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PE3OME

[Hec e ob6uwonpreTo cxBallaHeTo,
ye MNPOAYKTUBHOCTTA U WMKOHOMMUYecKaTa
e(peKTMBHOCT Ha OBOLLLAPCTBOTO Morar ga
6baatr nogobpeHn eaMHCTBEHO 4pes
HeroBata WHTeH3udukaumsa. Lenta Ha
HaCcToALLOTO M3cnejBaHe e fa ce ycTa-
HOBW B/IMSAHMETO Ha copTa 1M (hopmMUpoB-
Kara BbpXy CbAbpXaHWeTo Ha MuHepa-
HW XpaHUTENHW BellecTBa B nucTarta Ha
A6bnKoBUTE AbpBeTa. V3cnegsaHeTo e
yacTt OT no-o6LUMPHO un3cnepBaHe, nNpo-
BeXAaHo B VIHCTUTYT no OBOWACTBO -
Mnoeaue. O6GEKT Ha wu3cnegsaHeTo ca
coptoBete [peHn Cwmut, bpebbpH ©”
Kynbp 4, oTrnexgaHu npu Tpu cuctemu
Ha opmupaHe: CTPONHO BpeTEeHO,
ConeH n BepTukanHa oc. AbpBeTaTta ca
cHabasABaHu ¢ BOJa 1 TOPOBE upes cucrte-
Ma 3a KankoBO HanosiBaHe. JlUCTHWUTE
npo6u ca B3emMaHW BeAHbBX TOOULLHO B
Ha4yasI0TO Ha Mecel, aBrycT npes BereTa-
LUMOHHMAT nepuog Ha 2015 wn 2016 .
MonyyeHuTe pesyntaTtuTe nokasgatr ue
cbvabpxaHueTo Ha P, K, Ca, Mg u Fe ca
Haf pedyepeHTHNTE CTOMHOCTK 3a JocTa-

SUMMARY

Today, itisgenerally agreed that the
economic efficiency of fruit growing can
be improved solely by its intensification.

The aim of the present study was to
assess the cultivar and tree training
system impact on the content of mineral
nutrient elements in the leaves of apple
trees. The study is a part of a larger
investigation carried out at the Fruit-
Growing Institute — Plovdiv. Subject of
investigation were ‘Granny  Smith’,
‘Braeburn’ and ‘Cooper 4’ cultivars trained
to three different systems: ‘Slender
Spindle’, ‘Solen’ and ‘Vertical Axis’. Trees
were supplied with water and fertilizers
through a drip irrigation system.

Leaf samples were collected once a year,
at the beginning of August 2015 and
2016.

According to the obtained results, the
content of P, K, Ca, Mg and Fe was
optimal in the three studied -cultivars,
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TbyHa 3anaceHocT Npu TpUTe n3crenBaHn
COpTOBE, He3aBWCMMO OT MnpuaaraHaTa
hopmupoBKa. M3knueHne ce Habnoga-
Ba camMO Mpu as3oTa, KbAEeTO TopoBarta
HOpMa O4YeBMAHO TpAbBa fa ce 3aBuLIN.
Pe3syntatute pgaBaT OCHOBaHMe pJa ce
3aknouun, Yye epturaumsaTa € B CbCTOSHUE
Ja nogabpXka MNOCTOSIHHU U A0CTaTbYHU
KoHueHTpauun Ha N, P, K, Ca, Mg un Fe B
nucTara, T.e. Aa ocurypsisa OnTUMasiHO MU-
HepasiHO XpaHeHe Ha 6BbIKoBUTe AbpBeTa.

Knouosn pymu: [pedn Cwmur,
BpebbpH, Kynbp 4, CTpOIiHO BPETEHO,
ConeH, BeptukanHa oc

YBO/,

WcTopuuecku nornegHaTo, XpaHuTes-
HUTE n3cneaBaHns B OBOLLHUTE KYNTypu ca
OCHOBaTa 3a pa3BUTMETO Ha cTpaTeruy 3a
npeofonisiBaHe Ha XpaHUTENHWUA HeJOCTUr B
pacTeHusita. HamansiBaHeTO Ha MPOCTPaH-
CTBEHaTa 1 BpeMeBa Bapualums B XxpaHuTen-
HUA cTaTyc TpsibBa Ja 6bAaT v3cnefBaHu
no OTHOLLEHWE Ha NoTeHupana 3a nofobps-
BaHe Ha 06wWwua [06MB U KauyecTBOTO Ha
nnogoseTte (Neilsen et al., 2010). Cbabpxa-
HVETO Ha MUHEpPa/IHN XPaHUTE/IHU efleMeH-
TM B NncTata e 06ekT Ha m3cnefBaHe Ha
LUMPOK Kpbr asTopu. [MpuoputeT B TOBa
OTHOLLEHNe obaye uma f6bKoBaTa KynTy-
pa (Nurzynski et al., 1990). 3a ycTtaHoBsIBa-
He 3anaceHocTTa Ha OBOLUHWTE pacTeHus ¢
XpaHUTENHN eNeMeHTU ce U3non3sa LUMpo-
KO METOABLT Ha /IMCTHATa AMarHocTuka. Kato
OVarHocTMyeH MeTof, JIMCTHUSAT aHanns3 ce
OCHOBaBa Ha 3aBWCMMOCTTA, KOSITO CbLUec-
TBYBa MeX[y CbbpKaHMETO Ha XpaHuTes-
H/WTE efleMeHTM B NcTata OT efHa cTpaHa
W BenMuuHaTa Ha gobusa oT gpyra.

AHanM3bT Ha IMcTaTa, 3a pasnuka oT
MOYBEHNS aHanNM3 U BU3yasHaTa AMarHocTu-
Ka, AaBa Bb3MOXHOCT NO-paHo Ja ce ycTa-
HOBV OMACHOCTTa OT HEeAOCTUI WU U3NULLIBK
Ha XpaHWUTESIHU BELLECTBA Y CBOEBPEMEHHO
[Ja ce B3emaT Mepku, npeau owe ga ca ce
nosiBUAM BU3yasIHATE NpuU3HaUW, KOUTO ca
pesyntaT Ha HapyweHu U3N0MIOTNYHU
npoLuecu 1 ca CbNpoBOAEHN OBMKHOBEHO C
HamansBaHe Ha po6wusa (Stoilov, 1977;
Semenuk, 1983; Tsareva, 2005).

MHoro ca chaktopute KOMTO BAWUASAT
BbpXy f[o6buBa Ha S6BLJKOBUTE [AbpBETa.

regardless of the applied training system.
The only exception was reported for
nitrogen, where apparently the application
rate should be increased. The results
gave the reason to conclude that
fertigation is able to maintain constant and
sufficient concentrations of N, P, K, Ca,
Mg and Fe in the leaves, i.e. to provide
optimal mineral nutrition to the apple
trees.

Key words: ‘GrannySmith’,
‘Braeburn’, ‘Cooper 4’, ‘SlenderSpindle’,
‘Solen’, ‘Vertical Axis’

INTRODUCTION

Historically, studies on fruit crop
nutrition were the basis for developing
strategies to overcome nutrient deficiency
in plants. The reduction of spatial and
temporal variation in nutritional status
should be investigated in terms of the
potential to improve total yield and fruit
quality (Neilsenet al., 2010).

The content of mineral nutrient elements
in the leaves was the subject of research
studies of a wide range of authors.
However, in this aspect priority was given
to apple crop (Nurzynski et al., 1990). The
method of foliar diagnostics was widely
used to determine the nutrient reserve of
fruit trees. As a diagnostic method, the
leaf analysis is based on the dependence
that exists between the nutrient content in
the leaves, on the one hand, and the yield
amount, on the other.

Leaf analysis, unlike soil analysis
and visual diagnostics, allows the earlier
detection of the risk of nutrient deficiency
or surplus and timely action can be taken
before the appearance of visual
symptoms resulting from disturbances of
the physiological processes and they are
usually accompanied by a yield decrease
(Stoilov, 1977; Semenyuk, 1983; Tsareva,
2005).

There are many factors that affect
the vyield of apple trees. During the
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Mpe3 BereTauMoHHUAT Nepuos AbpBeTara
U3BNUYAT XpaHWTENHW BellecTBa OT Mou-
BaTa 1 OT HaTpynaHuTe pe3epsu B CTbLO/IO-
TO n netopactute. Mo Bpeme Ha BereTa-
LMOHHUAT nepuog A6bLKOBM AbpBeTa npe-
MUHaBaT npe3 HAKOMKO ha3un: 1. 3non3sa-
He Ha XpaHuTenHute pesepsu; 2. M3Bnnya-
He Ha HOBWM XpaHWUTeNHW BellecTBa OT
noysata; 3. AKymMynupaHe Ha W3B/iIeYEHUTE
BewectBa (Mochizuki and Hanada, 1956;
Stojanowska, 1984). V3BecTHO €, ye Benu-
ynHata Ha [obuBa e B 3aBUCUMOCT OT
CbAbPXaHMETO Ha XPaHUTENTHUTE e/IeMEeHTH
N BHacsHUTE B noveBaTa TopoBe (Stoilov et
al., 1990).

MuKpoHanosiBaHETO € HeOoTMEeHVM
efleMeHT OT TexHosorusaTa 3a oTriexpaHe
Ha WHTEH3UBHU SOBLMKOBM HacaxAeHus.
OcBeH 4Ye ocurypasaT 61aronpusiteH BoAeH
pexvM Ha pacTeHusiTa, cucTemuTe 3a
MUKpOHanosisaHe npefoCcTaBAT Bb3MOXHOCT
3a BHacsiHe Ha TopoBe C NoJsiMBHaTa BoAa
(cbepturaumsn). MNpu depturauma Toposarta
HOpMa OBWKHOBEHO ce pa3fens Ha 4vacTu,
NnpeunsHo [o3vpaHn B CBLOTBETCTBME C
YCBOSIBAHETO Ha XpaHuTe/iHWTe BellecTBa
OT pacTeHusiTa npe3 BereTauuoHHUSA ne-
puog (Haynes, 1985; Kafkafi and Tarchitzky,
2011).

MNpeameTr Ha HacTosWeTo u3cnegs-
BaHe € epeKTbT Ha MUKPOHANOSBAHETO U
depTuraumaTa Bbpxy CbAbpXaHMETO Ha
MVHEPa/IHN  XpaHUTENHW BellecTBa B
nmMcta Ha Tpu copTa A6bAKM npu Tpu
cucTeMn Ha popmupaHe, oTriexaaHn B
WHTEH3UBHO HacaxieHue.

MATEPWNAN N METO4WA

N3cnepsaHeTo e npoBefeHo npes
2015 n 2016 r. B UHTEH3MBHO SA6bJIKOBO
Hacax/jeHue, cb3faZleHo npe3 nponerra
Ha 2011 r. Ha TepuTopMATa HA UHCTUTYTA
no osowapcTteo B nosavB./3non3BaH e
nocagbyeH marepuvas 0T COpTOBeTe
peHn Cwmut, bpebbpH u Kynbp 4,
npucbaeH BbLPXY nog/ioxka M 9. Tpute
copTa ce pas/iMyaBart Mo CpPoK Ha 3peeHe.
BpebbpHe paHeH, Kynbp 4 — cpefHo
paHeH, a 'peHn CMWUT e KbCHO 3peeLl.
MouBaTa e TUNMYHa NUBaALHO-KaHesneHa,
NIEKO NecbuIMBO-TNIMHECTA U C HeyTpasiHa

vegetation season the trees absorb
nutrients from the soil and from the
reserves accumulated in the stem and
shoots. According to apple trees pass
through several stages during the
vegetation season: 1. Use of the nutrient
reserves; 2. Absorption of new nutrients
from the soil; 3. Accumulation of the
absorbed substances (Mochizuki and
Hanada, 1956; Stojanowska, 1984). It is
well known that the amount of vyield
depends on the nutrient content and the
fertilizers applied to the soil (Stoilov,
1977).

Microirrigation is an important part
of the technology for growing intensive
apple plantations. In addition to providing
a favourable water regime for trees,
microirrigation  systems  provide the
opportunity to apply fertilizers with
irrigation water (fertigation). The fertilizer
rate is usually divided into parts in
fertigation, which are precisely dosed in
accordance with nutrient uptake by plants
during the vegetation season (Haynes,
1985; Kafkafi and Tarchitzky, 2011).

The subject of the present study
was to investigate the effect of
microirrigation and fertigation on the
content of mineral nutrients in the leaves
of three apple cultivars trained to three
different systems and grown in an
intensive plantation.

MATERIAL AND METHODS

The research was carried out in
2015 and 2016 in an intensive apple
plantation, established in the spring of
2011 on the territory of the Fruit-Growing
Institute in Plovdiv. Planting material of
the cultivars ‘Granny Smith’, ‘Braeburn’
and ‘Cooper 4’ grafted on M 9 rootstock
was used in the study. The three cultivars
ripen at different periods. ‘Braeburn’ is an
early one 'Cooper 4’ is medium early and
‘Granny Smith’ is late. The soil is typical
meadow-maroon, slightly sandy-clayey
and neutral. The soil surface in the

282



peakuusi. [louBeHaTa MOBBLPXHOCT B
ONWTHOTO HacaxieHwe e nogabpXaHa B
yepHa yrap. MisnutaHum ca Tpu cuctemn Ha
hopmupaHe: CTpoiitHo BpeTeHo, CoNneH un
BepTtukasiHa oc.

Mpe3 2012 r. B ONMTHOTO Hacaxne-
HMEe e u3rpageHa cucTemMa 3a KamnkoBo
HanosiBaHe. ONTUMa/THMAT MNOSIMBEH pe-
XVWM € M3uncnsiBaH Bb3 OCHOBA Ha v3na-
pPeEHMETO OT BOAHA MOBBLPXHOCT, U3Mepe-
HO u4pe3 usnaputen "Knac A”, kato eta-
noHHata esanoTpaHcnupauua (ETy) e
npueto ga ce paBHABa Ha 80 % ot
cToliHOCTMTE Ha wu3napeHumeTo (Allen et
al., 1998). Cnep vHCTanIMpaHeTo Ha Kan-
KoBaTa cucTtema TOPOBETEe ca BHaCsAHW C
nonnBHata Boga (thepTurauyms) upes
TOpocMecuTesn ¢ NOCTOSHHO paspexajaHe.
BHacsaHM ca KOMMJIEKCHW TopoBe OT
cepuute KpuctanoHn” (YARA) ¢ pasnmyHo
CbAbPXaHNE Ha Makpo Y MUKPOE/IEMEHTH
(Tabnuua 1).

experimental plantation was maintained
as black fallow. Three training systems
have been studied: Slender Spindle,
Solen and Vertical Axis.

In 2012 a drip irrigation system was
constructed in the experimental
plantation. The optimal irrigation regime
was calculated on the basis of
evaporation from the water surface,
measured by a "Class A" evaporator. The
reference evapotranspiration (ET,) was
assumed to be equal to 80% of the
evaporation values (Allen et al., 1998).
After installing the drip system, the
fertilizers were applied with the irrigation
water (fertigation) by a constant dilution.
Complex fertilizers from  ‘Kristalon’
(YARA) series with different contents of
macro and trace elements were applied
(Table 1).

Tabnuua 1. TopoBU HOPMU K pasnpeesieHNeTo UM Npes MeceLnTe Ha BeretaumaTa
Table 1. Fertilizer annual application rates and their monthly partitioning

EnemeHtn  Toposwm PasnpegeneHneHaToOpoOBUTEHOPMUMNOMECELN
Nutrients HOpMWU Application rate monthly partitioning
Application  Appun Maii FOHM Honw ABryct
rates April May June July  August
kg/ha % % % % %
2015 r. — 7p03m o1 "Kpuctanon" Ha YARA
2015 — 7 doses of “Kristalon” of YARA
N 76.6 54,1 27.3 18.5
P,0Os 34.9 33.8 61.6 4.6
K,0 41.7 68.1 22.8 9.1
MgO 6,6 66,6 24.2 9.2
2016 r. — 7p03m o1 "Kpuctanon" Ha YARA
2016 — 7 doses of “Kristalon” of YARA
N 76.6 54.3 28.6 17.1
P,0Os 39.8 29.6 61 9.4
K,0 53.9 52.7 29.9 17.4
MgO 8.4 52.4 31 16.6

TopeHeTo € €40HO N CbWwOo BBbB BCUYKU

The same fertilization practices were

BapvaHTu. 3a oueHka Ha MuHepanHoto | applied in all the variants. Leaf analysis

XpaHeHe Ha pacTeHudATa € Wn3nosi3BaHa

was used to evaluate mineral nutrition of
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NINCTHa AgmarHocTuka. CbabpXaHNETO Ha
MUHEpPaNHN XpaHUTENHU €efleMeHTN B
nicTata e onpeaensHo BeAHbX roAvLHO
Kato /IMCTHMTE npobu ca B3eMaHu B
Haya/I0TO Ha Mecel, aBrycT, paHaAOMU3n-
paHoO OT cpeparta Ha netopacTturte. Jlnct-
HUTE NMPo6u ca aHaIM3MpaHu No BapuaH-
TW 3a CbAbpXaHue Ha a30oT — Mo AecTu-
NauMoHHMA MeTod, Ka/umili — nnambKo-
hoTomeTpuyHO, ochop —  KOJOpK-
METPUYHO C peayKTop XuApasuH cyngar,
Kauuin M marHe3mii — KOMMJ/IEKCOMET-
PUYHO, 1 XENA30 — KOSIOPUMETPUYHO.

PE3YJITATU N OBCBXXOAHE

JaHHnTe 3acbabpXaHneTo Ha N, P,
K, Ca, Mg n Fe B nucrtata npe3 ggete
Beretauum ca npeacraseHn Ha durypa 1,
2, 3,4, 5 n 6. C uskiwoyeHe Ha asora,
CbAbPKAHNETO HA MUHEPASIHN E/IEMEHTHU
B /McTatae Hajg [fofHarta rpaHuiua Ha
JocTaTbyHa 3anaceHocT M npu  TpuTe
uscneABaHn copTta, He3aBuWCMMO OT Mpu-
naraHata ¢opmupoBka. CbObpXaHWeTo
Ha a30T e 6WNo No-HWCKO OT pechepeH-
THUTE CcToiHoCcTM (2,2-2,5 %) un npe3s
ABeTe rogMHu Ha uscnepggaHeto. Mpuuu-
Hata 3a TO3M HeJoCTUT BEPOATHO e
HaB/IM3aHETO Ha HacaXAeHNeTo B Nepunos
Ha Nb/HO N04OAAaBaHE W OTHOCUTENHO
HMCKaTa TopoBa. ToBa Hasara 3aBuLlaBa-
He Ha 6a30BMTE a30THM TOPOBU HOPMU
npe3s cnegsawmrte seretaumm ¢ 50%.

Mpu chocpopa cTonHOCTUTE ca B On-
TUManHm rpaHugm (0,18-0,4%) (Koumanov,
2008). Tyk ce HabnwogasaTpasmuns
npe3 oTAesiHMTe TOAMHU KaTo CbAbpXa-
HMeTto Ha chocchopa npe3 2016 e noutn
[Ba MbTu NO-BNUCOKO B cpaBHeHue ¢ 2015.
CpaBHsiBaliku pasniMyHuTe QOpMUPOBKY
He ce HabnogasaT pasnukM KoeTo fasa
OCHOBaHMe pfa ce npeanosioxu, 4e
npuyvHuTE 3a HabnwgasaHUTe pasmums
ca Haii-Beye KMMaTuyHN.

CTOMHOCTMTE Ha Kans CbLUO ca B
ontumanHu  rpaHuuyn  (1,1-1,6%).Tyk
obaye ce HabniwgaBar pasMuns npu
oTaenHute coptoBe. lMpu copta peHu
CMWT ca OTYETEHM Ha-HUCKM CTOMHOCTM
Ha Ka/uiiB cpaBHeHWe C bpebbpH U

the plants. The content of mineral
nutrients in the leaves was determined
once a year. The leaf samples were
collected at the beginning of August,
randomized from the middle part of the
shoots. The leaf samples were analyzed

by variants, as follows: the nitrogen
content — by the distillation method,
potassium — by flamephotometry,
phosphorus —  colorimetrically  with

reduction hydrazinesulfate, calcium and
magnesium — complexometrically and
iron — colorimetrically

RESULTS AND DISCUSSION

Data about the N, P, K, Ca, Mg,
and Fe content in the leaves in the two
vegetation seasons are presented in
Figure 1, 2, 3, 4, 5 and 6. The mineral
content in the leaves was above the lower
limit of sufficient reserves, with the
exception of nitrogen, in all the three
studied cultivars, irrespective of the
applied training system. In the two years
of the study the nitrogen content was
lower than the reference values (2.2-
2.5%). The reason for the nitrogen
deficiency was probably the entry of the
plantation into a period of full fruiting and
the relatively low fertilizer rate. That
necessitated an increase of the basic
nitrogen fertilizer rates in the next
vegetation seasons by 50%.

The values of the phosphorus
content were within the optimal limits
(0.18-0.4%), (Koumanov, 2008). Differences
were observed in the two years, the
phosphorus content in 2016 being almost
twice as high as in 2015. Comparing the
different training systems, there were no
differences, which gives the ground to
conclude that the reasons for the
reported differences were mostly due to
climatic conditions.

The potassium values were also
within  the optimal limits (1.1-1.6%).
However, there were differences between
the cultivars. In ‘Granny Smith’ the
potassium values were the lowest
compared to ‘Braeburn’ and ‘Cooper 4,
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Kynbp 4, ToBa BEpOSATHO ce Ab/mkM Ha | probably due to the more vigorous

no-0yiHMs BereTaTMBEH pacTeX, Xapak- | vegetative growth, typical of that cultivar.

TEepeH 3a TO3u CopT.
CbAbpXaHNETO Ha Kasuumii, marHe- The calcium, magnesium, and iron

31N 1 XXEeNnsa3oB fiucTata ca B onTuMasiHu | contents of the leaves were optimal in the

rpaHyuM  npe3  ABeTe roAuMHM  Ha | two years of the study.

nscneaBaHeTo.
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dur. 1. CbabpXaHue Ha a3oT B /ICTa Ha SA0BL/IKMTE OT U3C/nefBaHNTE COPTOBE
3a 2015-2016r., kbgeto 1.1. 'peHn CmuT/CTpoiiHO BpeTeHo; 1.2 [peHwn
Cmnt/ConeH; 1.3 'peHn Cmunt/BepTukasiHa oc; 2.1 bpebbpH/CTPONHO BPETEHO;
2.2 bpebbpH/ConeH; 2.3 bpebbpH/BepTukasiHa oc; 3.1 Kynbp4/CTpaHu4yHo
BpeTeHO; 3.2 Kynbp 4/ConeH; 3.3 Kynbp 4/BepTukasiHa oc

Fig. 1. Nitrogen content in the apple leaves of the varieties studied for 2015-2016,
where 1.1. Granny Smith/Slender Spindle; 1.2 Granny Smith/Solen; 1.3 Granny
Smith/ Vertical Axis; 2.1 Braeburn/Slender Spindle; 2.2 Braeburn/Solen; 2.3
Braeburn/Vertical Axis; 3.1 Cooper 4/Slender Spindle; 3.2 Cooper 4/Solen; 3.3
Cooper 4 /Vertical Axis
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Kanwuii/Potasium
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dur. 2. CbabpXaHue Ha Ka/nii B incTa Ha A6bMIKMTE OT nacregBaHnTe copToBe 3a 2015-
2016r., kbgeto 1.1. 'peHn CmuT/CTpoiiHO BpeTeHo; 1.2 NpeHn CmuT/ConeH; 1.3 I'peHn
Cmnt/BepTukanHa oc; 2.1 bBpebbpH/CTpoiiHO BpeTeHO; 2.2 bpebbpH/ConeH; 2.3
BpebbpH/BepTukanHa oc; 3.1 Kynbp4/CTpaHu4HO BpeTeHO; 3.2 Kynbp 4/ConeH; 3.3
Kynbp 4/BepTukasiHa oc

Fig. 2. Potassium content in the apple leaves of the varieties studied for 2015-2016, where
1.1. Granny Smith/Slender Spindle; 1.2 Granny Smith/Solen; 1.3 Granny Smith/Vertical
Axis; 2.1 Braeburn/Slender Spindle; 2.2 Braeburn/Solen; 2.3 Braeburn/Vertical Axis; 3.1
Cooper 4/Slender Spindle; 3.2 Cooper 4/Solen; 3.3 Cooper 4/Vertical Axis
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dur. 3. CbabpxaHne Ha hocchop B fiMcTa Ha AGBLMKATE OT MU3C/eABaHUTE COPTOBE 3a
2015-2016r., kbgeto 1.1. M'peHn CmuT/CTpoiiHO BpeTeHo; 1.2 IpeHu CmuTt/ConeH; 1.3
peHn CmuT/BepTukanHa oc; 2.1 BpebbpH/CTpoiHO BpeTeHo; 2.2 BpebbpH/ConeH; 2.3
BpebbpH/BeptukanHa oc; 3.1 Kynbp4/CtpaHun4yHO BpeTeHO; 3.2 Kynbp 4/ConeH; 3.3
Kynbp 4/BepTukasiHa oc

Fig. 3. Phosphorus content in the apple leaves of the varieties studied for 2015-2016,
where 1.1. Granny Smith/ Slender Spindle; 1.2 Granny Smith/Solen; 1.3 Granny
Smith/Vertical Axis; 2.1 Braeburn/Slender Spindle; 2.2 Braeburn/Solen; 2.3
Braeburn/Vertical Axis; 3.1 Cooper 4/Slender Spindle; 3.2 Cooper 4/Solen; 3.3 Cooper
4/Vertical Axis
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Kanuwmia/Calcium
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dur. 4. CbabpXaHMe Ha Kanuuii B fincta Ha si6b/kuTe OT M3cnefBaHUTE COPTOBE 3a
2015-2016r., kbgeto 1.1. 'peHn CmuT/CTpoiiHO BpeTeHo; 1.2 peHn CmunTt/ConeH; 1.3
peHn Cmut/BepTukanHa oc; 2.1 BpebbpH/CTpoiiHO BpeTeHo; 2.2 BpebbpH/ConeH; 2.3
BpebbpH/BepTukanHa oc; 3.1 Kynbp4/CTpaHunyHO BpeTeHO; 3.2 Kynbp 4/ConeH; 3.3
Kynbp 4/BepTukasiHa oc

Fig. 4. Calcium content in the apple leaves of the varieties studied for 2015-2016, where
1.1. Granny Smith/Slender Spindle; 1.2 Granny Smith/Solen; 1.3 Granny Smith/Vertical
Axis; 2.1 Braeburn/Slender Spindle; 2.2 Braeburn/Solen; 2.3 Braeburn/Vertical Axis; 3.1
Cooper 4/Slender Spindle; 3.2 Cooper 4/Solen; 3.3 Cooper 4/Vertical Axis
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dur. 5. CbabpXaHue Ha MarHesuin B fincta Ha A6b/IKUTE OT U3C/ieaBaHUTE COPTOBE 3a
2015-2016r., kbgeto 1.1. M'peHn CmuT/CTpoiiHO BpeTeHo; 1.2 peHu Cmut/ConeH; 1.3
peHn CmuT/BepTukanHa oc; 2.1 Bpeb6bpH/CTpoiiHO BpeTeHO; 2.2 BpebbpH/ConeH; 2.3
BpebbpH/BeptukanHa oc; 3.1 Kynbp4/CtpaHun4yHO BpeTeHO; 3.2 Kynbp 4/ConeH; 3.3
Kynbp 4/BepTukasiHa oc

Fig. 5. Magnesium content in the apple leaves of the varieties studied for 2015-2016,
where 1.1. Granny Smith/Slender Spindle; 1.2 Granny Smith/Solen; 1.3 Granny
Smith/Vertical Axis; 2.1,Braeburn/Slender Spindle; 2.2 Braeburn/Solen; 2.3
Braeburn/Vertical Axis; 3.1 Cooper 4/Slender Spindle; 3.2 Cooper 4/Solen; 3.3 Cooper
4/Vertical Axis
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dur. 6. CbabpXaHMe Ha Xena3o B fincta Ha ssi6b/KUTE OT M3C/iegBaHMTE COpPTOBE 3a
2015-2016r., kbgeto 1.1. 'peHn CmuT/CTpoiiHO BpeTeHo; 1.2 peHn CmunTt/ConeH; 1.3
peHn Cmut/BepTukanHa oc; 2.1 bpebbpH/CTpoONHO BpeTeHo; 2.2 bpebbpH/ConeH; 2.3
BpebbpH/BepTukanHa oc; 3.1 Kynbp4/CTtpaHun4yHO BpeTeHO; 3.2 Kynbp 4/ConeH; 3.3
Kynbp 4/BepTukasiHa oc

Fig. 6. Iron content in the apple leaves of the varieties studied for 2015-2016, where 1.1.
Granny Smith/Slender Spindle; 1.2 Granny Smith/Solen; 1.3 Granny Smith/Vertical Axis;
2.1 Braeburn/Slender Spindle; 2.2 Braeburn/Solen; 2.3 Braeburn/Vertical Axis; 3.1Cooper

4/Slender Spindle; 3.2 Cooper 4/Solen; 3.3 Cooper 4/Vertical Axis

N3BOAN

Pa3nmuHnTe BapmaHTHU Ha dhopMu-
paHe (CTPOHO BPETEHO, COJMIEH U BEPTU-
KaslHa 0C) He BAUSIAT, BbPXY CbObpXa-
HMETO Ha MWHEPaNTHUXPAHUTENHW efle-
MEHTM B siucTata Ha u3cregsaHuTe 16b-
KoBM copToBe.Bogewo 3HauyeHue 3a Cb-
ObpXaHWeTO Ha MUHepasTHUTEe eNeMeHTU
uma copra.

OnpefensHeTo Ha TopoBara HopMa
TpsibBa ga ce cbobpassiBa C Bb3pacTTa,
rbctoTara M GMONOTMYHUTE XapakTepuc-
TWKM Ha copTa.

KankoBoTo HanosieaHe u dhepTura-
uusita ca npegnoctaBka U rapaHumsa 3a
yCMEeLHOo Npon3BOACTBO.

Mpu nNpaBWIHO NpuIoXeHne dep-
TuraumsaTae B CbCTOSHME Ja noggbpxa
NMOCTOSAHHM U AOCTaTbYHW KOHLEHTpauuu
Ha N, P, K, Ca, Mg n Fe B nucrara, T.e.
Ja ocurypsiea OMTUMaNIHO MUHEPasTHO
XpaHeHe Ha A6BbIKOBUTE pacTeHUs.

CONCLUSIONS

The different variants of training the
apple trees (Slender Spindle, Solen and
Vertical Axis) do not have an effect on the
content of mineral nutrients in the leaves
of the studied apple cultivars. The cultivar
has the greatest effect on the content of
mineral elements.

The fertilization rate should be
established based on the tree age,
density and the biological characteristics
of the cultivar.

Drip irrigation and fertigation are a
prerequisite  and a guarantee for
successful fruit production.

When properly applied, fertigation
is able to maintain stable and sufficient
concentrations of N, P, K, Ca, Mg and Fe
in the leaves, i.e. to provide optimal
mineral nutrition to apple plants.
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Effect of some soil herbicides on the vegetative habits
of peach seedling rootstocks in a nursery
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PE3IOME

MpoyyBaHETO € W3BbLPLUEHO Mpes3
2010-2012 r. B VIHCTUTYT NO OBOLLAPCTBO -
MnoeavB. W3cnegBaHo € BAMSIHUETO Ha
KOMOWHMpaHUsA nouseH xepbuung MeTodeH
(meTonaxnop+okcmdpnyopodeH) U KOHTaKT-
HVS NoyBeH xepbuung ¢ NUCTHO paelicTeue
Mnemx 50 B (hnymumokcasvH) BbpXy Bere-
TaTMBHUTE NPOSIBM Ha NpackoBeHa ceMeHHa
NoAJ/10XKa B MUTOMHKK MbpBa rogmHa. Xep-
éuunaute ce npunaraxa B nepuoga 20-25
MapT, Npeay HayasnioTo Ha BereTauus, Herno-
CpefCTBEHO crfief, 3acsaBaHeTO Ha ceMeHa-
Ta. 3a10keHn 6sixa cnegHUTe BapuaHTtu: 1.
KoHTpona (HeTpeTupaHa, pbyHO MJIEBEHA);
2. MeTodheH — 120 ml/da; 3.MeTodheH — 240
ml/da; 4. Mnegpx 50 BM - 8.0 g/da; 5.
Mnempx 50 BM — 20.0 g/da. Pesyntatute
nokaseart, 4Ye XepouumauTe, BKIOYEHW B
Npoy4YBaHETO B MPU/IOKEHUTE [03U peasiu-
3Mpar MHOTO [o6bp xepbuungeH edhekt
BbpXY 3ansieBensiBaHeTo, KaTo MpoAb/IKM-
TE/IHOCTTa Ha XepbuuuaHoTo nocnenein-
crteue e 3,5-4 meceua. BusyanHu cumntomm
Ha (PUTOTOKCUYHOCT NpU TpeTupaHuTe C
xepbuumamn pacteHus He 6sxa Habnwogasa-
HY. MpackoBeHUTE NOAJI0XKN OT TpeTUpaHu-
Te C xepbuuuan BapuaHTu UMaTt CTOWHOCTU

SUMMARY
The study on the effect of applying
the combined soil-applied herbicide

Metofen (metolachlor + oxyfluorfen) and
the contact soil herbicide with foliar
activity Pledge 50 WP (flumioxazine) on
the vegetative habits of peach seedling
rootstocks was carried out in the period
2010-2012 at the Fruit-Growing Institute -
Plovdiv in a nursery first year. The soil
herbicides were applied in the period 15-
25 March, before beginning of vegetation.

The following variants were included in
the study: 1. Control (untreated, hand-
weeded); 2. Metofen — 120 ml/da; 3.
Metofen — 240 ml/da; 4. Pledge 50 WP —
8.0 g/da; 5. Pledge 50 WP — 20.0 g/da.
The results showed that the soll
herbicides included in the study, provided
a full control of weed infestation at the
applied rates. The efficient herbicide post-
effect lasted for 3,5-4 months. No visual
symptoms of phytotoxicity were observed
in the peach rootstocks treated with
herbicides. The results showed higher
values of plant height and thickness in the
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3a gebenvHa B 30HaTa Ha npucaxgaHe u
BMCOYMHA Ha pacTeHusTa MO-BUCOKA B
CpaBHeHWe C KoOHTponara.

KntouoBu Lymu: NpacKoBEeHM
ceMeHayeTa, xepbuunan, UTOTOKCUYHOCT,
BereTaTuBHY NPOSIBY, M/IEBEN.

yBO/[,

MneBenHata pacTUTENHOCT € cepuo-
3eH Npo6siem B pascafHULMTE Ha OBOLLHNTE
Kyntypu. MNnesennte CUMHO NOTWUCKaT pas-
BUTMETO Ha NOA/IOXKKUTE W NpucagHuLuTe
npu MpoM3BOACTBOTO Ha MocafgbyeH Mmare-
puan. MNpsikaTa Bpefa OT 3anseBefsiBaHe
(KOHKYpeHUMs Mexay nnesen u KynTypeH
BMA, MO OTHOLUEHWE Ha Bfara, CBETNMHA,
XpaHUTeNHW BeLlecTBa OT noysara u Tesu,
BHECEHW C TOpPOBETE) € 0COB6EeHO CWIHO
uspaseHa. [log BAusSHME Ha nnesenuTe
pacTexbT 1M pa3BUTMETO Ha JApbByeTaTta ce
3abaBs, AbpBecuMHaTa He y3psiBa U ce Nos-
yyaBa HecTaHfapTeH nocagbyeH MaTepuan.
KocBeHaTta Bpefaa OT 3anneBesfisiBaHe (pas-
npocTpaHeHue Ha HenpusaTenu n 6onecTu B
T.4. BMPYCHM ) B TO31 cfiyyaih € 0cobeHo
CW/HO M3paseHa, B Npeasuna CbBpPeMeHHNUTE
U3MCKBaHWUSI 3a MPOM3BOACTBO Ha cepTudu-
uupaH, cBobofeH oT BMpYycHU 6051ecTu, 0BO-
LLleH nocagbyeH maTepualn.

B nuTepatypata cbliecTByBaT AaHHM
3a pas3NMyHO BAMSIHWE Ha peauua NoyBeHU
W NIMCTHU Xepbuuman BBbPXY pacTexa Ha
NpackoBEHW ceMeHayeTa, M3MNo/3BaHn KaTo
NOAOXKM — OT /iunca Ha OUTOTOKCUYHOCT U
nosyyaBaHe Ha Ka4yeCTBEHU MNOZJ/IOXKKY,
rogHW 3a npucaxgaHe, A0 MHOIO CWIHa
TOKCMYHOCT cflef, MpunaraHe Ha HsKou
aKTMBHM BellecTBa Ha Xxepouumgn u
3armBaHe Ha pacTeHusTa (Altland et al.,
2003; Rankova, 2004; Altland 2005; Hanson
and Schneider, 2008; Rankova, 2011;
Rankova and Tityanov, 2013; Rankova and
Tityanov, 2014).

B npoyuBaHe OTHOCHO B/IMSIHNETO Ha
xepbuunante Mnempxk 50 B n MeTtocheH
BbpXY BeretaTMBHUTE MPOSIBY HA CEeMEHHU
NoAIOXKKA OT 6afemM B MNUTOMHUK NbpBa
roguHa Gelle ycTaHOBEHO, Ye fgenpecupa-
WMAT eddekT Ha aKTUBHWTE BeLlecTBa e no-
CW/IHO NPOSIBEH NO OTHOLLEHME MokasaTens
BMCOYMHA Ha pacTeHusTa U CpaBHUTESTHO
no-cnabouspaseH No OTHOLUEHWE aAebenu-

area of grafting in the herbicide treated
variants compared to the control.

Key words: peach
herbicides, phytotoxicity,
habits, weeds

seedlings,
vegetative

INTRODUCTION

Control of weed vegetation is a
serious agrotechnical problem in fruit tree
nurseries. Weeds have a strong
suppressing effect on rootstock and scion
development in production of planting
material. The direct negative impact of
weed infestation (weed-cultivated crop
competition for moisture, light and
nutrients from soil and fertilizers) is
particularly strong. Under the influence of
weeds, growth and development of the
young trees is delayed, wood does not
mature and the obtained planting material
is of low quality. The indirect impact of
weed infestation, such as the occurrence
of pests and diseases, including viral
ones, is strongly expressed in that case,
taking into account modern issues in the
production of certified, virus-free fruit
planting material.

There are data in literature about
the different effect of a number of soil and
foliar herbicides on growth of peach
seedlings, used as rootstocks — from a
total lack of phytotoxicity and the
production of good quality planting
material to very strong phytotoxicity after
applying some active substances
contained in the herbicides, leading to
dying of the trees (Altland et al., 2003;
Rankova, 2004; Altland, 2005; Hanson
and Schneider, 2008; Rankova, 2011;
Rankova and Tityanov, 2013; Rankova
and Tityanov, 2014).

In a study about the effect of the
herbicides Pledge 50 WP and Metofen on
the vegetative habits of almond seedling
rootstocks in the nursery during the first
year, it was established that the
depressing effect of the active substances
was obviously expressed in relation to
plant height and comparatively less
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HaTa B 30HaTa Ha npucaxgaHe (Rankova
and Tityanov, 2014). Cnep TpeTupaHe c
BUCOKM 031 MeTodoeH - 240 mi/da v Mnemx
50 WP- 8.0 n 20.0 g/da,ce HabnwogasaT
CMMNTOMMW Ha (OUTOTOKCUYHOCT, BK/THOUUTEN-
HO Hekpo3a M M3cbxBaHe Ha sucTta. Cumn-
TOMUTE Ha PUTOTOKCUYHOCT, MPUYUHEHN OT
xepbuunanTe, ce npeogonsisat okosno 35-45
OHW cnepj NOHWKBaHe Ha CceMeHavetara.
Mpu Npon3BOACTBOTO Ha MOAJ/IOXKM OT 6a-
[eM Moxe fa ce npenopbya npunaraHeTo
Ha MeTodpeH — 120 mi/da n Mnemx 50BIM —
8,0 g/da BepgHara cnep ceutbata npeau
NMOHUKBaHe Ha pacTeHusTa. TpeTupaHeTo C
Mo-BMCOKM [03M OT Te3n akTUBHW BellecTsa
€ pucKoBaHO nopaau npeaus3BUKBaHe Ha
(OUTOTOKCUYHOCT, KOATO Ce MposiBABa B
noTuckaHe Ha pactexa. B aHanornyHm
NnpoyyBaHna BbPXY BUAHWETO Ha MOYBEHU
Xepéuunam e ycTaHOBEHO, 4Ye aKTUBHOTO
BELLECTBO S-MeTo/1ax/10p MMa NnoATMCKaLlo
B/IMSIHME BBbPXY NOHMKBAHETO M pacTexa Ha
npackoseHn cemeHadveta (Rankova, 2002;
Rankova, 2004).

Llen Ha HacToAwoTO npoy4ysaHe 6e
Ja ce uscneiBa B/IUSHUETO Ha MO4YBEHUTE
xepbuuman  MetodpeH (meTonaxnop  +
okcudpnyopodbeH) n Mnegx 50 Bl (cpny-
MWOKCa3VH) BbPXY PacTexHuUTe MposBu Ha
CEMEHHM NOAJIOXKKM OT nMpackoBa B
NUTOMHVK MbpBa rognHa.

MATEPVAT N METOON

lMpoyyBaHEeTO € W3BLPLIEHO Mpes3
2010-2012 r. B VIHCTMTYT No OBOLAPCTBO -
Mnosaus. Crpartnduumparm cemeHa
(kocTunik) OT MpackoBa 6sixa 3aceTn B
nepuoga 15-25 mapT B onuTHa napuena Ha
AbnbéounHa 3-5cm 1 pascTosiHMe BbTpe B

pega 5-7cm. HenocpencTteeHo  crnep
cemtbata Ha cemeHata Ce W3BbPLUK
TpeTMpaHe C MOYBEHUTE  Xepbuunaw.

MpoyyeHo 6e BUAHMETO Ha akTUBHUTE
BellecTBa MeTonaxnop + okcudpyopodpeH
(MeTodpeH) u dpnymuokcasmH (Mnegx 50
BI1), kato BCekn eaunH xepbuumg ce
m3nonsea B [fABe [03U. 3a/lokuxa ce
cnepHute BapuaHTu: 1. KoHTpona
(HeTpeTupaHa, pbBYHO  nIeBeHa); 2.
MeTtodpeH -120ml/da; 3. MeTodeH —
240ml/da; 4. NMnepx 50 BM — 8.0g/da; 5.
Mnepox 50 BIM — 20.0g/da.

expressed in relation to thickness at the
place of grafting (Rankova and Tityanov,
2014). After treatment with high rates of
Metofen — 240 ml/da and Pledge 50 WP 8.0
and 20.0 g/da, symptoms of phytotoxicity
were reported, expressed as necrosis and
leaf  withering. The  symptoms  of
phytotoxicity caused by the herbicides were
overcome about 35-45 days after seedling
emergence. Application of Metofen — 120
ml/da and Pledge WP - 8,0 g/da
immediately after sowing, before plant
emergence, can be recommended in the
production of almond seedling rootstocks.
Treatment with higher rates of those active
substances is risky for causing phytotoxicity,
which is expressed in growth suppression.
In similar studies on the effect of soil
herbicides, it was established that the active
substance S-metolachlor had a depressing
effect on the germination and growth of
peach seedlings (Rankova, 2002; Rankova,
2004).

The aim of the present research
was to study the effect of the soil-applied
herbicides  Metofen  (metolachlor +
oxyfluorfen) and Pledge 50 WP
(flumioxazine) on growth habits of peach
seedling rootstocks in a first-year nursery
field.

MATERIAL AND METHODS

In the period 2010-2012 a study
was carried out at the Fruit-Growing
Institute - Plovdiv. Stratified seeds
(stones) of peach were seeded at 3-5 cm
depth at a 5-7 cm distance in the row, on
an experimental plot in the period 15-25
March. Treatment with soil herbicides was

applied immediately after sowing the
seeds. The effect of the combined
herbicide  Metofen  (metolachlor  +

oxyfluorfen) and of Pledge 50 WP
(flumioxazine) was studied, each of the
herbicides used at two different rates. The
following variants were established: 1.
Control (untreated, hand-weeded); 2.
Metofen — 120 ml/da; 3. Metofen — 240
ml/da; 4. Pledge 50 WP — 8.0 g/da; 5.
Pledge 50 WP - 20.0 g/da.
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OnnUTBT ce 3a/10kM NO CTaHAapTeH
MeTOA Ha AbArMTe peaose, B 4 MoBTope-
Hus. KoHTponata ce nogabpxalle yicta ot
nnesenu Ypes pbUHO naeseHe npes3 30 AHU.
Mo Bpeme Ha BereTauusaTa NoAs10X-kute ce
oTrnexgaxa no cTaHgapTHa Tex-Hoorus.

3a oueHka Ha xepbuumgHaTta edu-
KacHOCT Ha NpWIOXeHWTe xepouuuan no
BpEMe Ha BeretauusTa ce oTyeTe 3ansese-
NAABaHETO B OTAEe/IHUTE BapuaHTWM B AWHA-
MUKa MO KOMNYECTBEHO-TEINIOBEH METOo[,
npe3 30 gHWM OT gartata Ha TpeTupaHe, A0
NpUKIOYBaHe Ha XepobuumaHoTo nocnepeii-
cTBME.

Mo Bpeme Ha BeretaumsatTa ce
U3BbPLUBaxa Hab/IAEHNA BbPXY pacTexa u
pasBUTMETO Ha pacTeHusTa — MOHWKBaHe,
BBHLUHU NPMU3HaLM Ha TOKCUYHOCT (X/10p03a,
Hekpo3a), Aenpecus Ha pacTexa.

Mpe3 mecey, aBrycT (15-20 aBrycT) ce
M3BBLPLUM OKa4YecTBABaAHE Ha NOAMOXKUTE,
KaTo 6sXxa OTYETEHU GUOMETPUYHMTE MOKa-
3aTenM BMCOYMHA Ha CTb6/10TO (CM) M
pebenvHa B 3oHata Ha npucaxpgaHe (mm).
OkayecTBsIBAHETO Ha pacTeHusTa B TO3U
nepuog cbBnaja ¢ MOMEHTa Ha npucaxaia-
He, onpefeneH Kato Hai-nogxoAsl, 3a
U3BbPLUBaHE Ha 06n1aropofsiBaHe B HallaTa
oBolLapcka npakTuka. onyyeHuTe pesysn-
TaTu ce 06paboTuxa No MeToda Ha aucnep-
CVOHHUS aHasn3.

PE3YJITATN N OBCBXAAHE

lMnesenHata acounauma B OBOLLHUA
pascagH/K B eKCMepuUMEHTa/IHOTO MNosie Ha
MO - MNnoBavB ce xapakTepusnpa kaTo aco-
umMaumna ot “okoneH Tmn”, T. €. B HedA npe-
obnagasart naeBenn OCHOBHO OT rpynara Ha
€[HOroAMNLLHNTE paHHW U KbCHU MPONETHU
Bugose. OTyeTeHO 6Oe pasBuUTUE Ha
cnefHvuTe egHoroAvHY BUAO0BE NJEBESIN:
6pbLWISAHONANCTHO BenukaeHdye (Veronica
hederifolia L.), nncnya onawka (Alopecurus

myosuroides L.), O0GWKHOBEH cCnopex
(Senecio vulgaris L.), noncka oscura
(Bromus arvensis L., AMB eyemuk

(Hordeum murinum L,) 6sna noboga
(Chenopodium album L.), 06MKHOBEH WP
(Amaranthus retroflexus L.), naya Tpesa
(Polygonum aviculare L.), Ty4yeHuua
(Portulaca oleracea L.), 3noneTtHuua
(Erigeron canadensis L.) (Rankova and

The trial was established by the
standard method of long rows, in four
replicates. The control was maintained
free of weeds by hand weeding every 30
days. During the vegetation period the
rootstocks were grown following the
standard technology.

The efficacy of the applied
herbicides was evaluated using the
quantity-weighing method, by reporting
weed infestation in the separate variants
during vegetation in dynamics, every 30"
day after treatment, until the end of the
herbicide post-effect.

During the vegetation period plant
growth and development were followed
out — emergence, external symptoms of
toxicity  (chlorosis, necrosis, growth
suppression).

In August (15-20) the rootstocks
were graded for quality by reporting the
biometric characteristics plant height (cm)
and thickness at the place of grafting
(mm). Grading of plants in that period
coincided with the time of grafting,
determined as the most suitable in
Bulgarian fruit-growing practice. The
results obtained were processed by the
dispersion analysis method.

RESULTS AND DISCUSSION

Weed association in the fruit tree
nursery in the experimental fields of the
Fruit-Growing Institute - Plovdiv is of the
“arable type”, i.e. the annual early and late
spring weed species being prevailing. The
development of the following grassy weed
species was established: ivy leaf
speedwell (Veronica hederifolia L.),
blackgrass (Alopecurus myosuroides L.),
common groundsel (Senecio vulgaris L.),
field brome (Bromus arvensis L.), wild
barley (Hordeum murinum L.), white
goosefoot (Chenopodium album L.),
redroot pigweed (Amaranthus retroflexus
L.), prostrate knotweed (Polygonum
aviculare L.), purslane (Portulaca
oleracea L.), horseweed (Erigeron
canadensis L.), (Rankova and Tityanov,
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Tityanov, 2013; Rankova and Tityanov, 2014).

Mpe3 nbpBUTE TPN MeceLa OT BHaCcs-
HeTo Ha xepbuumauTe ce npocrneau Haau-
4yneTo Ha NnneBenn B OTAE/THUTE BapuaHTu
no eug n 6poin. Ha 60-Tn n 90-T geH B
TpetupaHuTe C Xepouuuan BapuaHTn ce
oTuuTaT eMHWYHU pacTeHns OT BUAOBETE
nncuda onawka (Alopecurus myosuroides
L.) n noncka oscura (Bromus arvensis L.)
(Purypa 1). Becuukn npunoxernu xepbuumam
B M3NMTBaHWTE [03M Mokasaxa [06bP KOH-
TPON BBLPXY 3arnsesesfiiBaHeTo, karto Mpo-
Ob/MKUTENIHOCTTa Ha XepbuuuaHoTo AeicT-
Bue 6e 3,5-4 meceua. lNpuknoysaHe Ha
XepbuunaHoTo AelicTBue ce Habnogasalle
okono 120 pgHW cnep TpeTMpaHeTo — B
Ha4yasI0To Ha MeceL, aBrycrT.

2013; Rankova and Tityanov, 2014).

During the first three months after
applying the herbicides, the weeds
available in the different variants, were
reported by species and in number. On
the 60™ and 90" days single plants of the
species Alopecurus myosuroides L. and
Bromus arvensis L. were found in the
variants treated with the herbicides
(Figure 1). All the studied herbicides at
the rates applied showed a good control
of weed infestation and the post-effect
lasted for about 3,5-4 months. The
herbicide effect continued for about 120
days after treatment, i.e. untl the
beginning of August.

25 e Bpown nnesenn / m2
e ? Number of weed plants / m?
i 3
1
15 g % 30mm pen / 30th day
3; B 60T aen / 60th day
3 4 —
10 %} : # 90Tk pen / 90th day
%
: ,ii
A szs o
- ?ﬁ i %ﬁé
" 3
KoHTtpona Metofen (1,2 Metofen (2,4 Pledge 50 WP Pledge 50 WP
Control I/ha) I/ha) (80.0g/ha) (200.0 g/ha)

dur. 1. BnngaHne Ha rnoyBeHuTe xep6|/|L|,|/|,q|/| BbpPXYy CTeneHTa Ha 3aryiesesidiBaHe

(6pow nnesenn / m )

Fig. 1. Effect of the soil- applled herbicides on the level of weed infestation

(number of weed plants / m )

OCHOBHMW nNpeacTaBUTEIM B MNeBes-
HaTa acouuauus B nepuofa Ha MpUKY-
BaHe Ha ed)eKTUBHOTO MocnejeicTeme Ha
xepbvunante 6sxa  KbCHUTE MPONETHU
Bugose — TyyeHuua (Portulaca oleracea L.)
n 3nonetHuua (Erigeron canadensis L.).

OT nosyyeHuTe pes3yntatm 3a
B/IMSIHUETO Ha akTMBHUTE BeLlecTBa B
CbOTBETHM 031 BbPXY CTEMEHTa Ha
3anneBenisiBaHe U NPOABL/IHKUTENHOCT Ha
xepouumgHo paelicteBue cnegsa ga ce

In the period when the efficient
herbicide post-effect subsided, the major
representatives in the weed association
were the late spring species purslane
(Portulaca oleracea L.) and horseweed
(Erigeron canadensis L.).

The results obtained about the
effect of the active substances applied at
the studied rates, on the weed infestation
level and the duration of the efficient
herbicide post-effect showed that it is
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npueme, 4ye MOXe [a Ce OCbLLECTBU
edvkaceH KOHTPO/ Ha 3ansesBensiBaHe B
OBOLLHMA pa3cajHuK. BkiwousaHeTo Ha
Xepoéuunan CcbC CpPaBHUTENHO  LUMPOK
CMNeKTbp Ha AeicTBre (KUTHU U LLIMPOKO-
JINCTHU NNEeBESIHW BUAOBE) B Npoy4yBaHe-
TO oOcurypsiBaT KOHTPO/MT BbPXy MOUTH
BCUYKN NJIEBESIHN pacTeHUs OT njeses-
HaTa acouumaums, KoATo 6u morna ga ce
pa3Bue B OBOLLHUA pa3cagHuK.

PeanuavpaHeTo Ha npoab/mKUTENeH
xepbuuuaeH edekT, okono 4 mMeceua cneq
TpeTupaHe, ocurypsisa [o6pu ycnosusa 3a
pasBMTMETO Ha CemMeHadyeTata B Haii-
paHHWTe eTanu Ha NOKb/IBaHE W MOHWKBA-
He, 1 Ha OKy/laHTUTe, Korato KOHKYpeHLs-
Ta Mexay nnesenn u KynTypeH Bug mma
Hal-CWU/THO YrHeTsIBalLo AeicTBue.

BbHLWHU CMMITOMM Ha OUTOTOKCWY-
HOCT (X/10p03a, HekKpo3a, W3CbxBaHe Ha
nmcTa) No TpeTupaHnTe ¢ xepbuuman ceme-
HauyeTa He 6sxa HabnogasaHu (Purypa 2).
He ce ycTaHOBMXa U pasnnuus B TEMNoBe-
Te Ha NOHUKBaHe Ha pacTeHusiTa oT TpeTu-
paHWTe BapuaHTU U KOHTponarta. ToBa fa-
Ba OCHOBaHVe fOa ce MnpuemMe, Ye B CpaB-
HeHune C Apyrute BK/IOYEHW B NPOYyYBaHWSA-
Ta CEMEHHMW MOZJ/0XKKN MpackoBeHaTa noj-
NOXKa NposiBsiBa MHOr0 A06pa NOHOCUMOCT
KbM XepomupuanTe B NPUIOXEHUTE [03U.

possible to realize efficient weed control
in the fruit tree nursery. The herbicides
with a comparatively broad-spectrum of
activity (controlling grassy and broad-
leaved weed species) included in the
study, contributed to the control of almost
all the weed species in the weed
association, which may develop in the
fruit tree nursery.

The realization of a long-term
herbicide effect, lasting for about 4
months after the herbicide application,
provided favourable conditions for the
development of the grafted plants, at the
time when weed-cultural plant
competition had the greatest suppressing
effect.

No visual symptoms of
phytotoxicity (chlorosis, necrosis) were
observed in the peach rootstocks treated
with herbicides (Figure 2). There were no
differences in plant growth rates from
treated variants and controls. This gives
reason to assume that, compared to the
other seedlings rootstocks included in the
studies, the peach seedling rootstock
exhibits very good tolerance to the
herbicides at the administered doses.

-
" : ik o <
dur. 2. CeMeHHM NOA/0XKM OT NMpackoBa, TpeTnpaHn ¢ Bucoka aosa lMnepx 50 Br
(Bap. 5)

Fig. 2. Peach seedling rootstocks treated with a high rate of Pledge 50 WP (Var. 5)
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Pesyntatute o1 6GUOMETPUYHUA
aHasI3 ca eAHOMOCOYHN Mpe3 roavHuTe
Ha u3cnefBaHeTo ¥ ca NpeAcTaBeHun KaTto
OoCpefHeHN CTOMHOCTW. [laHHWTe nokKas-
BaT, Ye B TPETMPAHUTE C NOYBEHU Xepou-
Unan BapuaHT ce oTyuTar CTOMHOCTH 3a
BUcCOYMHATa, O/IU3KN WM MO-BUCOKM OT
Te3n Ha koHTponarta (Purypa 3). C Haii-
rofisMa BMCOYMHA Cca pacTeHusaATa oT
BapvaHTuTe, TpeTmpaHun ¢ MetodeH - 240
ml/da vlnegx 50 BN - 8.0 g/da (Bap.3 u 4).

PacTteHuata oOT TpeTtupaHute cC
Xepouunan BapuaHTu umat gebenvHa B
30HaTa Ha npucaxjaHe B WHTepBasna
8,6-10,7 mm, KOeTo v npasu rogHu 3a
OKynupaHe B rofuHata Ha 3acfBaHe Ha
cemeHata (®Purypa 4). Pasnvkute mexay
OTAENHWUTE BapuaHTW He ca CTaTucTu-
YyeckM AokasaHu. Hail-Bncoku CTOMHOCTM
3a gebenunHa B 30HaTa Ha npucaxgaHu
Ce oTymMTart nNpu pacteHuaTa, TpeTupaHn ¢
Mnepx 50 Br1-8.0 g/da n MeTtodpeH- 240
ml/da (Bap.4 n 3).ToBa AaBa OCHOBaHue
fJa ce npveme, 4e BK/IIOYEHWUTE B MPOYyu-
BaHETO aKTMBHW BeLLleCTBa HAMAT Aenpecu-
pawo BusAHWE BBbPXy AebenuHata Ha
npackoBeHUTe NOAJIOKKN 1N TAXHOTO NPUIIo-
XEHWe MOo3BO/MIABA NOSly4yaBaHe Ha KayecT-
BEH NocafibyeH matepuasl, rofeH 3a npucax-
[laHe B rofyHaTa Ha 3acsiBaHe Ha cemMeHaTa.

The biometric analysis results
show the same tendency over the years
of the study and they are presented as
averages. Data show that the reported
values of plant height in the herbicide-
treated variants are close to or higher
than those of the control (Figure 3). The
largest values of plant height were
established in the variants with Metofen
treatment — 240 ml/da and Pledge 50 WP —
8.0 g/da (Var. 3 and 4).

Thickness at the place of grafting
in plants of the herbicide-treated variants
ranged within 8.6-10.7 mm, which makes
them suitable for grafting in the year of
sowing the seeds (Figure 4). The
differences between the variants were not
statistically significant. The highest values
of the thickness at the grafting area were
reported for the plants treated with
Pledge 50 WP — 8.0 g/da and Metofen —
2 40 ml/da (Var. 4 and 3). This gave the
reason to assume that the active
substances included in the study do not
have a depressing effect on the thickness
of the peach rootstocks and their
application allows the production of good
quality planting material, suitable for
grafting in the year of sowing the seeds.

120,0
100,0
80,0
60,0
40,0

20,0

00

Metofen
120 ml/da

Kontpona
Control

n.s.

Metofen
240 ml/da

Pledge 50 WP Pledge 50 WP
8.0g/da 20.0 g/da

®ur. 3 BAnsiHMe Ha MOYBEHUTE Xepbuuuan BbPXYy BUCOUYMHATA HA CEMEHHU

NoANOXKN OT NpackoBa (cm)

Fig. 3. Effect of soil herbicides on height of peach seedling rootstocks (cm)
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120

n.s.

10,0 + 5 -':_-.'-' Srnal
80 7
6,0
4,0
2,0
0,0 - = :
Kowutpona / Metofen Metofen Pledge 50 WP Pledge 50 WP
Control 120 ml/da 240 mi/da 8.0g/da 20.0 g/da

dur. 4. BnnaHne Ha nouBeHUTe xepobuuuanm BbpxXy AebennHaTa B 30HaTa Ha
npucaxaaHe Npu CeEMeHHU NoAJ/10XKKM OT npackosa (mm)
Fig. 4. Effect of soil herbicides on thickness at the grafting area of peach

seedling rootstocks (mm)

N3BOAM

1. Mo-po6BbP U NPOABKUTENEH KOH-
TPON BbPXY MNNeBefiHaTa pacTUTeN-HoCT B
NMTOMHVK |-Ba roguHa peanusmpaTt no-Buco-
KNTe NPUIoXKEHN 03K OT Xepbuumaute.

2. [o6pa xepbuumaHa edpnkacHoOCT
cpeLly 3anseBensiBaHeTo ce Habsoaasa
W Npy M3nosi3BaHe Ha Nno-HUCKUTE Npuno-
XeHu fo3u (BapuaHTn 2 1 4).

3. Bkiw4yeHuTe B MpoOy4vBaHETO Mo-
UBEHW Xepouuuan B NPWIOXKEHUTE [03U
ocurypsieat Mb/ieH KOHTPON BbpXy 3ansne-
BE/MSIBAHETO C  NPOABL/DKUTESNIHOCT  Ha
ehekTMBHO XepbuumagHo nocredeiicTene
3,5-4 meceua.

4. lpackoBeHaTa CeMeHHa NoAJ/10X-
Ka pearupa TONepaHTHO Ha TpeTupaHe ¢
BK/IIOYEHNTE B M3CMeABaHETO aKTUBHW Be-
LecTsa Ha xepbuuman kato ce nosnydyasat
KauyecTBEHUW NOAJMNOXKW, TOAHU 38 OKy/mpaHe
B rovMHaTa Ha 3acsiBaHe Ha CcemeHarta.
PacteHusita OT BapwaHTWTe, TpeTupaHu C
MeTodeH — 240 mi/da v Mnegx 50 BT — 8.0
g/da ce oTmMyaBar ¢ Haii-BUCOKW CTOMHOCTY
3a OMOMETpPUYHMTE MoKaslaTenu, KoeTo
npasu Te3n Xxepouvumay B NPUIOXKEHUTE
[03/  OonTMMasIHM  3a  MNPUJIOKEHME Mpu
Npon3BOACTBO Ha CEMEHHU MNpPackoBEHU
NOAJ/I0XKM B MUTOMHUK MbpBa rofiMHa.

CONCLUSIONS

1. The applied higher rates of the
herbicides in the first-year nursery field
had better and continuous control of the
weed vegetation.

2. Good herbicide efficacy on weed
infestation was also observed when using
the lower rates (Variants 2 and 4).

3. The soil herbicides included in
the study and applied at the tested rates,
provided complete weed control, the
efficient herbicide effect lasting for 3.5-4
months.

4. Peach seedling rootstocks
responded tolerantly to treatment with the
active ingredients of the herbicides
included in the study. Good quality
rootstocks were obtained, suitable for
grafting in the year of sowing the seeds.
Plants in the variants treated with Metofen —
240 ml/da and Pledge 50 WP — 8.0g/ da
had the highest biometric values, making
these herbicides at the applied rates
optimal for application in peach seedling
rootstocks in a nursery for the first year.
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Competition for mineral nutrients
between cultural plants and weeds in a nursery

Irina Staneva*, Zarya Rankova

Fruit Growing Institute, 12 “Ostromila”, 4004 Plovdiv, Bulgaria

PE3IOME

WN3cnepBaHuaTa ca npoBefeHn npes
2014-2015r. B NUTOMHKK MbpBa U BTOpa
roojMHa Cc  BereTatuBHata  4epeLloBa
KaHonpat-nognioxka 20-192 Ha TepuTto-
puata Ha WO-Mnosaue. MNMpe3 BeretauyusaTa
€ MpocnefeHo CbAbPXKaHNETO Ha OCHOBHU
XPaHWUTE/THN €/IEMEHTU KaKTO B MIEBESTHUTE
BMWAOBE, nNpeacTaBeHW B NfeBenHaTa
acouvauusi B NUTOMHUWKA, Taka 1 B iuctata
Ha nNoOANMOXKUTE MpU BCUYKM BapuaHTu
(TpeTupaHm ¢ xepbuumnan n HeTpeTeTMpaHa-
Ta KOHTpONa). YCTaHOBEHO 6e Hauune Ha
cnegHuTe nNNEBESHW BUAOBE: TyyeHuua
(Portulaca oleraceae L.), KpbBHO NpOCO
(Digitaria sanguinalis L.), 06WMKHOBEH LWMpP
(Amaranthus  retroflexus L.), 3enenHa
KowpsaBa (Setaria virirdis L.), rpaguHcku
KocTpely (Sonchus oleraceusL..) nTpockot
(Cynodon dactylon L). PasnuyHuTte Bugose
nneBeny akymynuMpar pas/iMyHy KOHLEHTpa-
UMM OT CbOTBETHUTE XPaHWUTENHU efleMeH-
Tn. TMPOLEHTHOTO CbAbPXaAHWE Ha Kanui,
Ka/IuMini 1 MarHesunii Npu  HSKoM BUOOBE
nneBenu e No-BUCOKO OT CbAbPXAHUETO UM
B KYNTYpHOTO pacTeHue. B nonyyeHute
pesyntaTy ce OTKpOsiBa BUABLT TyyeHuua,
KOTO aKkymy/nupa Hai-BUCOKO CbAbpXaHue
Ha Ka/IMil 1 MarHesuii, noyT! ABa MbTU MO-
BMCOKO B CpaBHeHWe C OocTaHanuTe nne-
BE/IHM BUAOBE.

KntoyoBu gymu: nnesenv, MUHepasHu
XpaHWUTENHW eNemMeHTH, MMTOMHUK

SUMMARY

The investigations were conducted
during 2014 and 2015 with the vegetative
cherry candidate rootstock 20-192 in one-
and two-year old nursery at the Fruit
Growing Institute - Plovdiv. The content of
the major mineral elements in weed
species, represented in the weed
association of the nursery, as well as in
the leaves of the rootstocks from all the
variants  (herbicide-treated and the
untreated control) was observed during
the vegetation season. The presence of
the following weed species was detected:
purslane (Portulaca oleraceael.), crabgrass
(DigitariasanguinalisL.), red root pigweed
(Amaranthus retroflexusL.), green foxtail
(Setaria  virirdisL.), common sowthistle
(Sonchus oleraceusL.) and Bermuda grass
(Cynodon dactylon L.). The separate weed
species accumulated different rates of the
mineral elements. The percentage of
potassium, calcium and magnesium in
some weed species was higher than that
in the leaves of the cultural plants. The
highest levels of potassium and
magnesium  were accumulated by
purslane, almost twice higher than those
in the other weed species.

Key words: weeds, nutrient

elements, nursery
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logvwHata rnobasHa MKoHOMMYecka
3ary6a, NpuyMHeHa OT 3aneBensiBaHeTo Ha
3emMefienicknTe KynTypu ce OLeHsBa Ha Hafg
100 munuapga watcku gonapa (Appleby et
al., 2000), a cblUeBpPEMEHHO Mpogaxb6aTa
Ha Xxepbuuman B cBeToBeH Mawab e B
AvanasoHa oT 0Kosio 25 Mununapia LWaTcku
ponapa (Agrow, 2003). 3a no-go6poTto
no3HaBaHe Ha B3aVMOOTHOLLEHMSTA MeXay
KYNTypHUTE pacTeHus W nne.BenuTte e ot
CbLUECTBEHO 3HaYeHNe, pa3paboTBaHETO Ha
pa3xoHOo-eDEKTUBHN N YCTOWUMBM NPaKTK-
KA 3a ynpaB/fieHMEe Ha 3an/eBesfisiBaHeTo.
MpoyyBaHUsiTa  OTHOCHO  KOHKYpPEHTHWTE
B3aVMOOTHOLLIEHNSI B arpodmtoLeHosara-
npefocTaBAT LeHHa MHopmauma OTHOCHO
BpeauTe OT 3an/eBefIsiBAaHETO BbPXY KO/u-
4ecTBOTO M KayecTBOTO Ha [06MBA U UKO-
HOMUYeckaTa e(q)eKTMBHOCT Ha NpOuU3BOA-
cteoTO (Clarence J. Swanton et al., 2015).

Hapen c kocBeHaTa Bpefa KosITO
okasBa 3arnneBefnsiBaHeTo (pasnpocTpaHe-
HYe Ha 60necTn M HenpusATenu), npsikata
BpeJa nposiBsBalla Ce KaTto KOHKypeHLMs
MeXAy KynTypHU pacTeHust U njeBesn no
OTHOLLEHWE Ha BOAATa U XpaHuTesHuTe Be-
lecTsa OkasBa He61aronpusiTHO BMSIHUE
BBPXY PasBUTMETO Ha KyNITYPHUTE pacTeHus.

MneBenute ca A06pu akymynatopu
Ha XpaHuTenHu enemeHTW. [IpoLEeHTHOTO
cbAbpXaHne Ha as3oT, docdop, Kamin n
MarHesuii B NMcTHaTa maca (Cctbbna wu
iMcTa) e No-BUCOKO NpY peavua nieBesHun
BMAOBE B CpaBHEHME C  KyITypHUTE
pacTteHus (Qasem, 1992).

MneBenHata pacTUTENHOCT CU/IHO
KOHKypvpa KynTypHUTE pacTeHusi No OTHO-
LWeHVe Ha B/arata, XpaHuTenHuTe Belyec-
TBa, CBET/IMHATA U TOM/IMHaTa. MHoOro nne-
BE/IHN BMAOBE MMaT MO-TOAsSIM TpaHcnmpa-
LUMOHEH KoedhMUMeHT U no-gobpe pasBuTa
KOpeHoBa cucTema, C Mo-rosisima ycBosiBa-
la crnocoBHOCT, B CpaBHEHME C OTriexaa-
HUTE KYNTYPHU pacTeHusi, nopagum KOeTo
U3B/AMYaT OT MoyBaTta rosieMu KosmyecTsa
Bfara U xpaHuTesHu BellecTBa. PasnuyHu
uscneaBaHust Npu eAHOrOAULIHN KYNTYPHU
pacTeHust cpaBHABAT U3HOCHT Ha XpaHuTen-
H/ BellecTBa OT M/IEBEMIHN W KYITYpHU
pacteHus (Vengriset al.,1953; Alkamper,
1976; Zimdahl, 1980; Kumar at al., 2013;

INTRODUCTION

Global annual economic loss due to
weed infestation in agricultural crops has
been estimated at more than $ 100 billion
(Appleby et al., 2000), while global
herbicide sales have been in the range of
about $ 25 billion (Agrow, 2003).
Development of cost-effective and
sustainable practices for weed control
management is essential for better
understanding of the relationship between
agricultural crops and weeds. Studies on
crop-weed competition in
agrophytocenosis provide valuable
information on the harm caused by weed
infestation on yield quantity and quality
and about the economic production
efficiency (Clarence J. Swanton et al.,
2015).

Along with the indirect damage
caused by weed infestation (spread of
diseases and pests), the direct harm
caused by crop-weed competition for
water and nutrients adversely affects the
development of crop plants.

Weeds are good nutrient
accumulators. In a number of weed
species nitrogen, phosphorus, potassium
and magnesium percentages in the
foliage (stems and leaves) are higher than
in crop plants (Qasem, 1992).

The weed vegetation strongly
competes with the crop plants for
moisture, nutrients, light and heat. Many
weed species have a higher transpiration
coefficient, a better developed root
system and a better uptake than
cultivated crops, thereby absorbing larger
amounts of moisture and nutrients from
soil.

Different studies have been conducted on
comparing the uptake of nutrients by
weeds and annual crop plants (Vengris et
al., 1953; Alkamper, 1976; Zimdahl, 1980;
Kumar et al., 2013; Kumar et al., 2015).
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Kumar et al., 2015). YcTtaHOBeHO e, ue
nfesenuTe M3BAUYaT XpaHuUTeNHW BeLllec-
TBa OT noysaTta MHOro no-6LP30 M B Mo-
rofieMm KonmyectBa B CpaBHEHWEe C
KYNTYpPHUSA BUA.

Mnesenute ca eguH OT OCHOBHWTE
orpaHuyasallM @akTopy B CbBPEMEHHOTO
oBoLapcTBO. lNneBenHata pacTUTESTHOCT e
OCHOBEeH npob6/siem ¥ B pascajHuuuTe Ha
OBOLLHUTE KYNITYpW, Nopasam CUHO nposiBe-
Ha KOHKYpeHUMs CnpsiMo BoJaTa M XpaHu-
TenHuTe BellecTsa. Npu CUHO 3anseBens-
BaHe ce MoTuCKa Pa3BUTMETO Ha MOAJI0XKKM-
Te W npucagHuuuTe n ce nonyyasa
HekayeCTBeH nocagbyeH marepuadn.

LlenTa Ha HacToALleTO u3crenBaHe
6e p[a ce YyCTaHOBM CbAbpXaHMeTo Ha
OCHOBHW XpaHWTEeNHW BellecTBa B MjeBes-
HaTa pacTuTesiIHoCT K cnabo pactawarara
yepelwloBa KaHaupaart nognoxka 20-192 B
NUTOMHVK MbpBa 1 BTOPa roguHa.

MATEPVAJT U METOOU

WN3cnepBaHunsaTa ca nposefeHn npes
2014-2015r B NUTOMHWK NbpBa U BTOpa
rogvHa c KaHguaaT yepelloBaTa BereTaTms-
Ha noganoxka 20-192 Ha TepuTOopuATa Ha
MO - MNnosaus.

Xubpug Ne 20-192 e cb3gageH B
WHCTUTYT no oBoLwapcTeo - [110BAUB KaTo
pesynTtar OT U3Nb/IHEHWETO Ha nporpamara
no cesnekums Ha crabopacTawy NoAN0XKKN
3a YepeLloBy 1 BULLHEBW COPTOBE. lMonyyeH
€ ype3 KpbCTOCBAHETO Ha crabopacTawms
BULLHEB copT ,Moneska” (Prunuscerasus L.)
C MosneH oT yYepewosusa copt ,Komnakt BaH”
(Prunusavium L.). N3X0QHOTO pacTeHue e
ABajeceT W 4YeTupu roAuMLLIHO, B [A06pO
XWU3HEHO CBLCTOAHWE, OTIIeXAaHo npu
HEenoNmMBHW YycnoBms un 6e3 pacTuTesniHo
3aWmnTHN MepOoNpUATUA, KOETO nogyeprasa
HeropaTa CyxOYCTOMYMBOCT M YCTONYMBOCT
Ha 6onectm wun Henpuatesm. To e ¢
BMCOYMHa 140 cm 1 nonyniadvely xabutyc
Ha KopoHaTa. B ycnoBusi UH BUTPO ce pas-
MHOXaBa /1IeCHO, a B NMUTOMHWK NOAJI0XKKNTE
jocturat ontumanHa fgebenuHa B 30HaTa
Ha npucaxgaHe npes nbpsara nosioBrHa Ha
centemBpn. Kbm momeHTa xmbpug Ne 20-
192 ce m3nuTBa B NMUTOMHUK KaTo nepcrek-
TMBHa, cnabopacTsauia noanoxka 3a vepe-
WwoBn 1 BUWHeBM copToee (Zhivondov,

It was established that weeds absorb
nutrients from soil much faster and in
larger quantities than the crop species.

Weeds are one of the major limiting
factors in modern fruit growing. Weed
vegetation is also a major problem in fruit
nurseries, due to the strong competition
for water and nutrients. In cases of strong
weed infestation, the growth of rootstocks
and grafted plants is strongly inhibited and
the produced planting material is of low
quality.

The aim of the present study was to
establish the content of major nutrients in
the weed vegetation and in the cherry
candidate rootstock 20-192, which is of
poor growth vigour, in a first and second
year nursery plantation.

MATERIAL AND METHODS

The study was carried out in 2014-
2015 in a one- and two-year old nursery
with the candidate cherry vegetative
rootstock 20-192 on the territory of the
Fruit-Growing Institute - Plovdiv.

Hybrid No. 20-192 was established at
the Fruit-Growing Institute - Plovdiv in result
of the implemented programme for breeding
rootstocks of poor growth vigour for sweet
and sour cherry cultivars. It was obtained
from crossing the low-vigour sour cherry
cultivar ‘Polevka’ (Prunuscerasus L.) with
pollen of the sweet cherry cultivar ‘Compact
Van' (Prunusavium L.). The source plant
was a twenty-four year old tree with good
vitality, grown under non-irrigation conditions
and with outplant protection treatments,
those facts showing its drought resistance
and resistance to diseases and pests. It is
140 cm in height, with a semi-drooping
crown habit. It is easily propagated under
invitro conditions. In the nursery, the
rootstocks reach the optimal thickness at the
place of grafting in the first half of
September. At present hybrid No. 20-192
has been studied in the nursery as a
perspective one, characterized by its poor
growth vigour, suitable for sweet and sour
cherry cultivars (Zhivondov, 2012; Rankova
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2012; Rankova et al., 2015).

PacTeHns oT BereTatupHaTa nof-
noxka 20-192 6sxa 3acageHun B nepuoga
20-25 anpun B NUTOMHUK Ha pasCcTosHue
BbTpe B peja 15cm. HenocpenctseHo crnef
3acaxJaHeTo Ha pacTeHusiTa ce U3BbpLUK
TpeTMpaHe C  MOYBEHMA  xXepbuump,.
neHaUMeTa/IMH-TbProBCkM Npoaykt CTomn
33 EK B pgos3a 400 ml/da. OnuteT ce
3a/10k1 N0 CTaHJapTeH METoA, Ha Oobarute
penose, B 4 noBTtopeHua. KoHTponata ce
nogabpxalle uucta OT MJeBesnm 4pes
pbyHO nneseHe npe3 30 gHW. o Bpeme Ha
Beretauusita NoA/IOXKUTE ce OTrnexagaxa
no ctaHAapTHa TEXHOOTUA.

Mpu oTuMTaHe Ha 3anseBenisiBaHeTO
passuauTe ce NMeBesiHN BULOBE B KOHTPO-
nata v B TpeTupaHus ¢ xepbuuus sapuaHt
ce aHanm3mpaxa 3a CbAbpXaHne Ha OCHOB-
HW XpaHUTENHWN eNleMEHTU: CbAbpXa-Hue Ha
asoT — N0 AeCTUNaLMOHHNUA MeToa, Kanuii —
C nnambkoB (ooTOMETbpP, ¢oocdop —
KO/IOPUMETPUYHO  C  pedyKTopxuapasuH
cyndar, Kanuui n MarHesui -
KOMMNEKCOMETPUYHON Xensaso -
KOJTOPUMETPUYHO.

AHasim3mpaHo 6e u CbAbpXaHWeTo
Ha OCHOBHW XpaHWUTESIHWU eIeMeHTU B cpep-
HW NINCTHU NMpoby Ha YepeluoBaTa Bereta-
TMBHa nognoxka 20-192 no Bpeme Ha
aKTMBHa BeretauuMs Ha MOAJIOXKKMTE, MO
aHasiormyHarta MeTouka 3a onpeesnsHe Ha
CbAbPXKAHNETO Ha XPAaHUTESTHN eNIEMEHTMW.

PE3YJITATN N OBCBXAJAHE

MnesenHara acouuaunsi B OBOLLHMA
pascajH/K B eKCNepuMeHTasIHOTO nosie Ha
MO - MNnoBauB ce xapakTepu3npa kaTo aco-
Lumauma ot “okoneH Tun”, T. e. B Hesd npe-
obnagasart naeBenun OCHOBHO OT rpynaTa Ha
€HOroAMWHNTE PaHHU N KBCHU MPOJIET-HU
Buaose. MNpes3 rogMHUTe Ha n3crefBaHe-To
belle OTYETEHO pas3BUTME Ha CcnegHuTe
€HOroAULLIHN BUAOBE NieBesin: 0O6MKHOBEH
wup (Amanthus retroflexus L.), 3eneHa
KowpsBa (Setaria viridis L.), TydeHuua
(Portulaca oleracea L.), KpbBHO npoCO
(Digitaria sanguinalis L.), rpaguMHckn KocTpel,
(Sonchus oleraceus L.) n oT MHOroroguHuTe
BugoBe TpockoT (Cynodon dactylon L.).

MouseHuAT xepbuumg Ctomn 33 EK B
npunoxeHata gosa 400 mi/da peanusnpa
MHOIo pgobpa xepbuumgHa edomkacHocT

et al., 2015).

Plants from the vegetative rootstock
20-192 were planted in the period 20-25
April in a nursery, at 15cm planting
distance in the row. Immediately after
planting treatment was performed with the
soil herbicide pendimethalin, commercial
product Stomp 33 EC, applied at a rate of
400 ml/da. The trial was set by the
standard long row method, in 4
replications. The control was maintained
free of weeds by manual weeding every
SO‘hday. During vegetation the rootstocks
were grown by the standard technology.

When reporting weed infestation,
the weed species in the control and in the
herbicide-treated variant were analyzed
for the content of major nutrients: nitrogen
— by distillation method, potassium — with
a flame photometer, phosphorus -
colorimetrically with reduction hydrazine
sulphate, calcium and magnesium — by
the complexometric method and iron —
colorimetrically.

The content of the major nutrients
in average leaf samples of the cherry
vegetative rootstock 20-192 during the
active vegetation was analyzed by an
analogous method for determining the
nutrient content.

RESULTS AND DISCUSSION

Weed association in the fruit tree
nursery in the experimental fields of the
Fruit-Growing Institute - Plovdiv is of the
arable type, i.e. with predominant annual
early and late spring weed species.
During the vyears of the study, the
following annual weed species were
found: redroot pigweed (Amaranthus
retroflexus L.), green foxtail (Setaria
virirdis L.), purslane (Portulaca oleraceae
L.), crabgrass (Digitaria sanguinalis L.),
common sowthistle (Sonchus oleraceus
L.) and the perennial species Bermuda
grass (Cynodon dactylon L.).

The soil herbicide Stomp 33 EC at
the applied rate of 400 ml/da showed very
good herbicide efficacy on weed infestation,
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BbpXY 3arnsieBesiiBaHEeTO, KaTo MPOAbIIKK-
TEe/IHOCTTa Ha XepbuungHoTo aelicTBue 6e
3,5-4 meceua. ToBa gage Bb3MOXHOCT ga
Ce e/IMMVHUPA KOHKYPEHTHOTO BNUSAHWE Ha
nnesesiuTe BbPXY HayYa/HUA Nepuos Ha
pasBuTME Ha MOAJIOKKUTE B TpPeTUpaHus c
xepbuuna sapuaHdT. lMNpukioysaHe Ha Xxep-
6uungHoTo JeiicTBue ce Habnwogasalle
okosi0 120 aHw cnepj TpeTupaHeTo — B Hava-
NoTO Ha mecel, asrycT. lNpu ToBa oTuMTaHe
6elle YCTaHOBEHO HaMune Ha efuHUYHK
pacTeHusi Ha TydeHuua (Portulacaoleracea
L.). Peanm3upaHeTo Ha nNpPoOAb/IKUATESEH
xepébuunaeH echekt okono 4 meceua cnep
TpeTupaHe ocurypsasa [o6pu ycnosus 3a
pasBUTUETO Ha NOAJIOXKUTE B Hall- paHHUTE
eTany Beretauus, Korato KOHKypeHuuaTa
Mexay nnesenu n KyaTypeH BuA nma Hali-
CW/HO YyrHeTABALLO feicTBue.

MonyyeHuTe pe3ynTtarty nokassar, ye
pasnuyHnTe naesenHn BUAOBE akymynupar
pasnNyHN KOSIMYeCcTBa XpaHUTENHWN Bellec-
TBa. BUabT TyyeHuua, cpaBHeHa c gpyrure
aHanu3npaHn nnesesiHA BUAOBE SCHO ce
OTKpOsiBa C MHOrO BMCOKO CbAbpXaHue Ha
Kanimn  4,8-5,16%. OcTaHanute nneBenmu
(06VKHOBEH WMpP, TPOCKOT, 3e/1eHa KOLLpsiBa,
KPBBHO MpPOCO, rPaAMHCKN KOCTpew) umar
CpefHo cbabpXxaHve Ha kaauii  2,5-3,0%,
KOETO CpaBHEHO C KY/ITYPHOTO pacTeHue CbLo
€ B M0-B1COKa KoHUeHTpauus (Purypa 1 u 2).

5,5
4,5

3,5

]

[
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0,5 +
5 Ll |
N K P Ca Mg

MuHepanHu enemenTtH / Mineral elements

the duration of herbicide activity
continuing for 3.5-4 months. That made it
possible to eliminate the competitive
impact of weeds on the initial period of
rootstock growth in the herbicide-treated
variant. About 120 days after treatment, at
the beginning of August, the herbicide
effect subsided. Data reported at that time
showed that only single purslane plants
(Portulacaoleracea L.) were found. The
realization of a continuous herbicide effect
of about 4 months after treatment
provided good conditions for rootstock
development at the earliest stages of
vegetation when crop-weed competition
has the most suppressive effect.

The results obtained showed that
the different weed species accumulated
different amounts of nutrients. Compared
to the other analyzed weed species,
purslane was characterized by a very high
potassium content of 4.8-5.16%. The rest
of the weeds (redroot pigweed, Bermuda
grass, green foxtail, crabgrass, common
sowthistle) had an average potassium
content of 2.5-3.0%, which was also
higher in concentration compared to the
content in crop plants (Figurel and 2).

" 2014

B OBUKHOBEH WUP
Redroot pigweed

H 3eneHa kowpasa
Green foxtail

B TyyeHuuya
Purslane

B TpockoT
Bermuda grass

®ur. 1. CbabpXaHMe Ha OCHOBHWU XpaHUTEsSIHWM e/leMeHTU B HaZ3eMHa Maca Ha

nneeenHun snaose, 2014 r. (%)

Fig. 1. Content of major nutrient elements in the aboveground mass of weed

species, 2014, (%)
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2015

B O6uKHOBEH Wup
Redroot pigweed

E3eneHa KowpAga
Green foxtail

B Tysenuua
Purslane

B KpbBHO npoco
Crabgrass

[PaguHCKKM KoCTpel,
Common sowthistle

Ca Mg
MuHepanuu enementu/Mineral elements

dur. 2. CbaobpXaHMe Ha OCHOBHU XpaHWUTENMHW efleMeHTU B Haj3emMHa maca Ha

nnesenHun sngose, 2015 r. (%)

Fig. 2. Content of major nutrient elements in the aboveground mass of weed species,

2015, (%)

Mo oTHOWeHVe Ha a3oTa CbAbpXa-
HMETO Ha TO3M efleMeHT B N/eBefIHUTE BU-
[l0BE e CbM3MEPUMO CBbC CbAbPXaHNETO My
B nogsioxkara 20-192, kakTo B TpeTupaHus,
Taka W B KOHTposiata. ToBa fJaBa OCHOBa-
HWe ga ce npueme, ye MNPUCHLCTBMETO Ha
niesesiHMTE BUAOBE HE B/Mse CbLLEeCTBEHO
BbpPXy CbAbpXaHWETO Ha a3oT B /uMcTara
Ha KyNTypHOTO pacTeHue.

Mpun enemeHTa Kaiuuii, Ma cbLiec-
TBEHA pa3/Nnka B CbAbpPXaHMeTo My B pas-
nnyHuTe BuAose nnesenun. OTnnvaBa ce
OTHOBO BMABLTTYYeHmua (1,9-2,1%Ca) u
06MKHOBEHUAT Wwmp (2,3-2,46%Ca), B KOUTO
CbAbPXAHWETO Ha Kaiuus e ABOWHO mno-
BMCOKO B CPaBHEHMNE CbC CbAbPXKaHNETO Ha
TO3W efNieMeHT B [pyrUTe aHaansmpaHu
nnesenHn Bugose. [pu MHOroroguLIHMSA
KOpeHULLEeH BWA TPOCKOT Ce OTuhYa CbAbp-
XaHue Ha kanuuin 0,8%, B KPbBHOTO MPOCO
0,7% n B rpagnHckua koctpey, 1,2%. Cpas-
HABalikm Te3n pes3yntatM C faHHuTe 3a
CbAbpXaHne Ha Kanuuii B uctata Ha Be-
reTatmsHarta nognoxka 20-192, ce ycrtaHo-
BABA Ye HEroBOTO ChbAbpXaHue e Mo-
BMCOKO B JiucTata Ha nfeBefiHUTe BUAOBE
BMXAA Ce, 4Ye NoAsioxKara CbAbpxa no-
HUCKW CTOMHOCTU OT TyyeHuuata U obuk-
HoBeHuSA wmp (dPurypa 1, 2 n 4).

With respect to nitrogen, the
content of this element in weed species
was similarto that in the rootstock 20-192,
both in the treated variant and in the
control. That gives reason to assume that
the presence of weed species in the
plantation does not significantly affect the
nitrogen content in the leaves of the crop
plants.

For the element calcium, there was a
substantial difference in its content in the
different weed species. Once again, the
purslane and redroot pigweed were
characterized by twice higher calcium
content compared to the other studied
weed species: (1.9-2.1% Ca) and (2.3-2.46%
Ca), respectively. The calcium content in
the perennial rhizome species Bermuda
grass was 0.8%, in crabgrass 0.7% and
in common sowthistle 1.2%. Comparing
those results with the calcium content
data in the leaves of the vegetative
rootstock 20-192, it was established that
its content was higher in the leaves of the
weed species. It can be seen that the
rootstocks contained lower values than
purslane and redroot pigweed (Figure 1, 2
and 4).
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OTHOCHO CbAbPXaHNETO Ha efleMeH-
Ta MarHesuii OTHOBO MpU BUABLT TydyeHuua
Ce ycTaHoBsIBaT BMWCOKM CTOlHOCTM (2,4-
2,7%Mg), KakTo M Npuv KPBLBHOTO MPOCO
2,3% Mg. Te3u cToHOCTU ca 2,5 NbTu no-
BMCOKW OT CTOMHOCTWUTE, OTYETEHM B ABaTa
BapuaHTa 3a BeretarvsHarta nognoxka 20-
192. CbnocTaBsiikn pesyatTaTute NosyvyeHn
npu nnesenHUTe BUAoBe U noasoxka 20-
192 moxe pa ce npueme, ye 3a TO3U xpa-
HUTENEeH eNleMeHT, He3aBNCMO OT BUCOKO-
TO My CbAbpXaHue B MnfeBenuTe, ToBa He
B/IMSIE CBLUECTBEHO BbPXY CbAbPXKaHWETO
Ha MarHesuin B NojJ/ioxkaTta.

CbabpxaHneto Ha docop BbHB
BCUYKM NNEBENHN BUAOBE BK/IOYEHN B
u3cneasaHeTo, e MO-BUCOKO OT ToBa B
uscneasaHaTa noanoxka. CbhbaobpxaHueTo
Ha chocthopa B nmucTata Ha nogsioxkkara
20-192 e 0,39-0,41%, fo kato B nnesenute
Hali-Huckata cToiHocT e 0,46% npu
Tpockota m pgoctura o 0,8% npu Buga
O0OMKHOBEH LLMp.

CbabpXaHNETO Ha Xensa30To B aHa-
NM3npaHnTe nneBefiHW BUAOBE Ty4yeHuua,
KPBBHO MPOCO, TPOCKOT U OOMKHOBEH LUMp €
B NbTW MNO-BUCOKO B CpaBHEHWE CbC
CbAbpXaHneTo My B nncrtata Ha Bereta-
TMBHaTa nognoxka 20-192 «kato Tasu
TeHAeHUus ce Habnwjasa U npes aseTte
roguHy Ha uscnegsaHeTo (Purypa 3).

Regarding the magnesium content,
high values were found again in the
purslane species (2.4-2.7% Mg), as well
as in crabgrass (2.3% Mg). Those values
were 2.5 times higher than the values
recorded in the two variants for the
vegetative rootstock 20-192. Comparing
the results obtained for weed species and
for the rootstock, it can be assumed that
despite the high content of magnesium in
weeds, the crop-weed competition does
not significantly affect the magnesium
content in the rootstock.

The phosphorus content in all the
studied weed species was higher than in
the rootstock. The phosphorus content in
the rootstock 20-192 leaveswas 0.39-
0.41%, whereas the lowest value in the
weeds was 0.46% in Bermuda grass,
reaching up to 0.8% in redroot pigweed.

The content of iron in the studied
weed species purlane, crabgrass,
Bermuda grass and redroot pigweed was
several times higher than in the leaves of
the vegetative rootstock 20-192, this
tendency being observed during the two
years of the study (Figure3).
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dur. 3. CbabpXaHne Ha XesA30 B Haf3eMHa Maca Ha nsieBesiHu BUAOBE U incta
Ha BereTaTmBHarta nognoxka 20-192,2014-2015 r. (mg/kg)

Fig. 3. Content of major nutrient elements in the aboveground mass of weed
species and in the leaves of the vegetative rootstock20-192, 2014-2015, (mg/kg)
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CpaBHsBaliku, pesynratute nony-
YEHU OT aHa/m3a Ha JIMCTHUTE npobu oT
[ABaTa BapuaHTa Ha BeretaTuBHarta nog-
noxka 20-192 ce Bmxpaa, 4ye TpetnpaHara
C Xepbuyma KoHTpona (fimnca Ha nne.se-
nN) nokasBa MO-BUCOKM CTOMHOCTU Ha
CbAbpPXaHWe Ha OCHOBHWUTE XpaHWUTEeNHU
e/1eMeHTM a3oT u kanuii (durypa 4).

%

2,5

15

0,5

N K

Comparing the results obtained
from the leaf sample analysis of the two
variants with the vegetative rootstock 20-
192, it became clear that the herbicide-
treated (weed-free) variant showed
higher values of the content of the
nutrient elements nitrogen and potassium
(Figure 4).

B 20-192 Hetpetupana/Untreated

[ 20-192 TpetupaHo/Treated

M 'H W

p Ca Mg

MuHepannu enement/ Mineral elements

dur. 4. CbabpKaHe Ha OCHOBHU XPaHUTENIHU e/IEMEHTN B /INCTa BeretatmBHara
yepelloBa KaHAMAAT noasoxka 20-192 , 2014-2015 r. (%)

Fig. 4. Content of major nutrient elements in the leaves of the vegetative sweet
cherry candidate rootstock20-192, 2014-2015, (%).

n3BOAU

MonyyeHnTe pesynTtatn 3a Cbabpxa-
HMEe Ha OCHOBHU XPaHUTESIHU eNeMeHTU B
aHa/M3npaHnTe nnesefiHu BUAOBE N Bere-
TatueBHaTa nognoxka 20-192 gaBaT OCHOBa-
HWe [ja ce HanpaBAT CnefHUTe N3BOAMN:

1. PasnnyHuTte Bugose nne-
BEeNIM akKyMy/nimpaTt pas/iInvyHO CbAbpXaHue
OT OTAENIHUTE XPaHUTENHU €/IEMEHTMN.

2. BrnabT TydeHuua akymysnu-
pa ronemu Konuyectsa kanuii, KOeTo BOAM
[0 HUCKM CTOMHOCTW Ha TO3W €fleMeHT B
KyNTYpHOTO pacTeHvMe B 3anjeBefieHara
KoHTpona. OT Agpyra cTpaHa BUCOKO CbAbp-
XaHve Ha KasMil, MarHesuin 1 Xensso B
TydeHuuata e npasu noaxogswa 3a

CONCLUSIONS

The results obtained about the
content of the major nutrients in the
studied weed species and the vegetative
rootstock 20-192 give the grounds to draw
the following conclusions:

1. Different  weed species
accumulate different contents of the
separate nutrients.

2. Purslane species accumulates
large amounts of potassium, which results
in low values of that element in the crop
plants in the weed-infested control. On the
other hand, the high potassium,
magnesium and iron content in purslane
makes the weed suitable for plowing in,
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3a0paBaHe 1 U3Mnosi3BaHe 3a 3e/1eHO TOpeHe
U My/TYMpaHe.

3. Mnesenute  abcopbupar
MUHEpaNIHUTE XpaHWUTEeSHU BellecTBa Mo-
6bp30 B CPaBHEHME C KYNTYpPHUTE pacTeHus
W T HaTpynBaT B TEXHUTE TbKaHW B OTHO-
CUTENHO no-ronemu Konudyectsa. Tosa no-
TBbPXAABa HE06X0AMMOCTTa OT KOHTPO/ Ha
3annesensiBaHe 0COOEHO B Hali-paHHUTE
eTanu Ha pa3BuTVEe Ha MOAJIOXKMTE, KoraTo

as a green manure and mulching.

3. Weeds absorb mineral nutrients
faster than the crop plants and
accumulate them in their tissues in
relatively larger quantities. This confirms
the need to control weed infestation
especially at the -earliest stages of
rootstock development when their root
system is less developed.

KopeHoBaTa WM cuctema e no-criabo
pasBuTa. .
4 VI3HOCT Ha XpaHUTENHUTe 4. Uptake of nutrients by weed

vegetation leads to a huge loss of nutrient

BeulecTBa C njiesesiHarta pactuTesiHoCt BO-
substances, often the amount absorbed

AN [0 orpoMHa 3aryba Ha XpaHUTesHU Be-

LLECTBa, KOSTO YecTo e OKoMo Asa mbTw no- | Peing  about  twice larger than that

FONISIMa OT TO3U Ha KYNTYPHUTE PacTeHNs. absorbed by the crop plants.
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Susceptibility of some walnut cultivars to
Persian walnut erineum mite, Aceria erinea Nalepa
(Acarina: Eriophyidae)
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Fruit Growing Institute, 12 “Ostromila”, 4004 Plovdiv, Bulgaria

PE3OME

EpvnocomaHmat ranoobpasysaly,
akap, Aceria erinea Nalepa (Acarina:
Eriophyidae), e wupoko pasnpocTpaHeH
BMA, BbB (hayHaTa Ha bbarapus, HO psaako
npuyYMHABa 3Ha4YMM NoBpeamn No nuctaTa
Ha 06ukHoBeHus opex (Juglans regia L.).
Llenta Ha HacToOALOTO n3cnensBaHe e ga
ce Mpoyynm U CpaBHM UYyBCTBUTESHOCTTA
Ha 14 opexoBu copTa - 7 6barapckm (B), 2
ppeHckn (F), 2 yHrapckm (H) un 3
amepukaHckm (A) - KbM HanageHue oT
epuomaHnsa ranoobpasysall akap, A.
erinea. V3cneagsaHeTo e NpoBeAeHO Mpu
eCcTecTBeHM ycnoemsa B 12-roguwHa
KONEKUMOHHa opexoBa rpaguHa Ha
Vctutyta no osowapctso - [lnoBaus,
npe3 nepuvoga 2014-2016 roguHa.
OueHkaTa Ha HanageHWeTo OT TO3W BUA
akap e Wu3BbplleHa 4pe3 B3emMaHe Ha
JINCTHW Npobu B Pas/IMYHN MOMEHTU OT
roguHata (maii n tonun). OT BCekn copT
paHgomm3npaHo ca cbbupaHm no 100
nncta (10 nucta ot 10 gbpeeTa). Cbhbpa-
HWTE Nncta ca npernexgaHy B nabopa-
TOpHa O6GCTaHOBKa 3a HasiMuve Ha rasau.

SUMMARY

Aceria erinea Nalepa (Acarina:
Eriophyidae) is a widespread species in
the fauna of Bulgaria but rarely causes
significant damage to the leaves of the
Persian walnut (Juglans regia L.).

The aim of the present research is to
study and compare the susceptibility of 14
walnut cultivars - 7 Bulgarian (B), 2
French (F), 2 Hungarian (H) and 3
American (A) - to Persian walnut erineum
mite, A. erinea. The study was conducted
under natural environmental conditions in
a 12-year-oldwalnut collection orchard
garden of the Fruit Growing Institute -
Plovdiv, during the period 2014-2016.

The evaluation of the attack produced by
these mite species was carried out
bytaking leaf samples from walnut trees at
two different times of the year (May and
July).100 leaves (10 leaves of 10 trees)
weresampled at random per cultivar to
detectthe level of A.erineainfestation. The
collected leaves were examined in the
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MoBpeneHvTe fiMCTa ca pasnpefeseHu B
knacose B 3aBWCMMOCT OT 6pos Ha
HasmyHuTe ranun. WscnegsaHuTe copTose
ca pasfensHn B pasMyHM HUBA Ha
YyBCTBUTENHOCT KbM HanafjeHne oT
Aceria erinea Bb3 OCHOBa Ha M34MC/IeHUSA
no dpopmynara Ha McKinney vHAaekc Ha
HanageHve. To3u goknag Aasa uHdopma-
uMa 3a copToBara YyBCTBMTE/IHOCT Ha
OpexoBuTe AbpBeTa KbM HanageHue ot

epuomaHnsa  rasioobpasysall  akap,
Aceria erinea Nal.
Kntouosn paymn: Juglans regia,

copToBa YyBCTBUTE/IHOCT, Aceria erinea,
HanageHue

yBO/[,

FanoobpasyBawmute akapu Aceria
erinea (Nalepa, 1929) n Aceria tristriata
(Nalepa, 1929) (Acarina: Eriophyidae) ce
cumTaTt 3a efHW OT Hali-BaXHWUTe W Hali-
BPeOHOCHW BUAOBE cpen BCUYKM YCTaHo-
BEHU epnodngHy BULOBE akapu, cpelia-
WM ce no nucrara Ha 0OMKHOBEHMSA Opex
(Juglans regia L.) (Castagnoli and
Oldfield, 1996).

A. erinea e OTAgaBHa W3BECTEH U
LUMPOKO pasnpocTpaHeH dmtodareH BuA
akap no opexoBuTe AbpBeTa B bbarapus
(Natcheff, 1982a). To3n BufA akap 3uMyBa
KaTo OenTorMHHa dopma B MbMKUTE Ha
opexoBute AabpBeta. B Hauanoto Ha
BeretauuatTa npesumysanute WHAMBUAU
ce akTmBusupaT. Te ce XpaHAT NbpBOHa-
YaslHO KaTto cMy4ar COK OT Jilocnute Ha
MbMKMTE, a NO0-KbCHO NPeMuHaBaT no 4o/1-
HaTa NOBBbPXHOCT Ha /McTaTa. 3apassiBa-
HETO OT TO3U BWJ akap Ce YycTaHOBsBa
KaTo nosiea Ha 6necTawm, M3gyTUHU Mo
ropHaTa MOBBLPXHOCT Ha SIMCTHAaTa netypa
(durypa 1), a no ponHata MNOBBLPXHOCT
Kato nNAuTKW, OBLUIMPHW, CaMOCTOATESHO
BONBOHATM yyacTblUW, NOKPUTU C COUHHN,
XbATWU BNacuHkn (epuHeym) (durypa 2),
MeXay KouTo ce HamupaT akapute. Cbe
3acTapsiBaHe Ha TbKaHuUTe akapuTe
HanyckaT epuHeyma, KOWTO MOCTeneHHHO
NnoTbMHABa U npugobmBa kadsiB LBAT.
Mpu cunHO HanageHve UenuaT ANCT ce
nokpvBa c rasv u ce gedopmupa. Yecto

laboratory for the presence  of
galls.Damaged leaves are divided into
classes depending on the number of
availablegalls. The tested cultivars were
divided into 5 levels of susceptibility to A.
erinea based on the calculated index of
infestation by the formula of
McKinney.This paper provides information
about cultivar susceptibility of walnut trees
to attack of Persian walnut erineum mite,
Aceria erinea Nal.

Key words: Juglans regia, cultivar
susceptibility, Persian walnut erineum
mite, infestation

INTRODUCTION

Persian walnut erineum mite,
Aceria erinea (Nalepa, 1929) and Aceria
tristriata (Nalepa, 1929) are considered to
be one of the most important and most
harmful species among all established
eriophyid species found on the leaves of
the Persian walnut (Juglans regia L.)
(Castagnoli and Oldfield, 1996).

A. erinea is a long-known and
widely spread phytophagousspecies of
mite found in walnut trees in Bulgaria
(Natcheff, 1982a). This mite species
winters as a deutogine form in the buds of
walnut trees. The overwintered individuals
are activated at the beginning of the
growing season. Initially, they suck the
juice from the shells of the buds and then
go to the lower surface of the leaves. The
infestation caused by this mite is
established as the appearance of

shiny, convex swellings (galls) on
the upper surface of the leaf blade (Figure
1) and on the underside as patches of
shallow, large, solitary concavities lined
with felty, yellowish hairs (eryneum)
(Figure 2), among which the mites are to
be found. With the aging of the tissues,
the mites leave the erineum, which
gradually darkens and turns brown.In a
strong attack, the whole leaf is covered
with galls and deformed.
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ranute umat  BWOJIETOBO-YEPBEHWKAB
OTeHbK. anm noHskora ce obpasysar U
Nno IMCTHUTE APbXKU. TOBa HanajeHue ce
oTpassiBa CUIHO HEeraTMBHO BbpPXY OpPeXo-
BUTE AbpBeTa, ocobeHo npu miagn pac-
TeHus (Natcheff, 1982b). CunHo HanagHa-
TUTE /IMCTa HamansiBaT 3HAYUTE/STHO acu-
MUMauMoHHaTa NoBbPXHOCT. [onsiMa yacT
OT HanagHatuTe nucta ce gedopmupar,
n3CbxBaT U NpexaeBpeMeHHo onagsar. B
Kpas Ha NATOTO M HayasloTO Ha eceHTa,
KEHCKUTE MUrpmpat OT €epuvHeyMa KbM
BereTaTMBHMTE NbMKKU, KbAETO OcTasar ga
3umyBar.

Cpefi MHOXeCTBOTO (paktopu, Kou-
TO MMaT CblLUECTBEHO B/IMSHWE BbPXY
pasnpocTpaHeHneTo Ha epuodmnongHuTe
akapu, BaxHa pons urpast mopdgonoruy-
HUTE M OUOXMMUYHM OCOBEHOCTM Ha
pacteHusita. ToBa ca cneunduyHute
XapaKTepUCTUKN Ha OTAENHWUTE COPTOBE,
KOMTO onpegenaT ganu Te ca Nogxoasium
3a KO/IOHM3aumATa, XpaHeHeTo U pa3mHo-
XaBaHeTo Ha epuodmgHute akapu. B
Ha/vyHata uTepatypa wMa  Masiko
UHopMauma 3a 4ycTBUTE/IHOCTTa Ha
pas/iMyHUTEe OPEXOBU COPTOBE KbM Hana-
JeHune oT To3u Bug akap.

Llenta Ha HacTOALLOTO uscnensaHe
€ jJga ce npoyus M CpaBHU
4YyBCTBUTE/IHOCTTA Ha 14 opexoBu copTa
KbM  HanageHne oT  epuochmgHus
ranoobpasysaly akap, Aceria erinea (Nal.)
(Acarina: Eriophyidae).

dur. 1. Noepegm oT Aceria erinea (Nal.)
Mo ropHaTa NOBbPXHOCT Ha NucTa

Fig. 1. Damage by Aceria erinea (Nal.)
on the upper surface of the leaf blade

Often galls have a purple-red hue. Galls
are sometimes formed on the leaf
handles. This attack has a strong negative
impact on walnut trees, especially in
young plants (Natcheff, 1982b). Heavily
affected leaves significantly reduce the
assimilation surface. Many of the attacked
leaves are deformed, dry and prematurely
dropped. At the end of summer and early
autumn, females migrate from the
erineum to the vegetative buds, where
they remain to winter.

Among the many factors that have
a significant impact on the spread of
eriophyids, morphological and
biochemical features of plants play an
important role. These are the specific
characteristics of individual cultivars,
which determine whether they are suitable
for the colonization, feeding and
reproduction of the eriophyid mites. In the
available literature, there is little
information about the sensitivity of
different walnut cultivars to an attack by
this mite species.

The aim of the present study is to
investigate and compare the susceptibility
of 14 walnut varieties to attack by the
(Nal.)

acarina erinea
Eriophyidae).

(Acarina:

dwur. 2. MoBpeau ot Aceria erinea (Nal.)
no AoJsiHaTa NOBBbPXHOCT Ha /incTta

Fig. 2. Damage by Aceria erinea (Nal.)
on the lower surface of the leaf blade
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MATEPWNAN N METO4WA

UyscTBuTENHOCTTA Ha 14 opexoswu
coprta [7 6barapcku (B), 2 dpeHckm (F), 2
yHrapcku (H) n 3 amepukaHcku (A)] kKbMm
HanageHue oT Aceria erinea (Nal.) e oue-
HeHa 1 cpaBHeHa Bb3 OCHOBA Ha JIMCTHUSA
WHAEKC Ha HanafeHve, u3yncseH no dop-
mynarta McKinney (1923). lNMpoy4yBaHeTo €
NpoBeAEeHO B eKCreprMeHTalHa opexoBa
rpaguHa Ha VIHCTUTyTa no OBOLLAPCTBO -
Mnosaus npe3 2014-2016 r. OueHkaTa Ha
HanageHVeTo NpoAyuupaHo OT TO3W BUA
akap 6elle n3BbpLUEHA Ype3 B3EMAHE Ha
NIMCTHM Npo6u OT OpexoBuTe AbpBeTa B
pasnnyHM MOMEHTU OT roguHata (Man u
tonun). 100 nucta (10 nucta ot 10 AbpBe-
Ta) 6siXxa B3eMaHW paHAOMU3NPAHO OT
COpT 3a ornpefesnigsHe HMBOTO Ha 3apass-
BaHe oT A.erinea. CbbpaHuTe nucta 6sxa
npernexgaHn B naboparopHa 06CTaHOB-
Ka 3a Ha/muve Ha ranm u pasgensHun no
knacose, B 3aBWCMMOCT OT MpoLEeHTa Ha
3acerHatara nnow, (Tabnuua 1). Bb3
OCHOBa Ha 6pos ¥ pasnpefeneHneTo Ha
nuctata  no  KacoBe  MHAEKCHT  Ha
HanageHve e M34ucnsiBaH 3a BCEKW COPT.
Bcnukum  TecTupaHu copToBe, CMopes
WHAEeKCa Ha HanafeHve, ca CpaBHABaHM U
pasgensHyn B 5 pas3nnyHu Knaca Ha
YyyBCTBUTE/THOCT KbM Aceria erinea (Nal.).

MATERIAL AND METHODS

The susceptibility of 14 walnut
cultivars [7 Bulgarian (Bg), 2 French (F), 2
Hungarian (H) and 3 American (A)] to
Aceria erinea attack was evaluated and
compared on the basis of the leaf
infestation index, calculated by the
formula of McKinney (1923). The study
was conducted in an experimental walnut
orchard of the Fruit Growing Institute —
Plovdiv in 2014-2016.The evaluation of
the attack produced by these mite species
was carried out taking leaf samples from
walnut trees at different times of the year
(May and Juli). 100 leaves (10 leaves of
10 trees) were sampled at random per
cultivar to detect the level of A. erinea
infestation. The collected leaves were
examined in the laboratory for the
presence of galls and divided into classes,
depending on the percentage of the
affected area (Table 1). Based on the
number and distribution of the leaves by
classes, the infestation index is calculated
for each cultivar. All test cultivars,
according to the infestation index, are
compared and divided into 5 different
levels of susceptibility by Aceria erinea
(Nal.).

Tabnuua 1. Knacndmkauus Ha HanagHatuTe JfMCTa, cropef CcTeneHTa Ha
3acerHaTara J/IMCTHa NOBBLPXHOCT OT Aceria erinea (Nal.)
Table 1. Classification of the infested leaves according to the degree the affected

leaf surface by Aceria erinea (Nal.)

Knac Ha Knacudgomkayms Ha CTeneH Ha 3acerHarara JiMCTHa
HanageHue HanagHaTuTe nucTta NnoBBbPXHOCT (%)

Class of Classification of the infestated Degree affected leaf surface (%)
infestation leaves
Knac 1 HeHanagHatu nucta 0 % 3acerHara nsowy
Class 1 Not infested leaves 0 % infested area
Knac 2 Cnabo HanagHaTn nncTa 0 — 10 % 3acerHara nsowy,
Class 2 Slightly infested leaves 0 — 10 % infested area
Knac 3 CpefHo HanagHaTtn nucta 10 - 25 % 3acerHaTa naoLy
Class 3 Average infested leaves 10 - 25 % infested area
Knac 4 CunHo HanagHaTu nucta 25 - 50 % 3acerHara naoty
Class 4 Strongly infested leaves 25 - 50 % infested area
Knac 5 MHoro cunHo HanagHat nucTa >50 % 3acerHara nnoty
Class 5 Very strongly infested leaves >50 % infested area
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PE3YJITATU N OBCBXXOAHE

B KAMMaTU4YHO OTHOLLEHWE TpuUTe
rogyHN Ha u3cneaBaHeTo morat ga 6baat
XapaKkTepusmpaHn KaTo  CpaBHUTE/THO
TOMN U YMEPEHO BIAXHWU, C HOPMasTHO
pasnpegenieHne Ha TroAWLLIHUTE BasleXW.
NeTHNTE Meceumn 6siXa Cyxu U ropeLum, ¢
MasikM U3K/IIOUEHUSI B HSKOWM OT roAvHUTE

RESULTS AND DISCUSSION

Climatically, the three years of the
study can be characterized as relatively
warm and moderately humid, with a
normal distribution of annual rainfall. The
summer months were dry and hot, with
some exceptions in some of the years
(Table 2).

(Tabnuua 2).

Tabnuua 2. KnumatnyHm gaHHu 3a nepuoga 2014-2016, VIHCTUTYT NO OBOLWAPCTBO -
Mnospue

Table 2. Climatic data, registered in the period 2014-2016, Fruit Growing Institute of
Plovdiv

FrogvHa Meceun/Months
Year MapT Anpun Maih HOHn HOnm  Asr. Cent. OcrT.
March  April May Jun Jul Aug Sep Oct
Temnepatypa’C 2014 9.8 12.7 169 212 235 238 18.1 12.6
Temperature’C 2015 6.8 12.4 19.3 211 253 241 20.3 104
2016 9.5 15.5 170 235 26.0 247 20.2 12.8
2005-2015 6.8 12.2 171 209 229 220 18.4 12.4
BnaxHocT, % 2014 88 65 78 73 58 73 83 86
Humidity, % 2015 80 29 73 78 74 82 76 88
2016 78 76 80 78 72 71 74 89
Banexwn, mm 2014 88 123 66 99 70 53 196 86
Rainfall, mm 2015 173 14 69 77 5 151 91 91
2016 57 40 64 25 5 16 2 33
2005-2015 40 42 65 54 50 38 32 31

AHanu3bT Ha gaHHuTe oT Tabnuua
2 nokasBa, Ye MeTeopOsIorMYyHUTE YCo-
BMS NO BPEME Ha M3cnefBaHeTo ca 6unm
nogxoaswm wu ca cnocobctBasim  3a
HOPM&/THOTO pasBuTUe Ha eprodngHus
rasioobpasyBall, akap, A. erinea, NpeBug
BUCOKUTE W3WUCKBAHUSA Ha BUAa KbM
TONAvMHA U Biara.

B Tabnnua 3 ca npeacTtaBeHn
[aHHWN 3a YyBCTBUTE/IHOCTTA Ha pasnunu-
HUTE OpPEexoBM COPTOBE KbM HanageHue
oT A. erinea. PesyntatuTte OT npoy4yBaHe-
TO MoOKasBaT, Y€ He BCUYKM U3CnefBaHu
OPEXOBM COPTOBE Ca €fHaKBO YYyBCTBU-
TeNHW KbM HanageHue oT A. erinea,
HEe3aBNCMMOCT OT BapupaHusaTa npes
roguHute. CopTbT ‘Dryanovski’ e cuiHo
yyBCTBUTENEH (MHAEKC Ha HanajeHve B
Kpasi Ha s cpegHo — 26,1), ‘Djinovski’ e
yyBCTBUTENEH (C MHOEKC Ha HanageHue
17,5), a copTtoBe ‘lzvor 10’; ‘Kuklenski’;
‘Slivenski’; ‘Silistrenski’ n ‘Sheinovo’'-

The analysis of the data in Table 2
shows that the weather conditions during
the study were appropriate and
contributed to the normal development of
the eriophyid mite, A. erinea, given the
high demands of the species on heat and
moisture.

In Table 3 is presented the
sensitivity of different walnut cultivars to
an attack by A. erinea. The results of the
study show that not all studied walnut
cultivars are equally susceptible to attack
by A. erinea, independently of variations
over the years.

The cultivar ’'Dryanovski’ is highly
sensitive (index of attack in late July
average — 26,1), 'Djinovski’ sensitive (with
an index of 17.5 attack), and cultivars
lzvor  10’;  ’'Kuklenski’;  'Slivenski,
'Silistrenski’ and ’'Sheinovo’ — slightly
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cnabo uvyecTBUTENHM (C WMHAEKC Hana-
JeHve Bapupal, cpegHo mexay 4,5 n
5,6). CopTtoBete ‘Hartley’, ‘Seer’, ‘Lara’,
‘Milotai 10’, ‘Tiszacsecsi’, ‘Fernor’ wu
‘Chandler’ ca yctonumsn. Npu nocnega-
HaTa rpyna CopTOBE He € YCTaHOBEHO
HanageHve OT TO3U BUA akap B HWUTO
efHa OT TpWTEe FrOAMHUN Ha M3CnefBaHeTo,
C M3KIYeHne Ha copTta ‘Hartley’, koiiTo
ce OT/iMyaBa C MO-paHHO pas3/IMCTBaHe B
CpaBHEHUEe C ocTaHa/InTe.

sensitive (with an index averaging
between 4,5 and 5,6). The cultivars -
'Hartley’, ’'Seer’, ’Lara’, 'Milotai 10,
"Tiszacsecsi’, 'Fernor’ and 'Chandler' are
resistant. In the last group of cultivars, no
attack from this mite species was found in
any of the three years of the study,
except for the ‘Hartley’ cultivar, which is
distinguished by earlier leafing in
comparison to the others.

Tabnuua 3. Peakuusa Ha OopexoBUTe COpPTOBe KbM HanageHue oOT Aceria erinea B
nepuoga 2014-2015, MHCTUTYT No OBOWAPCTBO - [10BAUB

Table 3. Response of walnut cultivars to Aceria erinea attacks in the period
2014-2015, Fruit Growing Institute of Plovdiv

Copt JlncTeH nHaekc Ha HanageHue, no Mc Kinney
Cultivar Leaf infestation index, by Mc Kinney
Maii/May KOnn [July
2014 2015 2016 2014-2016 2014 2015 2016 2014-2016

‘Dryanovski'(Bg) 2.3 1.9 2.2 2.1 288 231 263 261
‘Djinovski’'(Bg) 15 1.1 1.3 1.3 194 155 177 175®
‘Izvor 10°(Bg) 05 03 0.4 0.4 6.2 5.0 5.7 5.6
‘Slivenski’(Bg) 03 0.2 0.4 0.3 5.2 5.1 5.8 5.4
‘Kuklenski’(Bg) 03 0.2 0.3 0.3 4.8 4.1 5.9 49®
‘Silistrenski’(Bg) 0.4 0.2 0.4 0.3 4.6 4.2 5.2 47®
‘Sheinovo’(Bg) 04 03 0.3 0.3 4.9 4.5 4.2 45®@
‘Seer’ (A) 0 0 0 0 0 0 0 ow
‘Hartley’(A) 0 0 0 0 0.1 0.1 0 0.1
‘Lara’ (F) 0 0 0 0 0 0 0 o
‘Milotai 10°(H) 0 0 0 0 0 0 0 oW
‘Tiszacsecsi’ (H) 0 0 0 0 0 0 0 o®
‘Fernor’(F) 0 0 0 0 0 0 0 oW
‘Chandler’ (F) 0 0 0 0 0 0 0 oW

CopTtoBa uvyBcTBMTENHOCT: (1) ycTonumsm (0-0,1% 3apaseHa nnowy; (2) cnabo 4yBCBUTENHU
(0,2-10% 3apaseHa nsow); (3) uyscTBUTENnHM (11-25% 3apaseHa nnow); (4) cuaHo
yyBCTBUTEHU (26-50 % 3apaseHa now), (5) MHOro cunHo 4yscTBuUTENHU (> 50%) 3apaseHa
ob6nact.Cultivar susceptibility: (1) Resistant (0-0,1% infested area; (2) slightly susceptible (0,2 —
10 % infested area); (3) susceptible (11-25 % infested area); (4) highly susceptible (26-50 %
infested area), (5) very highly susceptible (> 50 %) infested area.

AHaNU3bLT Ha pesynTaTuTe nokas-
Ba, 4e O6b/ITApCKMTE OPEXOBM COPTOBE ca
Mo-4yBCTBUTE/HU HA HanageHue oT A.

The analysis of the results shows
that the Bulgarian walnut cultivars are
more susceptible to an attack of A. erinea

erinea, B CPaBHEHWE C UHTPOAYLIMPAHUTE
OpEexoBN COPTOBE, HE3aBUCUMO, e
MeXxay TAX ce HabnoaaeaTt 3HAUYUTESNHU
pasnnuusi. Bcuukyu uscneaBaHn OpexoBu

compared to the introducedwalnut
cultivars, although there are significant
differences between them. All studied
walnut cultivars exhibit a different degree

copToBe AeMoHcTpupart pasnuuyHa | of susceptibility, which is manifested
CTeneH Ha 4YyBCTBUTESIHOCT, KOATO ce | throughout the three years of the study.
nposieaBa W npe3 TpuTe TrOAMHW Ha

uscneasaHeto. CoptbT ‘Dryanovski’ e | The  'Dryanovski’  cultivaris  highly
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cunHo  uyecTBuTeneH, ‘Djinovski’ e
yyBCTBUTE/NIEH, a copTtoBe ‘lzvor 10’
‘Kuklenski’; ‘Slivenski’, ‘Silistrenski’ u

‘Sheinovo’ — cnabo 4yBCTBUTENIHW. TeH-
JeHuusATa 3a HeHanajeHve Ha HAKoW oT
WHTPOAYLMPaHNTe OPexXoBN COPTOBE KaTo
‘Seer’, ‘Lara’, ‘Milotai 10’, ‘Tiszacsecsi’,
‘Fernor’ n ‘Chandler’ e TpaiiHa 1 He ce
NPOMSIHA Mpes3 Lenusa nepvog Ha nscneg-
BaHeTO. THA MokasBa, Ye 4yXaute opexo-
BN copToBe (C M3KIOYeHWe Ha ‘Seer’),
KOUTO ce pasBuBaT C OKOMO 3 cegmuLm
No-KbCHO, B CpaBHEHWe C 6brapcknTe ca
NpaKkTUYeckn YCTOMYMBM Ha HanajeHve
OT TO3K BuA akap. CopTbT ‘Seer’ e eauH
OT Hall-paHo pas/McTBaLlMTEe Ce OPEXOBYU
copToBe. HeroBoTo pa3nncTeaHe NoHAKO-
ra cbBnaga ¢ HebnaronpusATHW Kauma-
TUYHW  YCNOBUA  (HUCKM Temnepartypu,
nospeay no sucTara, MNPUYMHEHN OT
KbCEH MpofieTeH Mpas), KOMTO Morar Aa
ce OTpasfAT HeraTMBHO BbPXY pas/McTea-
wute ce abpeeta (Gandev et al., 2009),
pecnekTVBHO BbPXY MurpupawimTe ot
MbMNKATE KbM SiMcTata epuodinaHn akapu.

KakBa e npuunHarta, KoaTto obycna-
BA Te3W pas/imumsa B YYBCTBUTE/IHOCTTA
Ha u3cfefBaH1Te OpexoBu Ha TO3W eTan
OT wu3cfnejBaHeTo e TpyAHO pJda ce
oTroBopu. ToBa MOXe Aa e 06yCc/ri0BeHO
OT pas/iMumMa B aHaToMuyHuTe ocobe-
HOCTU Ha fMcTarta U TeXHUS BUOXUMUYEH
CbCTaB, HO CbLLO Taka M OT pas/Muus B
nepuoga Ha chopmupaHe Ha BereTaTuB-
HWTE MbMKW, BPEMETO Ha pasnykBaHe Ha
anvKasiHUTe MbMKM W MOMEHTa Ha
pasnucteaHe. ToBa un3cnefBaHe He JaBa
OTrOBOP Ha Te3n BBLMPOCKU, HO TO npe-
JocTaBs LeHHa WHdopmauma OTHOCHO
YyBCTBUTENHOCTTA Ha Pas3/IMyHN OPEXOBU
COpPTOBE KbM HanageHne oT epuotnaHus
ranobpasysauy, Aceria erinea, KosiTo ce
ABABA OCHOBA 3a HOBU Obaelln umscnesn-
BaHWA B TO3U acnekT.

N3BOAN

1. iscnensaHnTe OpexoBn COpPToBeE
He nposiBABaT efHakBa 4YyBCTBUTENHOCT
KbM HanageHue oT epuotmgHus raso-
6pasysal akap, Aceria erinea.

sensitive, 'Djinovski’ is sensitive, and
lzvor  10’;  ’'Kuklenski;  'Slivenski,
'Silistrenski’ and 'Sheinovo’ — slightly

sensitive. The tendency of non-attack of
some of the introduced walnut varieties
such as ’'Seer, ’Lara, 'Milotai 10,
'Tiszacsecsi’, 'Fernor’ and ’'Chandler’ is
permanent and does not change
throughout the study period. It shows that
the foreign walnut varieties (except
'Seer’), which develop about 3 weeks
later, compared to the Bulgarian ones,
are practically resistant to attack by this
mite species.

The 'Seer’ cultivar is one of the earliest
walnut varieties. Its spreading sometimes
coincides with unfavorable climatic
conditions (low temperatures, leaf
damage caused by late spring frost),
which may have a negative impact on
flowing trees (Gandev et al, 2009),
respectively on the migrating eriophyids
from the buds to the leaves.

What is the reason for these
differences in the sensitivity of the studied
walnuts at this stage of the study is
difficult to answer. This may be due to
differences in the anatomical features of
the leaves and their biochemical
composition, but also to differences in the
period of formation of the vegetative
buds, the time of bursting of the apical
buds and the moment of leafing.

This study does not answer these
questions, but it provides valuable
information on the sensitivity of different
walnut cultivars to an attack on the Aceria
erinea, which is the basis for future
research in this aspect.

CONCLUSIONS

1. The studied walnut
cultivars do not demonstrated the same
susceptibility to attack by Persian walnut
erineum mite, Aceria erinea.
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2. bbnrapckite opexoBu cCOpTOBe
ca Mno-4yyBCTBUTE/IHM OT UHTPOAYLIMPaHU-
Te Ha HanajeHue oT A. erinea.

3. CoptbT ‘Dryanovski’ e cuiHo
yyBcTBUTENEH, ‘Djinovski’ e yyBCcTBUTENEH,
pokato coptoBe ‘lzvor 10’ ‘Kuklenski’;
‘Slivenski’, ‘Silistrenski’ n ‘Sheinovo’ ca
CcNabo 4yyBCTBUTENHWM Ha HanageHue oT A.
erinea.

4. VIHTpogyumpaHuTe  OpexoBwu
coptoBe ‘Hartley’, ‘Seer’, ‘Lara’, ‘Milotai
10’, ‘Tiszacsecsi’, ‘Fernor’ n ‘Chandler’ ca
yCTO4MBM Ha HanageHne oT A. erinea.

2. Bulgarian walnut cultivars
are more susceptibile to A. erinea attack
than the introduced walnut cultivars.

3. The 'Dryanovski’ cultivaris
is highly sensitive, 'Djinovski’ is sensitive,
whereas ’lzvor 10’; 'Kuklenski’; 'Slivenski’,
'Silistrenski’ and 'Sheinovo’ cultivars are
slightly susceptible to A. erinea attack.

4, The introduced walnut
cultivars: 'Hartley', 'Seer’, 'Lara’, 'Milotai
10, 'Tiszacsecsi', 'Fernor’ and 'Chandler’
are resistant to A. erinea attack.
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Susceptibility of some walnut cultivars to walnut blister
mite, Aceria tristriatus Nalepa (Acarina: Eriophyidae)

Veselin Arnaudov

Fruit Growing Institute, 12 “Ostromila”, 4004 Plovdiv, Bulgaria

PE3IOME

EpunocomaHuat ranoobpasysall,
akap, Aceria tristriatus Nalepa (Acarina:
Eriophyidae), e noteHuraneH HenpusaTten
Ha 06ukHoBeHus opex (Juglans regia L.) B
Bvnrapua. Lenta Ha  HacToALWOTO
uscneABaHe Gelle ga ce Npoyyn U cpasu
YyBCTBUTE/IHOCTTA Ha Ha 14 opexosBu
coptoBe — 7 6barapckn (B), 2 dpeHckn
(F), 2 yHrapcku (H) n 3 amepukaHckm (A)
KbM HanageHue oT epuoumaHus raso-
obpasysall akap, A. tristriatus. N3cnepaBa-
HEeTO e NpoBeLEeHO NpuY MOJICKN YC0BUSA B
12-rognwiHa KOMeKynoHHa opexoBa
rpagvHa Ha VIHCTMTyTa no OBOLLAPCTBO -
Mnosgue, npe3 nepuoga 2014-2016
rogvHa. JIucTHM Npobu 3a ycTaHOBsIBaHe
cTeneHTa Ha HapageHue oT A. tristriatus
ca CcbbupaHM B pas/iMyHM MOMEHTM OT
rognHata (Main u tonn). OT BCekM copT
paHgomm3npaHo ca cbbupaHm no 100
nncta (10 nucta ot 10 abpeeTa). Cbbu-
paHuTe NNCTHM NPo6U ca npernexaaHn B
nabopartopHa obCTaHOBKa 3a Hanmumne Ha
ranm ot To3u BuA akap. Bcuykm Hanag-
HaTK /IMCTa ca pasnpegesnisHn B KlacoBe
B 3aBMCMMOCT OT 6posi Ha Ha/u4yHuUTe
rann. N3cnepgBaHute copToBe ca pasge-
NSHU B 5 HMBa Ha YyBCTBUTE/IHOCT KbM

SUMMARY

Walnut  blister mite, Aceria
tristriatus Nalepa (Acarina: Eriophyidae),
is a potential pest of Persian walnut
(Juglans regia L.). The aim of the present
research was to study and compare the
susceptibility of 14 walnut cultivars — 7
Bulgarian (B), 2 French (F), 2 Hungarian
(H), and 3 American (A) — to walnut blister
mite, Aceria tristriatus.

The study was conducted under field
conditions in 12-year-old walnut collection
orchardof the Fruit Growing Institute -
Plovdiv, during the period 2014-2016.
Leaf samples to establish the degree of A.
tristriatus  infestion were collected at
different times of the year (May and July).

100 leaves (10 leaves of 10 trees) were
sampled at random per cultivar.

Collected leaf samples were examined in
the laboratory for the presence of galls of
this mite species. All infested leaves are
divided into classes depending on the
number of available galls. The tested
cultivars were divided into 5 levels of
susceptibility to A. erinea based on the
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HanageHue oT A. tristriatus Bb3 OCHOBa Ha
n3umcneHns no dpopmynarta Ha McKinney
WHOEKC Ha HanageHue. To3n poknag
npegocTasa MHGopMaumsa 3a copTosaTta
YyBCTBUTE/NIHOCT Ha OpPEXOBUTE AbpBeTa
KbM HanageHwe OT epuoPUaHUAT raso-
ob6pa3syBall, akap, A. tristriatus.

KntouoBn paymun: Juglans regia,
copToBa 4YyBCTBUTENHOCT, Aceria tristriatus,
HanageHve

YBO[,

Hskonko epuodmngHn akapu ca
N3BECTHM MO 0O6MKHOBEHMA opex (Juglans
regia L) wu pgpyrm Bugose Juglans
(Amrinae and Stastny, 1994). Aceria
tristriatus (Nalepa) u A. erineus (Nalepa)
ca Hai-4ecTo cpellaHuTe U BPeAOHOCHU
eprouaHn  akapu ycTaHOBABaHM NO
Juglans regia L., BuA KbM KONTO npuHag-
nexaTt Hal-LeHHUTe opexonaogHu copTo-
Be (Castagnoli and Oldfield, 1996). Aceria
tristriatus e LWMPOKO pasnpocTpaHeH BuA, B
EBpona 1 Asma. B bbarapua e
NMOBCEMECTHO PasnpoCTPaHEeH 1 Bpean no
nnctata Ha opexa (Juglans regia L.)
(Natcheff, 1982a). BuabT 3umMyBa Kato
JelTorMHHa dopma  noj  BbHWWHWTE
JIOCMN Ha NBbNKATE WM B NYKHATUHWUTE Ha
KopaTa Ha OKOJs10 MbhkuTe. B HauyanoTo Ha
BeretauuaTa npesvmysanute popMu ce
aKTMBM3MpaT U NocTeneHHo npemuHasart
BbpPXy Nuctara. Te npuyunHasa nospeau
no nucrara, KOUTo BOAAT A0 obpasyBaHe-
TO Ha MasIKMNycTynu (ranm) ¢ anameTbp
1,5 mm (durypa 1 n 2) n no pasete
NMOBBPXHOCTU Ha neTypaTta. Te ca NbpBo-
Haya/IHO CBET/I03€/1IEHN, HO MOCTEMEHHO
cTaBaT Xb/ITEHMKABM W kadsBu. Manute
umart MasbK OTBOpP, OBMKHOBEHO OTZOSTY.
Te O06WKHOBEHO ce pasnonaralT no
NPOTEXEHMETO Ha cpefHaTta Xuka u no-
rofleMuTe CTPaHUYHW XWUIKN. AKO Hanage-
HMETO e CW/IHO, MO BPeMe Ha pacTexa
HacTbnBa onajpaHe, iMcrara ce 3asusart
n onagsaT. TakuBa ranum MnoHsAkora ce
obpasyBar Mo ApPbXKUTE Ha nuctara u
psgko no nnogosete. LlenvAatr xu3HeH
UUKb Ha akapuTe NpemMuHaBa BbTpe B
ranute (Natcheff, 1982b).

calculated index of infestation by the
formula of McKinney. This paper provides
information about cultivar susceptibility of
walnut trees to attack by walnut blister
mite, A. tristriatus.

Key words: Juglans regia, cultivar
susceptibility, ~ walnut  blister  mite,
infestation

INTRODUCTION

Several eriophyid mites are known
to occur on walnuts (Juglans regia L.) and
other species of Juglans (Amrine and
Stasny, 1994). Aceria tristriatus (Nalepa)
and A. erineus (Nalepa) appear to be the
most common and injurious eriophyoids
found on Juglans regia L., the species to
which the most-valued nut-producing
cultivars belong.

Aceria tristriatus e widespread in Europa
and Asia. In Bulgaria it is widely spread
and damaging the leaves of the walnut
(Juglans regia L.) (Natcheff, 1982a). This
species is wintering as a detoginous form
under the outer shells of the buds or in the
cracks of the bark around the buds. At the
beginning of vegetation, wintering forms
become more active and gradually pass
over to the leaves. They cause Ileaf
damage that leads to the formation of
small hard pustules (galls) of about 1.5
mm in diameter (Figure 1 and 2), on both
surfaces of leaf blades. These are initially
light green, turning yellowish and brown.

The galls have a small opening, usually
on the underside. They are generally
distributed along the midrib and larger
lateral veins. If infestation is high, the fall
aggregate during growth and the leaves
curl and fall.

Such galls are sometimes formed on the
leaf stems and rarely on the fruit. The
entire life cycle of mites passes inside the
calves (Natcheff, 1982b).

317



Cpeg MHOXEeCTBOTO hakTopu,
B/MSIELN BBPXY pasnpocTpaHeHMeTo Ha
epvocugHuTe akapu, mMopdonornyHuTe U
B6UOXMMUYHUTE OCOBEHOCTU Ha pacTeHusATa
UrpasT BaXHa posis 3a pasnpocTpaHeHneTo
UM, KakTo 1 cneumdmnyHnTe ocobeHocTn Ha
copTa, onpejensw Bb3MOXHOCTTa 3a
KO/TIOHM3aums, XpaHeHe W pa3MHOXaBaHe
HaepuodmnaHuTe akapw.

B HanuuHata nutepaTtypa nuncea
UHopMauma 3a 4ycTBUTE/IHOCTTa Ha
pas/inyHMTE  OpPEexoBW COPTOBE  KbM
HanajeHue oT TO3U BUJ akap.

our. 1. MoBpeawn ot A. tristriatus
Fig. 1. Damage from Aceria tristriatus
on a walnut leaf

MATEPVAT N METOAN

YyscTBUTENHOCTTA Ha 14 opexosu
copTta [7 6barapcku (Bg), 2 dpeHckn (F),
2 yHrapcku (H) n 3 amepukaHckn (A)] KbM
HanageHve oT Aceria tristriatus (Nal.) e
OLEHeHa W cpaBHEHa Bb3 OCHOBa Ha
MHAEeKca Ha HanageHue, W3YUCNEH no
opmynata McKinney (1923). MNpoy4Ba-
HETO e NPOBEAEHO B eKkcneprvMeHTasHa
opexoBa rpaguHa Ha WHctutyta no
oBOLWApPCTBO - Nnosaus npe3 2014-2016r.
OueHkaTa Ha HanageHueTo NPoAyLMpaHo
OT TO3M BUA akap 6elle M3BbpLLIEHA Ypes3
B3eMaHe Ha NNCTHU Npobu OT opexoBuTe
AbpBeTa B pas/IMyHM  MOMEHTM OT
roguHata (mah u tonm). 100 nucta (10
nncta ot 10 AgbpeBeTa) 65iXxa B3eMaHu
paHLOMM3NPaHo OT COpT 3a onpepgensiHe
HMBOTO Ha 3apasfBaHe OT A. tristriatus.
CbbpaHuTe nucta 6sxa npernexgaHy B
nabopartopHa obCcTaHOBKa 3a Hanuyune Ha
raim 1 pasfgensHn no Kkiacoese, B
3aBMCHUMOCT OT NpoLEeHTa Ha 3acerHaTara

Among the many factors influencing
the spread of eriofloid mites, the
morphological and biochemical features of
the plants play an important role in the
spread of eriofloid mites, as well as the
specific features of the varieties, determine
the possibility of colonization, feeding and
propagation of the eriofide mites.

In the available literature, there is
no information on the sensitivity of
different walnut cultivars to attack by this
mite species.

dur. 2. Myctynu (rann) Ha A. tristriatus
Fig. 2. Pustules (galls) of Aceria
tristriatus

MATERIAL AND METHODS

Susceptibilityof 14 walnut cultivars
[7 Bulgarian (Bg), 2 French (F), 2
Hungarian (H) and 3 America (A)] to
attack by Aceria tristriatus (Nal.) was
evaluated and compared based on the
index of the attack, calculated by the
formula McKinney (1923). The study was
conducted in an experimental walnut
orchard of the Institute of Fruit Growing -
Plovdiv in 2014-2016. The evaluation of
the attack produced by this mite species
was carried out by taking leaf samples
from walnut trees at different times of the
year (May and July). 100 leaves (10
leaves of 10 trees) were randomly
collected to determine the infestation level
by A. tristriatus. The collected leaves were
examined in a laboratory for the presence
of galls and divided into classes,
depending on the percentage of the
affected leaf area (Table 1).
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nncTtHa nnouwy (Ta6bnvuya 1). Bb3 ocHoBa
Ha 6pos ¥ pasnpegeneHNeTo Ha anucTara
Mo KNacoBe € U3YNCAABaH WHAEKCHT Ha
HanageHne 3a BCEKU COpPT. Bcuuku Tectu-
paHu copToBe, CNopes MHAeKca Ha Hana-
[eHve, ca cpaBHsIBaHM W pasfensiHn B 5
pas3nIMYHM Knaca Ha YyBCTBUTESTHOCT KbM
Aceria tristriatus (Nal.).

Based on the number and distribution of
classes by class, the attack index is
calculated for each cultivar. All tested
cultivars, according to the index of
infestation, were compared and divided
into 5 different classes of susceptibility to
Aceria tristriatus (Nal.).

Tabnumua 1. Knacudmkaumss Ha HanagHatute J/KUCTa, cnopef CTeneHTa Ha
3acerHaTtarta /IMCTHa NOBBLPXHOCT OT Aceria tristriatus(Nal.)
Table 1. Classification of the infested leaves according to the degree the affected

leaf surface by Aceria tristriatus (Nal.)

Knac Ha Knacudmkaumsa Ha CTeneH Ha 3acerHataTa JIMCTHa NOBBbPXHOCT
HanageHve HarnagHaTuTe nucTa (%)

Class of Classification of the Degree affected leaf surface (%)
infestation infestated leaves
Knac 1 HeHanagHaTtu niucta 0 % 3acerHara nsoty,
Class 1 Not infested leaves 0 % infested area
Knac 2 Cnabo HanagHaTtu nucTta 0 — 10 % 3acerHara nsowy,
Class 2 Slightly infested leaves 0 — 10 % infested area
Knac 3 CpefHO HanagHaTtu iucta 10 - 25 % 3acerHara naoLy
Class 3 Average infested leaves 10 - 25 % infested area
Knac 4 CwiHO HanagHaTu nucrta 25 - 50 % 3acerHaTa nnoty,
Class 4 Strongly infested leaves 25 - 50 % infested area
Knac 5 MHOro CUNHO HanagHatu nucTa >50 % 3acerHara naoty
Class 5 Very strongly infested leaves >50 % infested area

PE3SYNTATU N OBCBbXOAHE
Bcryku roavHn Ha nscnefsaHeTo B
KIMMaTUYHO OTHOLUEHWE Morart ga 6baar
pasrnexgaHu Karto TonaM M 1 ymepeHo
B/IXHW B HA4YasiI0TO U Kpasi Ha ce3oHa u
CyXv¥ W Topewm npes fieTHUTE Meceum.
FoguvwHuTEe Banexu ca HOpMasiHO pas-
npegeneHy npes roguHaTta, no-OCKbAHU
npes npepuoja toHuM-asryct (Tabnuua 2).
AHanmanpainku JaHHuTe oT
Tabnuua 2 MoXxe Aa ce Hanpasy U3B0OAA,
ye  MEeTeoposiIoTMYHUTE  YC/0BMS B
nepuoga Ha uscnegsaHeTo ca 6nanpusT-
CTBa/IM HOPM&JIHOTO pasBUTME Ha epuo-
dugHua  ranoobpasysall, akap, Aceria
tristriatus » HeroBaTa BpefHa AeHOCT.

RESULTS AND DISCUSSION
Climatically, all years of study can
be regarded as warm and moderately wet
at the beginning and end of the season
and dry and hot during the summer
months. Annual rainfall is normally
distributed over the year, less scarce

during the June-August period (Table 2).

Analyzing data from Table 2 it can
be concluded that the meteorological
conditions during the study have favored
the normal development of walnut blister
mite, Aceria tristriatus and its harmful
activity.
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Tabnuua 2. KnumatnyHu gaHHu 3a nepnopga2014-2016, NMHCTUTYT NO OBOLLAPCTBO -

Mnosgne

Table2. Climatic data, registered in the period 2014-2016, Fruit Growing Institute of

Plovdiv

MogvHa Meceuwn / Months
Year Mapt Anpun Man HHun HKnm Asryct Cent. OcT.
March  April May Jun Jul  August Sep Oct
Temnepatypa’C 2014 9.8 12.7 169 212 235 23.8 181 126
Temperature’C 2015 6.8 12.4 19.3 211 253 24.1 20.3 104
2016 9.5 15.5 170 235 26.0 24.7 20.2 128
2005-2015 6.8 12.2 171 209 229 22.0 184 124
BnaxHocT, % 2014 88 65 78 73 58 73 83 86
Humidity, % 2015 80 29 73 78 74 82 76 88
2016 78 76 80 78 72 71 74 89
Banexun, mm 2014 88 123 66 99 70 53 196 86
Rainfall, mm 2015 173 14 69 77 5 151 91 91
2016 57 40 64 25 5 16 2 33
2005-2015 40 42 65 54 50 38 32 31

JaHHnTe oT Tabnvua 3 nokasear,
ye pasiMYHUTE OpPEXOBM COPTOBE Ce
Hanagat B He efHakBa cTeneH oT A.
tristriatus. CopTtoBeTe ‘Seer’, ‘Sheinovo’,
‘Dryanovski’ u ‘Djinovski’ ca cunHo
YyBCTBUTENHU (MHAEKC Ha HanageHue
Bapupaw, mexay 26 n 32.1), ‘lzvor 10’
‘Silistrenski’, ‘Kuklenski’, ‘Milotai 10" wn
‘Lara’ — yyBCBMTENHN (MHAEKC Ha Hanage-
Hue Bapupauw, mexgy 152 u 21.6), a
‘Slivenski’ n ‘Hartley’ — cnabo 4yBcTBU-
TenHn (MHAEKC Ha HanafeHne, CbOTBETHO
13 n 3.6). MNpu Tpu OT wuscneaBaHUTe
coptoBe  (‘Tiszacsecsi’, ‘Fernor u
‘Chandler’) He e ycTaHOBeHO HanajeHve
OT TO3W BWJ akap B HUTO efHa OT TpuTe
roAVHW Ha n3cnefBaHeTo.

AHanu3bT Ha pe3yaTaTuTe MNokas-
Ba, Ye BCUYMKM M3CNedBaHy COpPTOBe ca
rnoBeye WM MO-MasIKO aTtakyBaHu OT A.
tristriatus, ¢ u3KIHOUEHUE Ha TPWU OT TAX
(‘Tiszacsecsi’, 'Fernor' and ’'Chandler’).
Hakon oT ObarapckuTe COPTOBE KaTo
‘Sheinovo’, ‘Dryanovski’ n ‘Djinovski’ ca
CW/THO YYBCTBUTESIHW, APYTM TakmBa Karto
‘Izvor 10’, ‘Silistrenski’ n ‘Kuklenski’ ca
yyBCcTBUTENHK, a ‘Slivenski’ e cnabo
yyBcTBUTENEH. Cpep wHTpoAyuupaHute
copTtoBe ‘Seer’ e CW/HO YyBCTBUTESIEH,
‘Milotai 10’ n ‘Lara’ ca 4yBCTBUTE/IHM, a

The data in Table 3 shows that
different cultivars of walnuts are attacked
on an equal scale by A. ftristriatus. The
cultivars 'Seer’, 'Sheinovo’ 'Dryanovski’ and
'Djinovski’ are highly susceptible (infestation
index ranging between 26 and 32.1), 'lzvor
10', 'Silistrenski’, 'Kuklenski’, 'Milotai 10’
and ’'Lara’ - susceptible (infestation index
ranging between 15.2 and 21.6) and
'Slivenski’ and 'Hartley’ -  slightly
susceptible (infestation index 13 and 3.6
respectively). In three of the tested
cultivars  ('Tiszacsecsi’, 'Fernor and
'‘Chandler’), no attack of this mite species
was detected in any of the three years of
the study.

The analysis of the results shows
that all tested cultivars are more or less
attacked by A. ftristriatus, with the
exception of three of them (Tiszacsecsi’,
'Fernor’ and ’'Chandler’). Some of the
Bulgarian cultivars such as ’'Sheinovo’,
'Dryanovski’ and ’'Djinovski’ are highly
susceptible, others such as ’lzvor 10,

'Silistrenski’ and 'Kuklenski’ are
susceptible, and 'Slivenski’ is slightly
susceptible.  Among the introduced
cultivars, 'Seer’ is highly susceptible,

'Milotai 10" and 'Lara’ are susceptible, and
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‘Hartley’ e cnabo uyBctButeneH. Mpu Tpu

'Hartley’ is slightly susceptible. In three of

OT JyXau-Te copTtoBe: ‘Tiszacsecsi’, | the foreign cultivars: 'Tiszacsecsi', 'Fernor’
‘Fernor’ n ‘Chandler’ He e peructpupaHo | and 'Chandler’ no attack was registered,
Hanage-Hue, nopagn koeto Te ce | which is why they are considered to be

pasrnexgaTt KaTo yCTOAUMNBM. sustainable.

Tabnuua 3. Peakumsa Ha OpexoBUTE COPTOBE KbM HanageHue oT Aceria tristriatus
B nepuoga 2014-2015, MHCTUTYT No oBowWapcTBo - [10BAnB

Table 3. Response of walnut cultivars to Aceria tristriatusattacks in the period
2014-2015, Fruit Growing Institute of Plovdiv

CopTt NucTteH nHaekc Ha HanageHwe, no Mc Kinney
Cultivar Leaf infestation index, by Mc Kinney
Maii / May KOonu / July
2014 2015 2016 2014-2016 2014 2015 2016 2014 -2016

‘Seer’ (A) 42 30 3.8 37 334 268 305 3029
‘Dryanovski’ (Bg) 38 30 3.2 35 302 243 276 2749
‘Djinovski’ (Bg) 37 32 3.6 35 288 230 263 26.0
‘Slivenski’ (Bg) 06 05 0.4 0.5 134 128 129 13.0@
‘Kuklenski’ (Bg) 29 28 3.9 3.2 16.0 137 197 16.5®
‘|zvor 10’ (Bg) 32 29 3.1 3.2 234 189 215 21.3®
‘Silistrenski’ (Bg) 30 29 3.6 3.2 213 195 241 216 ®
‘Sheinovo’ (Bg) 42 45 4.0 4.2 347 318 297 32.1@
‘Hartley’ (A) 03 0.2 0.4 0.3 3.4 3.2 4.3 36?
‘Lara’ (F) 30 29 3.9 33 209 167 191 189 ®
‘Milotai 10’ (H) 28 24 2.6 2.6 16.4 141 150 152 @
‘Tiszacsecsi’ (H) 0 0 0 0 0 0 0 oW
‘Fernor’ (F) 0 0 0 0 0 0 0 oW
‘Chandler’ (A) 0 0 0 0 0 0 0 oW

CopTtoBa 4yscTBUTENHOCT: (1) ycTtoiumem (0-0,1% 3apaseHa nnowi; (2) cnabo uyscButenHu (0,2-10%
3apaseHa nnow); (3) vyscteutenHu (11-25% 3apaseHa nnolw); (4) cunHo YyBcTBUTENHM (26-50 % 3apaseHa
nnowy), (5) MHOro cunHo 4vyecTBuTENHM (> 50%) 3apaseHa o6nact. Cultivar susceptibility: (1) Resistant
(0 - 0,1 % infested area; (2) slightly susceptible (0,2 — 10 % infested area); (3) susceptible (11-25 % infested
area); (4) highly susceptible (26-50 % infested area), (5) very highly susceptible (> 50 %) infested area.

MpuumHaTa 3a pasnuMyHata 4yBCTBU-
TENIHOCT Ha OpexoBuTe COPTOBE KbM
HanageHwe oT A. tristriatusHa Ha TO3u eTan
OT MU3CnefBaHEeTo He e AcHa. Ta Moxe Aa
Ce Ob/XKM Ha pasvuus B aHaTOMUYHUA
CTPOEX Ha smcTaTa, TeXHUs BUOXMMUYEH
CbCTaB, HO MOXe [a e CBbp3aHa C HAKOU
COpPTOBM O0COBGEHOCTM KaTo BpPEMe Ha
hopmMupaHe Ha BereTaTtuBHUTE MbIKNU,
BpeEMe Ha pasnykBaHe Ha anukasnHute
Nbhk1, Bpeme Ha pas/ucTtBaHe v ap. B
nogkpena Ha Te3u MPeanosiokKeHus e
(pakTa, 4e copTa ‘Seer’, KOWTO € Haii-
YyBCTBWUTE/IEH, BCBLLIHOCT € HaW-paHo
pasnuctBawmsa ce copt Gandev et al.,
(2014b), pokato copToBeTe ‘Tiszacsecsr’,
‘Fernor’ n ‘Chandler’, kouto npakTuyecku
He ce Hanagart, ca efHVW OT Hal-KbCHO

The reason for the differences in
the sensitivity of individual walnut
cultivars to attack by A. tristriatus at this
stage of the study was not clear. It may
be due to differences in the anatomical
structure of the leaves, their biochemical
composition, but may be related to
certain varietal features such as the time
of vegetative bud formation, apical buds
breaking time, leafing time, etc.

In support of these assumptions is the
fact that the 'Seer’ cultivar, which is the
most susceptible, is actually the earliest
cultivar Gandev et al. (2014b), while the
Tiszacsecsi’, 'Fernor’ and ’Chandler
cultivars, which are practicallynot
attacking, are one of the latest leafing
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pasnucTteawmTe ce coptose (Gandev and
Arnaudov, 2014; Gandev et al., 2014a).
ToBa u3cnenBaHe He fgaBa OTro-
BOp Ha Te3n BBLMAPOCK, HO TO NpeLocTass
LUeHHa WHQOopMauus OTHOCHO YyBCTBU-
TENIHOCTTa Ha pas/InyHN OPexoBKU COPTO-
BE KbM HanageHue ot epuoungHns rano-
6pasysaly, akap, Aceria tristriatus, KosiTo
ce 4BfIBA OCHOBa 3a HOBM Obgewiu
n3cneaBaHns B TO3U acnexT.

N3BOAN

1. M3cnegBaHnte  OpexoBu
COpTOBE Ca He efHaKBO YyBCTBUTE/IHU Ha
HanageHve oT epuouaHns ranobpasy-
Balll, Aceria tristriatus.

2. Bvnrapckute opexoBu
coptoBe ‘Sheinovo’, ‘Dryanovski’ n
‘Djinovski’ ca cunHo 4yBCTBUTESHU, ‘lzvor
10, ‘Silistrenski’ n ‘Kuklenski’ — uyBcTBU-
TesHu, a ‘Slivenski’ - cnabo yyBcTBUTEEH
Ha HanageHue oT Aceria tristriatus.

3. YyxaectpaHHuTe oOpexo-
B copTtoBe ‘Milotai 10’ n ‘Lara’ ca uyB-
CTBUTE/IHN, ‘Seer’ e CUMHO YyBCTBUTESIEH,
a ‘Hartley’ e cnabo u4yBCTBMTENEH Ha
HanageHue ot Aceria tristriatus.

4. VHTpoayunpaHuTte
opexoBu copTtoBe ‘Tiszacsecsi’, ‘Fernor’ u
‘Chandler’ ca ycTtoiluMBn Ha HanageHue
OT epuodunaHusa ranobpasysall, akap,
Aceria tristriatus.

cultivars (Gandev and Arnaudov, 2014;
Gandev et al., 2014a).

This study does not answer these
questions, but it provides valuable
information on the susceptibilityof
different walnut cultivarsto an attack by
walnut blister mite, Aceria tristriatus,
which is the basis for new future research
in this aspect.

CONCLUSIONS
1. The studied walnut cultivars are
not equally susceptible to attack by walnut
blister mite, Aceria tristriatus.

2. The Bulgarian walnut cultivars
'Sheinovo’, 'Dryanovski’ and ’'Djinovski’
are highly susceptible, ’lzvor 10,

'Silistrenski’ and 'Kuklenski' - susceptible,
and ’'Slivenski’ - slightly susceptible to
attack by Aceria tristriatus.

3. Foreign ‘Milotai 10’ n ‘Lara’ walnut
cultivars are susceptible, 'Seer’ is highly
susceptible, and ’'Hartley’ is slightly
susceptible to attack by Aceria tristriatus.

4, The introduced 'Tiszacsecsi',
'Fernor’ and ’'Chandler walnut cultivars
are resistant to attack by walnut blister
mite Aceria tristriatus.
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