
NN3MpaHn Ha [JdaHHMTe 3a pasmepa Ha
cropaHruiTe, OOroHMuTe, aHTepuanunTe n
oocropuTe, Kato ce K3nos3sart nporpa-
muTe Excel 2010 n SPSS 21.

Ot pa3sutn, 10-12-gHEBHN MULEHU
KOMIoHUM BbpXy KAOA, e HanpaBeHa ekc-
TpakumaTa Ha rb6Ha HykKnenHoBsa Kucenu-
Ha. MuLenbT e 3aMpaseH B TeYeH a3oT u
ekcTpakumata Ha [JHK e upe3s EZNA
Fungal DNA Mini Kit (Omega Bio-tek).
Mpu PCR peakuyusa ce amnanguuupa ITS

(internal transcribed spacer) peruoHa,
KaTo ce wu3nos3Bar npanmepute ITS4
(TCCTCCGCTTATTGATATGC) wmn ITS6
(GAAGGTGAAGTCGTAACAAGG). TMpu

PCR peakuusta ce mnsnonssar cregHute
KonnyectBa, Ha 6asa NPOTOKON: KOMU-
yecTBO Ha rboHa AHK — 2 ul; Bydep - 10x
(Fermentas dream taq buffer + KCI +
MgCI - 5 ul); dNTP - 4 ul; npas npalimep
ITS1 - 2.5 pl; obpateH npalimep ITS4 -

The morphological and cultural
characteristics of the pathogenic isolates
were studied on 2 media: PDA and V-8, 4
replicas, at 25°C, in dark. The type of the
colonies was described and the mycelia
growth was measured on a daily base.
The mycelia hyphae, the formation of the
sporangia, the oogonia, the antheridia,
and the oospores were observed under
the microscope.

In order to see the type of the
sporangia and measure their size, a
sporangia formation was induced on
mycelia plugs in rain water, under
laboratory conditions, in Petri plates. The
microscope observations were carried out
after 24 hours.

On PDA and V-8 observations
about the formation of the oogonia, the
antheridia and the oospores were done
under the microscope daily. Their size
was measured.

The influence of the temperatures,
in the range from 0-1 to 36°C, on the
mycelia growth was studied in thermostats
in dark. The minimum, the maximum and
the optimal temperatures were registered.

The statistical analyses were
performed on the data received from the
size of the sporangia, the oogonia, the
antheridia, and the oospores, applying
Excel 2010 and SPSS 21 programs.

From the mycelia colonies on PDA,
10-12 days old, a fungal DNA was
extracted. The mycelium was frozen in
liquid nitrogen and the DNA was extracted
using EZNA Fungal DNA Mini Kit (Omega
Bio-tek). In the PCR reaction the ITS
(internal transcribed spacer) region was
amplified using ITS4 and ITS6 primers
pair. Primer sequences are, as follows:
ITS4 - TCCTCCGCTTATTGATATGC;
ITS6 - GAAGGTGAAGTCGTAACAAGG.
In the PCR reaction the following
quantities were used based on the
protocol: fungal DNA — 2 pl; buffer - 10x
(Fermentas dream taq buffer + KCI +
MgCI -5 pl); ANTP - 4 pl; forward primer
ITS4 -2.5 pl; reverse primer ITS6 -2.5 pl;
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2.5 pl; Taq polymerase — 0.4 pl; ctepunHa
Boga - 33.6 pul. YcnosuaAta Ha PCR
peakuuaTa ca cnegHure: 94°C - 3; 35 x
(94°C - 457, 57°C - 307; 72°C - 1). Cnep
PCR peakuuaTta, nosnydyeHuTe NPOAYKTA
ce [06aBAT KbM araposeH ren. FensTt ce
BM3yasM3npa c eTnanes 6pomuma.

PE3YJ/ITATI

Mpe3 anpun - man 2016 r., Korato
Ce M3BBLPLUM MOHUTOPUHI Ha JIeLHUKOBY
HacaxaeHus B pailoHa Ha TpsiBHa, 60/-
HUTE pacTeHuA Ce OTKposiBaxa ACHO Ha
(hoHa Ha 3gpaBuTe. Te MMaxa HamaneHa
XW3HEHOCT M M30CTaBaxa B pasBUTUETO
cn npes3 nponetra. MNbNkMTe Ha 3apase-
HUTE pacTeHus ce CbOyXAaT No-KbCHO U
ce obpasyBaT MaJslKu1, XJIOPOTUYHU NINCTA,
KOWUTO ca Nneko 3aBuUTK Harope. EgHa vacT
OT MBNKATE Ha Te3N pacTeHua He ce
passuBaT 1306L0. [pe3 neTHNTE Meceuu
10NN N aBrycT, KoraTo TemnepaTypuTe ca
BMWCOKW, CMMMNTOMUTE Ce MnposBaBar no-
ACHO. Jluctata Ha 60/HWTE NELIHVKOBU
pacTeHMs ca X/opOTUYHW [0 6neno
XBATW, C 4YepBeHWKaB OTTEHBbK. Te ce
3aBuBarT, yBsAxBar v onagat. o HAKou oT
TAX Ce OTKpMBAT HEKPOTUYHM MeTHa, C
pasmepn 8-10 mm. Bnocneactene ce
HabnogaBa BHe3anHo yBAXBaHe Ha BPbX-
HUTE K/TOHKN N NUCTA, 3arnBaHe Ha oTAen-
HW Pa3K/IOHEeHUS AN Lienn pacTeHus.

CvMNTOMK Ce OTKpMBAT NO KOPEeHU-
Te 1 B OCHOBAarta Ha pacTeHusaTa, B 30HaTa
Ha KOpeHoBaTa LWwuiika, KbeTo ce obpa-
3yBaT TbMHO-CMBW BOAHUCTU neTHa. lNpwu
obefiBaHe Ha kKopaTa ce OTKpuBaT
yepBeHo-Ka(psiBO oOuBeTsiBaHE Ha Kam-
6uanHuTe TbKaHW, B pe3ysTaT Ha UHpek-
umaTa. 3apaseHnTe TbKaHW ca ACHO pas-
rpaHvyeHu ot 3gpasuTe yactu (Purypa 1).

Taq polymerase — 0.4 pl; sterile water -
33.6 ul. The conditions for the PCR
reaction are: 94°C-3; 35 x (94°C-45";
57°C-30"; 72°C-1"). After the PCR reaction
the products were added to Agarose gel.
The gel was visualized with ethidium
bromide.

RESULTS

During April - May 2016, when the
phytosanitary monitoring of the hazelnut
orchards in the region of Tryavna was
carried out, the diseased plants were
clearly visible against the background of
the healthy ones. They had low vigor and
slow growing in spring. The buds of the
infected plants arouse later and formed
small chlorotic leaves, slightly curled up.
Some buds on such plants did not
develop at all. During the summer months
of July and August when temperatures
are high the symptoms intensify. The
leaves on the diseased hazelnut plants
are chlorotic to pale yellow with a reddish
discoloration. They curl upside, wilt and
drop off. On some leaves necrotic spots
are formed, with the size of 8-10 mm.
Later in the season a sudden wilting was
found on the twigs and leaves, and after
that some branches or whole trees dye
back.

The symptoms are visible on the
roots and the crowns of the plants where
wet dark grey spots are formed. A reddish
brown discoloration due to the infection is
observed under the bark on the cambium
tissues. The infected tissues clearly
differentiate from the healthy ones (Figure
1).
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e

dur. 1. CMATOMM NO KOPEHUTE N B 30HaTa Ha KOPEHOBA LUMIAKA Ha flelUHnKa
Fig 1. Symptoms at the roots and stem base (crown) of hazelnut

MN3BbplueHn ca usonaumm ot B3eTU
npobu Ha 607HM pacTteHns Ha KOA wn
cenektusHa PARP cpepa. HanpaseHn ca
TecToBe 3a MaTtoreHHocT. CumnToMM no
NewHNKoBUTE fleTopactu ca Habnigasa-
HM Ha 10™ peH cnep uHokynauwsiTa, B
pacTexHa kamepa. Bbpxy nuctata, B
6n1130CT [0 ToukaTta Ha 3apassiBaHe,
MbpBO ce Hab/ogasa CMCTEMHA X/10po3a
no HepeaTypata (®urypa 2). Cnepg toBa
no siMcrtata ce obpasyBaT X/I0OPOTUYHU, A
NO-KbCHO HEKPOTUYHW, HENPaBW/IHK, pas-
npbcHaTM neTHa. Te3n cumnToMu ce
nosiesBaT MbpBO Ha nuctata 61130 A0
30HaTa Ha WHOKynauus, a no-KbCHO M Ha
BPBbXHUTE NiuCTa.

Isolations were done from the
diseased plants with the symptoms on
PDA and PARP media.

Pathogenicity tests were
performed. The symptoms on the
hazelnut shoots in the growth chamber
were seen on the 10" day after the
inoculation. On the hazelnut leaves close
to the infection point systemic chlorosis on
the veins were expressed first (Figure 2).
Chlorotic and later necrotic irregular
scattered spots were formed on the
leaves after that. These symptoms first
appear on the leaves close to the

inoculation point and later on the upper
leaves.

dur.
VHOKYnpaHe

2. CyuMmnTOoMM MO JiIeTopacT M JIUCTa Ha JIeWHWK, cfied W3KYyCTBEHO

Fig 2. Symptoms on hazelnut branches and leaves after artificial inoculation
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WHokynupaHuTe A0bAKM nokassart
CUMNTOMW — KadpsiBO, CYXO THUEHE OKOJO
30HaTa Ha noctaBsiHe Ha MHGEKLMO3HOTO
6nokye, Ha 7™ peH cnep 3apassBaHeTo.
MpuunHUTEN, NOEHTUYEH HA NbpPBOHAaYas-
HUA n3onar, e peusonupaH OT WUHOKYNK-
paHuTe netopacTtu n A6BAKOBU NI0L0BE.

MopdhonioruyHute Un - KynTypasiHu
0Cc06eHOCTM Ha naToreHa ca npoyyeHun Ha
KOA v V-8, npu 25°C. Ha 7™ peH kono-
HuuTe Ha KOA vmart paguaneH pactex u
651, NyxkaB, He MHOI0 BWUCOK Bb34yLUeH
MuLen, cBeTna OcHoBa. Te ca LUMPOKO
netanongHu, cbc cnabo HarbHaTa nepu-
epusa. MuuenHuTe Xmgu ca XuMasmHHMU,
He cenTupaHu, C npotybepaHcu. Bbpxy
V-8 KOMoHUUTE ca C pajuasieH pacTtex u
cBeT/ia OCHOoBa. Te ca LUMPOKO neTasiong-
HK, ¢ HarbHata nepudepus. Bb3ayHUAT
MuLen e 681, MHOro nyxkas. MuuenHute
XUhu ca HakbApPEHMN.

CnopaHruute Bapupat no copma:
NMMOHOBMAHMTE, C Masjka nanuia, ca
npeob6nagasaliy, HO UMa U C KpyLLOBUA-
Ha ¢opmMa, UM LWMPOKO OBasiHW. Te ca
TN OTAENAWN ce, C KbC neguuen. Pas-
MepuTe Ha cnopaHrumte ca 34.8 x 27.6
pm; |1 = 1.2. PasamepuTte Ha nanuaite ca
3,47 um. CrnopaHrmoHocumTe ca CuUMMo-
AnanHo pasknoHeHN.

M3onaTtute ca xomotanmyHu. Ooro-
HUTe ca OBasIHO-C(hepuyHHU, C rnagku cTe-
HW 1 pasvepu 27.11-29.64 pm, cpefHo
28.37 pm. AHTepuguuTe ca naparvHHu,
12-21 pm. OocnopuTe ca 3akpbl/ieHu, ae-
6€eN0CTEHHN, C FafKn CTEHU U pasmepu
27.03-32.06 um, cpegHo 29.54 um, nnei-
poTnyHu (Tabnmua 1). Te ce obpasysart B
XpaHuTesiHa cpega, npu 25°C cnep 6 oHu.

HapactBaHe Ha wMuuena npu
nzonar Tr 3 e perucTpupaHo mexagy 2 u
31°C. OntumanuuTe Temnepartypu 3a
pactexa ca 25 - 26°C.

The inoculated apples show
symptoms — brown, dry rot around the
infection plug, on the 7" day after the
infection. The causal agent identical to

initial  isolate was re-isolated from
inoculated shoots and apple fruits.
Morphological and cultural

characteristics of the pathogen were
described on PDA and V-8, at 25°C. On
the 7" day the colonies on PDA have a
radial growth and whitish, fluffy, not very
high mycelia, with colorless base. They
are broadly petaloid, with a slightly curved
periphery. The mycelia hyphae are
hyaline, non-septate, with protuberances.
On V-8 the colonies show a radial growth
and a whitish base. They are also broadly
petaloid, with a slightly curved periphery.
The mycelia hyphae are curly-like.

The sporangia vary in shape: the
lemon-shaped ones with small papillae
are the prevailing shapes but the
obpyriform or wide ovate sporangia are
also found. They are caduceus, with a
short pedicel. The size of the sporangia is
34.8 x 27.76 um; I=1.2. The papillae have
the size of 3.47 um. The sporangiophores
are branched sympodially.

The isolates are homothallic. The
oogonia are oval-shaped, with smooth
walls and the size of 27.11-29.64 um,
average 28.37 um. The antheridia are
paragynous, 12-21 um.The oospores are
oval-shaped, with thick smooth walls,
sized 27.03-32.06 pm, av. 29.54 pm,
plerotic (Table 1). They are formed in the
media after 6 days, at 25°C.

The growth of the mycelia of the
isolate Tr 3 was registered between 2 and
31°C. The optimum temperatures for the
mycelia growth are 25 - 26 °C.
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Tabnuua 1. Pasamepn Ha 0OroHUMTE U oocnopuTe Ha nsonart Tr 3, B um
Table 1. The size of oogonia and oospores, isolate Tr 3, in um

Media PDA

Isolate Oogonia Oospores
Tr3 d length width d length | width
Average | 28.37 27.11 29.64 | Average | 28.54 32.06 | 27.03
Cv% 2.09 2.7 3.46 Cv% 18.52 2.86 9.16
S2 0.35 0.54 1.05 S2 38.73 0.84 6.13
S 0.59 0.73 1.03 S 6.22 0.92 2.48
Max 30.03 28.00 32.6 max 38.00 34.00 | 42.00
min 27.5 26.00 29.00 min 26.00 31.00 | 22.00
[JaHHuTe 3a MopdonornyHuTe Wu The data received about the

KYNTYpasiHUTE XapakTepuCTUKN Ha MULes-
HUTE KOMOHWUMW, MULEnHUTE Xudwu, cno-
paHrumte, aHTepuauuTe_un 0OroHuTe, "
oocrnopuTe ca eaVHTUYHM C XapakTepuc-
TMKuTe Ha Buga Phytophthora cactorum,
Oomycetes.

OT u3onatute, nokassawy mMopdo-
NIOTUYHN  XapaKTEPUCTUKK, TUMUYHU 3a
Phytophthora cactorum, e ekcTtpaxupaHa
BUCOKO KadectBeHa [HK, koato e
amnanduyupaHa no metoga Ha PCR
(durypa 3). Ha arapo3Hus ren nuHuaTa 0
e [AHK craHgapt, 1 - oTpuyaresnHa
KOHTpOMa, OT 2 Ao 7 ca wu3onartute,
MOPPOSIOTMYHO  MAEHTUIULNPAHN  KaTo
Phytophthora cactorum.

morphological and cultural characteristics
of the mycelia colonies, the mycelia, the
sporangia, the antheridia and the oogonia,
and the oospores are identical with the
characteristics of the Oomycete specie
Phytophthora cactorum.

From the isolates  showing
morphological characteristics typical for
Phytophthora cactorum, a high quality
DNA was extracted and amplified using
the PCR method (Figure 3). On the gel
the line O is DNA ladder, 1 — negative
control, from 2 to 7 are the isolates
morphologically identified as Phytophthora
cactorum.

2 3 458 B 7

dur. 3. AHK dparmMeHT Ha MOPAOSIOTMYHO UAEHTUULUMPaHNTE M301aTU Ha

Phytophthora cactorum

Fig. 3. DNA bands of the isolates morphologically identified as Phytophthora

cactorum

0 — AHK cTtaHgapT; 1 - HeratnBHa KoHTpona; 2 -Tr1;3-Tr2;4-Tr3;5-Tr4;6-Tr5;7-Tr6
0 — DNA ladder; 1 - negative control; 2-Tr1;3-Tr2;4-Tr3;5-Tr4;6-Tr5;7- Tr6
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MonekynsapHuAT aHanus, 6asvpaty
ce Ha PCR amnnndgmkaumoHeH npoToKon
C npaimepHa gBoiika ITS4 n ITS6, gasa
(oparmeHT, ¢ pasmep ot 850-900 bp, 3a
BCUYKM TecTBaHW m3onatn. Tosu pasmep
Ha (hparmeHTa e XxapakTepeH 3a BWAO-
BeTe OT pog Phytophthora.

N3BOAN

Ha 6a3a Ha nonyyeHute pesynratu
MOXe [a Ce HanpasAT cnegHUTe N3BoaM:

1. M3BbpWEH € MOHUTOPUHT Ha
NELHUKOBY HacaxaeHus, C Lesn ycTaHoBS-
BaHe Ha YMTOCAHNTAPHOTO UM CHCTOSHME.

2. Mpn nabopatopHu aHanu3u, Ha
pacTteHusiTa CbC CUMNTOMU Ha THUEHe Ha
KOpeHWTe 1 OCHOBWTE, ca MOoJTyYeHu U30-
natn Ha utodpTopoBu natoreHn. Mop-
dhoniormyHaTa U KynTypasiHa xapakrepuc-
TUKN (MULLENTHWN KOSTOHUK, MULETHU Xndn,
CrnopaHrum, adHTepuguiite n OOroHWTE,
00CMopuTE) N OnpefeneHnTe Kapanasiiu
TemnepaTtypu 3a MuLeneH pacrex, cpas-
HeHn ¢ nybnvkauuy B iuteparypara, nos-
BO/IABAT KaTo NpUYMHUTEN Ha 3abonssa-
HeTO No felwHuLnTe B palioHa Ha TpsBHa,
ha 6bae onpegened suabt Phytophthora
cactorum.

3. VI3BBbPLIEHNAT MOMEKYNSAPEH aHa-
nn3, 6asupaw, ce Ha PCR amnnuduka-
uus, gaea pparmeHT, ¢ pasmep ot 850-900
bp, 3a BCMYkM TecTBaHW M30/1aTH, KOETO
noTebpXagasa NpuHagNeXxHocTTa UM Kbm
pog Phytophthora Ha knac Oomycetes.

4. Mo newHuuuTe, B palioHa Ha
TpsBHa, e ycTaHoBeH BUABLT Phytophthora
cactorum, KOWTO He e cbobwasaH npu
NelHrKa 3a ycnosusaTa Ha bbarapus.

The molecular analysis using the
PCR amplification protocol with ITS4 and
ITS6 primers pair gives a band with the
size of 850-900 bp, for all the tested
isolates. That band size is characteristic
for the species from the genus
Phytophthora.

CONCLUSIONS

Based on experimental data received
the following conclusions can be made:

1. Monitoring of hazelnut orchards
have been performed with the aim to
determine their phytosanitary status.

2. Phytophthora pathogens have
been isolated from hazelnut plants
showing root and crown rot symptoms.
Morphological and cultural characteristics
of the isolates (mycelia colony type,
mycelia hyphae, sporangia, antheridia
and oogonia, oospores), and the cardial
temperatures  for mycelia  growth,
compared with data published in the
literature, let us conclude that the causal
agent of the disease on hazelnuts in the
region of Tryavna is Phytophthora
cactorum.

3. The molecular analysis based on
PCR amplification gives a fragment with a
size 850-900 bp for all the isolates tested —
a confirmation that they belong to genera
Phytophthora from Oomycetes.

4. On the hazelnut plants in the
region of Tryavna the specie Phytophthora
cactorum was found. To our knowledge
this is the first report of Phytophthora
cactorum on hazelnuts in Bulgaria.
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PE3OME

W3cnepsaHeTo e npoBefeHO B
UIMXK3-TposH npe3 nepuoga 2013-2015
r., B C/IMBOBO HacaxieHue OT copT
KaTuHka, npu HenosIMBHN YCNOBUSA, BbPXY
nceBAoMNoA30/IMCTU CBET/I0O CUBU TOPCKU
MoyBM, XapakTepumsupalim ce C Kucena
peakums 1 cnabo 3anaceHn ¢ XpaHUTenHu
BeLlecTsa.

Lienta Ha HacTOALLOTO u3cneasaHe
e f[a Ce YCTaHOBM B/MAHWETO Ha pas-
JIMYHUTE BapuaHTU Ha noAgbpxaHe Ha
noyseHarta MOBBPXHOCT (yrap, ectecTseH
TPEBOCTO, W3KYCTBEH TPEBOCTON) BbpXY
KOHLeHTpauuaTa Ha a3oT, poccop (P,0s)
n kanumii (K,O) B NOBBPXHOCTHUSI OTTOK U
NU3NMETPUYHUTE BOAM.

B pesyntar Ha nposegeHuTe
nscnefBaHns yCTtaHOBMXME Ye:

N3cnepgsaHuTe XpaHUTENHW ene-
MEHTU B MOBBLPXHOCTHUA BOAEH OTTOK U
NIM3NMETPUYHUTE BOAM Ca B paMKUTE Ha
npegenHo gonyctumara KoHLeHTpauua u
He npeacTas/iABaT ONacHOCT OT 3aMbpCsA-

SUMMARY

The study was carried out in
RIMSA, Troyan in the period 2013-2015,
in a plum plantation with Katinka cultivar,
under non-irrigated  conditions, on
pseudo-podzolic light gray forest soils,
characterized by an acid reaction and
poorly stored with nutrients.

The aim of the present study is to
determine the effect of different soll
surface maintenance variants (fallow,
natural grassland, artificial grassland) on
the concentration of nitrogen, phosphorus
(P,0s) and potassium (K,0) in the surface
runoff and lysimetric waters.

As a result of the conducted
researches it was found that:

The studied nutrients in the surface
water runoff and lysimetric waters are
within the maximum allowable concentration
and do not pose a risk of environmental
pollution.
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BaHe Ha oKosiHaTa cpefa.

Haii-Bucoka cTteneH Ha murpauus e
oTyeTeHa Npu asoTa B HUTpaTHa dopma
(27,0 mg/l) n kanua (26,0 mg/l), a ¢ Hai-
Hucka e cocchopsbT (0,05 mg/l).

MogabpxaHeTo  Ha  noyBeHaTa
MOBBbPXHOCT B €CTECTBEH W W3KYCTBEH
TPEBOCTOI HaMasisiBa C MbTU U3HECEHUTE
KO/IM4ecTBa a3oT (AMOHWEB U HUTPATEH).

KnoyoBn  aymun:  XpaHWUTESHU
eNleMeHTH, NMOBBPXHOCTEH OTTOK,
NM3NMETPUYHUTE BOAMW, NOAAbpPXaHe Ha
noysarta, cnmea

YBO[,

Unctata BOga € M3KIUAUTESTHO
BaXHa, KaTo U3TOYHMK 3a NUTENHN HYXAW,
HanosiBaHe, NPOMWLUNIEHOCT, TPaHCNopT,
oTaux, pubonos. MNMpe3 nocnegHuTe gece-
TUNETNsA ce yBesimyaBa BHOCHT Ha 3ambp-
cuTenn, a pesyntarbT e gerpagauus Ha
KayecTBoTO Ha BogaTa (Carpenter et al.,
1998). CbluTe aBTOpPU yCTaHOBSABAT, 4ye
nosuweHnte ottoum Ha P n N KbMm
NMOBBbPXHOCTHUTE BOAW, WU3MEPEHU cnes
BHaCsiHEe Ha TOp WM Ha4yMH Ha 06paboTka
BbpXy 3emegesnicka 3eMms, NpUu4YMHsBaT
3ary6bu Ha TopoBe P 1 N (npu oTTuvaHe)
06MKHOBEHO No-mManko ot 5% oT npuo-
XEHOTO KO/siM4ecTBO. 3arybuTte oT 06op-
CKW TOp Morat ga 6baat Masiko Nno-BUCOKU
(oo 20%, ako BefgHara cfef HaHacsHeTO
nagHat Basexu). Te3n MPOoueHTHN CTOW-
HOCTU obGaye He oueHsiBaT 06LWMs NOTOK
Ha N KbM BOAHMTE €KOCUCTEMU, Tl KaTo
Te He BK/IYBAT MHQUATPaUNS U U3NYX-
BaHe, KOMTO B KpaiiHa cMeTka npeHacaT N
B MNOAMNOYBEHUTE N MOBBLPXHOCTHUTE BOAM.

KonnyectBoTO Ha HuUTpaTute, AOC-
TMrawm A0 MOBLPXHOCTHWUTE BOAW B Ha-
CaxJeHnsTa Bapmpa U3KIHYNTENHO MHO-
ro, B 3aBMCMMOCT OT BuAa Ha KynTypute,
npakTukutTe 3a OTBOAHABAHE, TEXHOJIO0-
rMaTa Ha oTrnexgaHe, noyBuTe, KNumara,
reosiorusTa u apyru hakTopu.

Mo-ronsAma 4acT OT AbXAoBHaTa
BOZa B HacaxeHusATa nonvea B 3emATa,
KaTo 4acT OT HuTpatuTe ce oTnaraTt, B
pesyntaT Ha KOETO MO-Maslko HWUTpaTu
pocturat  go  MOBBPXHOCTHUTE  BOAM.

The highest degree of migration
was reported for nitrogen in nitrate form
(27.0 mg/l) and potassium (26.0 mg/l),
and the lowest one was found in
phosphorus (0.05 mg/l).

The maintenance of the soil surface
in natural and artificial grassland reduces

the exported amounts of nitrogen
(ammonium and nitrate).

Key words: nutrients, surface
runoff, lysimetric waters, soil

maintenance, plum

INTRODUCTION

Clean water is extremely important
as a source for drinking, irrigation,
industry, transport, recreation, fishing.
Imports of pollutants have increased in
recent decades, resulting in degradation
of water quality (Carpenter et al., 1998).

The same authors found that increased
runoff of P and N to surface water,
measured after application of fertilizer or
tillage to agricultural land, caused losses
of P and N fertilizers (on run-off) usually
less than 5% of the applied amount.

Manure losses can be slightly higher (up
to 20% if precipitation falls immediately
after  application). However, these
percentages do not estimate the total flow
of N to aquatic ecosystems, as they do
not include infiltration and leaching, which
ultimately transfer N to groundwater and
surface water.

The amount of nitrates reaching
surface waters in plantations varies
greatly, depending on the type of crops,
drainage practices, cultivation technology,
soils, climate, geology and other factors.

Most of the rainwater in the
plantations is absorbed into the ground,
and some of the nitrates are deposited, as
a result of which less nitrates reach the
surface waters. The options for controlling
this type of nitrate pollution below the soll
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BapnaHTUTEe 3a KOHTPO/A Ha TO3U BUA
3amMbpcsaBaHe C HUTpaTU Nog noyseHaTa
NMOBBPXHOCT Ca Masko.

A30TbT, dhocdhopbT M KamaT ca
OCHOBHUTE XpaHUTesIHW BeLLecTBa, KOMTo
3aeHO C OpraHV4yHOTO BELLECTBO B NOY-
BaTa OnpeaesnsaT NOYBEHOTO M/04opoaue.
Mop BAMSHWE Ha BOAHaTa epo3usa Te ca
OCHOBEH 06eKkT Ha 3arybu, 3aBucewm ot
TepeHa, KOIMYECTBOTO BasieXu, BHaCSHe
Ha TOpOBe, MOYBEHOTO M/I0A0pPOANE 1 Ap.
M3HacsaT ce kakto ¢ TBbPAUS, Taka U C
TeyHuss oTTok (Pimentel and Kounang,
1998).

KoHueHTpaumnte Ha N, P, K, Ca n
Mg BbB BOgaTa, B C/ieACcTBME OT epo3us,
ca CWIHO NOBUSIHM OT NpueTaTa cuctema
3a nogabpXxaHe Ha no4ysarta v ce yBesnu-
yaBaT C yBenMyaBaHe Ha TOPEHETO U WH-
TeH3uTeTa Ha 06paboTBaHe Ha nousara.
Haii-BucoknTe koHueHTpauum Ha N, P, K,
Ca n Mg BbB BOAa, OT BOAHA epo3ud, ce
nosiBsABaT MpW KOHBEHLMOHa/IHAa 06paboT-
Ka Ha nouysarta, a B cnydaa Ha P - npu
HeobpaboTBaeMa 3eMS B €CTEeCTBEHMU
noneta (Bertol et al., 2003; 2005)

B no-ronsmara cu 4acTt, CIMBOBUTE
rpaavHn B TPOSIHCKMA PEeruoH, ca pasmno-
JNIOXEHN BbpXY CBeT/oCKMBKU, cnabonpo-
OYKTUBHM NOYBU, C HUCKO CbAbpXaHMe Ha
OCHOBHUTE XpPaHUTENHN €NEMEHTU, BbPXY
HaK/IOHEH TEPEeH U ca W3/IOKEHN Ha
NMOCTOSIHHA OMACHOCT OT BOAHA €po3us.

Epo3usita e OCHOBEH hakTop 3a
JerpagauuaTa Ha noyeara M 3ambpcsiBa-
He Ha MOBBPXHOCTHUTE BOAW C HYTPUEH-
TW, NIECHO [OCTBMNHW 3a KyNTypHUTE pac-
TeHus hopmun Ha a3oT, hocdhop 1 Kanwuia.

V3BefeHn ca MHOTO6PONHN ONUTU Y
Hac u B 4YyxbuHa, C Len ycTaHOBsiBaHe
W3HOCHT Ha XpaHWUTENHW eNemMeHTu OoT
BHECEHUTE MMWHEpPa/IHN U  OpraHuyHu
TOPOBE C MOBBLPXHOCTHMSA OTTOK U NN3U-
MeTpuyHu Boau. Cnopef peguua yyeHu
(Mihailova, 2000; Oenema et al., 2005;
Lockhart et al., 2013) 3ambpcsaBaHeTo Ha
NMOBBbPXHOCTHUTE W NI3UMETPUYHUN BOAN C
a3oT u occop e cneacTtenme Ha UTEH-
3upukaumaTa Ha 3emepgenueto. Toea e
CBBbP3aHO C pUCK OT rofIIMO HaToBapBaHe

surface are few.

Nitrogen, phosphorus and
potassium are the main nutrients that,
together with the organic matter in the
soil, determine soil fertility. Under the
influence of water erosion, they are the
main object of losses, depending on the
terrain, the amount of precipitation,
fertilizer application, soil fertility and
others. They are exported with both solid
and liquid runoff (Pimentel and Kounang,
1998).

The concentrations of N, P, K, Ca
and Mg in the water, due to erosion, are
strongly influenced by the adopted soil
maintenance system and increase with
increasing fertilization and tillage intensity.

The highest concentrations of N, P, K, Ca
and Mg in water, from water erosion,
occur in conventional tillage, and in the
case of P - in uncultivated land in natural
fields (Bertol et al., 2003; 2005).

For the most part, plum orchards in
the Troyan region are located on light
gray, low-yielding soils, low in essential
nutrients, on sloping terrain and are at
constant risk of water erosion.

Erosion is a major factor in soll
degradation and surface water pollution
with  nutrients readily available to
cultivated plants in the forms of nitrogen,
phosphorus and potassium.

Numerous experiments have been
carried out in Bulgaria and abroad in order
to establish the export of nutrients from
imported mineral and organic fertilizers
with surface runoff and lysimetric waters.
According to a number of scientists
(Mihailova, 2000; Oenema et al., 2005;
Lockhart et al.,, 2013), the pollution of
surface and lysimetric waters with
nitrogen and  phosphorus is a
consequence of the intensification of
agriculture. This is associated with a risk
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Ha noyBaTa W BMCOKa KOHUEHTpauus Ha
OCTaTb4YHM KONMYECTBa XpaHUTesNHu ene-
MEHTHK, KOMTO ca NoTeHUuMasHa onacHocT
3a 3aMbpcsiBaHe Ha noA3emMHuTe BoAM C
Hutpatn (Aarts, 2003; Christou et al.,
2005; Chica-Olmo et al., 2014).

B NIMK3-TposH B Npogb/ixeHne Ha
roavHm ce paboTu, BBbPXY KOMJ/IEKCEH
noaxo4 npv OCbLUECTBABAHE FPUXNUTE 3a
C/IMBOBUTE AbPBETA, C NPOTMBOEPO3MOHA
edhekTnBHOCT. lNMpoy4yBaHNsTa ca Haco4e-
HM KbM CbYeTaBaHe Ha pauvoHasIHU cuc-
TeMu 3a noggbpXxaHe Ha noyseHarta no-
BbPXHOCT, C MEPKM HACOYEHU KbM EKOJIO-
rocbo6pasHO M3MNoJ3BaHe Ha MNoyYBeHUTe
pecypcu.

M3cnegBaHma Ha Mihaylova and
Totev (1998) nokasBaT NPOTVBOEPO3VNOHEH
edekT 1 oTToKopeayuMpallia aKTMBHOCT Ha
HAKOW BUAOBE (PypaxHW TPEBU, KOUTO Buxa
MOI/M Ja ce M3MNon3ear 3a 3aTpeBsiBaHe Ha
MeXAypeamsita B OBOLLHW HAaCaXKAEHNS.

LlenTa Ha HacTOALOTO u3cnenBaHe
€ [a ce ycTaHOBW B/IUSTHMETO Ha pas/niny-
HUTE BapuaHTW Ha noggbpXxaHe Ha
noyseHarta MoOBbPXHOCT (yrap, ectecTBeH
TPEeBOCTON, U3KYCTBEH TPEBOCTOW) BbPXY
KOHLeHTpayuaTa Ha as3oT, hoccop (P,0s)
n kanuin (K,O) B NOBbPXHOCTHMSA OTTOK "
NN3NMETPUYHUTE BOAM.

MATEPVAJT N METOOU

OnuTbT e npoBefeH npes 2013-2015
r. B UITDK3-TposiH B C/IMBOBO HacaxaeHune
OT copT KartuHka, cb3gageHo npe3 2010
r., CbC CeBepo3anagHoO MW3NO0XeHne Ha
CKNoHa, npu 4-5° HaknoH. [bpBeTara ca
3acafieHu B nocafbyHu AMU, 3apefeHun
30 kg o6opckm TOp M 400 g cynep-
ochaT. M3cnepgsaHeTo € NpoOBeAEHO
6e3 BHaCsiHe Ha A0Mb/IHATE/IHW TOPOBeE.

NMoyBeHaTa MOBBLPXHOCT ce MNofa-
AbpXa B TpY BapuaHTa:

1. YepHa yrap — nogabpxaHe Ha
MexaypeamaTa B yrap, Ypes AMCKOBaHe;

2. EctectBeH  TpeBocTOli  —
3auMmsiBaHe Ha  Mexaypegusata  C
€CTeCTBEHN MHOTOroAuLWHY TPEBUK;

3. M3kycTBeH  TpeBOoCTOM  —
3aumMmsABaHe Ha MexaypeavaTa C TpeBHa

of high soil load and high concentrations
of residual nutrients that are a potential
risk of groundwater contamination with
nitrates (Aarts, 2003; Christou et al.,
2005; Chica-Olmo et al., 2014).

RIMSA Troyan has been working
for years on a complex approach to the
care of plum trees, with anti-erosion
effectiveness. The studies are aimed at
combining rational soil surface maintenance

systems with measures aimed at
environmentally friendly use of sall
resources.

Studies of Mihaylova and Totev
(1998) show an anti-erosion effect and
runoff-reducing activity of some types of
forage grasses, which could be used for
grassing between rows in orchards.

The aim of the present study is to
determine the effect of different soil
surface maintenance treatments (fallow,
natural grassland, artificial grassland) on
the concentration of nitrogen, phosphorus
(P,0s) and potassium (K,0) in the surface
runoff and lysimetric waters.

MATERIAL AND METHODS

The experiment was conducted in
2013-2015 in RIMSA Troyan in a plum
plantation of cv. Katinka, established in
2010, with northwestern exposure of the
slope, at 4-5° slope. The trees are planted
in planting pits loaded with 30 kg of
manure and 400 g of superphosphate.
The study was carried without the
introduction of additional fertilizers.

The soil surface is maintained in
three variants:

1. Fallow - the interrows are
maintained as a fallow by disking;

2. Natural grassland - the interrows
are covered by turfgrass of natural
perennial grasses;

3. Artificial grassland - interrows are
covered by turfgrass of grass mixture from
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cmecka OT 6060BM W XUTHW TPEBU B
cboTHoweHue (1:1), c BuaoBeTe: 3Be34aH
W YepBeHa Briacartka.

C ornen npocnegsBaHe KOHLEH-
TpaumsaTa Ha XpaHuTesnHW BellecTBa B
NMOBBbPXHOCTHWUS OTTOK U NIU3UMETPUYHUTE
BOAM Ca M3rpajeHn Tpu CbOPBXKEHMUS, MO
€[HO Ha BCEKM BapuaHT, npencTasnsBa-
Wy TpaHwes. TpaHwesTa e wusrpageHa
nepneHavKyISpHO Ha HakMoHa, obxBalla
Tpu pega n Tpu mexaypeans. OTTodHaTa
BOZa ce cbbupa B NOSMETUIEHOBU CbAO0-
Be, pasnosiokeHn B fiMa B Hali-HuckaTa
yacTt (IM3MMETPUYHN BOAM) U Hali-BMCOKaTa
(MOBBPXHOCTEH OTTOK), OT KbAETO Cce
B3uMar npobure.

KoHueHTpauusaTa Ha asoT, docdop,
Kasimii B NOBBPXHOCTHWUSA OTTOK W JIU3U-
MeTpuyHuTe Boan (mg/l) e ycTtaHOBeHa
cnektpochotomeTpuyHo ¢ NANOCOLOR
oT - MACHEREY-NAGEL GmbH &
Co.KG

Upe3s maTemaTtuyecka o06paboTka
Ha paHHuTe ¢ nporpama ANOVA B Excel,
ca M34MC/IEHN 3aBUCMMOCTM Ha Kopena-
UUSt 1 perpecust Mexay HsKkou napameTpu
Ha HYTPUEHTUTE, CUATaHW 3a eKOMOrUYHU
3ambpcuTenu.

PE3SYNTATU N OBCBbXOAHE

CepuosHM LWeTn npeaunsBnKsa BOA-
HaTa epo3nsa Npu OBOLLHN HacaxXAeHus B
NMaHWHCKUTE pPEernoHn, KOeTo OT CBOS
CTpaHa BOAW [0 epO3MOHHA N3MMBAEMOCT
1 3aMbpcABaHe Ha NMOBbPXHOCTHWUTE BOAU
C OCHOBHW XpaHuTenHu enemeHTu. Onpe-
JenAwo 3HavyeHWe uvMaT  pasfnyHuUTe
CUCTEMU Ha NOoAAbpXaHe Ha no4yseHaTa
NMOBBLPXHOCT.

Ot Tabnuua 1 ce Bwxaa, ye npu
3a1araHe Ha onuta npe3 2013 r. He ce
Habngasar OTYeT/IBU Pa3fINKN B KOH-
LeHTpauusaTa Ha as3oT B 3aBMCMMOCT OT
cucTeMuTE Ha NnoAabpXaHe Ha noysara.

legume and grasses in ratio (1:1) with
bird's-foot-trefoil and red fescue at a
seeding rate of 5 kg/da;

In order to monitor  the
concentration of nutrients in the surface
runoff and lysimetric waters, three
facilities were built, one for each variant,
representing a trench. The trench is built
perpendicular to the slope, covers three
rows and three rows.

The effluent is collected in
polyethylene containers located in a pit in
the lowest part (lysimetric water) and the
highest (surface runoff), from where the
samples are taken.

The concentration of nitrogen,
phosphorus, potassium in surface runoff
and lysimetric waters (mg/l) was
determined spectrophotometrically with
NANOCOLOR from - MACHEREY-
NAGEL GmbH & Co.KG.

By mathematical data processing
with the ANOVA program in Excel,
correlation and regression dependences
between some parameters of nutrients
considered as environmental pollutants
were calculated.

RESULTS AND DISCUSSION
Water erosion causes serious
damage to orchards in mountainous
regions. Which in turn leads to erosion
washability and contamination of surface
water with essential nutrients. The
different systems of soil surface

maintenance are of decisive importance.

Table 1 shows that when betting on
the experience in 2013, there are no clear
differences in the concentration of nitrogen
depending on the soil maintenance
systems.
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Tabnuua 1. CpegHoOroguiliHa KOHUEHTpaums Ha a3oT B MOBbPXHOCTHUSA OTTOK U
nmsumeTpudHm Boam (mg/l) (2013-2015)
Table 1. Average annual concentration of nitrogen in surface runoff and
lysimetric waters (mg/l) (2013-2015)

NHsN NOzN NO,N
BapuaHTt [oBbpXHOCTEH NN3nMeTpuYHN MoBbpxHOCTEH  JIM3UMETPUYHU T[TOBBPXHOCTEH  JIM3UMETPUYHU
Treatment oTToK/Surface Boau/Lysimetric otTok/Surface  Bogw/Lysimetric oTTok/Surface  Bogw/Lysimetric
runoff waters runoff waters runoff waters
2013
1. Yrap
Clean cultivation 0,27 0,50 1,6 27,0 1,000 0,200
2. EcTecTBeH TPeBOCTOIA
Natural grassland 0,90 0,19 0,9 25,0 1,100 0,085
3. V3KycTBEH TPeBOCTOM
Artificial grassland 0,60 0,12 2,9 15,0 1,400 0,100
2014
1. Yrap
Clean cultivation 1,98 0,49 8,4 6,6 0,025 0,048
2. EcTecTBeH TpPeBOCTOIA
Natural grassland 0,14 0,27 0,3 0,6 0,011 0,016
3. V3kycTBEH TpeBOCTOM
Artificial grassland 0,07 0,49 2,7 4,0 0,014 0,015
2015
1. Yrap
Clean cultivation 0,51 0,50 11,7 71 0,032 0,055
2. ECTECTBEH TPEBOCTOW
Natural grassland 0,32 0,35 1,6 1,4 0,170 0,240
3. VI3KycTBEH TPeBOCTOM
Artificial grassland 0,30 0,05 1,2 1,5 0,060 0,100

A30TbT (HUTpaTHa opma) e ¢ MHOro
MO-HUCKA KOHLEHTpauusi npu 3aTpeBeHuTe
BapuaHTy npes3 2014 n 2015 r. n ¢ No-ronsam
M3HOC Npu MOAAbPXaHE Ha MoyYBeHaTa
MOBBPXHOCT B yrap, Kakto B NOBbPXHOCTHUS
OTTOK Taka U B IM3MMETPUYHNTE BOAM.

Cnopeg (Hapepn6a Ne 9 ot 16 mapT
2001) makcumasiHO aonycTuMaTa KOHUEeH-
Tpaumsa Ha Hutpatn (NO3N) B nuteliHaTa
Boga e 50 mg/l. ToBa e Hal-onacHUAT 3a-
MbpcuUTEN Ha npupogHata cpefa. KoHueH-
Tpauusita Ha HUTpaTM B MOBEYETO ecTec-
TBEHW U3TOYHULM e no-Masiko oT 10 mg/l.

3a TpuTe roAnHN OT n3cneBaHeTo,
B [uHaMuKa, 3aeHO C pasBUTUETO Ha
TpeBHUTE BUAOBE B TPETU BapuaHT (3Be3-
[JaH 1 yepBeHa Bnacatka), KOJIM4ecTBOTO
Ha HUTpaTHMA as3oT Hamansasa mnporpe-
cnBHO OT 2,9 mg/l (NOBbPXHOCTEH OTTOK)
n 27,0 mg/l (nu3umeTpuyHn BOAM) 3@
2013 po 1,2 mg/l u 4,0 mg/l npe3 2015 r.
(Tabnmua 1). Mogo6bHM pe3yntartu 3a Hali-
HUCKa KOHLUeHTpauua npu 3se3gaH 4,49
mg/l, cnpsmo Apyrv TpeBHW BUAOBe, B
M3HOCa Ha HuUTpaTtu, ca cbooweHn oT
Mihailova n Totev (1998).

Mpu a3oTa B amMoHueBa hopma
(NOy4N) ce HabnwogaBa cbliaTa TeHO4EHUNS.

Nitrogen (nitrate form) has a much
lower concentration in the grassy variants
in 2014 and 2015 and with higher exports
while maintaining the soil surface in set-
aside, both in surface runoff and in
lysimetric waters.

According to (Ordinance Ne 9 of 16
March 2001), the maximum permissible
concentration of nitrates (NOsN) in drinking
water is 50 mg/l. This is the most dangerous
pollutant in the natural environment. The
concentration of nitrates in most natural
sources is less than 10 mgl/l.

For the three years of the study, in
dynamics, together with the development
of grass species in the third variant
(bird's-foot-trefoil and red fescue), the
amount of nitrate nitrogen decreased
progressively from 2.9 mg/l (surface
runoff) and 27.0 mg/l (lysimetric waters)
for 2013 to 1.2 mg/l and 4.0 mg/l in 2015
(Table 1). Similar results for the lowest
concentration at bird’s-foot-trefoil 4.49 mg/I,
relative to other grass species, in nitrate
exports were summarized by Mihailova and
Totev (1998).

The same trend is observed for
ammonium nitrogen (NO4N). There is high
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Brcoka e KOHLUEeHTpauusTa M U3HOCHT npwu
nogabpXaHe Ha noysarta B yrap npes 2014
r. (1,98 mg/l - noBbpxHOCTEH OTTOK); 2015 T.
(0,50 mg/l), cnpsAMo 3aTpeBeHMTE BapuaHTh
(Tabnuua 1).

HutputHuat asot (NO,N) 3a 2015
r. CbLWO € C MO-HUCKa KOHLUEeHTpauus B
3aTpeBeHUTEe BapuaHTu.

Bucoknte KOHUEHTpauum Ha asoTa
B HutpatHa popma (NOsN), 3aefHo ¢
octaHasimTe chopmu amoHueB (NO4N) wu
HutputeH (NO,N) ca nop npara Ha
npegenHo gonyctumMaTa KOHLeHTpaumsa 3a
nitenHata Boja W He npeactasnssar
ONacHOCT OT 3aMbpcsBaHe Ha BOAUTE U
oKofnHarta cpegja.

B HaweTo u3cneaBaHe KOHLEHTpa-
uuATa Ha dpocpopa He ce noenmsABa, Crps-
MO pa3/IMYHUTE CUCTEMU Ha NOAAbPXKaHe
Ha nouyBeHaTa NOBBLPXHOCT. TA € B Masiku
KO/IMYECTBa, KaKTO B NMOBbPXHOCTHUS OTTOK,
Taka U B NM3UMeTpUMYHUTE BOAW. ToBa ce
Ob/DKM Ha cnabata pas3TBOPMMOCT Ha MNou-
BeHuTe dpocdat 1 hrkcaLmaTa Ha HeroBu-
Te cbeAuHeHus B noysara. Y npu Tpute Ba-
praHTa HAMa OTYETEHU KOIMYECTBa, OnacHu
3a 3aMbpCcsiBaHe Ha OKo/iHaTa cpeja.

Bucoka KoHUeHTpauus e oTyeTeHa
npes 2015 r., KbAETO NpPeAenHo AonycTMa-
Ta KOHUEeHTpauusa 3a nuTeliHa Boga ce npe-
BuwaBa ¢ 0,3 mg/l B NOBBbPXHOCTHNSA OTTOK
(Purypa 1), KOETO HE € pUCKOBa CTOMHOCT.
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grassland
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grassland

2013

m Mosvprocren otTok/Surface runoff

concentration and export when maintain-
ing the soil in fallow in 2014 (1.98 mg/l -
surface runoff); 2015 (0.50 mg/l), compared
to the grassed treatments (Table 1).

Nitrite nitrogen (NO,N) for 2015
also has a lower concentration in grassy
treatments.

The high concentrations of nitrogen
in the nitrate form (NO3N), together with
the other forms of ammonium (NO4N) and
nitrite (NO,N) are below the threshold of
the maximum permissible concentration
for drinking water and do not pose a risk
of water and environmental pollution.

In our study, the concentration of
phosphorus is not affected by the treatments
soil surface maintenance systems. It is
present in small amounts in both surface
runoff and lysimetric waters. This is due to
the low solubility of soil phosphates and the
fixation of its compounds in the soil. In all
three treatments, no quantities dangerous
for environmental pollution have been
reported.

A high concentration was reported
in 2015, where the maximum permissible
concentration for drinking water was
exceeded by 0.3 mg/l in the surface runoff
(Figure 1), which is not a risk value.
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®ur. 1. CpegHoroguvliHa KOHLUEHTpauus Ha pocchop B NOBBPXHOCTHUSI OTTOK U

nmsumeTpudHm Boam (mg/l) (2013-2015)

Fig. 1. Average annual concentration of phosphorus in surface runoff and

lysimetric waters (mg/l) (2013-2015)
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Kanuat ce u3Haca B no-ronemut Ko-
NinyecTBa C NOBbPXHOCTHUS OTTOK, B CpaB-
HeHne c iM3umMeTpuyHuTe Boaw. Mpu 3ana-
raHe Ha onuta npe3 2013 r., KOHUeHTpa-
umnsita My e Haii-Bucoka (26 mg/l - n3kycTBeH
TeBocToW; 22 mg/l — ecTeCTBEH TPE-BOCTOW).
CnepgBawmte roguHn 2014-2015 r. ce Ha-
6n04aBa pA3Ko NoHWxasaHe (Purypa 2).
Bucoka KoHLUeHTpauua ce 3anassa camo
npv nogabpXXaHeTo Ha noyseHaTa MoBbpX-
HOCT B yrap.

Mog BnvsHME Ha NPOTUBOEPO3NOH-
HaTa pacTUTe/IHOCT B €CTEeCTBEHUA W
N3KYCTBEH TPEBOCTOIN U3HOCHT Ha Kanuii ¢
NMOBBPXHOCTHUA OTTOK € HAKOJIKO MbTU NOo-

MaJTbK.

Potassium is exported in larger
guantities by surface runoff than in lysimetric
waters. When setting the trial in 2013, its
concentration is the highest (26 mg/l -
artificial grassland; 22 mg/l - natural
grassland). In the following years 2014-2015
there was a sharp decline (Figure 2). High
concentration is maintained only when
keeping the soil surface set aside.

Under the influence of the anti-
erosion vegetation in the natural and
artificial ~ grassland, the export of
potassium with the surface runoff is
several times smaller.
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Fig. 2. Average annual concentration
lysimetric waters (mg/l) (2013-2015)

ChbluecTByBa BUCOKa KopesiaunoH-
Ha (r= 0,8399) u perpecroHHa 3aBUCK-
MocT (R°=0.7011) Mexay CbAbpXaHUETO
Ha HuTpaTu (NO3N) B NM3MMETpPUYHUTE
Boan n HUTpUTK (NO,N) B NOBBPXHOCTHUSA
OTTOK, NpW TpUTe BapuaHta Ha nogabp-
XaHe Ha noyBeHaTa NoBbpPXHOCT (durypa
3). Tasn dyHkunsa y=12.532x+3.2451 paBa
Bb3MOXHOCT, 4pe3 Bb3AENCTBUE BbPXY
NO, fa ce perynupa CbAbpXaHMeTO Ha
HUTPaTV B NIN3UMETPUYHUTE BOAN.

KonnyectBoto usHeceH K ¢ nu3u-
METPUYHUTE BOAM W MNOBBPXHOCTHUSA

of potassium in surface runoff and

There is a high correlation
(r=0.8399) and regression (R?=0.7011)
between the content of nitrates (NO3N) in
the lysimetric waters and nitrites (NO,N)
in the surface runoff, in the three
treatments of soil surface maintenance
(Figure 3). This function y=12.532x+3.2451
makes it possible to regulate the content
of nitrates in the lysimetric waters by
acting on NO,.

The amount of exported K with the
lysimetric waters and the surface runoff is
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OTTOK Ca B KOpesaluOoHHa 3aBUCUMOCT C
r=0,8157 1 ¢ KOeYULMNEHT Ha AeTEePMMHaA-
ums R°=0,6655, npu TpuTe BapuaHTa
(Purypa 4). AKo ce Bb3aeiicTBa Ha CbAbp-
XaHveTo Ha K B MOBBPXHOCTHUSA OTTOK,
CbAbpXaHNeTo My B JIM3NMETPUYHUTE

correlated with r = 0.8157 and a
coefficient of determination R® = 0.6655,
in the three treatments (Figure 4). If the
content of K in the surface runoff is
affected, its content in the lysimetric
waters is controlled by the function y =

BOAM Cce KoHTponupa no dyHkumata | 3.9781x-5.3934.

y=3.9781x-5.3934.

y =12,532x + 3,2451

30 A
R’=0,7011¢

NO:z:N

NO:N

dur. 3. MNpathnueH mogen Ha perpecuoHHaTa 3aBMCMMOCT MeXAy CbAbpXaHNeTo
Ha Hutpatu (NO3N) B nm3umeTpudHute Boau wn  HUTpuUTM (NO,N) B
NOBBbPXHOCTHUSA OTTOK

Fig. 3. Graphical model of the regression relationship between the content of
nitrates (NOszN) in the lysimetric waters and nitrites (NO,N) in the surface runoff

30 - y =3,9781x - 5,3934
25 1 R’=0,6655
Surfa@e 2 o
runoff K *
(mgh) - m
> $
O T T T 1
0 2 4 6 8
Lysimetrics waters K (mg/l)

dur. 4. M'pachnyeH mogen Ha perpecuoHHaTa 3aBMCMMOCT MeXAy CbAbpXaHNeTo
Ha K B NOBBbPXHOCTHUSA OTTOK U CbAbPXAHNETO MY B IM3NMETPUYHNTE BOAM

Fig. 4. Graphical model of the regression dependence between the content of K
in the surface runoff and its content in the lysimetric waters
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N3BOAN

MogabpkaHeTo Ha  MnoyBeHaTa
MOBbLPXHOCT B €CTECTBEH W W3KYCTBEH
TPEBOCTON HamansBa U3HOca Ha 06lusA
a30T u 6GnaronpusaTcTBa OMasBaHeTO Ha
OKO/HaTa cpefa OT 3aMbpcsBaHe.

N3HacaHMTEe C  NOBBPXHOCTHUSA
OTTOK W JIM3UMETPUYHN BOAMN XUMUYHU
enemeHTun (as3oT, coccop n Kanuii) ca B
MaJIKU KO/iMyecTBa U He npefcTasnssart
3annaxa 3a 3ambpcsiBaHe Ha OKoMHaTa
cpega.

Haii-Bucoka cteneH Ha mMurpauusi
“UMa a3oTbT B HATpaTHa hopma 1 KanusT,
a Hai-Hucka cocdopbT. YCTaHOBeHa e
HMCKa KOHLEHTpauus Ha HATpatu, nog
npara Ha gonyctuMmara KOHUeHTpauusa 3a
3aMbpcsiBaHe Ha OKo/sHata cpega no
Hapegb6a Ne 9 ot 16 mapTt 2001 r. 3a
KauyecTBOTO Ha BogaTa.

BucokaTa cTteneH Ha kopenauus u
perpecrvoHHUTE 3aBUCUMOCTU MEXAY Cb-
ObpXaHVeTO Ha HWUTPUTU U HUTpaTMK,
KaKTo M CblUMTE 3aBUCMMOCTY MPU Kasus,
HV JaBaT Bb3MOXHOCT 3a Bb3felicTBme u
perynupaHe Ha KOHUEeHTpauunTe Ha noka-
3atennte OT MaTemMaTuyeckuss Mogen,
ypes onpegeneHn opmn Ha TOpeHe, Aa
Ce KOHTpo/Mpa 3ambpcsBaHeTO Ha OTTO-
Ka 1 IM3NMETPUYHUTE BOAM.

CONCLUSIONS

Maintaining the soil surface in
natural and artificial grassland reduces
the export of total nitrogen and favours
the protection of the environment from
pollution.

The chemical elements (nitrogen,
phosphorus and potassium) exported with
surface runoff and lysimetric waters are in
small quantities and do not pose a threat
to environmental pollution.

Nitrate and potassium have the
highest migration rate and phosphorus the
lowest. A low concentration of nitrates has
been established, below the threshold of
the admissible concentration for
environmental pollution under Ordinance
Ne 9 of 16 March 2001 on water quality.

The high degree of correlation and
regression dependences between the
content of nitrites and nitrates, as well as
the same dependences in Potassium,
allow us to influence and regulate
concentrations, indicators of the
mathematical model, through certain
forms of fertilization, to control pollution
surface runoff and lysimetric waters.
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