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PE3IOME

lMNpoyyBaHeTO € WU3BBLPLIEHO B
eKcnepumeHTanHo none Ha MiHctutyta no
osollapcteo - [lnoBaume, B nepuoga
2014-2016 r. cbC cefem C/IMBOBU ennuTa,
cpaBHeHU cbe copTa CTeHNel Kkato cTaH-
hapt. OnpefeneHn ca obema Ha KopoHa-
Ta, 06MKOsIKa Ha CTBO/A, bIb/1 HA U3pacT-
BaHe Ha CKeNneTHWUTe K/IOHU, Ab/DKMHA Ha
€[HOroAMWHMA npupacT, cpefeH 6poi
NA0AHM MbMKU BbPXY Maickute GykeTue-
Ta U BbpXYy €AHOroAMLIHUTE MpupacTw,
HAKOW (PEHONOTMUYHU XapakTepUCTUKMN 1
B6UOMETPUYEH U XUMUYEH aHaNn3 Ha nno-
poseTe. Hait-ronam o6em Ha KopoHaTa u
AnameTbp Ha CTBOJa ca onpefesieHn npu
enntnte E1-2, E1-53, E3-12 u copta
CteHneii. Haii-ronam brba Ha mn3pacTea-
He Ha CKe/leTHUTEe K/IOHU e U3MepeH npwu
E1-2 n E2-9. Hai-ronam egHoroguileH
npupacrt e onpegeneHd npu E1-2 n E3-12.
Hail-kbceH ubgTeX € HabnwgaBaH npu
E1-13 n E1-99. lMepunogbT Ha 3peeHe
3ano4ysa npes tonn npu enutute E1-13 u
E3-12, npe3 aBsrycT npu E1-2, E2-9 1 E1-53
W npe3 CenTemBpu nMpu CcTaHgapTa
Crtenneii n emutnte E2-12 n E1-99.
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SUMMARY

The study was carried out in the
experimental plantation of the Fruit-
Growing Institute - Plovdiv in the period
2014-2016 with seven plum elites,
compared to 'Stanley’ as a standard. The
tree volume, trunk diameter, angle of the
skeletal branches, annual shoot length
growth, average number of flower buds on
spurs and shoots, some phenological
characteristics, fruit biometrical and
chemical analyses, were studied. The
biggest tree volume and trunk diameter
were calculated for the elites E1-2, E1-53,
E3-12 and 'Stanley’. The largest angle of
skeletal branches was measured on E1-2
and E2-9. The biggest shoot length was
recorded in E1-2 and E3-12. The latest
flowering time was observed on E 1-13
and E1-99. The ripening period of the
investigated elites was in July for E1-13
and E 3-12, in August for E1-2, E2-9 and
E1-53 and in September for 'Stanley’ and
E2-12 and E1-99. According to the
biometric data E1-53 was with the largest
fruits in size. The obtained data showed
that the elite E1-53 and E2-12 had the
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Cnopef, faHHUTEe OT BMOMETPUYHUSA aHan3
nnogoseTte Ha enut E1-53 ca ¢ Hail-ronsam
pasmep. C Hai-006BP XMMUYEH CbCTaB ca
enutnte E1-53 n E2-12. OT uscnegsaHute
enntn E1-53 1 E3-12 nokasaxa KOMMIeKc
OT LeHHW XapakTepuCcTUKM 1 ca B NpoLec Ha
npvsHasaHe 3a HOBW COPTOBE.

KnoyoBu Aymun: CAMBOBU €NnUTH,

BereTaTMBeH  pactex, heHosnornyHa
XapaKTepuCTMKa, XapakTepuctuka Ha
nnogoBse

YBO/[,

CnvBata e TpaauuuoHHa KynTypa 3a
Bvunrapua. Cnopep naHHU Ha ArpocTaTtuc-
Tvka (2017) 25.1% oT obwara naouw, Ha
C/IMBOBUTE HacaxieHnsa y Hac ce Hamupar B
lOxeH LleHTpaneH paioH, koeTo e ro Ha-
pexga Ha NMbpBO MACTO MeXAy ocTaHauTe
lwecT palioHa Ha cTpaHaTta. Bce owe Haii-
oTrnexgaHuatT copT e CreHneid, nopagu
pobpata my agantuBHocT (Djuvinov and
Vitanova, 2002). MHOro HOBM COpPTOBE ca
cb3fafeHn B EBpona kaTo To/fiepaHTHU Ha
6ofiectta wapka, HO MajJko OT TAX ca
npveTn OT Npou3BOANUTENUTE U pasnpocTpa-
HeHu B HacaxaeHusTa (Jacob, 2002; Blazek
and Pistékova, 2009.). Jocera e4MHCTBEHO
copta Woiio e cb3gafeH Kato ycToiume Ha
lwapka M B nocnegHvute peceT rogvHu e
LUMPOKO 3acCTbleH B OBOLWHUTE TPajuHu
(Neumeller et al., 2010). 3a cbxaneHue ce
oKasa, Yye TO3W COPT e 4YyBCTBUTENIEH Ha
nposieTHN mMpasoBe, KOeTo Hakapa 6barap-
CKUTe npousBoAuUTENN [a TbPCAT ApYru
coptoBe. HosuaT crmBoB copT Wodena
CbLLO € NpenopbYBaH KaTto ycTonums, No40-
6HO Ha Woiio, HO 3acera swnceat focTa-
TbYHO NPOM3BOACTBEHU TECTOBE, KOMTO Aa
notebpasaT ToBa (Neumduller and Muihlenz,
2014). ETo 3aLl0 3a HOBUTE C/IMBOBM rpagu-
HW B Bbrrapua ca Heobxogumu coOpToBe
YCTOMUMBY WUNN TOMEPAHTHM Ha Lapka u ¢
Habop OT XenaHu kayecTsa 3a NpakTukara.

Llenta Ha u3cnegsaHeTo e aa npej-
CTaBu pe3y/iTatv 0T NPOYYBaHETO Ha C/IMBO-
BW euTn B WHCTUTyTa MO OBOLLAPCTBO -
Mnosaws.

MATEPVAT N METOON
MpoyyBaHeTOo € W3BLPLUEHO B
nepuopga 2014-2016 r. B WMHctutyta no

best chemical composition.
investigated elites E1-53
demonstrated the complex of valuable
characteristics and they are under
registration for new plum cultivars.

Among the
and E3-12

Keywords: plum elites., vegetative
growth, phenological characteristics, fruit
characteristics

INTRODUCTION

Plum is a traditional fruit crop in
Bulgaria. According to data of the
Agrostatistics (2017) the South Central
Region represents 25.6 % of the total area
occupied with plum trees, which is the first
place among the six regions of the country.
The main grown cultivar is still 'Stanley’,
because of its good adaptability (Djuvinov
and Vitanova, 2002). A lot of new cultivars
were registered in Europe as tolerant to
Plum pox virus (Sharka desease), but few of
them were accepted by the producers and
spread in the orchards (Jacob, 2002; Blazek
and Pistékova, 2009.). Till now only the
plum cultivar ;Jojo’ is known as resistant
to Plum pox virus and in the past ten
years was widespread in the orchards
(Neumeller et al., 2010). Unfortunately, it
turned out that this cultivar is susceptible
to spring frosts, which force Bulgarian
producers to look for other -cultivars.
Lately one new plum cultivar 'Jofela’ also
is recommended as hypersensitive like
'Jojo’, but still not enough data from
production tests to confirm this (Neumdiller
and Muhlenz, 2014). That's why for the
new plum orchards in Bulgaria are
necessary cultivars resistant or tolerant to
Plum pox virus and set of valuable
qualities desirable from practice.

The aim of this study is to present
the results of a study of plum elites bred
at Fruit Growing Institute - Plovdiv.

MATERIAL AND METHODS
The study was carried out in the
period 2014-2016 at the Fruit Growing
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oBouwapcteso - lnosave. ObpsBeTtara oOT
cefiemMTe MpoyyBaHW enunta ca 3acaneHu
B EKCMepUMEHTa/IHO HacaxieHue npes
2012 r. BbpXYy anyBuaJiIHO — sMBajHa
noysa Ha pasctoaHua 4 X 4 m, npu
HenoJsIMBHU YCMOBMA N C NpuiaraHe camo
Ha caHuTapHa pe3utba. 3a onpegensHe
obemMa Ha KopoHaTa M AuameTbpa Ha
CTBOMIA Ca WU3MEpPBaHU MO MUHUMYM neT
AbpBeTa OT BCEKUM enuT. brbabT nog
KOWTO wm3pacTBaT CKENIETHUTE K/IOHU U
pa3k/IoHEHUA e onpejesieH npu YeTupwu
AbpBeTa OT BCEKW enuT B TpWU nocre-
JoBaTesNiHU roavHW, 3a [a ce npocnegu
[ann CTOMHOCTUTE ce U3MEHAT B Nnepuoja
Ha pacTex Ha pAbpeBeTaTa. [aHHUTE
OTHOCHO efHOroAuWHNA npupact u 6pos
Ha NAoAHUTE MbMKA B MalCKuTe OyKeT-
yeTa u Bbpxy 1 m egHoroguweH npupact
ca ornpefenieHn BbPXY MapkupaH ckesne-
TEH K/IOH OT AbPBO, NpU YeTupu AbpBeTa

OT enut. ®EHONOTNYHMTE MNPOYyYBaHUSA
BKMOUBAT Mepuoja Ha UbgTeX W
nepvofa Ha 3peeHe Ha NofoBeTe.

HanpaBeH e OMOMETPUYEH U XUMUYEH
aHann3 Ha niogoseTte. CyxoTo BeLWEeCTBO
e onpegeneHo no °Brix, 3axapuTe no
meToga Ha Schoorl-Regenbogen, kncenu-
HUTE TUTPUMETPUYHO, a pH noTeHuwuo-
MeTpuyHo. [aHHuTe ca CTaTUCTUYECKU
06paboTeHn Mo TecTa Ha [ bHKaH.

PE3YJITATU N OBCBXXOAHE

[aHHuTe 3a o6ema Ha gbpBeTaTa U
OvameTbpa Ha CTBO/Mla ca npeacTaBeHu
Ha Tabnuua 1. Hali-ronsm o6em Ha Kopo-
HaTta M gMaMeTbp Ha CTBO/a ca onpe-
genenun npu enutnte E1-2, E1-53 n E3-12.
Te nokasear Hai-6bp3 pacTex. [aH-HuTe
3a obema Ha kopoHaTa npu cTaH-gapTa
CTeHneli ce pasnuyasBaT 3HAYU-TEIHO OT
Te3N Ha MnpoyyBaHUTEe enutu, Tbi KaTo
ObpBeTata Ha CcTaHgapta ca  no-
Bb3pacTHM, 3acafeHn ca TpWU rogunHK Mo-
paHo. Hali-manbk o6em Ha kopoHaTa e
onpegeneH npu E2-9, HO TOBa He e
JoKaszaHo cTaTucTuyeckn. [aHHuTe 3a
AvamMeTbpa Ha CTBOJ/1a NoKa3saT, Ye HAMa
CTATUCTUYECKN [0Ka3aHW pas/inky Mexay
enuTnTe N cTaHgapTa.

Institute, Plovdiv. The trees of the seven
studied elities were planted in a
experimental plantation in 2012 on
alluvial-meadow soil at a distance of 4x4
m and grown under non-irrigated
conditions and only sanitary pruning. The
standard cultivar 'Stanley’ is planted two
years earlier. Dimensions of minimum five
trees were determined to be calculated
the tree volume and trunk diameter. The
angle between the skeletal branches and
the central leader was measured in four
trees of each elite in three consecutive
years, to trace if the angle will be changed
during the period of tree growth. One
skeletal branch from four trees per cultivar
was selected for measuring the average
annual shoot length growth and the
average number of flower buds in a spur
and a shoot. The observed phenological
characteristics included flowering and fruit
ripening. Biometrical and chemical
analyses of the fruits were performed.
Total soluble solid (TSS) content was
determined by °Brix, sugars were
determined according to the method of
Schoorl-Regenbogen, the acid contents
were defined titrimetrically, active acidity
(pH) was measured potentiometrically.
Data were statistically processed by
Duncan'’s test.

RESULTS AND DISCUSSION

Data concerning the tree volume
and trunk diameter are presented in Table
1. The biggest tree volume and trunk
diameter were calculated for the elites E1-2,
E1-53 and E3-12. Their growth dynamic is
faster. The dimenciens concerning tree
volume of the standard cultivar 'Stanley’
vary greatly due to the fact that the trees
are older (the trees are planted three
years earlier)

The smallest tree volume was registered
on E2-9 but statistically it is not proven.
Data concerning average trunk diameter
shows there are no statistically proven
differences between elites and standard.
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Tabnuua 1. Obem Ha KopoHaTa U gMamMeTbp Ha CTBOJla B CefieKUMOHHaTa
rpaguiHa otTyeTeHu npes nepuoga 2014-2016r.
Table 1. Tree volume and trunk diameter during the period 2014-2016

0O6eM Ha kopoHaTa [dnameTbp Ha cTBONMA

Enut Tree volume (m®) Trunk diameter (cm)
Elite FoavHa / Year CpegHo loguHa / Year CpegHo
2014 2015 2016 Average 2014 2015 2016 Average

E 1-2 0,48 1,76 2,22 1,49 b' 15,88 31,13 32,75 26,59a
E 1-13 0,3 1,49 2,05 1,28 b 13,00 25,88 27,75 2221a
E 1-53 0,38 1,61 2,18 1,39b 14,00 27,50 29,38 23,63a
E 2-9 0,06 0,27 0,62 0,32b 9,00 19,50 20,38 16,29a
E 2-12 0,24 0,96 1,37 0,86 b 12,63 25,88 27,88 22,13 a
E 3-12 0,37 1,61 2,19 1,39b 13,00 25,88 27,25 22,04a
E 1-99 0,33 0,91 1,32 0,85 b 13,13 27,25 29,25 2321a
Crewnen  , 27 302 38 320a 2250 2813 30,00 2688a
Stanley
IMean values followed by different letters within a column are significantly different by Duncan’s multiple range test
at P<0.05

3a O0BOLLHUTE KYNTYpU € W3BECTHO, It is known that on fruit species the

ye 3a npegnoynTaHe e Mno-rosIeMuAT brbi
Ha wu3pacTBaHe Ha CKe/IeTHUTE KJ/IOHU
(Vitanov, 1977).0T wuscnegBaHuTe €fvTu
Hali-roNisiM brb/l Ha CKefleTHUTE KIOHW e
namepeH npu enutn E2-9 and E1-2
(Tabnuua 2). MNog ocTbp bIbLA M3pacTBaT
CKeNneTHUTe K/IOHM Ha enutute E2-12 n
E3-12, HO TOBa e cTaTUCTUYECKN [0Ka3aHo
ca-Mo cnpamo esmt E1-2. Tpu enutute
E1-2, E2-9 1 E3-12 e namepeH Haii-ronsim
BB U NPU  CKENIETHUTE pasK/IoOHEeHUs.
JanHnte 3a E1-2 ca 6GnaronpusaTHu W
CTaTUCTUYECKM oKa3aHu.

larger angle of the skeletal branches is
preferred (Vitanov, 1977). Out of the
studied elites, the largest angle of the
skeletal branches was recorded for the
E2-9 and E1-2 (Table 2). Narrow angle of
the skeletal branches was meseared for
the elites E2-12 and E3-12 but it is
statistically proven only to E1-2. In E1-2,
E2-9 and E3-12 the larges angle was
recorded for the secondary branches.
The dimensions for E1-2 are favorable
and statistically proven.

Tabnumua 2. brb/ Ha n3pactBaHe Ha CKeIeTHUTE KNIOHU N pa3kioHeHus (°)
Table 2. Angle of the main and the secondary skeletal branches (°)

‘brbn Ha uspactsaHe / Branch angle (°)

2014 2015 2016 CpegHo / Average
EMMT "Ocrosiu  CkeneThn  OCHOBHM  CKeneTHn CKeneTHu CKeneTHu
Elite KNOHW  PaskIUHEHWUSI  KNOHW  paskIuMHeHust  OCHOBHU paskMHeHUs OCHOBHHU paskMHeHus
Main Secondary Main Secondary KMOHU Secondary K/10HU Secondary
branch branch branch branch Main branch branch Main branch branch
E1-2 50 70 38 53 42 55 43 a 59 a
E 1-13 45 55 38 42 40 45 41 ab 47 abc
E 1-53 42 45 32 42 35 45 36 ab 44 bc
E 2-9 47 50 43 55 45 60 45 a 55 ab
E 2-12 35 56 28 43 33 45 32b 48 abc
E 3-12 42 66 22 46 30 55 31lb 55 ab
E 1-99 50 53 33 45 38 50 40 ab 49 abc
g::rﬂgs” 35 42 37 36 40 38 37 ab 39¢c
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Cnopes Costes et al. (2004)
OKOHUYaTEeNHUAT pa3mMep Ha AbpBeTaTa e
KymynatvBHa NPOMEH/IMBA, KOATO 3aBUCU
OT efHOrouLLIHUA NpUpacT, KOWTo ce
hopmupa BCsika roguHa. Hait-ronam
e[lHOroAuLeH npupacTt e K3MepeH npu
enutute E1-2 n E3-12 (durypa 1).
CpegHute CTOMHOCTM Ha Wu3cneaBaHus
nokasaren nokassa, ye enutute E1-13,
E2-9 u copta CteHneil, kato Us/1o mmat
Hali-MaTbK e 4HOroAMULLEH MPUPAacT.

According to Costes et al. (2004)
the final size of trees is a cumulative
variable resulting from the annual shoot
length developed each year. In the
studied elites, the largest annual shoot
length was established in E1-2 and E3-12
(Figure 1). The average values of the
studied trait showed that E1-13, E2-9 and
'Stanley’ had the smallest total annual
shoot length.

14 ~
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m 2014
2015

1 I I 2016

0 T T T T

E1-2

——

T T T T

E1-13 E1-53 E2-9 E2-12 E3-12 E1-99 Stanley

dur. 1. AbxnHa Ha egHOTOANWHNA NPUPAacT Ha eUH CKesleTeH K/10H
Fig. 1. Annual shoot length per skeletal branch

Mpv wu3cnegsaHWTe enutu cpepg-
HUAT 6POI NI0AHM MBNKN B €4HO Maiicko
6ykeTye Bapupa ot 3.50 go 3.70, Ho
pasnnkuTe Mexay Tax U cTaHgapTa He ca
crartmuctmyeckn pokasavun (Tabnuua 3).
Hait-ronsam 6poit mAogHU MbAKU BbPXY
1 m egHOroguLIHa AbpBECUHA € OTYeTeH
npun enutute E2-9, E2-12 n E1-99 n
JaHHWTe ca CTaTUCTUYECKM [oKas3aHW.
ToBa npegnonara no-gobpa NpoAyKTWB-
HOCT 3a enut E2-9, HO 3a cnvBaTa TO3u
rnokasaresl He e TO/IKOBa CbLUECTBEH.

The mean number of flower buds
in the spurs of the studied elites varied
from 3.50 to 3.70, but the differences
between the elites and the standard are
statistically insignificant (Table 3). The
most number of flower buds on 1 m
annual shoots was reported in the elites
E2-9, E2-12, E1-99 and it is statistically
proven. This implies a better productive
potential for elite E2-9 but for the plum
species it is not so significant.
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Tabnuua 3. Bpoii nNAogHM MbNKA B e4HO MaliCKo 6yketde M Bbpxy 1 m
efiHOroAuLeH npupact
Table. 3. Number of flower buds on spurs and on 1 m annual shoots

Bbpxy 1 m

B efHO maiicko BykeTue e[HOroAMLLEH NpupacT

Ennt

Elite On one spur On 1 m of annual shoot
2014 2015 2016 CPEAMO o014 2015 2016 CPEAHO
Average Average
E1-2 3,38 3,28 3,96 354a 16,7 13,33 12,56 14,20 bc
E1-13 350 33 416 365a 12,33 16,94 16,34 1520b
E1-53 342 338 392 357a 542 13,72 11,32 10,15 cd
E2-9 3,40 3,42 3,68 350a 3125 32 2802 3042a
E2-12 344 332 374 350a 0 2,75 219 165f
E3-12 346 33 434 370a 488 411 369 4,23ef
E1-99 3,58 3,44 378 360a 084 414 337 2,78f
Crennen 348 354 390 364a 3,86 1045 940 7,90de
Stanley

LbhTexbT Ha cnmeBuTe B palioHa
Ha [noBavB O0OOWMKHOBEHO HacTbNBa B
Kpas Ha mapT. OT mscnefBaHuTe ennTu
Hal-kbCeH UbpTEX (2 A0 3gHKU) e
HabnogasaH npu  E1-99, E1-13 wu
CteHneli. Pasnukute npu ocTaHanute
e/IUTN He ca cCbliecTBeHn. [lpe3 tonu
y3psaBar nnogosete Ha E1-13 n E 3-12,
npe3 asryct Ha enutmnte E1-2, E2-9 n
E1-53 u npe3 centemBpu Ha cTaHgapTa
Ctenneihi n enutute E2-12 n E1-99
(Tabnuua 4). Cnopep, AaHHUTE OT 6GMO-
METPUYHUA K CTaTUCTUYECKUS aHaIn3u
nnogosete Ha E1-53 ca mHoro egpw.
lMnogosete Ha oOcCTaHaNUTe enMTU ca
efpu [0 CpefHO efipu, a Te3n Ha
ctaHgapta CteHneli n E1-2 ca cpefgHo
eapu fo ApebHu. TernoTo Ha KOCTUKUTe
Bapupa ot 1.14 pgo 1.87 rp., HO pas-
NINKNTE He ca CTaTUCTUYECKU [oKasaHw.
CbOTHOLWEHMeTO noA/kocTuika e no-
6/1aronpusiTHO Npu eNINTUTE B CpaBHEHME
cbC cTaHpgapta CreHnein wn Bapupa
Mexay 3. 22 oo 3.98.

The plum flowering time in Plovdiv
region usually occurs at the end of the
March. Among the investigated elites the
latest flowering time (2 to 3 days) was
observed on E1-99, E 1-13 and the
'Stanley’. The differences between other
elites are not significant. The ripening
period of the investigated elites was in
July for E1-13 and E 3-12, in August for
E1l-2, E2-9 and E1-53 and in September
for ’'Stanley’ and E2-12 and E1-99
(Table4). According to the data of the
biometric and statistical analysis, the
fruits of E1-53 were very large. The fruits
of the other five elites were large to
medium in size and those of the standard
'Stanley’ and of the E 1-2 were medium to
small. The stone weight of the elites vary
from 1.14 to 1.87g, but the differences
between them are statistically
insignificant. The relative stone to fruit
ratio of the elites is lower in comparing to
the standard 'Stanley’ and vary from 3.22
to 3.98.
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Tabnuua 4. bunomeTpua Ha nnogose (2014-2016)
Table 4. Fruit biometry (2014-2016)

Mnog / Fruit % Ha
Aata Ha CpegHa Cpepna KocTu/Kata
Ennt  3peeHe BucounHa LUupuHa [ebenuHa PeA maca Ha
mMaca OT macara
; ; ; : . Ha 1 nnoA KOCTNKA — ja nnoga
Elite R|ppen|ng Lenght Width  Thickness Fruit S_tone Relative
time (mm) (mm) (mm) weight (g) weight (g) share (%)
E1-2 22.08 38,27d 36,94c 3581d 30,79d 1,14 a 3,70 bc
E1-13 26.07 38,11d 41,00b 39,72bc 39,62 bc 142 a 3,58 bc
E1-53 22.08. 49,84a 43,76a 4528a 57,98a 1,87a 3,22 ¢
E2-9 7.08. 47,04ab 41,86ab 40,60b 48,16 b 1,82a 3,77cd
E2-12 13.09 43,34bc 40,03b 37,94cd 41,38bc 1,65a 3.98b
E3-12 18.07 45,49abc 40,16b 39,88bc 43,52 bc 142 a 3,26 ¢
E1-99 13.09 41,83cd 422ab 40,74b 44,40bc 1,64 a 3,69 bc
Crewnent  o,09  4893a 3577c 3617d 3588cd 1,74a  484ab
Stanley

OnpepfensaHeTo Ha CyxoTO Bellec-
TBO Ha njiofoBeTe € Hal-6bp3nAT HauuH
Ja ce nonyuu uHdopmauus 3a Cbabp-
X8HMETO Ha OCHOBHUTE XMMMWYHW KOMMO-
HeHTU B TAX. CyxOTO BeLLecTBO Bapupa
oT 15.4% npu E2-9 po 21.4% npn E1-53
(Tabnuuya 5). JaHHMTe Noka3sart, 4ye Hai-
BMCOKO CbAbpXaHue Ha o6y 3axapu e
ycTaHOBeHO npu enutute E2-12, E1-53 u
E2-9 (0110.7 po 10.9%). CbaobpxaHueTo
Ha KucennHu e Hucko — ot 0.8 go 1.5%
CTtoiiHoCcTMTE Ha pH Bapupar B Masiku
rpaHuum — ot 3.1 npu E1-13 no 3.7 npwn
E1-53 u E2-12. Cnopeg nonydeHute
OaHHM C Hail-A06bP XMMMYEH CbCTaB ca
nnogosete Ha enutute E1-53 n E2-12.
KayecTBOTO Ha mnsofga € KOMMJEeKC OT
MHOrFO pas/INYHN XapakTepUCTUKM pas-
KpuBaly BBLHLWIHWUAT BUL W BKYCOBUTE
KayecTBa. ETO 3al0 KpaiiHaTa oLeHka 3a
KayecTBOTO Ha MN/I0J0BETE He e ANPEKTHO
CBbp3aHa C XMMWYHUA CcbCTas. MofobHO
3ak/loyeHne Gelle HanpaBeHO B Halu
NnpeguwiHn  Npoy4YBaHWA Ha CAVBU U
kalicum (Bozhkova, 2014; Bozhkova and
Nesheva, 2016).

Determining the total soluble solids
of the fruits is the quickest way to get
information about the content of the major
chemical components. The total soluble
solids varied from 15.4% in E2-9 to
21.4% in E1-53 (Table 5). The data
showed that the highest sugar content
was established in the elites E 2-12,
E1-53 and E 2-9 (from 10.7 to 10.9%).
The acid content is low — from 0.8 to
1.5%. For all of the studied elites pH
varied within a small range — from 3.1 in
E1-13 to 3.7 in E1-53 and EZ2-12.
According to the obtained data, the elite
E1-53 and E2-12 had the best chemical
composition. The fruit quality is a
complex of many different characteristics
describing both external appearance and
taste qualities. That is why the general
evaluation of them is not directly related
to chemical analysis. Similar conclusions
have been made in our previous studies
of plum and apricot (Bozhkova, 2014;
Bozhkova and Nesheva, 2016).
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Tabnuua 5. XumMn4yeH cbCTaB Ha naogoBeTe
Table 5. Chemical composition of the fruits

EnuT Cyxo B-BO 3axapwu / Sugar (%) KucenuHu
Elite Total soluble solids O6wa WHBepTHa 3axapo3a  Acids pH
(°Brix) Total Invert Sucrose (%)

E1-2 19,7 10,2 6,1 3,9 0,9 3,6
E1-13 17,2 9,9 6,6 3.1 1,5 3,1
E1-53 21,4 10,7 6,6 3,9 0,8 3,7
E2-9 15,4 10,7 6,1 4,4 0,8 3,3
E2-12 20,0 10,9 7,9 2,7 0,8 3,7
E3-12 18,0 7,5 6,0 14 1,1 3,5
E1-99 19,4 10,4 8,3 15 1,2 3,3
Crernen 21,5 98 69 2,7 09 35
Stanley

n3BOAN CONCLUSIONS

Hali-ronsm o6em Ha KopoHaTa 1
AnameTbp Ha CTBOJA ca onpeesieHn npu
enntnte E1-2, E1-53 E3-12 n coprta
CteHneii. Haii-ronaMm egHoOroguwIeH npu-
pacTt e nsmepeH npu enutute E1-2 n E3-
12. Hait-kbCeH Ub(TEX € HabnwpaBaH
npu enutute E1-13 n E1-99. Nnogosete
Ha uv3cnejBaHuTe enuTM  y3psBaT B
pamkuTe Ha ABa mecela, OT cpefara Ha
oM o cpepara Ha centemspu. Crnopef
JaHHUTE OT BMOMETPUYHNS aHa/IM3 C Hal-
eapn nnogose e emut E1-53. C Haii-
[OOGbp XMMUMYEH CbCTaB ca euTuTe
E1-53 n E2-12. OT nscnegsaHute enntu
E1-53 n E3-12 nokasaxa KOMMaeKkc OT
LLeHHWN XapakTepuCcTUKM 1 ca B npoueaypa
3a nNpusHaBaHe kaTo HOBW COPTOBeE.

The biggest tree volume and trunk
diameter were calculated for the elites E1-2,
E 1-53 and E3-12 and 'Stanley'. The largest
angle of skeletal branches was measured
on E 2-9 and E1-2. The biggest shoot length
was recorded in E1-2 and E3-12. The latest
flowering time was observed on E 1-13 and
E1-99. Fruits of the studied elites ripen
within a period of two month — from the
middle of July to the middle of September.
According to the biometric data E2-9 and
E1-53 were with the largest fruits in size.
According to the obtained data, the elite
E1-53 and E2-12 had the best chemical
composition. Among the investigated elites
E1-53 and E3-12 showed the complex of
valuable characteristics and they are under
registration for new plum cultivars.
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PE3IOME

MpoyyBaHuATa ca npoBefAeHN B
nepuoga 2014-2016r. B nsogogasallo
MpPacKkoBEHO HacaxeHve Ha TeputopuaTa
Ha VIHcTTyTa no osowapcTeo - [1084uB.
O6eKT Ha nscneasaHeTo e copT Fnoyxeii-
BbH, MpUcafeH Ha BeretaTtvBHa NOAJSI0X-
kKa GF677. N3nuTtaHu ca Tpyn BapuaHTa Ha
TOpeHe: MOYBEHO MoaxpaHBaHe C 6uoxy-
MyC; MOYBEHO noaxpaHBaHe C Arpudyn
nog, chopmata Ha BOAEH pa3TBOp; SINCTHO
nogxpaHeaHe ¢ XymycTUM W He TopeHa
KOHTpona. CpegHuatr [obus 0T AbpBO
npu TOPEHUTE C OpraHWyHWM TOPOBE pa-
CTEHMS € M0-BUCOK B CpPaBHEHWE C HeTo-
peHaTta KoHTpona. Hail-Bucok go6us ce
nosyyasa npu BHacsHe Ha Arpudyn v B
[Bara u3nuTBaHu BapuaHTa, CpeHo OKOo-
no 44kg/abpeo (2900kg/da). TopeHeTo ¢
6uoTop B HopMma 1,8kg/AbpBO, AasBa cpe-
AeH nobus ot 2600kg/da. Mpu TopeHeTo ¢
Xymyctum B fo3a 120ml/da ce nonyyasa
BMCOK [06MB, HO C no-ApebHu niodose.
OT KOHTPO/IHMAT BapuaHT 6e3 TopeHe e
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SUMMARY

Studies were carried out in the
period 2014-2016 in a fruit-bearing peach
plantation on the site of the Fruit-Growing
Institute - Plovdiv. ‘Glohaven’ cv. grafted
on the vegetative rootstock GF 677 was
investigated. Three variants of fertilization
were studied: soil nutrition with biohumus;
soil nutrition with water solution of Agrifull;

foliar-feeding ~ with  Humustim  and
untreated control.
The average vyield per tree in the

organically fertilized plants was higher
than in the untreated control. The highest
yield was obtained after applying Agrifull
in both studied variants, about 44 kg/tree
in average (2900 kg/da). Fertilization with
the bio-product at the rate of 1,8 kg/tree
resulted in an average fruit yield of 2600
kg/da. In the variant of Humustim, applied
at the rate of 120 ml/da, a high yield was
obtained but the fruits were smaller. The
average yield in the unfertilized control
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nosyyeH cpegeH nobus 1680 kg/da.
KntouoBu OyMK: TOpEHE,
61oTopoBe, NpackosK, 4O6MB

YBO/[,

BbnpochT 3a OpraHNYHOTO TOpPEHE
npruao6usa ocobeHa akTyasIHOCT Npes no-
cnepHuTe roguHu. Hapepg ¢ TpaguvumnoH-
HWUTE LUMPOKO U3MOJI3BaHN OPraHU4YyHn To-
poBe (060pCKN TOP, TOPOBA TEUYHOCT, KOM-
nocT, Topd 1 Ap.) ce TbPCAT HOBM N3TOM-
HMLM 3a OpraHWyHo TopeHe. PewaBalla u
ycnewHa pons urpast 6uotopose, KOUTO
ca OT opraHu4yeH npomsxod. Te ca npous-
BELEHUN U3LUAI0 OT €CTECTBEHN mMaTepua-
1 N He 3aMbpcsaBaT OKosHaTa cpega W
naogosara nNpogykums. Hama octaTbyHu
BpeAHUN BELLECTBA W He BPeAAT Ha 3apa-
BETO Ha xopata. lpobnem e TpyaHOTO
nogabpxaHe Ha 6anaHca Ha XpaHuTen-
HUTE efleMeHTW B MnoysBaTa, 0CO6EHO Ha
asoTa, 3a ocurypsiBaHe Ha ycToinumen fo-
6uBM OT oOTrexgaHute Kyntypwu. lMoHa-
cTosieM 3a 6uocTuMmynupaHe ce M3nosi-
3BaT eKCTpakTu OT 06opcku Top, TOpoBa
cybcTaHumMsa nosydyeHa OT AeiiHocTTa Ha
KasIMQDOPHUICKM YepBeEN, MPUPOAHN Aaje-
HOCTM 6oratm Ha OWOSIOTUYHO aKTUBHU
BELLECTBA, KOMMOCT NOJIy4YEH OT AbPBEHN
oTnagbum 1 nedyebeH Top AO6GUT OT xap-
TneHn otnagvum (Edwards and Bohlen,
1996; Leroy et al., 2007).

BrnotopoBete ca  MWUKpPOGMAsIHU
npenapaTn CbhbabpXalln XUBK KNEeTKN Ha
pas/iMyHM MUKPOOPraHnM3mu, KoUTto umart
cnocobHocTTa ga mobunmaupar XpaHu-
TeNHUTE BellecTBa B no4ysarta, nogrnoma-
rat Bb3CTaHOBSIBAHETO Ha MuKpocdpsioparta
U nofgobpsiBaT MOYBEHOTO M/040poAave.
WM3nntaHn kombuHauumn B Moswa, nokas-
BaT yBenunueHue Ha nobusute ¢ 20-30% u
CTUMY/IMpaHe Ha pacTexa B CpaBHeHue ¢
HeTopeHaTa KOHTposia. TopeHuTe ¢
Vinassa, Humus UP n obopcku Top umart
Hali-BMCOK NPOLLEHT N/I040BE C AnaMeTbp
Hag 7 cm npu a6bakn Ariwa (Rozpara et
al., 2014). MNMpoBeaeHn ca pas/INHHN U3-
cnefBaHva BbPXY BAWSIHMETO Ha opra-
HWYHO TOPEHE BbPXY Ka4eCcTBOTO Ha MNJio-
JoBeTe Ha sf6bfikata OTreX4aHn BbpXy

variant was 1680 kg/da.
Key words:
biofertilizers, peach, yield

fertilization,

INTRODUCTION

Organic fertilization has become
particularly important in recent years.
Along with the traditional widely used
organic fertilizers (manure, aqueous
suspensions, compost, peat, etc.), new
sources of organic fertilization are being
sought. Biofertilizers, which are of organic
origin, play an important and successful
role. They are based entirely of natural
products and do not pollute the
environment and fruit production. There
are no residual harmful substances and
no harm to human health. The problem is
the difficult maintenance of the nutrient
balance in soil, especially nitrogen, to
ensure sustainable vyields of the crops
grown.

Currently, manure extracts, bio-fertilizers
from California red worms, natural
resources rich in biologically active
substances, compost derived from wood
waste and medicinal fertilizer produced
from paper waste, are used for
biostimulation (Edwards and Bohlen,
1996; Leroy et al., 2007).

Biofertilizers are microbial
substances containing live cells of various
microorganisms that have the ability to
mobilize nutrients in soil. They help to
restore the microflora and improve soil
fertility. Combinations studied in Poland
showed a vyield increase of 20-30% and
growth stimulation as compared to the
untreated control. The trees fertilized with
Vinassa, Humus UP, and manure
produced the highest percentage of fruits
with a diameter of over 7 cm in ‘Ariwa’
apple cultivar (Rozpara et al., 2014).

Various studies were carried out on the
effect of organic fertilization on the quality
of apple fruits grown on rootstocks of
different growth vigour. The best result
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pas/iMyHM NO cuna Ha pacTex MoAJI0XKKN.
Hali-go6bp pe3yntaTr gasaT U3nos3BaHe-
TO Ha KOMMNOCT OT O0O6OpCKM TOp M
MuKopusnpaH cyoctpat (Stefanelli et al.,
2009; Sas-Paszt et al., 2014).

Reganold et al. (2001) npn npoyu-
BaHUsITa Ha KOHBEHUVOHA/THO, UHTErpupa-
HO 1 6MOIOTMYHO NPOM3BOACTBO Ha A6BHN-
kn B CALL nokasear, ye HAMa CblUecTBe-
HU pasnuns B MOJSyYyeHuTe J06MBU, HO
npu 6monorMmyHaTa cuctema ce ocurypsisa
no-gobpo kKayecTBO Ha noyBata M Mo-
cnabo BnusHWE BbpXY OKOMHATa cpeja B
CpaBHEHMEe C KOHBEHLMOHaNHara.

Mpe3 nocnegHuTe rogvMHU HapacT-
Ba TbPCEHETO Ha NA0A0BE U 3e/1eHYYLM C
BMCOKa €KOofIorMyHa CTOMHOCT. [onsmo
pa3sHoobpasne OT 6UMONPOAYKTM ca M3Non-
3BaHW YCMELIHO NpU U3BeXAaHe Ha onuTu
C TOpEeHe Mpu egHOrOAULLIHN KyNTypu KaTo
nscneABaHnsTa nokaseart 3aBullaBaHe Ha
[o6MBa M KayecTBOTO Ha NpoAyKuusita
(Dintcheva et al., 2008; Vlahova et al.,
2010; Boteva et al., 2011).

LienTta Ha HacTosILLOTO U3CcnefBaHe e
[a ce Npoyyn B/IMSIHWETO Ha Pa3/IMYHK TO-
poBM HOpMU OT 6GMOTOpOBETE XYMYCTUM, Ar-
pucbyn n BruoTtop BBbPXY f06MBA Ha Npacko-
BEHUsi copT MNONXeBBbH OTINEXAAH B yCo-
BUWSI HA MHerpupaHo nJo40BO NPOM3BOACTBO.

MATEPWNAN N METO4WA

WN3cneposatesickata pabota e u3-
BeneHa npes 2014-2016r. B nnogopasa-
LLI0 NPackoBEHO Hacax/eHue Ha TepuTo-
puata Ha WHCTUTyTa MO OBOLWAPCTBO.
O6ekT Ha u3cnegBaHeTo e  copT
noyxeliBbH NpucajeH Ha BeretTaTnBHarta
nognoxka GF677. lNoysara e anysmasiHO
NnBajiHa, NMoYBEHAaTa peakuus e HeyTpasl-
Ha pH 7,10 ¢ pobpo cbabpkaHue Ha
gocchop 22 mg/l00g u kanuid 26
mg/100g. Pa3cTosHMe Ha 3acaxiaHe 3m,
MeXaypenoso 5 m.

M3nutaHn ca cnegHuTe BapuaHTta
Ha TopeHe:

- MOYBEHO NOAXPaHBaHe C BUOXYMYC;

Bio-hummus 0,6 kg

Bio-hummus 1,2 kg

Bio-humus 1,8 kg

was reported with the use of compost
from manure and a mycorrhizal substrate
(Stefanelli et al., 2009; Sas-Paszt et al.,
2014).

In studies on  conventional,
integrated and organic apple production in
the United States, Reganold et al., 2001
found out that there were no significant
differences in the yields obtained, but the
organic production system provided better
soil quality and less environmental impact
compared to conventional.

The demand for fruits and
vegetables of high ecological value has
increased in the recent years. A wide
variety of organic products have been
successfully used in fertilization
experiments in annual crops, the studies
showing an increase in yield and
production quality (Dintcheva et al., 2008;
Vlahova et al., 2010; Boteva et al., 2011).

The aim of the present study was to
investigate the effect of different rates of
fertilization with Humustim, Agrifull and
Biohumus on the vyield of ‘Glohaven’
peach cultivar grown under the conditions
of integrated fruit production.

MATERIAL AND METHODS

The study was carried out in
2014-2016 in a fruit-bearing peach
plantation on the territory of the Fruit-
Growing Institute. ‘Glohaven’ cultivar
grafted on the vegetative rootstock GF
677 was included in the study. The soil
was alluvial-meadow (Fluvisol), with
neutral pH of 7,10, a good phosphorus
content of 22 mg/100 g and potassium of
26 mg/100 g. The planting distance was 3
x5 m.

The following variants of fertilization
were studied:

- soil fertilization with biohumus;

Bio-hummus 0,6 kg

Bio-hummus 1,2 kg

Bio-humus 1,8 kg
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- MOYBEHO MoAxpaHaBaHe ¢ Arpudyn
nof chopMata Ha BOfEeH pa3TBop;

Agrifull 0,5 I/da

Agrifull 1,0 I/da

- JIMCTHO nogxpaHBaHe ¢ XymycTuM;

Humustim 100 ml/da

Humustim120 ml/da

Humustim 150 ml/da

- KOHTposlaTa e 6e3
JINCTHO NoAXpaHBaHe.

XapakTepucTmka Ha M3non3BaHuTe
61MoNpoayKTHU:

XymMycTVM € BOAHOPa3TBOPUM
Ka/IMeB Xymar C BMCOKO CbAbpXaHue Ha
XyMUHOBU kncenuHu (Sengalevich et al.,
2007).

Arpudoyn e 6bp30 geicTteauy, opra-
HWYEH TeyeH TOP C pacTUTesieH Npous-
xo4. CbabpXa pacTUTEsSTHU eKCTpakTh OT
eyeMuK, MuleHuua, uapesvya n menaca
OT TPbCTUKA.

Bruoxymyc e opraHuyeH martepuan
noslyyeH B pe3ynTaT Ha XPaHEeHeTo Ha
yepBeEHUTE  Ka/IMGQOPHUIACKN  YepBeii
(Lumbricus rubellus u Eisenia foetida) c
opraHnyHu octaTbuu. (Blagova, 2004).

BroxymycbT ce BHacsiLle MOYBEHO
0KO/I0 cTbbnarta Ha oNUTHUTE AbpBeTa B
Tpn pgosm 0,600; 1,200 n 1,800 kg Ha
ObpBO. Bceku oT BapuaHTUTE € B Tpu
NMOBTOPEHUS.

ArpucbynsT ce BHacsWwe MOYBEHO
ype3 BOAEH pa3TBop. M3nuTBaxa ce Ase
po3n 0,5 u 1l/da. Bceku BapuaHT B
yeTupn noBTOpeHusi. O6warta fgosa 3a
Beretaymsata e 2,51 5 L/da.

XyMyCTUMBT Ce npuiarawle Karto
nucteH Top B Tpu go3m 100, 120 n 150
ml/da 3a egHO npbCcKaHe. Bcekn BapuaHT
€ B TP NOBTOPEHNS.

Bcuykn BapuaHTM Ha TOopeHe ca
OCbLLEeCTBSIBaHW €AHOBPEMEHHO, NeT Mb-
TV Npes BeretayuaTa npes nepuog ot 15-
20 geHa OT M. anpun A0 M. /N BKNIO-
ynTesHO.

OTunTaHeTo Ha fobuBa ce M3BbPLUM
BbB (pasa yspsiBaHe Ha nnogoeete. [o6u-
BbT € OTYATaH MpW OTAESHUTE BapuaHTy
kg/pbpBo. OTueTeHa e cpefHata Maca Ha
npackoBeHWTe NJ04OBE MO  BapuaHTw.
N3mepBaHu ca no 30 nsiofAa oT BapuaHT.

noyBeHO U

- soil fertilization with Agrifull as an
aqueous solution;

Agrifull 0,5 I/da

Agrifull 1,0 I/da

- foliar feeding with Humustim;

Humustim 100 ml/da

Humustim120 ml/da

Humustim 150 ml/da

- control, without soil or
feeding.

Characteristics of the bio-products
used:

Humustim is a water-soluble
potassium humate with a high content of
humic acids (Sengalevich et al., 2007).

foliar

Agrifull is a fast acting organic liquid
fertilizer of plant origin. It contains plant
extracts of barley, wheat, maize and cane
molasses.

Biohumus is an organic material
obtained as a result of the feeding of red
California worms (Lumbricus rubellus and
Eisenia foetida) with organic residues
(Blagova, 2004).

Biohumus was introduced in the
soil around the stems of the experimental
trees in three rates: 0,600; 1,200 and
1,800 kg per tree. Each of the variants
was in three replications.

Agrifull was introduced in the soil as
an aqueous solution. Two rates of 0.5 and
1 L/da were tested. Each variant was in
four replications. The total rate for the
whole period of vegetation was 2,5 and 5
L/da.

Humustim was applied as a leaf
fertilizer at three rates of 100, 120 and
150 ml/da per treatment. Each variant
was in three replications.

All the variants of fertilization were
carried out at the same time, five times
during the vegetation period, every 15-20
days from April till July, inclusive.

The yield was reported at the fruit
ripening stage in kg/tree by variants. The
average peach fruit weight of 30 fruits
from each variant was measured.
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PE3SYNTATU N OBCBbXOAHE

[aHHuTe 3a cpegHus p[o6us ot
ObPBO OT pa3NMYHUTE BapnaHTu Ha Tope-
He Ha npackoBeHus copT [NoyxeiBbH ca
npeacraseHu Ha ourypn 1, 2, 3 n 4.

EdbekT OT TOpeHeTo ¢ 6uonpoayKTu
ce Habnwogasa MNpu BCUYKM BapuaHTu.
CpefHusaT fobus OT AbPBO 3a nepuoja
Ha un3cnefBaHeTo, MNpW  TOpeHuTe C
OpraHnM4yHM TOPOBE PacTEHUA € NO-BUCOK B
CpaBHEHMEe C HeTopeHaTa KOHTpona.
CpaBHWTENIHO NO-HWUCKUTE [06MBM nNpu
BCUYKM  M3CMefBaHn BapuaHTu npes
2016r. ce gb/mkaT Ha  4YaCTUYHOTO
n3Mpb3BaHe Ha LUBETOBETE.

MonyyeHnTe pesyntatu 3a fobusa
npu BapuaHTa Ha TopeHe c Bbuotop ot
KannopHUiickn yepBeil ca npeactaBeHu
Ha durypa 1. BHacsHeTO Ha Hali-HuckaTa
TopoBa Hopma 0,6 kg/abpsBo BOAM A0
noslydaBaHe Ha A06MB 6/IM3BK A0 TO3U C
[o6uBa c HeTopeHaTa KOHTpOo/a - CpesHo
okono 26 kg/abpso (1700 kg/da). Bucoku-
Te TopoBuM Hopmu 1,2 kg m 1,8 kg Ha
ObpBO BOAAT [0 YyBCTBUTE/IHO NOBMLLA-
BaHe Ha [06uBWTE B CpaBHEHME C He
TopeHaTa KOHTposia. MosyyeHnaT cpedeH
[obus ot abpBo e 43-45 kg (2900-3000
kg/da). Hama cratnctnyeckm pokasaHa
pasnvka mexay Asarta BapuaHTa Ha Tope-
He. Pesyntatute ca €fHOMOCOYHM npes3
roavHuTe Ha uscnegsaHeto. BeposaTHo
BHaCAHETO Ha NO-BUCOKMUTE TOPOBU HOPMU
BOAM [0 nofjobpsiaHe Ha MnoyseHaTa
CTPYKTypa v noBulLaBaHe Ha ycBOsiBaHe-
TO Ha HWUTpaTHMA a30T OT pacTeHusTa, U
OT TaM noBsuLIaBaHe Ha JobusuTe.

RESULTS AND DISCUSSION

The data about the average yield
per tree in the different variants of
fertilization of the peach cv. ‘Glohaven’
are presented in Figures 1, 2, 3 and 4.

The effect of fertilization with bio-
products was observed in all the variants.
The average yield per tree during the
study period in the variants fertilized with
organic products was higher than the
unfertilized control. The comparatively
lower vyields reported in all the variants in
2016 were due to the partial frost
damages of the flower buds.

The results obtained for the yield in
the variant with application of the
biofertilizer from California worms are
presented in Figure 1. The use of the
lowest fertilizer rate of 0,6 kg per tree
resulted in a yield close to that of the
untreated control — an average of about
26 kg of fruit per tree (1700 kg/da). The
higher rates of fertilization (1,2 kg and 1,8
kg per tree) resulted in a significant
increase in yields compared to the
unfertilized control. The obtained average
yield was 43-45 kg per tree (2900-3000
kg/da). There was no statistically
significant difference between the two
variants with fertilization. The results
followed the same tendency during the
years of the study. Perhaps the
application of the higher fertilizer rates led
to the improvement of the soil structure
and an increase in nitrate nitrogen uptake
by the plants, and hence to higher yields.

235



m Guotop/Bio-hummus 0,6kg = Buotop/Bio-hummus 1,2kg
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dur. 1. JobmB OT ABLPBO Ha cOpPT [/10yxerBbH, NPU pPasNUyHM BapuaHTU Ha
TopeHe ¢ bnoTtop, 3a neprnoga 2014-2016r.
Fig. 1. Yield per tree from ‘Glohaven’ cv. in different variants with application of

Biofertilizer during the period 2014-2016

CpefHute fobuBy OT BapuaHTuTe
Ha TopeHe c Arpuddyn ca npeacTaBeHu
Ha durypa 2.

Bucokn pobusn 49 kg/abpso
(3200kg/da) ca nonyyeHn npu TOpeHe C
Arpugoyn B posa 1,0 L/da. Huckata
TopoBa Hopma ot 0,5 L/da paBa cpefeH
[o6ue okono 39kg/abpBo (2600 kg/da). U
npu QABata BapuaHTa Ha TopeHe ce
nosyyaBaT 3HAYUTESTHO NO-BUCOKN J0O6U-
BM B CPaBHEHME C He TopeHaTa KOHTPO-
Nna, KaTo pas/MkuTe ca CTaTUCTUYecKu
JokasaHu (Purypa 2). Arpudoyn e npena-
pat KoWTO cbabpxa (ONYBOKMCEIUHU W
MOYBEHOTO My BHAacsiHe B pasTBOpUMA
dhopma ynecHsiBa ycBOSIBAHETO Ha Xpa-
HUTENHUTE BeLlecTBa OT pacTeHusATa U
npeamn3BrKBa NoBuULLIaBaHe Ha fo6usuTe.

The average yields in the variants
with application of Agrifull are presented
in Figure 2.

High vyields of 49 kg/tree (3200
kg/da) were obtained after fertilization
with Agrifull at the rate of 1,0 L/da. The
lower rate of 0,5 L/da resulted in an
average yield of about 39 kg/tree (2600
kg/da). In both variants of fertilization the
yields obtained were considerably higher
compared to the untreated control, the
differences being statistically significant
(Figure 2). Agrifull is a product containing
fulvic acids and its application to soil as
an aqueous solution facilitates the
absorption of nutrients from plants and
leads to an increase in yields.
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TopeHe ¢ Arpudoyn, 3a nepuoga 2014-2016r.
Fig. 2. Yield per tree from ‘Glohaven’ cv. in different variants with application of

Agrifull during the period 2014-2016

N3nuTBaHMTEe TOPOBM HOPMU MNpuU
JINCTHOTO TOpEeHe ¢ XyMmyCTUM okassart
pasnnyHo BAMSIHME BbPXY N0404aBaHe-
TO (Purypa 3).

C Hali-BUCOK cpefeH Ao6uB npes
uscnefgaHnTe roguHy ce 0TKposiBa TOPO-
BaTta Hopma 120ml/da c otyeTeH fo6uB
oT 49kg/abpso (3200 kg/da). Pasnukute
ca CTaTUCTUYECKM [OKa3aHN B CpaBHEHNe
C ApyruTe ABe U3NUTBaHW TOPOBWM HOPMU
KakKTo 1 ¢ KoHTponara.

JobuBnute npu npunaraHe Ha
TopoBa Hopma 100ml/da (30 kg/abpso) n
150ml/da (33 kg/gabpBO) nokasBar TeH-
JeHuMs 3a Mo-BUCOKWM CTOWHOCTM, 6e3
CTaTUCTUYECKN AoKa3aHu pasnuuus. (26
kg/gbpBo (1700 kg/da)). Huckata Kak-To
M BUCOKATa TOpPOBa HOpMa He oOkasBar
CbLLECTBEHO B/IMSIHUE BbpPXY A06MBa.

The studied rates of foliar feeding
with Humustim had different effects on
fruit bearing (Figure 3).

The highest average yield in the
years of study was obtained after the
application of the rate of 120 ml/da, the
yield obtained being 49 kg/tree (3200
kg/da). The differences were statistically
significant compared to the other two
studied fertilizer rates, as well as to the
control.

The yields in the variants with the
rates of 100 ml/da (30 kg/tree) and 150
ml/da (33 kg/tree) tended to be higher
without statistically proven differences,
i.e. 26 kg/tree (1700 kg/da). Both the low
and the high fertilizer rates did not have a
significant impact on the fruit yield.
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Fig. 3. Yield per tree from ‘Glohaven’ cv. in different variants with application of

Humustim during the period 2014-2016

CpaBHsiBalikm cpegHuTe obusu ot
ONUTHUTE AbpBETa TOPEHU C BMONPOayK-
TMTEe 3a TPUTE TOAMHU Ha W3C/efBaHETo
2014-2016r., Hali-BMCOK [06MB € nosny-
YEeH Npu BapuaHTa Ha TopeHe ¢ Arpudayn
2950 kg/da, cnegsaH oT BuoTtop (2600
kg/da) n Xymyctum 38kg/abpso (2550
kg/da). HapactBaHeTo Ha pgo6bwusa npu
TOPEHNTE BapuaHTM €  3Ha4YUTeSHO
cnpsMo KoHTponata (durypa 4).

Comparing the average yields of
the experimental trees fertilized with the
bio-products for the three years of the
study (2014-2016), the highest yield was
obtained after fertilization with Agrifull
(2950 kg/da), followed by Biohumus
(2600 kg/da) and Humustim 38 kg/tree
(2550 kg/da). The increase in yield in the
fertiized variants was  significant
compared to the control (Figure 4).
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Fig. 4. Average yield from ‘Glohaven’ cv. in the different variants of fertilization
with bio-products in the period 2014-2016

Pesyntatute ot 6GUOMETpUYHUTE
n3MepBaHuA Ha NnnofoBeTe nokassar, ve
U3NUTBaHUTE BapuaHTM Ha TOpPeHe He
oKa3BaT CbLUECTBEHO B/INSHNE BbLPXY
cpegHata maca Ha nnogosete (Tabnuua
1). KakTo npes oTgenHnuTe roanHu, Taka u
CpefHO 3a Mnepuofa pasfvkute Mexay
BapuaHTMTe M KOHTpo/saTa ca MUHUMan-
HW W CTaTUCTUYECKM He fdoka3aHu. Tosa
Halli-BepOSATHO Ce Ab/DKM Ha M3Mon3Ba-
HEeTO Ha XpaHuTenHWTe BellecTBa npe-
OVMHO 3a pacTeX Ha Jsietopactute Wt
yBennMyaBaHe Ha nncrHara maca u B no-
Ma/nika CTerneH 3a HaefjpsBaHe Ha
MnaguTe 3aBpb3n. Hali-eapu kauecTBeHu
naofoBe ca MoslydyeHn nNpu BapuaHta Ha
TOpeHe ¢ Arpudpyn 1 B ABeTe U3NUTBAHU
HOpMU, CbC cpefHa Maca Ha nnoga 0,213
g n 0,211 g. [Oobpun un kKayecTBeHU
niogose c pasmep okoso 0,190 g ce
nosyyasaT M nNpu TopeHe ¢ buotop npu
BMCOKaTa TopoBa fo3a. Tasn TeHaeHuuA
He ce Habnwgasa npu BapuaHTa Ha
TOpEeHe C JIMCTHUAT Top XyMyCTUM.
CpegHata maca Ha nnofgosete npu

The results of the biometric
measurements of fruits showed that the
studied variants with fertilization did not
significantly affect the average fruit
weight (Table 1). In the separate years of
the study and on average over the whole
period, the differences between the
variants and the control were minimal and
statistically insignificant. This is most
likely due to the use of nutrients mainly
for shoot growth and the increase of
foliage mass and, to a lesser extent, for
the growth of the young fruits. The largest
fruits of best quality were obtained in the
fertilization variant with Agrifull at both
studied rates with an average fruit weight
of 0,213 g and 0,211 g, respectively.
Good quality fruits, about 0,190 g in
weight, were also obtained after
fertilization with Biohumus at the highest
studied rate. That tendency was not
observed in the variant with the
application of Humustim foliar fertilizer.
The average fruit weight at a fertilizer rate
of 120 ml/da was 0,170 g. The highest
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TopoBa Hopma 120 mil/da e 0,170 g.
MonyyeHnaT Hah-BUMCOK  AobmB  npu
n3nos3BaHe Ha XyMycTUM, Npeau3BuUKBa
VI3,qpe6HFIBaHe Ha nsjiogoBeTe B CpaBHEHUE
C OCTaHa/mMTE BapuaHTN U KOHTpoOaTa.

yield obtained using Humustim, resulted
in the production of smaller fruits
compared to the other variants and the
control.

Tabnuua 1. CpegHa maca Ha niogoBeTe OT copT [NoyxeliBbH Npu pasnyHuTe
BapuaHTy Ha TOpeHe 3a nepuoaa 2014-2016r.
Table 1. Average fruit weight of ‘Glohaven’ cv. in different variants of fertilization

in the period 2014-2016

BapuaHTn CpepgHa maca Ha njoja
Variants Average fruit mass, g
2014 2015 2016
Bio-hummus 0,6kg 0,162 0,143 0,223
Bio-hummus 1,2kg 0,164 0,144 0,177
Bio-humus 1,8kg 0,203 0,173 0,187
Agrifull 0,5l/da 0,189 0,204 0,245
Agrifull 1,0l/da 0,212 0,185 0,235
Humustim 100ml/da 0,154 0,169 0,222
Humustim120ml/da 0,155 0,179 0,180
Humustim 150 ml/da 0,209 0,178 0,202
Control 0,171 0,174 0,224
N3BOAN CONCLUSIONS
OT n3nuTBaHUTe GMONPOAYKTU HaWl- Among the studied variants of
BUCOKM [06uBU ce nonydasaT npu Tope- | fertilization, the highest yields were

HeTo ¢ Arpucpyn. N npu gsata usnutBaHu
BapuaHTa (0,5 u 1,0 L/da) ce Habniogasa
[0Op0O CbOTHOLLUEHME Mexay [obus 1
efpuHa Ha naoga npu copt [NOyXenBbH.
CpaBHUTENHO BMCOKM aobuBnm  Bsxa
nosyyeHn u npu TopeHe ¢ buotop BLB
BMcokata HopMa 1,8kg/abBo U XymycTuM
120ml/da. MoBuwasaHeTo Ha Aob6uBa Npu
U3non3BaHe Ha XymycTum, BOAU [0
nsgpebHsaBaHe Ha naogosete. MonyyeHu-
Te pe3yataTy HU fdaBaT OCHOBaHWe pga
npenopbyaMe npu WHTErpUpaHo npous-
BO/ZCTBO Ha MPackoBW 3a AONbHUTENHO
TopeHe ga ce npunarat Arpuddyn, brnotop
1 XyMyCcTuUM.

obtained with the application of Agrifull. In
both variants (0,5 and 1,0 L/da) there was
a good correlation between yield and fruit
size in cv. ‘Glohaven’. Comparatively high
yields were also obtained after fertilization
with the highest rate of Biohumus (1,8
kg/tree) and Humustim 120 ml/da. The
yield increase when using Humustim
resulted in obtaining smaller fruits. The
results obtained gave grounds to
recommend  Agrifull, Biohumus and
Humustim for additional fertilization in
integrated peach production.
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PE3IOME

A6B/KOBO-XMBOB/IEKOBATA /INCTHA
Bblika, Dysaphis plantaginea Passerini
(Hemiptera: Aphidae), e ocHOBeH Bpe-
avuTten Ha A6bAkoBUTE AbpBeTa. Cnupo-
TeTpamar e HOB WHCEKTULMA CbC cneuu-
(oMyeH HauvH Ha AelicTBMe cpeLty NNCTHU
BbLUKM M APYyrM cMmyyewm Bpeautenu. B
MosICKM ONWUTK, MPOBEAEHN B MPOU3BOA-
CTBEHM SAOB/IKOBM rPaAVHN B OKOSTHOCTUTE
Ha lMnosgue npe3 2015 n 2016 rogunHa, e
npoBepeHa echmkacHocTTa Ha Movento ®
(a.B. cupoTeTpamaT) 3a KOHTPO/N Ha
A6BIKOBO-XMBOB/IEKOBATA JIMCTHA BbLLU-
Ka, Korato ce npwiara camoCTOATENIHO
cneg ubtexa (BBCH 69) mam B Kom-
GUHMpaHy cTpaterun ¢ Apyru MNpoaykTu.
EdmkacHocTTa Ha Movento ® e cpaBHs-
BaHa C Ta3n Ha TMameTokcam WUIn Umu-
Jaknonpug, kKoraTto ce npwiarat camo-
ctoaTenHo crnef ubdtexa (BBCH 69)
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SUMMARY
The rosy apple aphid, Dysaphis
plantaginea Passerini (Hemiptera:

Aphidae), is a major pest of apple trees.
Spirotetramat is a new insecticide with a
specific mode of action against aphids
and other sucking pests.

In field trials conducted in industrial apple
gardens in the \vicinity of Plovdiv
(Bulgaria) 2015 and 2016, the efficacy of
Movento ® (spirotetramat) to the control
of rosy apple aphid was verified with that
of other reference insecticides when
applied alone after flowering (BBCH 69)
or in combined strategies with other
products. The efficacy of Movento ® was
compared to that of thiamethoxam or
imidacloprid when applied alone after
flowering (BBCH 69) or in combination
strategies with other products including
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WA B KOMOUHWMpaHW cTpaTerum c apyru
NPOAYyKTW, BK/OYBALLM TpeTupaHe ¢
onoHukamng, npegmn ubdhtexa (BBCH 59)
nocnefBaHo OT TpeTuMpaHe C TuameTok-
cam unv nMmmaaknonpug cneg ubgrexa
(BBCH 69). CnupoTteTpamaT AEMOHCTP-
upa oT/In4YHa ehmkacHOCT U MHOTO Ao6pa
MEepPCUCTEHTHOCT, Korato ce npunara
€[HOKpaTHO crief, ubgTexa unn B cTpa-
TerMn c Apyrm npoayktn (dnoHvkamung,
npegn ubTexa, nocnegBaHo OT TPeTU-
paHe c Movento ® cneg ubgTEXA).
EdmkacHocTTa Ha Movento ®, NpuaoXeH
eflHOKpaTHO crnef ubdTexa obesnevaBa
OT/INYEH U HAOEXAEH KOHTPO/ Ha nonyna-
umute Ha D. plantaginea, cpaBHuma c

Tasn Ha Hali-gobpute pedepeHTHM
WHCEKTULNAN.

Kntouosu OYMU: Dysaphis
plantaginea, £6bnka, cnupoTeTpamart,
edomkacTHoCT, Bbarapus

YBO/[,

Dysaphis  plantaginea  Passerini

(Hemiptera: Aphidae) e eanH oT Haii-4yecTo
CpellaHuTe 1 Hai-BpeAOHOCHM BUAOBE OT
MHOXECTBOTO SINCTHW BbLUKWA, KOUTO Hana-
JaT s6b/KOBMTE [AbpBeTa W MoraT fJa
NPUYUHAT 3HAYMMU MKOHOMMUYECKM LLETH Ha
A0bAKOBaTa NPoAyKumMsl. TO3U BUA JIMCTHU
BbLUKM € B CbCTOSIHWE, AOPW U NPU MHOrO
HYCKa monysauMoHHa NABTHOCT, Aa Npuyu-
HY Cepro3HK noBpeay no pasnnyHu Bereta-
TUBHW 1 PENPOAYKTMBHU opraHu (kato suc-
Ta, fleTopacTtu, UBeToBe 1 N0A0BE), KOETO
BOAM OO crupaHe Ha pacTexa, AedopMa-
uun no nnojoseTe U netopacTute, 06WUIHO
oTAensiHe Ha MefgHa poca, CbMPOBOAEHO C
pasBUTMETO Ha YepHW canpoduTHM bbow,
KOUTO Bb3NpenAaTcTBaT HopMasiHata hoTo-
CMHTE3a Ha BCUYKM 3efIeHn YacTn 1 npuga-
BaT /oW TbProBCUKM BWA Ha MN/0[0BETE.
(Grigorov, 1980; Angeli and Forti, 1999;
Angeli and Simoni, 2006; Arnaoudov and
Kutinkova, 2006). D. plantaginea e ggyno-
MEH  XOMOUMKINYEH BUA, C OCHOBEH
roCTONpPUeMHMK Ab6bnkata U BTOPUYEH —
BugoBeTe 0T poa Plantago, OCHOBHO
Plantago lanciolata L.

B npomuwineHuTe a6bAKOBM rpaguHm
KOHTPONBT Ha  AOBMKOBO-XMBOJIEKOBATA

flonicamid treatment before flowering
(BBCH 59) followed by treatment with
thiamethoxam or imidacloprid after
flowering (BBCH 69).

Spirotetramat demonstrates  excellent
efficacy and very good persistence when
applied once after flowering or in
strategies with other products (flonicamid
before flowering, followed by Movento®
after flowering).

The efficacy of Movento ® once applied
after flowering ensures excellent and
reliable control of D. plantaginea
populations comparable to the best
reference insecticides.

Key words: Dysaphis plantaginea,
apple, spirotetramat, efficacy, Bulgaria

INTRODUCTION

Dysaphis plantaginea Passerini
(Hemiptera: Aphidae) is one of the most
common and most harmful species of the
numerous aphids attacking apple trees
that can cause significant economic
damage to apple production. This species
of aphids is capable of causing serious
damage to various vegetative and
reproductive organs (such as leaves,
shoots, flowers and fruits) even at very
low population densities, resulting in
growth inhibition, deformation of fruits and
shoots, "honeydew" excretion causing
sooty mould, which prevents the normal
photosynthesis of all green parts and
gives poor commercial appearance to the
fruits (Grigorov, 1980; Angeli and Forti,
1999; Angeli and Simoni, 2006;
Arnaoudov and Kutinkova, 2006). D.
plantaginea is a binomial holocyclic
species, with a host host - the apple and
secondary - the Plantago species, mainly
Plantago lanciolata L.

In industrial apple orchards, the
control of the rosy apple aphid is most
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IMCTHA BblUKA Hali-4ecTo Ce OCbLiecTBsBa
ypes npunaraHe Ha CUCTEMHU auuman B
paHHonponeTHus nepuod. W3sbpwsar ce
0OVKHOBEHO ABe TpeTupaHus, Npeau u crieq
ubptexa. MMbpBOTO TpeTupaHe ce npasu
npean ubdrexa c¢ aduymgm Ha 6asa
doioHnkamua, wnu Tay-gnyBaiMHag un e
Haco4YeHOo cpelly OcHoBaTeslikute npegu Te
Ja ca hopmypasiv MHOTOUMCIEHN KOMOHUN,
a BTOPOTO — c/ief, UbdTexa C MHCeKTULMAN
Ha 6a3a HeoHVKOTUHOMAM (aueTamunpua,
uMupaknonpua, TUOMETOKcaM U KJOo-
TUAHUAMH) M UMa 3a Uen Ja OCbLLeCTBU
Mb/IEH KOHTPON BbPXy MonynayuMte Ha
BpeauTens.

OTTernsHeTOo OT naszapa Ha HsKoU
admumnan kato nupummnkap6 (Pirimor WG)),
npo6sema ¢ Bb3HMKABAHETO Ha PE3NCTEHT-
HOCT B nonynauuute Ha D. plantaginea kbm
HSKOM 4YecTO W3MNOJ3BaHW MHCEKTULMAN,
Ha/I0XKeHNTe OrpaHVWYeHnst No OTHOLLEHUue
M3MN0/13BaHETO Ha HEOHVKOTUHOWAMW B Npefq-
Ub(TeXHNA nepuos, KakTto U noseata Ha
HOBYW aKTUBHW BELLECTBA, CNOCOGHM fla OCb-
LecTBABAT KOHTPO BbPXY nonynauuute Ha
NIUCTHUTE BBLUKM Ca OCHOBHWUTE MOTMBM,
KOUTO NpOBOKMpaxa ToBa W3CnefBaHe,
UMalLLlo 3a Len akTyasim3vpaHe cTpaTterusita
3a KOHTpos Ha D. plantaginea B 16b1KoBUTE
rpaguHu.

Movento ® (cnupoTeTpamar) e npea-
CTaBUTENl Ha HOB KIac Mnpoayktm —
KETOEHOMN, NPOU3BOAHM Ha CNMPOLUKINY-
HaTa TeTpoHOBa KWCenuHa, npoayuupaH ot
oupma Bayer Crop Science. ToBa e NMbpBoO-
TO aKTMBHO BeLLeCTBO, KOETO uma AByno-
COYHO [JeiicTBMe, akponeTasHoO ¥ 6asune-
TasHO, KOETO MMa CnocoGHocTTa ga ce
npeaBwXBa, KakTo Mo Kcuiema, Taka U no
dnoema cnef AMCTHO TpeTupaHe. To
AelicTBa kaTo MHXxMbupa 6GumocmHTesata Ha
nMNMguTe B OpraHM3Ma Ha HacekoMmute
cnep nornblarde (Nauen et al., 2008; Briick
et al., 2009; Cantoni et al., 2008; Roffeni et
al.,, 2010). Mopagn Tasu npuuvHa TO €
U3K/TIOYNTESTHO aKTUBHO CpeLLy HOBEHWUTHNUTE
CTaMn Ha HacekoMM C MPOBUBHO-CMyYeLLu
yCTHU opraHn (De Maeyer et al., 2002).

Llenta Ha ToBa mM3cneaBaHe € Aa ce
OLeHN M cpaBHM edMKacHOCTTa Ha Cnvpo-
TeTpamaT (Movento ®), korato ce npwiara
CaMOCTOSITE/THO MNW B CTpaTterus ¢ Apyru
NpoAyKTW, M3M0M3BaHM 3a KOHTpon Ha D.

commonly carried out through the
application of systemic aphicides early in
the spring. Two treatments before and
after flowering were usually performed.

The first treatment is done before
flowering  with  flonicamid or tau-
fluvalinate-based insecticides and is

directed against the fundatrix before they
have formed multiple colonies, and the
second treatment — after flowering with
neonicotinoid-based insecticides
(acetamiprid, imidacloprid, thiomethoxam
and clothianidin) and it aims to achieve
full control over the populations of the
pest.

The withdrawal from the market of
certain substances such as pyrimicarb
(Pyrimor), the problem of the emergence
of resistance in D. plantaginea
populations to some commonly used
insecticides, the restrictions on the use of
neonicotinoids in the pre-flowering period
and the emergence of new active
substances capable of to control the
populations of the aphids are the main
motives that provoked this study aimed at
updating the control strategy of D.
plantaginea in the apple orchards.

Movento ® (Spirotetramat) is a
representative of a new class of products —
ketoenols derived from spirocyclic tetronic
acid produced by Bayer Crop Science. It
is the first active substance that has a
two-way action, acropetal and basipetal,
which has the ability to move both the
xylem and the phloem after foliar
treatment. It acts as an inhibitor of lipid
biosynthesis in the insect body after
ingestion. (Nauen et al., 2008; Briick et
al., 2009; Cantoni et al., 2009; Roffeni et
al., 2010). For this reason, it is extremely
active against juvenile stages of insects
with a piercing-sucking mouthparts. (De
Maeyer et al., 2002).

The aim of this study was to
evaluate and compare the efficacy of
spirotetramat (Movento ®), when applied
alone or in a strategy with other products
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plantaginea c orneg nogobpsisaHe cuctema-
Ta 3a yhpaB/ieHWe Ha BpeauTenuTe B
A0BNKOBUTE rpasmHN.

MATEPWNAN N METO4WA

Monckn exkcnepumeHTn 6sxa npo-
BeEHN 3a oOueHka edmkacHocTTa Ha
cnupoTtetpamatr  (Movento®) cpewy
A6BIKOBO-XMBOB/IEKOBATA /IMCTHA BbLUKA
(Dysaphis plantaginea Pass.) B
npou3BoAcTBeHa SA6b/KOBa rpagvHa B
6n1m3ocT o rp. MNnosame npes 2015 um
2016r. OnuTnTe 651Xa N3BEeAEHN BbPXY 26
rogywHn  S6bMKOBM  AbpBeTa,  CopT
Golden Delicious, oTrnexgaHn karto
BpeTeHo BbPXY nogsoxka M-106, npwu
cxema Ha 3acaxgaHe 4,5 x 2,0 m. Bcuukn
E€KCMEePUMEHTMN 65IXa 3a/10KEHN B paHAo-
Mu3MpaHa 6710k cxemMa C 3 MOBTOpPeHUusi
(no 4 pgbpBeTa B NOBTOPEHME) 3a BCSKO
TpeTupaHe. LlenTta Ha nsnegsaHeTo 6elle
[a ce oueHn 1 cpaBHW edimkacHoCTTa Ha
cnupoTteTpamatr (Movento ®), korato ce
npuiara camocTOATENHO cneq ubiTexa
(BBCH 69) nnn B koMbrHMpaHa cTpaTe-
st ¢ Jpyr NpoaykT. Tpu cTpaterum 3a
KOHTpon Ha D. plantaginea, BkawouBaLu
npeaubTexHo TpetuparHe (A) ¢ IoHU-
kamunpg, (Teppeki) (BBCH 59) u nocneg-
BaWo cnepubTexHo TpeTupaHe (B)
(BBCH 69), cboTBETHO C MMugaxknonpua,
TMameTokcam W cnupoTeTpamaTr 6saxa
CpaBHEHN.

WHcekTuunaHu Tpetupanma (no 1
3a BapuaHT) ca npaBeHM C MomoLLTa Ha
aepos3osiHa  nNpbCKayka, cuMmynupalia
pa3xop Ha paboTeH pa3tBop 1500 I/ha.
[aHHNTe 3a MOMEHTUTE Ha TpeTMpaHe K
BpeMeTo 3a obcnefBaHe ca npeacTaBeHn
B Tab6bnmua 1. OueHssBaHETO € M3BbpLU-
BaHO Bu3yasiHO Bbpxy 100 netopacTa,
ypes onpegesnisiHe 6pos Ha uHAVBUANUTE B
KOo/IoHUuTEe. TO e npaBeHO 4 NbTM Ha
paBHU HTEpPBaN B NPOAL/DKEHVE Ha ABa
mMeceua.

used to control D. plantaginea to improve
the pest management system in apple
orchards.

MATERIAL AND METHODS

Field experiments were conducted
to evaluate the efficacy of Spirotetramat
(Monvente®) against Dysaphis
plantaginea Pass. in an industrial apple
garden near Plovdiv in 2015 and 2016.

The trials were carried out on 26 year old
apple trees, cv Golden Delicious, grown
as a spindle on a MM-106 rootstock, in a
planting pattern of 45 x 2.0 m. Al
experiments were set in a randomized
block pattern of 3 replicates (four trees
per iteration) for each treatment.

The purpose of the study was to evaluate
and compare the efficacy of spirotetramat
(Movento®) when applied alone after
flowering (BBCH 69) or in a combined
strategy with another product. Three
strategies for controlling D. plantaginea,
including prefloral treatment (A) with
flonicamid (Teppeki) (BBCH 59), followed
by post-blotting treatment (B) (BBCH 69)

with  imidacloprid, thiametoxam and
spirotetramate, respectively, were
compared.

Insecticidal treatments (1 per test
variant) were made using an aerosol
sprayer, simulating a 1500 I/ha working
solution. The data on the treatment and
investigation time are presented in Table.
1. The evaluation was performed visually
on 100 shoots by determining the number
of individuals in the colonies. It was done
4 times at regular intervals for two
months.
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Tabnuua 1. XapakTepucTuka Ha TeCcTUpaHUTe WHCKTUUUAW 3a KOHTPONa Ha
Dysaphis plantaginea
Table 1. Characteristics of tested insecticides to control Dysaphis plantaginea

TectoBn | Tbproscka AKTUBHO AKTUBHO dopmy- | [osa | Bpeme Ha |[JaTa Ha TpeTupaHe
BapuaHTu | hopmynaums | BeLecTBO | BELLECTBO naums npwno- Date of treatment
Test Commercial Active Active Formula- | Dose XeHune
variants | formulation substance | substance tion g-ml/hl|  Time of 2015 2016
(%) application
1 HeTpeTtupaHa napuena / Untreated plot - -
2 Actara Thiametoxam 25 WG 25 (B) 14.05 01.04
(BBCH 69)
3 Confidor Imidacloprid 20 SL 50 (B) 14.05 01.04
(BBCH 69)
4 Movento Spirotetramat 100 SC 100 (B) 14.05 01.04
(BBCH 69)
5 Teppeki Flonicamid 50 WG 14 (A) 17.04 01.04
Actara Thiametoxam 25 WG 40 (B) 05.05 05.05
6 Teppeki Flonicamid 50 WG 14 (A) 17.04 01.04
Confidor Imidacloprid 20 SL 50 (B) 05.05 05.05
7 Teppeki Flonicamid 50 WG 14 (A) 17.04 01.04
Movento Spirotetramat 100 SC 100 (B) 05.05 05.05

Cratnctnyecku aHasins

[JaHHuTe 3a npoueHTa Ha 3apase-
HuTe netopactnm oT D. plantaginea ca
NOAJ/IOKEHN Ha [AMCNEPCUOHEH aHan3
(Anova) n aHanMs3 Ha pasnuuuaTa Mexay
cpefiHMTe CTOWHOCTM MpW CpaBHABaHe C
TecTa Ha Tukey (p<0,05). 3a oueHka Ha
epekTMBHOCTTA Ha cTparternmTe e U3nosn-
3BaHa hopmynarta Ha Abbott (1925).

PE3SYNTATU N OBCbXOAHE

TectoBe 2015. lMNpu HanpaBeHute
o6cnegBaHua B Kpasi Ha UbdpTexa (03.05)
(Npeamn cnegubTEXHOTO TPETUPAHE), KO-
noHun Ha D. plantiginea He 6sixa ycTaHoO-
BEHW B HUKOW OT u3cfnefBaHuTe BapuaHTu
(Tabnuua 2). Cegmuua MoO-KbCHO B
HeTpeTupaHaTa napuena umalle OKOJMo
4,6% 3apaseHn nertopactn. B yyactbum-
Te, kbaeTto Aktara u Confidor ca npuna-
raHn CcamMOoCTOATENIHO cfef  ubdTexa,
MPOLEHTHT Ha 3apas3eHn sieTopactn C
JIUCTHW BbLKM e 6un okono 0,3%, 3a
pa3snuka ot napuenarta ¢ Movento, kbae-
TO 3apassiBaHe C JIMCTHU BbLUKM He e
HabniogasaHo. B napuennte ¢ KOMOUHK-
paHn cTpaTerum 3apassiBaHe C JSIUCTHU
BbLUKM CbLO He Oelle KOHCTaTupaHo.
Mpn otumntaHeTto Ha 13.05, 3apa3aBaHeTo
¢ D. plantiginea B HeTpeTupaHaTa napue-
na 6ewe 24.9%, B napuenute c Aktara,

Statistical analysis

The data on the percentage of
infested shoots from D. plantaginea were
subjected to analysis of variance (Anova)
and the differences between the means
compared to the Tukey test (p <0.05). For
the evaluation of effectiveness of the
strategies the Abbott formula (1925) was
used.

RESULTS AND DISCUSSION

Tests 2015. In the research, at the
end of the flowering (03.05) (before post-
blossoming treatment), no colonies of D.
plantaginea were detected in any of the
test variants. A week later, in untreated
plot there were about 4.6% infected
shoots. In the plots, where Aktara and
Confidor were applied alone after
flowering, the percentage of infested
shoots with aphids was about 0.3%,
unlike the plot with the Monvento, where
infestation of the aphids was not
observed.

In the plots with combined strategies, the
presence of aphid infestation was also not
found. In the evaluation of 13.05, the
infestation with D. plantaginea in the
untreated plot was 24.9%, in the plots with
the Aktara and Confidor and Monvento,
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Confidor n Monvento, cboTBeTHO 1,8 1
1,3% wn 0%, pokato B napuenute c
KOMOMHUpaHN cTparterny 3apassiBaHe ¢
JINCTHN BBbLIKU He e HabnogasaHo. Mpu
oueHkata Ha 28.05, HanageHneto Ha
netopactite B HeTpeTupaHaTta napuena
ce ysenuun o 35.2%, c BUANMO YBpex-
JaHe Ha feTopactuTe U OBOLHUTE Abp-
BeTa; B napuenute cbC criefubdTexHn
TpeTupaHus eekTbT Bapupalle Mexay
90 n 95%, pokato B napuenure c
KOMOWHMpaHW cTpaterum TOo3uM eqiekT
Bapupalle B guanasoHa mexay 94 n 97%.

respectively 1.8 and 1.3% and 0%
respectively, whereas in the plots with the
combination strategies infestation of the
aphids was not observed. In assessing
28.05, the infestation of the shoots in the
untreated plot increased to 35.2%, with
visible damage to the shoots and the fruit
trees; in the plots with post-blossoming
treatment the effect varied between 90
and 95%, while in the combined strategy
plots it ranged between 94 and 97%.

Tabnuua 2. NMpoueHT HanagHaTy netopactn ot D. plantaginea n epukacHocT Ha
npuiaraHuTe cTparerunTe 3a KOHTposn, MNnosaus, 2015 r.
Table 2. Percentage of infested shoots from D. plantaginea and efficacy of

control strategies, Plovdiv, 2015

TecT BapmaHTV / NpoayKTu Cpok Ha % HanafgHaTn netopacTtu EdmkacHocT Ha
Test variants / products npunoXxexune % infested shoots cTparterusTa
Time of 03/5 13/5 21/5 28/5 Efficiency of the

application strategy, %

1 HeTpeTupaHa napuena - 0 4,59 a¥ 24,92 a 35,15 4 -

Untreated plot

2 Actara B 0 0,25 b 1,76 b 3,24 b 90,8

3 Confidor B 0 0,28 b 1,29 b 2,26 b 93,6

4 Movento B 0 0b Ob 1,72 b 95,1

5 Teppeki-Actara A+B 0 0b Ob 2,16 b 93,9

6 Teppeki-Confidor A+B 0 0 b 0 b 1,14 b 97,2

7 Teppeki-Movento A+B 0 0b Ob 1,02 b 97,2

* CTOliHOCTUTE B €AHa Chblla KOIOHKA, MapKMpaHu ¢ pas/iniHu GyKBU, CE pasniMyaBaTt 3HAYMUTE/THO efHa OT

apyra npu p < 0,05 (TecTbT Ha Tukey)

* Values in the same column marked with different letters differ significantly from each other for p < 0.05

(Tukey's Test)

TectoBe 2016. igeHTUYHN pe3yn-
Tatn 6gxa nonydeHn un npes 2016r.
(Tabnuua 3). MNpu HanpaBeHn ob6cnenga-
HUA Kpas Ha ub(Ttexa (03.05), npeau
cnefubqTeXxHOTO TpeTMpaHe, B HUKOWN OT
TecTupaHuTe BapuaHTu He 6sixa ycTaHo-
BEHW konoHWM Ha D. plantaginea, Bbnpe-
K/ Ye BereTauuaTa Ha AbpBeTara 3arnou-
Ha C OKOMO 2 ceamMuLlM Mo-paHo B Cpas-
HeHne c npegxogHarta 2015r. Cegmuua
no-kbCHo (13.05) B HeTpeTupaHuTe
napuenn mmawle okosio 5,7% 3apaseHu
netopactn. B napuenute c Aktara wu
Confidor, npunoxeHu efHOKpATHO cnep
ubdTexa, CTeneHTa Ha 3apasfaBaHe
6eLe okono 0,3%, [okaTto BbLB BapnaTHa
¢ Movento 3apasnBaHe He 6e ycTaHoBe-
HO. Jlunca Ha 3apassBaHe He e Hab/io-

Tests 2016. Similar results were
obtained in 2016 (Table 3).

In the inspection the end of flowering
(03.05) before the post-blossoming
treatment, no colonies of D. plantaginea
were found in any of the tested variants,
although the vegetation of the trees
began about 2 weeks earlier than in the
previous 2015.

In the plots with Actara and Confidor,
applied alone after flowering, the rate of
infestation was about 0.3%, whereas in
the variance with the Movento infestation
it was not found. Lack of infestation was
also observed in the parcels with
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JaBaHa Cbllo U B napuenute ¢ Kombu-
HUpaHn cTpaterun. O6cneaBaHeTo Ha
21.05 yctaHoBu 32,4% 3apassiBaHe B
HeTpeTupaHata napuena, 2,3, 1,7% n
0,3% 3apassiBaHe, CbOTBETHO BbB Nap-
uenute ¢ Aktara n Confidor n Movento,
JokaTo B napuenute ¢ KoMOUHUpaHu
cTpaTteruun TakoBsa He HabnwogasaHo. Mpu
otuntaHeTo Ha 28.05 3apa3faBaHeTo Ha
netopactute B HeTpeTupaHarta napuena
HapacTHa [0 44.64%. Bugnmu npusHaum
Ha nospean 6sxa HabnogaBaHW camo B
HeTpeHTMpaHaTta napuena, [[oKato B
TpeTupaHuTe napuenu Takmea npusHaum
Ha 3apa3a He 6sxa HabnwogaBaHu. B
napuenute, KOuUTo ca Mony4yunu camo
cnegubTeXHN TpeTupaHusl, edqIeKkTuB-
HocTTa e mexay 90 m 95%, pokato B
napuenute ¢ kKOMGUHUpaHUTe cTpaTeruu
T4 Bapupa ot 95 a0 98%.

combined strategies. The survey on
21.05 found 32.4% infestation in the
untreated plot, 2.3, 1.7% and 0.3%
infestation, in the plots with Aktara and
Confidor and Monvento, respectively,
while in the plots with combined
strategies it was not observed.

At an inspection on 28.05, the infestation
in the untreated plot increased to 44.64%.
Visible signs of damage to the shoots and
trees were observed only in the untreated
plot, whereas in the treated parcels such
signs of damage were not observed. In
the plots that received only post-blossom
treatments, the efficiency ranged
between 90 and 95%, while in the plots
with the combined strategies it ranged
from 95 to 98%.

Tabnuua 3. NMpoueHT HanagHaTy netopactn ot D. plantaginea n epukacHocT Ha
npuaaraHuTe cTparernmTe 3a KOHTpos, MNnosaue, 2016 r.
Table 3. Percentage of infested shoots from D. plantaginea and efficacy of

control strategies, Plovdiv, 2016

TecT BapuaTw/ NnpoayKTn CpokK Ha % HanagHaTu netopacTu EdpmkacTHoCT

Test variants / products npuaoxeHue % infested shoots Ha cTpaTterusTa
Time of 03/5 13/5 21/5 28/5 Efficiency of the

application strategy, %
1 HeTpeTupaHa napuena - 0 5,74 32,40 a 44,64 a -
Untreated plot a*

2 Actara B 0 0,31b 2,29b 425b 90,5

3 Confidor B 0 0,35b 1,68 b 2,97b 93,4

4 Movento B 0 Ob 0,28 b 2,28 b 95,1

5 Teppeki-Actara A+B 0 Ob Ob 2,64b 94,9

6 Teppeki-Confidor A+B 0 Ob Ob 1,39b 96,9

7 Teppeki-Movento A+B 0 Ob Ob 1,12 b 97,5

* CTOliHOCTUTE B €fHa CbllUa KOJIOHKA, MapKupaHu C pas/iiniHy GYKBU, Ce passimyaBat 3HAYNTENHO efHa OT

apyra npu p < 0,05 (TecTbT Ha Tukey)

* Values in the same column marked with different letters differ significantly from each other for p < 0.05

(Tukey's Test)

N3BOAN

O6o6waBaiikn  pesynratute  oT
npoBeAeHNTe [ABYrOAVLLIHW MOJICKA  U3-
cnefBaHMsa cTaBa SICHO, Ye cnupoTeTpa-
MaT, MPUIOXKEH CaMOCTOATENIHO cnep
ubTexa nam B KOMOGMHMpaHa cTpaTerns
¢ hnoHnkamug (Teppeki) gemoHcTpupa
MHOro gobpa edmkacHocT. B ycnosus Ha
CWUMHO 3apassiBaHe, cTpaTernsata Teppeki
npeau ubdrexa n Movento cneg ubgTe-

CONCLUSIONS

Summarizing the results of two-
year field research it is clear that
spirotetramat demonstrates very good
efficacy applied alone after flowering or in
a combined strategy with Flonicamid
(Teppeki).

In conditions of high infestation strategy
(Teppeki applied before flowering and
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a nokassa MHOro f06bP KOHTPOS BbPXY
nonynauyunte Ha D. plantaginea, koiTo e
CXOAEH WM NOo-A06BLP OT TO3M Ha pecpbe-
peHTHUTEe nHcekTuuman Confidor n Actara,
npunaraHn B KomOuHupaHa cTtparterus ¢
Teppeki. Movento ®, nNpunoXeH camo-
CTOATESIHO cnef ubdTexa Cblo AEMOH-
CTpUpa MHOro [06Bbp KOHTPOST BbPXY
nonynauunte Ha D. plantaginea, cxogeH ¢
TO3M Ha pedepeHTHUTE WHCEKTULMAN
Confidor n Actara, npunaraHu camocTos-
TesHO cnep ubdtexa. Movento ® rm npe-
Bb3XOX4a He ToNKoBa No edUKacTHOCT,
KOJIKOTO NO MEePCUCTEHTHOCT, KOATO € B
CbCTOSHME pa obesneun 3awmrara Ha
pacteHuaTa B nNpogb/ikeHue Ha 3-4
ceamuum. lNpedubdTexHOTO npunaraHe
Ha Teppeki, BbNpekn 4ye He pgonpuHacs
CbLLECTBEHO 3a yBe/nn4aBaHe echmKacHOCT-
Ta Ha KOM6UHMpaHaTa cTpaTerusl, cnoco6eT-
Ba 3a 3aJbpXaHe pa3BMTMETO Ha nonysna-
umsita Ha D. plantaginea, KOSiTO NO-KbCHO
6vBa ycrnewHo KOHTponupaHa oT Movento
®, 6e3 puck 3a njogoBaTa pekosTa.

BNATO4APHOCTU

Vi3cnegBaHeTo e NpoBeAeHO B pam-
knte Ha npoekT Ne RD-08-120/06.02.2018r.,
(ouHaHcupaH oT LLlymeHCcKMa YHMBepCUTeT.

after flowering Movento) showed very
good control of the populations of D.
plantaginea, which is similar or better than
the reference insecticides Confidor and
Actara, applied in a combined strategy
with Teppeki. Movento, applied alone
after flowering, also demonstrated very
good control of D. plantaginea populations
similar to those of the reference
insecticides Confidor and Actara applied
alone after flowering.

Movento surpasses them not so much in
efficacy as in persistence that is capable
of providing the protection of the plants for
3-4 weeks.

The application of Teppeki before
flowering, although not contributing
significantly to increasing the efficacy of
the combined strategy, helps to retain the
D. plantaginea population, which was later
successfully controlled by Movento.
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