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PE3OME

Mpe3 eceHta Ha 2016 r. ca 3aca-
OEeHV pacTeHusi OT KbMUHOBO-Ma/IMHOBUSA
xnépug MefaHa B KOMEKUWOHHO Hacax-
AeHue Ha UIMK3 - TposH. Ekcnepumen-
TbT e nposefeH npe3 2018. Pa3cToAHUA-
Ta Ha 3acaxpgaHe ca 3.00/1.00 m.
PacTeHusiTa HaBnmM3aT BbLB Beretauusa B
Hayanoto Ha Mecel, anpun. UbdtexsbTt
3anouysa B kpas Ha cbmsa mecel (30.04.)
1 Npogb/hkaBa [0 cpefarta Ha mecel, mal
(13.05.). B kpad Ha cblmsa wmecel e
perncTpupaHo U HayasioTo Ha y3psiBaHe
Ha nnoposeTe. CpepfHata Ob/DKMHA Ha
M3O4bHKMTE pgoctura Ao 1.72 m, a
pebenunHara — 8.07 mm. CpefjHOTO Tersio
Ha nnoga e 4.45 g. CopteT MepaHa ce
n3NMTBa MNpY  NOYBEHO-KIMMAaTUUYHUTE
yCrioBus Ha TPOSIHCKMA PETVOH.

Kntouosu aymu: MepgaHa,
cheHonorvs, BereTatuBHW, PEnpoayKTUBHU
nposiBu, NogoBse

YBO/,

Mo AaHHW OT CBETOBHATa M Hawa
nutepaTypa 3a MasivHaTa M KbhuHata

Accepted: 30.08.2019

Published: 07.10.2019

SUMMARY

In the autumn of 2016, plants of the
blackberry and raspberry hybrid 'Medana’
were planted in a collection plantation of
RIMSA - Troyan. The experiment was
conducted in 2018. The planting distances
were 3.00/1.00 m. Plants entered into a
vegetation period in early April. The
blossoming began at the end of the same
month (30.04.) and continued till the
middle of May (13.05). At the end of the
same month the beginning of ripening
was registered. The average length of
shoots reached 1.72 m and the thickness
was 8.07 mm. Fruit average weight was
4.45 g. 'Medana’ cultivar was tested in the
soil and climatic conditions of Troyan
region.

Key words: Medana, phenology,
vegetative, reproductive characteristics, fruit

INTRODUCTION
According to the world-wide and

our literature on raspberries and
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Kato noaxoAsawy paoHn Ha oTriexgaHe
ce onpegensaT BUCOKONIAHUHCKUTE paiio-
HW C Heob6xoammaTa Bb3ayLlHa 1 NoYBeHa
B/IQXXHOCT. 3a MecTopacTeHus, nNpu KoUTo
HSAAMa [OCTaTbyHO BasleXu e Heobxoanmo
usrpaxgaHe Ha HanouTefnHa cuctema.
VHTepecbT KbM ManuHaTa M KbhvHaTa
KaTo KynTypu ce obycnaBs OT HSKOW He-
OCMOpMMMK KayecTBa KOMTO npuTexasart.
ToBa ca KynTypw, KOUTO Ce 06ycnaBsT C
6bp3a Bb3BPALWAEMOCT Ha B/IOXEHUTE
CpeAacTBa 3a Cb3faBaHe Ha HacaXAeHus.
PacteHusiTa 3anoysar ga naofofasaT Ha
BTOpaTa rofguHa crnej 3acaxjaHeto UM
(Velchev and Boicheva, 1983; Hristov et
al., 1988; Ilvanov, 2003).

Kbm poa Rubus ce oTHacat 13
noapoja pasnpocTpaHeHu B UAN CBAT
(GRIN datebase, USDA, 2006), oT Kouto
neT uMaT Hal-rongMo 3HayeHue 3a
cenekymata — Idaeobatus - ManvHa,
Eubatus - kbnnHa, Anoplobatus —aekopa-
TUBHa ManuHa, Cyclactis - ceBepHa TpeBuc-
Ta MasimHa n Chamaemorus ¢ TPeBUCTM
egHorogmwHn ctbbna (Hollman et al.,
1996; Bravo et al., 1998; Sellappan et al.,
2002; Wang et al., 2000; Wada et al., 2002).

Tanbepn e cpaBHUTE/IHO HOBa
OBOWHA KynTypa 3a bbarapus, umeTo
CpaBHMTE/IHO Npoy4BaHe 6M [OBENo Ao
nonynspusvpaHeTo i, KakTo 1 Ao obora-
TABaHe COPTMMEHTa Ha cTpaHaTta Hu.
N3gbHKUTE ce xapakTepusmpar CbC 3Ha-
YUTENIHO OLIUNABAHE W CUMEH pacTex,
nopagu KOeTo U3nNCKBaT U3rpaxaaHeTo Ha
OMnopHa KOHCTpyKuus. NaogoBeTe ca CbB-
KYMHOCT OT CbCTaBHM M/i0gyeTa, NoA06HO
KaTo Te3n Ha MasMHaTa 1 KbmHarta, KaTo
naoAHOTO fIoXe ocTasa B nsoga. MNiogo-
BeTe ca egpu (4-6.5 g, obmkuHa 3.5-4.0
cm), TbMHO YEPBEHU C OPUTVHAIEH,
forat, SpKO M3paseH MaJMHOB apowmar.
OcHOBeH HefocTaTbK Ha Talibeputo e
MEKMAT nnog npv y3psiBaHe, KOETo ro
npaBy HenoaxoAsl, 3a MaluHHa 6epuT-
6a. EkcnepvMeHTasieH MNpoOTOKOS 3a in
Vitro pasmHOXaBaHe e pa3paboTeH OT
Yancheva et al. (2014).

Kato npepctaButen Ha pApe6Ho-
naogHMTEe KynTypyu Taiibeputo € 3Hauu-

blackberries, the high mountainous areas
with the necessary air and soil humidity
are considered suitable as growing areas.

If there is not enough rainfall, an irrigation
system is required for these areas. The
interest in raspberries and blackberries as
a crop is driven by some indisputable
qualities. These crops have a rapid return
of the investments on planting. Plants
begin to bear fruit in the second year after
planting (Velchev and Boicheva, 1983;
Hristov et al., 1988; lvanov, 2003).

Rubus genus includes 13
subgenuses distributed worldwide (GRIN
datebase, USDA, 2006), of which five are

of major importance for selection -
Idaeobatus raspberry, Eubatus
blackberry, Anoplobatus - ornamental

raspberry, Cyclactis- northern herbaceous
raspberry and Chamaemorus with
herbaceous annual canes (Hollman et al.,
1996; Bravo et al., 1998; Sellappan et al.,
2002; Wang et al.,, 2000; Wada et al.,
2002).

Tayberry is a relatively new fruit
crop for Bulgaria, whose comparative
study would lead to its popularization and
enrichment of our country’s assortment.
Its shoots are characterized by
considerable amount of thorns and strong
growth and therefore they require the
construction of a support structure. Fruits
are a set of constituent small fruits, similar
to those of raspberries and blackberries,
as the fruit bed remains in the fruit.

The fruits are large (4-6.5 g, length
3.5-4.0 cm), dark red with an original, rich,
pronounced raspberry aroma. The main
disadvantage of tayberry is the soft
ripening fruit, which makes it unsuitable
for machine harvesting. An in vitro
propagation experimental protocol was
developed by Yancheva et al. (2014).

As a representative of small-sized
fruit cultures, tayberry is a significant
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TefNleH U3TOYHWK Ha (DEHOSTHN KOMIMOHEHTH
n ackopbuHoBa kmcenuHa (Hakkinen et
al., 1999). BUOXMMMYECKNAT CbCTaB Ha
nnoJoBeTe e B 3aBUCUMOCT OT METEOpO-
JIOTUYHUTE YC/IOBUSA, CPOKOBETE Ha Mpu-
6upaHe Ha pekonTara, arpoTexHuyeckuTe
Meponpusatua u ap. akropu. Pentelidis
et al., 2007 yctaHoBsIBaT B CBOe€ [pO-
yuBaHe 19.7 mg/100 g ackopbuHoBa Kuce-
nmHa n 103.5 mg/100 g aHTOUMaHM B
nnogoBse OT Taibepu.

Llenta Ha HacToOALOTO MpOyyBaHe
e fJa ce npocnegar (EHONOTUYHNTE,
BeretatMBHuTe, PEenpoaykTUBHUTE MNpPOs-
BM M BUOXMMMUYECKMA CbCTaB Ha Nogo-
BETE N BL3MOXHOCTTA 3a OTr/exgaHe Ha
KbMMHOBO-MaUIMHOBKNA Xnbpug MepaHa B
TPOSHCKMSA PErvoH 1 ga ce nonynspusmpa.

MATEPVAT N METOON

EkcnepyMeHTbT € wu3BefeH B
KOMTIEKUMOHHO HacaxaeHne Ha WIMK3 -
TposH npe3 2018 r. 3a 06ekT Ha u3cnes-
BaHeTO e u3bpaH KbMMHOBO-Ma/IMHOBUSA
xnépug MegaHa. KbnvHOBO-MaIMHOBUAT
xnbpug (Rubus fruticosus x idaeus),
nosHat kato Tanbepu e cb3gageH B
LoThaHama upes KpbCTOCBaHe Ha copTa
KbnvHa Aurora C TeTpansjiougHus copt
ManivHa Malling Sport B u3cnegosaten-
CKUSA UHCTUTYT MO rpagnHapcTBO 1 naTeH-
ToBaH npe3 1979 r. (Jennings, 1979).

PacteHusAta ca 3acageHu npes
eceHTa Ha 2016 r. npu Mexaypenoso
pasctosHue 3.00/1.00 m. [NouBuTe ca
cuBn ropckn ¢ pH 4.5. MNoyBeHata no-
BbPXHOCT Ce NoAAbpxXa Ype3 ecTeCTBEHO
3arpeBsBaHe B MeXAypeausarta u ¢ yepHa
yrap B pefosara usuua. HacaxgeHnero e
pasnosioxeHo Ha 400 m Hagmopcka BUCO-
YyMHa. YCnosusaTa Ha oTrfexgaHe ca mno-
JIBHW, OCUTYPEHU OT KamnkoBO HarosisaHe.
OnuTLT e 3aN0XeH B TPU MNOBTOPEHUS,
BCAKO €4HO ce CbCTOM OT ABa JIMHelHa
MeTpa B peja.

OTyeTeHW ca cnepHwUTe rokasaTe-
nu: beHonornyeH kaneHgap, seretaTums-
HY nokasartesnn — 6poili U3gbHKN, Ab/IKUHA
Ha n3abHKUTE (Cm), AebenmHa Ha U3abH-
KUTE N pask/ioHeHuaTa (mm), penpoayk-

source of phenolic components and
ascorbic acid (Hakkinen et al., 1999).

Fruit biochemical composition depends on
the meteorological conditions, the harvest
period, the agro-technical measures and
other factors. Pentelidis et al., 2007 found
in their study 19.7 mg/100 g of ascorbic
acid and 103.5 mg/100 g of anthocyanins
in tayberry fruits.

The purpose of the present study is
to observe the phenological, vegetative,
reproductive and biochemical composition
of fruits and the opportunity to grow
'Medana’' blackberry-raspberry hybrid in
the Troyan region and to promote it.

MATERIAL AND METHODS

The experiment was carried out in a
collective plantation at RIMSA - Troyan in
2018. The blackberry-raspberry hybrid
'Medana' was selected as the object of
study. The blackberry-raspberry hybrid
(Rubus fruticosus x idaeus), known as
tayberry, was created in Scotland by
crossing Aurora blackberry cultivar with
Malling Sport raspberry tetraploid cultivar
at the Horticultural Research Institute and
patented in 1979 (Jennings, 1979).

The plants were planted in the
autumn of 2016 at a row spacing of
3.00/1.00 m. The soils are gray forest with
a pH of 4.5. The soil surface is maintained
by natural grass establishment in the
interrows and with black fallow in the
intra-row line. The plantation is located at
an altitude of 400 m. Drip irrigation is
provided. The experiment was set in three
replications, each consisting of two linear
meters in a row.

The following indicators were
reported: phenological calendar,
vegetative indices - number of shoots,
length of shoots (cm), thickness of shoots
and branches (mm), reproductive -
average fruit weight (g), recorded from 30
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TUBHM — cpegHo Terno Ha nnoga (Q),
otyeteH ot 30 nnoga. LebenuHara Ha
U3LbHKATE W HA pPasK/OHeHuATa e n3me-
peHa cbOTBETHO Ha 10 cm OT noyseHaTa
MOBBPXHOCT M OT HAYa/IoTO Ha Paskso-
HeHuaTa.

AHanu3upaHu ca cnegHute 6uoxu-
MWYECKM MOKa3aTenu Ha naogoseTe:
- CYXO0 Ters10BHO (%);
- 3axapu (obLia, HBepTHa n 3axapo3a) %
no metoga Ha Schoorl and Regenbogen;
- kucenuHu (kato A6bAYHA) TUTPYBaHe C
0,1 n NaOH — (%);
- ButammH C mg/% no metoga Ha Fialkov;
- 0bOWHKM BewlecTBa % N0 MeToda Ha
Levental;
- aHToumMaHn mg/% no metoga Ha Fuleki
and Francis.

OnnTBT € 3a/10KeH No MeToamKaTa
Ha pactutesniHute pecypcu (Nedev et al.,
1979).

MatemaTtunyeckute o06paboTKn ca
HanpaseHu No meToga Ha Lidanski (1988).

PE3SYNTATV N OBCBbXOAHE
®EeHOMOTMYHUAT  KauleHgap  3a
nepuoga Ha uscnefBaHeTo OT TPOSAHCKUSA
pervoH e npencrtaseH B Tabnuua 1.

fruits. The thickness of the shoots and
branches was measured 10 c¢m
respectively from the soil surface and
from the beginning of the branches.

The following fruit biochemical
parameters were analyzed:

- dry weight (%);

- sugars (total, inverted and sucrose) %
according to Schoorl and Regenbogen;

- acids (as malic) by titration with 0.1 n
NaOH — (%);

- Vitamin C mg/% according to Fialkov's
method,;

- tannin  substances
Levental's method,;

- anthocyanins mg/% according to Fuleki
and Francis.

The experiment was set according
to the methodology of plant resources
(Nedev et al., 1979).

The mathematical processing was
done by the method of Lidanski (1988).

according to

RESULTS AND DISCUSSION
The phenological calendar for the
study in the Troyan region is presented in
Table 1.

Tabnuuya 1.deHoNornyeH KasneHgap Ha KbNMHOBO-Ma/IMHOBUS XMbpug MegaHa
Table 1. Phenological calendar of blackberry-raspberry hybrid Medana

Pa3nyksaHe dasa Havano Ha| Macos Kpaii Ha | Hauano Ha y3psiBaHe | Beputba Kpaii Ha
Ha MbnkuTe | ByTOHM3aumsa | UbdTex ubdTex | ubdrexa Ha nnogoseTte Fruit |Beretaumsita
Buds Bud- formationBeginning off Massive End of Beginning of fruit harvesting End of
opening period blossoming | blossoming | blossoming ripening vegetation
04.04. 20.04. 30.04. 04.05. 13.05. 30.05. 05.06.- 31.12.
23.06.
Hayanoto Ha Beretaymss Ha The beginning of vegetation of

KbNVHOBO-Ma/IMHOBUA XMbpug e peruc-
TpMpaHa B Haya/ioTo Ha MeceL, anpun
(04.04). byToHM3aumMsitTa € HacTbnuia
OKO/I0 [Be ceaMuUuM NO-KbCHO, a ubg-
TexsuT e 3anoyHan Ha 30.04. Pacre-
HUSATa HaB/M3aT B MacoB LUbTEX YeTu-
pu AHW no-kbcHO — 04.05 n npoabixasa
[0 cpepata Ha Mmecel wmaii — 13.05.
deHopazata Ha UbMTEX € C NPoAb/-
XUTeNHoCT oT 14 aHu. NnogoseTe 3anou-
BaT [a y3psBaTr B Kpas Ha CblLUus Mecel,
(30.05), a macoBuTe 6epuTOM 3anoysBar

blackberry-raspberry hybrid was
registered in the beginning of April
(04.04). Bud-formation period occurred
about two weeks later, and blossoming
began on 30.04. The plants entered into
the stage of massive blossoming four
days later - 04.05, which lasted until the
middle of May - 13.05. The blossoming
phenophase lasted for 14 days. The fruits
began to ripen at the end of the same
month  (30.05), and the massive
harvesting began seven days later
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cegeMm AHM no-kbcHo (05.06). bepwut-
6eHVAT nepuog Npoab/nkasa 40 Kpas Ha
Mecel, toHW. Kpasatr Ha Beretaumsarta
HaCTbMBa CPaBHUTENHO KbCHO, B Kpas Ha
rognHata — 31.12.

Mo oTHOWeHMe Ha BereTaTMBHUTE
nokasaTenu, JaHHUTE nokassart, u4e
CpPefHuUsIT 6poil M3OBbHKN Ha NOBTOpPEHue
e wect. CpegHarta UM Ob/ixuHa e 1.72
m, a cpegHata pgeb6envHa e 8.07 mm
(Purypn 1 un 2).

(05.06). The harvesting period continued
until the end of June. The end of the
vegetation period was relatively late, at
the end of the year - 31.12.

In terms of vegetative indices, the
data show that the average number of
shoots per replication is six. Their
average length was 1.72 m and their
average thickness was 8.07 mm (Figures
1 and 2).

2,50 -

2,00

1,50

7

1,00

0,50

____

0,00

# Average length of shoot
(cm)

@ Average length of
branches (cm)

1 2

dur. 1. CpegHa Ab/bkuHa (CM) Ha M3ABbHKM U Pask/IOHEHUS Ha KbNWHOBO-
MasIMHOBUSA XxMbpug MegaHa OT TpUTe NOBTOPEHMUS
Fig. 1. Average length (cm) of shoots and branches of blackberry-raspberry

hybrid Medana in three replications
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12,00 -

10,00

8,00
% Average thickness of
6,00 shoot (mm)

® Average thickness of

4,00 branches (mm)

2,00

0,00
1 2 3

dur. 2. CpegHa gebennHa (mm) Ha U34BLHKM U Pa3K/IOHEHUST HAa KbMNWHOBO-
MasIMHOBUA XMbpug MegaHa oT TpuTe NOBTOPEHUS

Fig. 2. Average thickness (mm) of shoots and branches of blackberry-raspberry
hybrid Medana in three replications

XapaktepeH 6ener Ha KbMNMHOBO- A characteristic feature of Medana
MasiMHoBMSA xubpug MepaHa e ob6pasy- | blackberry-raspberry  hybrid is  the
BaHETO Ha 3HauuTeneH 6poit pasknoHe- | formation of a considerable number of
HMA N0 WM3AbHKUTE, pasnonoxeHu no | branches along the length of shoots.
AbnKnHata uMm. CpefgHuaT um 6poit oT | Their average number is five from a
noBTopeHne e net. PasknoHeHusaTa goc- | replication. The branches reach an
TuraT go cpegHa BucoudmHa ot 1.59 m, | average height of 1.59 m, that is, they are
TOECT Te ca C Ab/KMHa npubnusutenHo | about the length of the shoots themselves
KONIKOTO camute u3abHku (Purypa 1). Mo | (Figure 1). Their average thickness is
nokasarens cpefHa febenuHa, otyete- | 6.37 mm, which is slightly lower than that
HWUTE cTolHOCTM OT 6.37 mm ca manko | of the shoots (Figure 2).

MO-HUCKM OT Te3n Ha usgbHkuTe (Purypa 2).

BapvaunoHHMAT KoedmMumMeHT no The variation coefficient of the
nokasaresniMte OT NOBTOpeHusTa e cpefeH. | replication indicators is average.
Mo OTHOLWIEHME Ha CPeAHOTO Terso The average fruit weight is 4.45 g.

Ha nsoga e B cToiHoCTU oT 4.45 g.

Ta6bnuua 2. CTatuctmyeckm o6paboTkM Ha cpefgHata Ab/HkKUHA N aebennHa Ha
N34 bHKNTE OT NOBTOPEHUS
Table 2. Statistical processing of average length and thickness of shoots from

replications
MNokasarenu ObmkuHa Ha ObnknHa Ha [eb6enuHa Ha [e6enunHa Ha
Indicators N3QbHKNUTE pask/ioHeHuaTa N3gbHKNUTE pask/ioHeHuaTa
Length of shoots Length of branches Length of shoots Thickness of
(cm) (cm) (mm) branches (mm)
St Dev. 0.29 0.31 1.35 0.93
V% 16.86 19.50 16.73 14.60
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BroxummyeckmaT cbCTaB Ha nJo-
posete (Tabnvua 3) nokasBa, 4Ye CyxoTo
petpakTomeTpuyHoO BellecTBo e 12 %.
3axapuTte ca npefcTaBeHn B 3HAUNTESHO
HUCKM CTOMHOCTWU. O6LWMTEe 3axapu ca
2.10 %, nHBepTHarTa gocTtura koamyectsa
ot 1.60 % u 3axapo3ata e 0.25 %. Opra-
HUYHWUTE KNCESIMHU ca B cToMHOCTM — 0.64
%. AckopbuHOoBaTa KucefMHa e B Ko/u-
yectBa oT 12.32 mg/%. [ObbunHute
BellecTBa 0bycnaBsLLM B ronisiMa creneH
BKyCcOBUTe kayecTtBa Ha nnoga ca 0.075 %.
Vi3mepeHunTe KonmyecTBa Ha aHToumaHu-
Te ca BbB BUCOKU CTOMHOCTM — 54.03 mg/%.
O6wumTe nonmdgpeHonn ca 94.12 mg/g.

The biochemical composition of
fruits (Table 3) shows that the dry
refractometric substance is 12%. Sugars
are presented in significantly low values.
Total sugars are 2.10%, inverted sugar
reaches 1.60% and sucrose is 0.25%.

Organic acids are 0.64%. Ascorbic acid is
12.32 mg/%. Tannins, which largely
determine the taste of the fruit, are
0.075%. The amount of anthocyanins are
in high values - 54.03 mg/%. Total
polyphenols are 94.12 mg/g.

Ta6r||/|u,a 3. XMMUYecKn cbCTaB Ha MnsiogoBe OT KbMMHOBO-Ma/IMHOBUS XI/I6pVI,CI,

MepaHa

Table 3. Chemical composition of fruits of blackberry-raspberry hybrid Medana

CBnoRe| O6wwu MHBepTHa |[3axapo3a| Kucenunu (kato| VitCBs Ob6unHn AHTOUMAHN B
DM by Re | 3axapwu 3axap Sucrose A6BbNYHA) mg/% Bewectea | Anthocyanins
% Total Inverted % Acids (as malic) | VitCin Tannins in
sugars sugars % mg/% % mg/%
% %
12.00 2.10 1.60 0.25 0.64 12.32 0.075 54.03
N3BOAN CONCLUSIONS

HanpaBeHO e NUMIOTHO Npoy4yBaHe
Ha HAKOWM BeretaTuBHW, PENPOLYKTUBHMU
KayecTBa Ha KbMUHOBO-Ma/IMHOBUS XWO-
pug MepaHa B ycnoBusita Ha TpOstHCKUSA
pervoH.

PesyntatuTe nokassaT A0OPO N3O bH-
KoobpasyBaHe Ha pacTeHusTa, CbMpoBO-
[EeHO ¢ fo6bp pacTex Ha U3LbHKUTE CbC
cpegHa Ab/mknHa 1.72 m 1 pask/1oHeHUs -
Ta no TaX.

CpefHOTO Tersio Ha nnogoBeTe e
4.45 g., koeTo faBa OCHOBaHue fa 6baar
OTHECEeHM KbM KnacugukaumaTa Ha MHOTo
e/ipuTe copToBe.

AHann3bT Ha  BUOXMMUYECKMA
CbCTaB Ha N/of0BETE MM 0Xapakrepesunpa
C BMCOKO CbAbpXaHue Ha aHTouumaHu -
54.03 mg/%.

A pilot study was conducted on
some of vegetative and reproductive
characteristics of Medana blackberry-
raspberry hybrid in the Troyan region.

The results show good shoot
formation, accompanied by good growth
of shoots with an average length of 1.72
m and their branches.

The average fruit weight is 4.45 g,
which makes it possible to classify it as a
very large-sized fruit cultivar.

According to the biochemical
composition analysis the fruits are
characterized as having a high content of
anthocyanins - 54.03 mg/%.
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PE3IOME

B cTatusaTa ca npegcraBeHu pesysi-
TaTy OT NPOBEAEH COPTOB ONUT C Ar040BU
coptoBe (Polka, Elegance, Marmolada,
Fenella, Eva, Maya, Serenity n ctaHgapT
Redgauntlet) npe3 nepuoga 2013-2015 T.
MokasaTenuTe Ha M3crefBaHe BK/HOYBAT:
heHonornmuHn HabnwoaeHnsa (UbpTex wu
3peeHe), nacTyHoobpasyBaTtesiHa crnocoob-
HOCT Ha ArooBNTE pacTeHusl, NoBpean ot
KbCHU MPOSIETHU CTyAOBE W CTEMNeH Ha
HanageHue OT  SArogoBuM  XO060THULUM
/Rhynchites germanicus Herbst,
Anthonomus rubi Herbst/. YcTaHoBeHoO e,
ye UBPTEXDBT HACTbMBa Hal-paHo npu
coptoBete Marmolada n Eva, a Hali-
KbCHO ce Habnogasa npu Serenity. Mpo-
Ob/MKUTENIHOCTTa Ha Lb(ITEXHUSA nepuog,
Bapupa mexay 12 u 21 aHn. B 3aBucu-
MOCT OT CTEMeHTa Ha U3Mpb3BaHe U3NUT-
BaHUTE COPTOBE CE XapaKTepusupar, kaTto
MHOF0 YCTOWYMBM [0 CPefHO YCTON4YMBU
KbM KbCHM NPOJSIETHU cTygose. nogose-
Te Ha Marmolada n Eva 3pesT Haii-paHo,
a Hali-kbCHO Ha Serenity. Pasnukata B
Ha4yanoTO Ha 3peeHe Mexay oTAesHuTe
coptoBe pgoctura oo 20 gHu. CoptoBeTe
ce Hanagat B no-ronsma cTeneH ot
CTbONeH XOOGOTHMK B CpaBHEHUE C
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SUMMARY

The results of the conducted sort
testing in the period between 2013 and
2015 with the following strawberry
cultivars - Polka, Elegance, Marmolada,
Fenella, Eva, Maya, Serenity and
standard Redgauntlet, are presented in
this article. The study metrics include
phenological observations (blooming and
ripening), the stolon-forming ability of
strawberry plants, the damage due to late-
spring frost and the degree of attack by
strawberry weevils /Rhynchites
germanicus Herbst, Anthonomus rubi
Herbst/. It has been indicated that the
Marmolada and Eva cultivars are early
flowering, while for Serenity, blossoming
occurs last. The duration of the blooming
period varies between 12 and 21 days.
Depending on the degree of frost, the
tested cultivars are characterised by high
resistance to medium resistance to late-
spring frost. The fruit of Marmolada and
Eva are the first to ripen, and Serenity is
last. The difference in the ripening start
among the different varieties reaches up
to 20 days. The cultivars are attacked
primarily by strawberry  rhynchites
compared to the strawberry blossom
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LBETOXOOOTHYKA.

KnouoBn Oymu: copToBe siroaw,
cheHonorns, KbCHW NPOSIETHU CTygoBe,
NacTyHn, £rofgoB CTbbONIeH XO0O60THUK,
SArof0B LIBETOXOOOTHMK

YBO/[,

KyntypHata droga /Fragaria X
ananassa Duch./ e Hali-pasnpocTpaHeHuaT
arogonnogeH Bua. EAMH OT OCHOBHWTE
hakTopu 3a peHTabunHo Aro4oNpon3BoA-
CTBO € MpaBUAHMAT U360p Ha oTrnexaa-
HWTe copToBe. ArogaTa npuTtexasa [06-
pa ekosiorMyHa MnAacTUYHOCT, HO oTAen-
H/UTE COPTOBE U3ABABAT HaW-Mb/IHOLEHHO
6MoNorNYHNTE M CTOMAHCKUTE  CU
KayecTBa caMo MNpu CbOTBETCTBALLMTE UM
€KOJI0rMYHU YCIOoBUS.

deHonorusaTa Ha ArofoBuTe pacrte-
H/UA ce Hamupa B TSACHa 3aBWCMMOCT OT
TemnepaTypHus pexum npes3 MnposieTHUA
W NeTHWSA nepuog, OT apeasa Ha OTIIex-
JaHe, OT MNpoOBeAEeHUTE arpoTexHN4Yecku
MEpPONPUATUS U OT CPOoKa Ha 3acaxjaHe
(Galiulina, 2008). YcTaHOBEHO €, Ye hak-
TOpWTE Ha OKOJSIHAaTa cpefa BAUSAST BbpXy
NPOABL/DKUTENHOCTTa  Ha  OTAeNHuTe
oeHohasu. Mpu No-ropeLLo 1 cyxo Bpeme
(peHohasmTe 3anoyBar  MoO-paHoO MU
NPUKIOYBAT B NO-KbCU cpokose (Popova,
1979) Cnopep, Nikolov (1982) B rognHata
Ha 3acaxjaHe SArogoBuUTe pacTeHus
obpasyBaT Hali-MHOro lacTyHu, a Hali-
Masiko npes TpeTaTa.

Plekhanova u Petrova (2002) ycta-
HOBSIBAT, Y€ B pe3ynTaT Ha M3MonN3BaHeTo
Ha uepeH njacTMyeH Myny AroguTe
3anoysart ga UbqTAT U 3peAatr ¢ 1 go 7
[HU No-paHo.

Shokaeva (2002) yctaHoBSsiBa, 4e
npu Hai-4yBCTBUTENIHUTE KbM  C/laHu
arogosu coptoBe (Bylinnaya, Vesnyanka,
Vystavochnaya, Gariguette, Krasnaya
Shapochka, Otlichnitsa, = Rossiyanka,
Redgauntlet, Rubinovyi kulon, Stilmaster,
Tantallon, Toro n Elsanta) ce Ha6nogaBa
BTOpM OeputGeH Ce30H, KOeTo € HeTu-
nMyHo. ToBa 03HavaBa, 4e To3n bepuTdbeH
Ce30H e npeaun3BuKkaH oOT CraHuTe.

ArofosuTe X060THULM Ca U3BECTHU

weevil.

Key words: strawberry variety,
phenology, late-spring frost, stolons,
strawberry rhynchites, strawberry blossom
weevil

INTRODUCTION

The strawberry culture /Fragaria x
ananassa Duch./ is the most common
small fruit. One of the major factors for
profitable strawberry production is the
right choice of cultivated varieties. The
strawberry has high phenotypic plasticity;
however, the different varieties express
their biological and economic
characteristics to the fullest only under the
corresponding ecological conditions.

There is a strong correlation
between the phenology of the strawberry
cultivars and the temperature variance in
spring and summer, the area of
cultivation, the conducted agrotechnical
measures and the planting period
(Galiulina, 2008). It has been proved that
the environmental conditions affect the
duration of the individual phenophases. At
hotter and drier weather, the
phenophases develop earlier and finish at
a later time (Popova, 1979). According to
Nikolov (1982) during the year of planting,
the strawberry cultivars form the largest
number of stolons, and fewer during the
third year.

Plekhanova and Petrova (2002)
found that when black plastic mulch is
used the strawberries begin to bloom and
mature 1 to 7 days earlier.

Shokaeva (2002) established that
for the strawberries most sensitive to frost
(Bylinnaya, Vesnyanka, Vystavochnaya,

Gariguette, Krasnaya Shapochka,
Otlichnitsa, Rossiyanka, Redgauntlet,
Rubinovyi kulon, Stilmaster, Tantallon,

Toro and Elsanta), a second harvest
season is observed, which is atypical.
This means that this new harvest season
is caused by frost.

The strawberry weevils are known
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KaTo BpeauTenu no arogara, MaivHaTta,
KbMuHaTa, LiMnkara u posara, Kakro y
Hac, Taka U B uyx6uHa (Aradjo et al.,
2005; Lecheva, 2003). Cnopepg Kikas et
al. (2009) nospenara ot Anthonomus rubi
€ no-rosisiMa, Korato 6poAT Ha cdopmupa-
HUTe uUBeTOBe e no-manbk. Osipov and
Osipova (1994) cmaTtar,Ye Arogo0Bo-Masiv-
HOBOTO X060THM4Ye Anthonomus rubi
noBpexaia LBeTHUTe 6YTOHW OT BTOPY W
TpeTM nopsagbK Ha  KbCHO3peewwuTe
COpPTOBE, a MO OTHOLUEHWE Ha paHHWTE Te
noTBbPXAAaBaT CTaHOBULLETO Ha Grigorov
(1976), cnopepg koeTo BUABLT MO-CUHO
Hanaga copToBe, YUUTO LBETHWU MbIKU ca
pasnosiokeHNn Ha No-AbAMM  OPBXKU.
Cnopeg Antonova and Tsolova (2016) ¢
BMCOKA CTENeH Ha YCTOMYMBOCT KbM
Rhynchites germanicus ca copToBeTe
Tethis, Maya n Diamante, Hail-cu/iHO ce
Hanagat Elegance n Serenity. Gaviota,
Tethis, Serenity 1 Maya ce oTnuuaBsaT C
yCTONuMBOCT KbM  Anthonomus  rubi.
CwunHo ce Hanapgat Elegance n Ventana.
He e yctaHoBeHa B3aMMOBpPb3Ka MexAay
BpEMETO Ha UbMpTEX Ha ArogosBuTe
COPTOBE U CTeMNeHTa Ha nospega.

Llenta Ha n3cnegBaHeTo e ga ce
onpefenAaT CPOKOBETE Ha Ub(pTex wu
3peeHe Ha ArofoBuTE pacTeHus, TAXHaTa
nacTyHoobpasysaTesiHa CNoco6HoCT,
YCTOMYMBOCTTA MM Ha KbCHW NPOMETHU
CTyfoBe MW YCTONYMBOCT KbM SIrO40BU
X060THULUMN.

MATEPVAT N METOON

OnuTbLT e 3a/l0KeH B cpejara Ha
mecey, mai (2013 r.) B OnNuTHO nose
KoctuHbpoa, U3 - KiocTeHann npu noscku
YCNOBMSA B YeTMpKU NOBTOPEeHUsA oT no 20
pacteHus npu cxema Ha 3acaxpgaHe 1.80
m/0.25 m (Barov and Shanin, 1965;
Boytcheva and Lazarov, 2003). Hanosisa-
HETO € KamnkoBO, PasCTOAHMETO MeXAay
OoTAenHMTEe KankoobpasyeaTenu e 23 cm.
MMouBEHMAT TUM € W3/TYXKEH YepHOo3em
CMONHWLA, ¢ Aobpa BoOAOMOrIbLaTENTHA
1 BoZO3aAbpxalla CrnoCco6HOCT, askaniHa
o cnabo ankanHa peakuus, npu Hagmop-
Cka BMcoynHa 543 m. BkiwouyeHu ca cop-

as a strawberry, raspberry, blackberry,
rose hip and rose pest here and abroad
(Aratjo et al., 2005; Lecheva, 2003).
According to Kikas et al. (2009), the
damage caused by Anthonomus rubi is
largest when the already blossomed
flowers are fewer. Osipov and Osipova
(1994) believe that the Anthonomus rubi
(strawberry and raspberry rhynchites)
damages the blossomed trusses from
second and third order of late blooming
varieties. As far as the early blooming,
they concur the statement of Grigorov
(1976) according to whom Anthonomus
rubi attacks varieties whose flowering
buds are located on longer stems.
Antonova and Tsolova state that higher
resistance to Rhynchites germanicus
have Tethis, Maya and Diamante while
strongly attacked are Elegance and
Serenity. Gaviota, Tethis, Serenity and
Maya are distinguished by their resistance
to Anthonomus rubi. Strongly attacked are
Elegance and Ventana. No correlation
between the blooming period and the
degree of damage has been established.

The aim of the study is to determine
the periods of blooming and maturation of
the strawberry cultivars, their stolon-
forming ability, their resistance to late
spring frost and strawberry weevils.

MATERIAL AND METHODS

The experiment is conducted in mid
May (2013) at a testing ground in
Kostinbrod - Kyustendil, at field conditions
of four sets of 20 plants and planting
schematic 1.80 m by 0.25 m (Barov and
Shanin, 1965; Boytcheva and Lazarov,
2003). Drip irrigation is used with 23 cm
distance between individual emitters.

The soil type is leached vertisol
chernozem with good water absorption
water-holding abilities; it has alkaline to
weak alkaline reaction, at a height of 543
m altitude. Included are the following
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TOBe C eBponelicku npounsxog — Elegance,
Fenella, Serenity, Polka, Marmolada, Eva,
Maya. 3a cTaHgapt e u3noss3BaH
Redgauntlet.

MokasaTtenute 3a HabNwaeHUe 1
uscneaBaHe ca: e (PEHOMNOMMYHUN (CPOKOBE
Ha LUbITEX 1 3peeHe); e N1acTyHoobpasy-
BaTefiHa CrnocobHOCT — onpegens ce
OKOMEpPHO KaTo MaJsiko, CpPefHO, MHOrO;
e NMoOBpean OT KbCHU NPOJSIETHU CTYyAOBE —
uspassiBaT ce B MPOLEHTU U XapakTepu-
3upaT copTa kaTto: MHOro0 YCTOiuMB
(n3mpb3BaHe 8o 5 %), yctoinums (6-20 %),
cpegHo yctoiume (21-40 %), cna6o
ycToiumB (Hag 40 %); e CTeneH Ha
HanageHve OT ArogoBu XOO60THULM —
cTbbneH /Rhynchites germanicus Herbst/
M uBeToxob6oTHMK /Anthonomus rubi
Herbst/. W3cnengaHeTo e npoBefeHO B
CbOTBETCTBME C MeToavka 3a U3BexgaHe
Ha KOHKYPCHW COPTOBWU OMUTW C SIrO4,0BM
copToBe 3a OMOMOTMYHW W CTOMAHCKU
KauectBa (Boytcheva and Lazarov, 2003).

CbbpaHuTe fgaHHM 3a CTeneHTa Ha
HanageHve OT ArofoBuM XO060THMUM ca
06paboTeHN MO MeToda Ha ANCNEPCUOH-
HUA aHanu3, kato e wusnonssaH LSD-
KpuTepuii 3a foKa3BaHe cTaTtucTuyeckara
3HAYUMMOCT Ha YCTaHOBEHUTE pas/vku
MeXay KOHTpo/sata W BapuaHtute
(Maneva, 2007).

PE3YJITATU N OBCBXXOAHE
O CpokoBe Ha ubhTex
BcTbnBaHeTo BbB heHodhasa Ubo-
TEX W HeliHaTa NpoLb/IKUTENHOCT ca TAC-
HO CBbpP3aHW C KOHKPETHWUTE KAUMaTUYHU
ycnoesuss npe3 nponetta. ManutBaHuTe
COpTOBE B 3aBMCMMOCT OT CpoKa Ha ubd-
TEX Ce OTHACAT KbM rpynaTta Ha CpefHo
[0 KbCHO UbgTAWwmMTEe. B noBeyeTto cny-
Yyaun npes roguHuTe, LbMTeXbT NpoTnYa B
Kpas Ha anpwa-HavanoTo Ha Maii, KaTo B
OTAEeNHW criydan 3aBbpluBa nocnegHata
JeceTOoHeBKa Ha Mai. Hali-paHo ubdTsauy,
e Marmolada, npe3 rogMHuTe Ha U3NUT-
BaHe HayanoTo e OTYeTEeHO B nepuoga
20.04.-24.04., cnepgBaH oT Eva (23.04.) n
Polka (28.04.) (Ta6bnuuya 1). Haii-kbcHO
ubgTEXBLT 3ano4dsa npu Serenity n Maya.

varieties of European origin - Elegance,
Fenella, Serenity, Polka, Marmolada, Eva,
Maya. Redgauntlet is used as a control
cultivar.

Observation and survey indicators:
e phenology (periods of blooming and
maturation); e stolon-forming ability —
defined as small, medium or large amount
via estimation by sight; e damage by late-
spring frost — quantified in percentage and
it characterises the variety as highly
resistant (frost up to 5%); resistant (6-
20%); medium resistant (21-40%); weakly
resistant (above 40%); e degree of attack
by strawberry weevils — strawberry
rhynchites /Rhynchites germanicus
Herbst/ and strawberry blossom weevil/
Anthonomus rubi Herbst/. The experiment

was conducted according to the
requirements  of  Methodology  for
Successful Agricultural and Biological

Grading of Variety Trials using Strawberry
Varieties (Boytcheva and Lazarov, 2003).

The collected data on the degree of
attack of strawberry weevils is processed
via the dispersion analysis method, using
the LSD- criteria to prove the statistical
significance of the discovered differences
between the controlled group and the rest
(Maneva, 2007).

RESULTS AND DISCUSSION
O Flowering periods
The transition into the blooming
phenophase and the individual durations
are closely connected with the specific
climate  conditions  during  spring.
Depending on the blooming period the
tested varieties are placed in the mid to
late blooming groups. Most common
through the years is the blooming at the
end of April — beginning of May, and in
limited cases, it ends during the last ten
days of May. Earliest to bloom is
Marmolada, marked during the trial
between 20.04 and 24.04, followed by
Eva (23.04) and Polka (28.04) (Table 1).

Last to bloom are Serenity and Maya. For
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Mpu cTaHgapTa Ha4YanoTo Ha UbdTex e B
nepnoga 2.05.-4.05. Ta3n heHodpasa
3aBbpLUBa Hali-KbCHO Mpun copT Serenity —
TpeTrata [JeceTAHeBKa Ha Mecel, Mail.
Mpe3 noBeyeTo rOAVMHU NPOALIKUTEN-
HOCTTa Ha Lb(Tex npu oTAEeNHUTE COPTO-
Be e 12-15 gHW, KaTo Hai-Npogb/HKMTENEH
e npu Marmolada (21 pgHw). Hai-paHo
UbMOTEXDBT NPU NPOyYBaHUTE COPTOBE €
npemvHan npes 2014 r. — Tpetata gecert-
[HEeBka Ha wMecel, anpwi [0 MNbpBOTO
feceTgHeBme Ha mali. MNpuyunHa 3a TOBa
ca no-BMCOKWUTe Temneparypu npes ges-
pyapu, mapt n anpwun 2014 r., npegussu-
Kanm no-paHeH ubrex (durypa 1). Cno-
pea MiSic and Nikoli¢ (2003) copt
Marmolada e CKNoHeH KbM PEMOHTaHTHOCT,
KOSITO He MPOosiBsiBa NPV HaWMTe YCO0BUS.
EaHOroguwiHNTE pacTteHus BCTbI-
BaT BbB (peHohasza UbPTEX B nepuoga
20.04. - 7.05. (Tabnuua 1). Haii-paHHO
Ha4yaso0 e oT4YeTeHOo npu copT Marmolada,
a Hall-kbCcHO npu Maya. Pasnukata B
Havya/lHMTe gatn Ha ubTex e 17 aHwu.
MpeobnagaBawa 4act UbMTAT npes
NMbpPBOTO [JeceTAHeBME Ha Mecel, Mali.
Hali-paHo npuknaouBa npu Marmolada,
Kato npogv/mkutenHoctta e 13 gHu. C
KpaTbk uUbTexeH nepuon ca Polka n
Serenity, 12 gHu. B nscnegsaHe ¢ arofo-
B/ COpPTOBE, MpoBefeHo B [10oBAMBCKNSA
pervoH (2000-2002 r.) 3a Ha4aso Ha Ubg-
TeX Ha copT Marmolada e otbensasaHo
19.04., a kpas e HacTbnuna okono 13.05.,
KaTo NPOAB/HKUTENHOCTTA Ha (heHodazaTa
e 6una 24 pgHu (Grigorova, 2008). Teswu
[aHHM ca CXOAHW C NOMyYeHNTE OT Hac npes
nbpBara roguHa ot nanuteaHeto (2014 r.).
Mpe3 BTOpaTta rognHa theHodhasara
cTapTupa B uHTepBana 23.04. (Eva) go
14.05. (Serenity). lNocnegosatenHocTTa B
ubgTeXa Ha copToBeTe OT npeaxogHara
roguHa ce 3anasBa. Hali-kbCeH Kpali Ha
Uub(ptexa ce Habmogasa npu  copt
Serenity (28.05.). MpogbmkutTenHocTTa e
Hali-ronama npu Eva n Marmolada (23
AHW) n Haii-kpatka npu Elegance (11

OHN).

the control variety the beginning is
between the 2™ and 4™ of May. This
phenophase finishes last for Serenity —
the third ten days of May. Through the
years, the duration of flowering for
different  varieties is 12-15 days,
Marmolada having the longest period of
21 days. In 2014 was the earliest
blooming period recorded for the tested
varieties — the third ten days of April until
the first ten days of May. The reason is
the high temperatures in February, March
and April in 2014 which caused the
premature blooming (Figure 1). According
to Misi¢ and Nikoli¢ (2003) Marmolada is
prone to remodelling that doesn’t manifest
itself under our conditions.

Annual plants enter the blooming
phenophase in the period 20.04 - 7.05.
(Table 1). Earliest to bloom are
Marmolada and last — Maya. The
difference in the starting dates is 17 days.

The majority of the varieties bloom in the
first ten days of May. Marmolada finishes
first, with duration of 13 days. With a short
blooming period are Polka and Serenity —
12 days. In the conducted strawberry trial
in the Plovdiv area (2000-2002) the start
of the blooming period for Marmolada
marks 19.04, and the end is around
13.05, with a phenophase consisting of 24
days (Grigorova, 2008). These results are
similar to ours in our first year trial in
2014.

During the second year, the
phenophase begins in the period between
the 23.04 (Eva) and the 14.05 (Serenity).
The sequence for the varieties from the
previous year is the same. The latest end
for blooming is observed for Serenity
(28.05). The period is longest for Eva and
Marmolada (23 days) and shortest for
Elegance (11 days).
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Ta6nvua 1. Bpeme Ha Lb(TEX U 3peeHe Ha SiroioBY COPTOBE

Table 1. Blooming time and fruit maturity of strawberry varieties

Blooming Maturity

Ne Variety Year start end duration start end duration
(days) (days)

2014 27.04. 8.05. 12 3.06. 26.06. 24

1. Polka 2015 29.04. 19.05. 20 5.06. 24.06. 19
average 28.04. 14.05. 16 4.06. 25.06. 23
2014 4.05. 17.05. 14 5.06. 20.06. 16

2. Elegance 2015 4.05. 14.05. 11 15.06. 25.06. 11
average 4.05. 15.05. 12 10.06. 22.06. 13
2014 4.05. 18.05. 15 16.06. 27.06. 12

3. Fenella 2015 3.05. 14.05. 12 13.06. 25.06. 13
average 4.05. 16.05. 13 14.06. 26.06. 12
2014 20.04. 8.05. 19 29.05. 22.06. 24

4. Marmolada 2015 24.04. 16.05. 23 1.06. 20.06. 20
average 22.04. 12.05. 21 30.05. 21.06. 22
2014 7.05. 18.05. 12 23.06. 4.07. 12

5. Serenity 2015 14.05. 28.05. 15 18.06. 30.06. 13
average 10.05. 23.05. 13 20.06. 1.07. 12
2014 24.04. 9.05. 15 28.05. 14.06. 18

6. Eva 2015 23.04. 16.05. 23 1.06. 20.06. 20
average 23.04. 12.05. 19 30.05. 17.06. 19
2014 7.05. 21.05. 15 7.06. 22.06. 16

7. Maya 2015 5.05. 16.05. 12 10.06. 24.06. 15
average 6.05. 18.05. 13 8.06. 23.06. 15
2014 4.05. 18.05. 15 9.06. 26.06. 18

8. Redgauntlet 2015 2.05. 15.05. 14 13.06. 2.07. 19
average 3.05. 16.05. 14 11.06. 29.06. 18
Average all varieties 29.04. 16.05. 15 6.06. 26.06. 17

The average monthly temperature
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our. 1. CpesHa MecevHa Temnepatypa (° C)
Fig. 1. The average monthly temperature (°C)

O YCTOWuMBOCT Ha MbMKN U
LiBETOBE KbM KbCHU NPOSIETHU CTYA0BE
Kputuynata  Temnepatypa  3a
uBetoBe 1 3aBpb3n e mMuHyc 1.5 °C
(Govorova, Govorov, 2003; Kashin et al.,
2003; Linnik, 2014). LiBeToBeTe Ha

O Flower and bud resistance to

late-spring frost

The critical temperature for flowers
and ovaries is minus 1.5 °C (Govorova,

Govorov, 2003; Kashin et al.,

2003;

Linnik, 2014). Marmolada, Polka, Fenella,
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coptoBete Marmolada, Polka, Fenella,
Elegance, Serenity u Redgauntlet ca
pa3nosioxXeHun nog uctara Ha pacTeHns-
Ta; Ha Eva ca Ha epgHo HmMBO. Pasnoso-
XEHNeTo Ha /mcTaTta CrnpAamMo LBeToBeTe
Ha ArofoBUTE pacTeHNs e BaxeH nokasa-
Tesl, KOMTO € TACHO CBbp3aH CbC CTEneH-
Ta Ha u3mMpb3BaHe. KoraTo useTtoBeTe ca
pasnosioXeHn nog nucrara Te ca 3awm-
TEHN B MO-TO/IAMa CTENEeH OT KbCHUTE
nposietHn crtygose. Ho ToBa uma wn
HefoCTaTbK, Tbil kaTo MO BpemMe Ha
UbMTEX BCTO pasnosioxeHara NUcCTHa
Maca Haj LBeToBeTe € Bb3MOXHO Ja
3aTpyAHuW AeliHoCTTa Ha nyenmTe n ga He
Ce OCbLUEeCTBM HOPMaJTHO ornpaLlBaHe.

MpeactaBeHuTe AaHHU Ha durypa 2
ca ycpefHeHu 3a nepuoga Ha nscnefsaHe.
Mpwn copT Polka He ce HabngasaTt nospe-
An oT u3Mpb3BaHe, npn Marmolada n Eva
Te ca nopg 2 %. CtaHAapTbT ce oT/iMyaBa C
Hal-CMNHO M3Mpb3BaHe, OT Nopsigbka Ha
33.1 %. OcTtaHanuTe cOpTOBE MMAT 3HA4u-
TeNHo no-cnabw nospean, BapupaTr Mexay
18 % n 20 %. lNonydyeHuTe pesyntatm
notebpxaasar Te3n Ha Shokaeva (2002),
cnopepg, konto Redgauntlet e eguH OT Haii-
3acerHatute coptoBe (33.1 %) OT KbCHM
nponetHn ctygose. CTeneHTa Ha U3MpPb3-
BaHe xapakrepusupa usnursaHuTe coOpToBe
KaTto MHOro yCTOWYVMBM [0 CPefHO YCTOi-
yMBM KbM noBpaTHM Mpasose. Misi¢ and
Nikoli¢ (2003) ca ycTaHoBWAW, Ye COPT
Marmolada ce oTnMyaBa ¢ BUCOKa yCTONYM-
BOCT KbM HUCKM TeMnepaTypu.
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Flowers (number)

Elegance, Serenity and Redgauntlet
flowers are situated under the plant's
leaves, for Eva they are on the same
level. The position of the leaves relative
to the flowers of the strawberry plants is
an important factor closely connected
with the degree of frost.

When the flowers are located underneath
the leaves, they are protected from late-
spring frost to a greater extent. This
positioning has its disadvantage because
during blooming, densely spread foliage
above the flowers could impede bee
activity and the normal pollination.

The data presented in Figure 2 are
averaged over the testing period. No frost
damage is apparent for the Polka variety,
while for Marmolada and Eva the frost is
under 2%. The control cultivar has the
highest level of frost, roughly 33.1%. The
remaining varieties have significantly
milder frostbite damage, varying between
18% and 20%. The results confirm those
of Shokaeva (2002), according to which
Redgauntlet is amongst the most affected
varieties (33.1%). The degree of frost
classifies the tested varieties as highly
resistance through mid-resistant to
severe frosthite damage. Misi¢ and
Nikoli¢ (2003) found that Marmolada
distinguishes itself with high resistance to
low temperatures.

Damaged flowers
(number)

B Damage of late-spring
frost (%)

our. 2. MoBpean OT KbCHW NponeTHU cTyaoBe (%)
Fig. 2. Damage of late-spring frost (%)
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O JlacTyHoob6pasyBaTenHa
CMOCO6HOCT

JlacTyHuTe ca OCHOBEH Ha4yuH 3a
BEreTaTMBHO pa3mMHOXaBaHe Ha Aro4oBu-
Te pacTteHus. CoprtoBeTe Marmolada,
Eva n Polka o6pa3syBaT ronsm 6poii
nactyHu. MNpy nbpBUTE ABa copTta Te ca
NABLTHU N MbXecTu, a npu Polka ca dmHn
N neko osslaceHn. OcTaHauTe copToBe
dhopmMupaT cpefHO KOIMYeCcTBO NacTyHW.

O CpokoBe Ha 3peeHe

Mpy 3peeHeTo Ha nogoBeTe xoaa
Ha ubgTex cneasar copToBeTe Marmolada,
Eva, Polka, Elegance, Serenity. Mpu
oCTaHa/IMTe, BK/IYMTESIHO U cTaHdapTa
3peeHeTo HacTbIBa NO-KbCHO.

ArogoBuTe copToBe obxBawar
6eputbeH nepuog OT nocnegHaTa gecet-
[JHEBKa Ha MeceL, Mai Ao TpeTarta feceT-
AHeBka Ha toHu (Tabnumua 1). Hali-paHo
6eputbeHa 3pAnocT gocTurat naogoseTe
Ha Marmolada n Eva (30.05.), a Hait-
KbCHO Ha Serenity (20.06.). BbB Bpb3ka C
KIMMaTUYHUTE YCNIOBUS NPe3 roAuHuTe,
pasnunkata B Ha4as1I0TO Ha 3peeHe Mexay
oTAeNnHuTe coptose goctura go 20 gHu.
Mpun koHTponata Redgauntlet nnogosete
y3psasar B nepuoga 9.06.-13.06. Cnpsamo
CTaHfapTa no-kbCHO 3peaT Fenella wn
Serenity, a no-paHo Elegance (c 1 aeH),
Maya (3 gHu), Polka (7 gHn), Marmolada
n Eva (11 gHn).

Mpe3 nbpBata Beretauus ¢)eHo-
(hazata Ha 3peeHe Ha naoJoBeTe 3anouy-
Ba B nepmoga 28.05.-23.06. (Tabnuua 1).
CoptoBete Eva 1 Marmolada paBat
HayasloT0 Ha 3peeHe, CbOTBETHO Ha
28.05. n 29.05. CtaHOapTbLT 3pee noytn
elHOBpeMEeHHO CbC copT Maya, c pas-
nvka oT ABa AHW. Hail-kbcHO dheHodpa-
3aTa HacTtbnea npu Serenity (23.06.)
MpogbmkuTenHoctTa e mMexay 12 v 24
OHu, kato npu Elegance n KOHTpONHusA
COpPT TA € MHOro cxofHa (16 n 18 gHn).

MNpe3 BTOparta Beretaums OTHOBO
nbpBu 3pesat Eva n Marmolada, cnepgsa-
Hu oT Polka (5.06.). HayanoTto Ha 3peeHe
Ha cTaHJapTa CbBMaja C ToBa Ha copT
Fenella (13.06.). Mpoabmkuten-HoctTa

O Stolon-forming capacity

Stolons are the primary way of
vegetative propagation of strawberry
plants. The Marmolada, Eva and Polka
varieties form a large number of stolons.
For the first two, the stolons are thick and
mossy, while for Polka they are fine and
fibrous. The remaining varieties form a
medium amount of stolons.

O Ripening periods
The order of fruit ripening of the

different  varieties is as follows:
Marmolada, Eva, Polka, Elegance,
Serenity. For the rest, the standard

included, ripening occurs later on.

The harvest season for the
strawberry varieties is between the first
ten days of May until the last ten days of
June (Table 1). The earliest to reach
harvest maturation are the fruit of
Marmolada and Eva (30.05), and the last
is Serenity (20.06). Depending on the
climate conditions through the years, the
difference in the beginning of ripening
between the different varieties reaches
up to 20 days. For the control variety,
Redgauntlet, the fruit mature in the period
9.06 - 13.06. Compared to it, Fenella and
Serenity mature later on, while early
ripening are Elegance (1 day earlier),
Maya (3 days earlier), Polka (7 days
earlier), Marmolada and Eva (11 days
earlier).

During the first vegetation period,
the fruit are in the maturation stage
between 28.05 - 23.06 (Table 1). The
earliest beginning of this phase is seen in
Eva and Marmolada, 28.05 and 29.05
accordingly. The control cultivar begins
almost simultaneously with Maya, with
only a two-day difference. The last to
enter the maturation period is Serenity
(23.06). The duration is 12 to 24 days
and for Elegance and the control group it
is roughly the same (16 and 18 days).

In the second vegetation, first to
mature are Eva and Marmolada again,
followed by Polka (5.06). The control
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Ha heHopasaTa e mexay 11 n 20 gHw.
CopT Marmolada 1 npe3 gseTte rogmHu ce
OT/IMYaBa C Hai-ronsiMa npoabIKUATEN-
HOCT Ha 3peeHeTo.

B 3aBuCMMOCT OT CpoOKOBeTe Ha
3peeHe U3nMTBaHUTe COPTOBE Ce OTHaCcCAT
KbM:

- MHOTO  paHHU
Marmolada, Eva,;

- paHHu (31.05.-4.06.) — Polka;

- cpeaHun (5.06.-9.06.) — Maya;

- KbCHMU (10.06.-15.06.) -
Elegance, Redgauntlet, Fenella;

- MHOro KbCcHW (cnep 15.06.) —
Serenity.

(o 30.05.) -

O HanapgeHue
X060 THMUN

M3nnTBaHeTO 3a YCTONYMBOCT KbM
ArofloBUTE XO0O0THULUM € NpoBefeHOo Mo
BpemMe Ha MacoBus UbgTex. OTumTaT ce
% HanagHaTy pacTeHus Ha efuH JIMHeeH
MEeTbp.

CTb651eH X060 THUK

Mpes nscnepsaHna nepuos nospe-
AnTe oT CTbbO/1eH X060THMK Bapupart oT
4.48 % (Maya) go 34.59 % (Elegance)
(Tabnuuya 2). CtaHgapTbT Redgauntlet e
C BMCOKa YCTONYMBOCT, KaTo CTeneHTa Ha
HanageHve e 8.55 %. To3u HenpuaTten
Hanaja B MO-BMCOKa CTeNeH COpToBe,
KOUTO ce OT/InyaBaT C KbCEH W MHOro
KbCeH CpoK Ha 3peeHe (Elegance, Serenity).

Mpe3 nbpBaTa Beretauus copt Maya
€ C No-BncoKa ycToiumBocT kbM Rhynchites
germanicus, nospeauTte ca okono 2 %,
KOEeTO ro npaBuM MHOr0 yctoinums Tasm
TEeHAEeHLUMA ce 3anassa W npes crepfsa-
uiara roguHa, opu 1 ¢ Masiko Mno-BrUCoOKa
CTOMHOCT (6.89 %). YcTaHOBEeHaTa BUCO-
Ka cTeneH Ha HanageHwe oT Rhynchites
germanicus npu copT Serenity € B NOTBbLP-
XAeHne 1 Ha pesynTtatuTe, NonyyeHn ot
Osipov and Osipova (1994), kakto U
Simpson et al. (1997), cnopep, KouTo Bpe-
ONTenaT noBpexaa no-CUIHO KbCHo3pee-
lwuTe arofosu coptose. Npu eagHoroamLL-
HUTE 1 ABYrOAVLIHN pacTeHUs pasnukara
B CTeneHTa Ha HanageHwe OT cTbbrneH
XOBOTHUK € He3HaunTenHa, okono 1 %.

oT Arogosun

variety and Fenella share a starting date —
13.06. The length of this period is
between 11 and 20 days. Both years,
Marmolada is distinguished by having the
longest maturation period.

Depending on the maturation
periods, the tested varieties are
categorized in the following manner:

-Very early (go 30.05) -
Marmolada, Eva;

- Early (31.05.-4.06.) — Polka;

- Mid (5.06.-9.06.) — Maya;

- Late (10.06.-15.06.) — Elegance,
Redgauntlet, Fenella;

- Very late (cnepg 15.06.) — Serenity.

O Attack from strawberry weevils

The testing for resistance against
strawberry weevils has been conducted
during the period of full flowering. The
data is recorded in percentage of
attacked plants per linear meter.

Strawberry rhynchites

During the research period, the
damages due to the strawberry rhynchite
vary between 4.48% (Maya) and 34.59%
(Elegance) (Table 2). The control
Redgauntlet has high resistance and the
degree of attack on it is 8.55%. This pest
attacks more severely varieties, which
have later maturation periods (Elegance,
Serenity).

In the first vegetation, Maya has
better resistance to Rhynchites
germanucus, with damage only at 2%,
making her very resistant. This trend
continues in the following year even with
a slightly higher value (6.89%). The
established high attack rate of Rhynchites
germanicus for Serenity is in accordance
with the results presented by Osipov and
Osipova (1994) and Simpson et al.
(1997), who state that the pests damages
more severely the late-fruiting strawberry
varieties. The difference in the degree of
attack for annual and biennial plants by
the strawberry rhynchites is insignificant,
roughly 1%.
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Tabnuua 2. NMospeaun ot Rhynchites germanicus (%)
Table 2. Damage caused by Rhynchites germanicus (%)

Year Polka Elegance Fenella Marmolada

Serenity

LsD

Eva Maya [r]

0.05 0.01

2014 6.09 36.20 22.69 19.64 52.55

13.67 2.08 2,67 19.45 5.13 6.98

2015 17.35 32.98 25.71 15.90 16.11

19.0 6.89 14.44 18.55 7.02 9.55

2014/2015 11.72 34.59 24.2 17.77 3433

16.34 4.48 8.55 19.00 541 7.36

LIBe TOX060THMK
MaJ/IMHOBO X060 THMYE)

Mpe3 usnuTBaHUs Nepuop crenex-
Ta Ha HanageHue ot Anthonomus rubi e B
rpaHuumTe ot 1.30 % (Serenity) go 17.27
% (Eva) (Tabnuua 3). CTaHAapTbT € CbC
CpPaBHUTENIHO BWCOKA YCTONYMBOCT KbM
LBETOX060THMK, noBpeaunte ca 9.74 %.
To3n HenpusiTen MNOYTM B €[HaKBa
CTEMNeH Hanafja KakTto paHHUTe, Taka U
KbCHO3pEEeLLMTE COPTOBE.

Mpe3 nbpBaTa roguHa (2014 r.) ¢
Hai-roneMyn noepegu OT LBETOXOO0THUK
e copt Eva (27.57 %), a npes cneasa-
waTta rogvHa npv CblumMs COpT nospeau-
Te ca camo 6.97 %. CteneHTa Ha Hanag-
eHve Bapupa mexgy 1.43 % po 27.57 %,
KOeTO OTHacs COpTOBETE KbM rpynute Ha
MHOFO [0 CpeAHO YCTOMYMBU KbM LBETO-
X0BOTHUK. Serenity € MHOro yCTOMUYMB Ha
Anthonomus rubi. [lpe3 cneagBawara
roavHa BCUYKM M3NUTBaHW COpPTOBE ce
OoTNMyaBaT C MO-BUCOKa YCTORYMBOCT
cnpsmo ctaHgapTa. Mpu Hero noBpegute
ca oT nopsagbka Ha 18.24 %. lNpu copt
Eva HanageHneto e MHOro no-cnabo B
CpaBHEHMe C npeguiHata roguHa, noytu
yeTupu nbTK. Mpun Serenity nospegute ca
1.17 %. Cnopepg, Simpson et al. (1997) A.
rubi npuvuMHABa HaW-MHOTO LWETU Ha
KbCHOLbQITALLMTE COPTOBE HA KbCUA AEH
M Ha Te3u 3acageHu npes nposerra. Te
CcMSTaT, Ye BpeMeTo Ha Lb(Tex Ha siro-
[OBUTE COpPTOBE MMa 3HayeHue 3a cTe-
neHTa Ha HanmajeHwe OT SArofoB LBETO-
XOBO0THWK, HO rofiiMa posis urpae u reHe-
TMYHaTa NpeapasnoioKeHOCT Ha copTa
KbM TO3M HenpusTen (KOsSITo € HesaBucuma
OT BpemeTo Ha ubgTex). B nscnegsaHeto
HM Tasu Tesa ce NOTBbPXAaBa camo f0 W3-
BECTHa CTEMNeH, 3alloTO OCBEH KbCHOLbA-
TSLM COPTOBE C BMCOKA CTEMEH Ha Hana-
JeHve e 1 copT ¢ paHeH ubdTex (Eva).

(sarogoBo-

Strawberry blossom weevil
(Strawberry and raspberry weevil)

In the trial period, the degree of
attack from Anthonomus rubi ranges from
1.30% (Serenity) to 17.27% (Eva) (Table
3). The control group has relatively high
resistance to the Strawberry blossom
weevil; the damage is only at 9.74%. This
pest attacks to a similar degree both early
and late-flowering varieties.

In the first year (2014) the most
affected by the Strawberry blossom
weevil is Eva (27.57%) while in the next
year the damage is only 6.97%. The
degree of attack varies between 1.43%
and 27.57%, which categorizes the
varieties as mid-resistant to the weeuvil.
Serenity is very resistant to Anthonomus

rubi. Within the following year, all
varieties included in the trial are
distinguished with higher resistance

compared to the control cultivar. The
damage on the control variety reaches up
to 18.24%. The degree of attack on Eva
is almost four times weaker than it was
the previous year. Serenity shows
damage of 1.17%. According to Simpson
et al. (1997) A. rubi causes most damage
on late-flowering varieties on the shortest
day and to those planted in spring. They
believe that the flowering times of the
strawberry varieties affect the degree of
attack of the strawberry blossom weeuvil,
but a major role plays the genetic
predisposition of the variety to the
particular pest (it is independent of the
flowering time). For the purpose of this
research, this thesis is partially
confirmed, as apart from the late-
flowering varieties, with a high degree of
attack is a variety, which flowers early
(Eva).
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Tab6nuua 3. NMoepeaun ot Anthonomus rubi (%)
Table 3. Damage caused by Anthonomus rubi (%

Year Polka Elegance Fenella Marmolada | Serenity

LsD
Eva

Maya g

0.05 0.01

2014 14.32 13.99 12.75 451 1.43

27.57 3.20 227 10.00 2.98 4.06

2015 3.05 15.52 8.12 8.51 117

6.97 6.00 17.21 8.32 5.71 7.77

2014/2015 8.69 14.76 1043 6.51 1.30

17.27 4.60 9.74 9.16 3.57 4.86

CopToBeTe ce HamagaT B Mo-
rofisiMa cteneH OT CTbO/IEH XOOOTHUK B
CpaBHEHMEe C LBETOX0O60THMKa (durypa
3). JaHHuTe 3a nepuoga nokaseaTt, 4e
HanageHneTo OT CTbO/EH XOOOTHUK €
19.0 % B cpaBHeHue c 9.16 % npwu
LBETOXOOOTHYKA.

The strawberry rhynchites is a
more common pest compared to the
strawberry blossom weevil (Figure 3).
The data collected in this period show
that the affect by the rhynchites is 19.0%,
while by the blossom weevil is at 9.16%.

Damage by strawberryweevils (%)

our. 3. CpaBHABaHe Ha rnospean, NPUUYNHEHU OT Aro40Bu X060 THULM (%)
Fig. 3. Comparison of the severity of damage caused by strawberry weevils (%)

N3BOAN

LIbpTexbT HacTbNBa Hai-paHo
npu coptoBeTe Marmolada n Eva, a Haii-
KbCHO ce Habniogasa npu Serenity.
MpoOob/XMTENHOCTTA Ha  Ub(TEXHUA
nepuog sapupa mexay 12 v 21 aHw.

B 3aBuMCMMOCT OT CTeneHTa Ha
U3Mpb3BaHe W3NUTBAHUTE COPTOBE Ce
XapaktepusupaT, kaTo MHOTO YCTOWYMBK
[0 CpefHo YCTONYMBN KbM KbCHW NPOSET-
HW CTyJOBeE.

CoptoBetre Marmolada, Eva wu
Polka obpa3syBat ronsiMm 6Gpoil NacTyHwm,
octaHanmte (Elegance, Fenella, Maya,
Serenity, Redgauntlet) doopmupaT cpegeH
6poil.

Mnopgosete Ha Marmolada n Eva
3pesT Hali-paHo, a Hail-KkbCHO Ha Serenity.

CONCLUSIONS

The flowering occurs at its earliest
for Marmolada and Eva, and latest for
Serenity. The duration of the flowering
period varies between 12 and 21 days.

The tested varieties are
characterized based on the degree of
frost as very resistant to mid resistance to
late-spring frost.

Marmolada, Eva and Polka form a
large number of stolons, whereas the rest
(Elegance, Fenella, Maya, Serenity and
Redgauntlet) form medium quantity.

The earliest to mature are the fruit
of Marmolada and Eva, the latest are of
Serenity. The difference in the beginning
of the maturation period between the
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Pasnmkata B Ha4a/1l0TO Ha 3peeHe Mexay
oTAeNnHuTe copTtoBe goctura o 20 gHu.
CnpsmMo  cTaHgapta Mo-KbCHO  3peAT
Fenella n Serenity (3-9 gHn), a no-paHo
Elegance (1 geH), Maya (3 gHwn), Polka (7
AHn), Marmolada n Eva (11 gHn).

YCTaHOBEHO €, Ye ArofoBuUTE COp-
TOBE Ce Hanajar B Mo-rofisiMa cTeneH oT
CTb6/1EH XOBOTHMK B CpaBHEHME C LBETO-
X060THMK. CTeneHTa Ha HanageHue oT
Rhynchites germanicus e 19.0 %, ot
Anthonomus rubi — 9.67 %.

different varieties reaches up to 20 days.
Fenella and Serenity mature 3-9 days
later compared to the control variety ,
whereas those that mature earlier are
Elegance (1day), Maya (3 days), Polka (7
days), Marmolada and Eva (11 days).

It has been proved that the
strawberry varieties are attacked primarily
by strawberry rhynchites compared to the
blossom weevils. The degree of attack by
Rhyncites germanicus is 19.0% and by
Anthonomus rubi — 9.67%.
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PE3OME

MpocnepeH e edpekTbT OT npuna-
raHeTo Ha opraHuyHusa Top ,AMUHOGecT”
BbPXYy NPOM3BOACTBOTO Ha JI030B Moca-
ObYeH matepuan.

EkcnepvMeHTHT e npoBefieH B ne-
pvopa 2014-2016 r. B ONUTHO S1030BO BKO-
peHnnuuie Ha N3C ,06pasuos undmk”,
Bbpxy nnouw, ot 0,2 da npu 3anoxeH 3a
BKOpeHsABaHe copT 30pHuUa, C /103U npu-
cafeHn Bbpxy nogsioxka S04. BapuaH-
TbT, TpeTupaH c AMWHOGEeCT, BK/IOYBA
1000 6p. npucaZieHn 03K, 3a/I0KeH B
yeTmpu nosTopeHnss no 250 6p. u e
CpaBHsIBaH C KOHTPOJSiIEH (HeTpeTunpaH)
BapuaHt C npucageHn Jo3n OoT CcopT
30pHULA, 3a/10KEHN 3a BKOpPEHSABaHe B
CblUMA pa3Mep Ha NnosTopeHusaTa. Tpetu-
paHeTo C OpraHW4YHWs TOp € HanpaseHo
ypes HakucBaHe Ha MeTUYKUTe Ha npuca-
OEHN pe3HMUM BbLB BOLEH pasTBOp Ha
AmunHobecT (90ml/l) 3a 48 vaca.

30.08.2019 Published: 07.10.2019
SUMMARY
The effects of the fertilization with
"Aminobest" organic product on the

production of vine planting material were
followed.

The experiment was conducted
during the period 2014-2016 at the
experimental nursery for grapevine
rootings of IASS “Obraztsov Chiflik” on
the area of 0,2 da, with vines of cv
Zornitsa, grafted onto SO4 rootstocks.
The variant treated with ,Aminobest”,
included 1000 pcs grafted vines in four
replications, 250 pcs each, and was
compared with a control (untreated)
variant with grafted vines of cv Zornitsa, in
the same number of replications. The
treatment with the organic fertilizer was
made by immersing the section at the
base of the grafted cuttings in water
solution of Aminobest (90 ml/l) for 48
hours.
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Ha 6asa Ha HAkou OT nokasartesnu-
Te, XxapakTepHn 3a Ka4ecTBOTO Ha MbpBO-
KnaceH /N030B NocagbyeH MaTtepuasn
(6bpoii pa3BuTK netopacnun, 6poi KopeHu)
MOXe fda ce wusbepe onTMMasHWUS Ba-
praHT. CpefHO 3a nepuoga Ha u3crneg-
BaHe, KaTto Mo-ePeKTMBEH 3a MPOU3BOA-
CTBOTO Ha NbPBOKIACHU /103U  COPT
30pHUUa, NpucageHu, BbpXy MNOAIOXKA
S04, ce oyepTaBa BapuaHTbLT C U3MO/M3Ba-
He Ha opraHu4Hus npenapat AMUHOGECT.
Cnopefs, 6uomeTpuMyHaTa OLEHKa TO3U
BapuaHT MOXe Jga ce npenopbya B
npakTukara npu npousBOACTBOTO Ha
N1030B nocagbyeH Matepuan.

KnouoBy AymMu: opraHnyHu TOpOBeE,
Nno3a, npupact, KopeHoobpasyBaHe, /1030B
nocagbyeH matepuan

YBO/,

MMpon3BoACTBOTO Ha /10308 Nocafb-
YyeH maTepuas e onpegensu, dpakrop 3a
e(hekTMBHO M YCTOWYMBO pasBUTUE Ha
no3apcTeoTo. ToBa Hanara onTumMu3npa-
He Ha TO3¥ NpoLec, BbpPXY KOWTO Okassar
B/IMSAHNE MHOTO OMOJIOTMYHM U E€KOSIOTUYHM
(pakTtopu (Dimitrova et al., 2000; Dimitrova
et al., 2003; Dimitrova et al., 2009).

HeobxogumoctTa OT YCbBBLPLUEH-
CTBaHe Ha TexHosornsaTa 3a MNpou3BOA-
CTBO Ha /1030B MnocafbyeH martepuan e
3a/lerHana B OCHoBaTa Ha rosisim 6poi
NnpoyyBaHNs Ha CTUMYyNMpaLLy BeLecTsa.

BruoctumynaHTutTe npeacraensasart
WHTEpeC 3a pasBUTME Ha YCTOWYMBO 3e-
Megenune, Tbii KATO TAXHOTO NPUIOXKEHNE
aKTMBMpa HAKou OU3MO0IOTMYHN MpoLecy,
KOMTO noBuwwasaT edqeKTUBHOCTTa Ha
ynoTpebata Ha XpaHWTesSIHW BELLEeCcTBa,
CTUMY/IMpaT Pa3BUTUETO Ha pacTeHusaTa u
Nno3BO/IABAT HamMasBaHe Ha KOHCymauus-
Ta Ha TopoBe (Kunicki et al., 2010). MHoro
6uoCTMMyNaHTn ca cnocobHu aa npoTu-
BOAENCTBaT Ha ehekta OT GUOTMUHUTE ”
abuoTnyHMUTE HaToBapBaHWs, KaTto MoBU-
LWwaBaT KayecTBOoTO U A0OMBa Ha KynTypu-
Te ypes CTuMynmMpaHe Ha OU3MONOrNYHU-
Te npouecu Ha pacTteHusATa (Ziosi et al.,
2013; Bulgari et al., 2014).

BuoTopoBeTe ce Hamoxuxa KaTo

Based on some of the parameters,
specific for the quality of class vine
planting material (number of developed
shoots, number of roots), the optimal
variant could be selected. Average for the
period of study, the variant treated with
"Aminobest" organic product was found
as more efficient for the production of
class vines of cv Zornitsa, grafted onto
S04 rootstocks. According to the biometric
assessment, that variant could be
recommended in practice in the
production of vine planting material.

Key words: organic fertilizers, vine,
increment, root formation, vine planting
material

INTRODUCTION

The production of vine planting
material is a defining factor for an
effective sustainable development of the
viticuture. This requires optimization of
this process, influenced by many
biological and environmental factors
(Dimitrova et al.,, 2000; Dimitrova et
al.,2003; Dimitrova et al., 2009).

The need to improve the production
technology of vine planting material has
been the objective of numerous studies
on stimulants.

Biostimulants are very important for
the development of sustainable
agriculture, as their application activates
some physiological processes that
increase the efficiency of use of nutrients,
stimulate plant growth, allowing reducing
the consumption of fertilizers (Kunicki et
al., 2010).

A lot of biostimulants are able to
counteract the effect of biotic and abiotic
stresses, enhancing the quality and yield
of the crops by stimulating the
physiological processes of the plants
(Ziosi et al., 2013; Bulgari et al., 2014).

become a

Biofertilizers have
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ob6ellaBall, KOMMNOHEHT Ha WHTerpupaHa
cuctemMa 3a HabaBsHe Ha xpaHa B 3eme-
penveto (Shehata and El-Khawas, 2003),
Thil KATO Ce onpeaensT KaTto antepHatu-
Ba Ha XMMW4YHUTE TOPOBE 3a yBesnyaBsa-
He Ha naoJopoaMeTo Ha noysara U
[obusnTe B ycTounBoTo 3emegenue (Wu
et al., 2004). MpunaraHeTo Ha TeYHU
6uoTOpoBE MMa 3a Lesi NOCTUraHeTo Ha
fanaHcMpaHO XpaHeHe Ha pacTeHusATa
(Alves et al., 2009). YnoTpebarta Ha Taku-
Ba TOPOBE € peajiHa Bb3MOXHOCT 3a [o-
6uBaHe Ha kayecTBeHa M 34paBOC/I0BHA
xpaHa (Vlahova and Popov, 2013).

Ha6niopgasa ce TeHOEHUMS KbM
YCbBbpPLUEHCTBAHE Ha OTAENIHUTE TEXHO-
NIOTUYHN 3BEHA Ha NpPOM3BOACTBOTO Ha
nosoB nocagbyeH Matepuan (Pachev et
al., 2016; Pachev and Prodanova-Marinova,
2016; Prodanova-Marinova, 2016).

HanpaBneHne B KOETO Ce MPOBEX-
[aT ekcrnepyMMeHTU e nogobpsiBaHeTo Ha
noysata M TPeTMPAHETO Ha pacTUTEeNHU
yacTu ¢ KasimeB XymarT, KOWTO S oboratasa
C Xymyc, nogobpssa BnarosagbpxaHeTo,
nogo6psiea HeHata CTPyKTypa, pasBu-
TMETO Ha nose3Hata Mukpodpiopa W
CBbp3Ba B HepasTBOpPUMU (hOpMU TEXKM-
Te METa/IM N APYTN TEXHOTEHHU 3aMbPCU-
TeNn 3a onpefesieH nepuog ot Bpeme.

Llenta Ha HacTOALLOTO uscnensaHe
€ [a npefocTaBu HOBU AaHHU 3a edekTa
OT NoAAbpXaHe Ha MOYBEHOTO MnoJop-
ofMe CbC CbBPEMEHHW CPeAcTBa, KaTo ce
npocneamn BAUSAHUETO Ha OPraHUYHUS Top
+AMMWHOGECT” BbpXy NPON3BOACTBOTO Ha
I030B MnocafjbyeH martepuan oT 6esce-
MEHHMSA copT 30pHuLa.

MATEPVAJT U METOOU

OnucaHue Ha OpraHnyHus,
oborateH C aMWHOKUCENIMHW, 6unoTop,

promising component of an integrated
food supply system in agriculture
(Shehata and El-Khawas, 2003), because
they were determined as an alternative to
chemical fertilizers for increasing soil
fertility and vyield in the sustainable
agriculture  (Wu Et al, 2004). The
objective of the use of liquid biofertilizers
is balanced plant nutrition to be achieved
(Alves et al.,, 2009). The use of such
fertilizers is a real opportunity for
obtaining quality and healthy foods
(Vlahova and Popov, 2013).

A tendency is observed to
improvement of the individual
technological units of the production of
vine planting material (Pachev et al.,
2016; Pachev end Prodanova-Marinova,
2016; Prodanova-Marinova, 2016).

Direction in which experiments
have been conducted is the improvement
of the soil and the treatment of plant parts
with potassium humate, which enriches
the soil with humus, improves the
moisture retention, improves its structure,
the development of the useful microflora
and bonds the heavy metals and other
technogenic contaminants in insoluble
forms for a definite period of time.

The objective of the study was to
provide new data for the effect of soil
fertility maintaining by modern means, as
the influence of “Aminobest” organic
fertilizer on the production of vine planting
material of Zornitsa seedless variety to be
determined.

MATERIAL AND METHODS
Description of Aminobest organic
fertilizer, enriched with amino acids -

AMUHOGECT” — TeUEeH OpraHu4yeH Top Ha
6aszara Ha amMUHOKMCEeNVHW U NenTugun ¢
HUCKO MOJIEKY/IHO Terso, B KOMOGUHaums ¢
npuBefleHn B pPa3TBOPUMO CbCTOSHUE
XYMUHOBW 1 (PyNIBOKUCESTUHMN.
AMUHOKMCENNHUTE Cca MOJyYEHU
ypes eH3MMHa Xuaposm3a Ha 6orat Ha
npotenvH pactuteneH (6es MO) wpoT

Liquid Organic Fertilizer based on amino
acids and peptides with low molecular
weight in combination with solubilized
humic and fulvic acids.

The amino acids were obtained via
enzymatic hydrolysis of protein-rich
vegetable (without GMO) oil cake
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(cnbHYorNenos, coes M Ap.), KOeTo Ao-
npuHacs 3a No-BUCOKa KOHLUEeHTpauua Ha
aMWUHOKNCENUHW, CNpsAMO  U3MOo/M3BaHuTe
MOPCK/ OpraHu3Mu nNpu gpyrn aHanoruny-
HU NPOAyKTU. XyMUHOBUTE U DyNBOKMCE-
NIMHWTE ca n3BfeYeHn oT xymyc (KOMMOCT)
Ha yepBeH KasmdopHuiickn yepseii (llieva
et al., 2015).

AMUHOGECT” cbabpXa Nb/ieH Habop
OT JIECHO YCBOVMMW 3a pacTeHunsTa aMmnHo-
KUCE/IMHKN, KAaKTO M MWKPO- U Makpoersie-
MEHTM, KOeTo crnomara 3a Mo-B1cokKa
WHTEH3MBHOCT Ha npouecute Ha obMsHa
Ha BewecTBaTa. OCBeH ToBa ocurypsisa
WKOHOMWYHO W3MO/MI3BaHE HAa HauyHarta
Bfara 1 fasa Bb3MOXHOCT Ha pacTeHusATa
Ja npeofonesr u3nonorMyHmTe cmylle-
HUA B pe3ynTaTr Ha AelicTBMeTO Ha pas-
NNYHKU cTpecoBun dhakTopu. ,AMUHOGECT”
yBefiMyaBa UHTeH3uTeTa Ha (hOTOCUHTe-
3arta M KOJIMYEeCTBOTO Ha [obusute ot
nnogose. lNMpunara ce npu BCUYKN BULOBE
KynTypw, 4ypes JIMCTHO NPbCKaHe, Kankoso
HanosisaHe, TpeTMpaHe Ha pascaj, ceme-
Ha 1 nocafbyeH martepuain.

EkcnepvMeHTHLT e npoBefeH B ne-
pvopa 2014-2016 r. B ONMTHO N1030BO BKO-
peHnnuwe Ha N3C ,06pasuos 4nduk”
Bbpxy nnouw, ot 0,2 da npu 3anoxeH 3a
BKOpPEHSAIBaAHEe [ecepTeH /10308 copT 30p-
HUUa, npucageH BbPXy nognoxka S04,
MpucageHnTe K cTpatuuumpaHn pesHu-
LUX ca BKOPEHEHW Ha MoBAurHatn Asype-
[OBW Nlexu ¢ WwuprHa Ha nexara 0,60 m n
pasctosiHMe Mexnay pefoBeTe B fiexarta
okosio 0,30 m. Jlo3nTe BbB BKOpPEHUIULLE-
TO ca oOTriexgaHu no oéuwonpuetata
TEXHO/MOorMA 3a MPoM3BOACTBO Ha /1030B
nocagbyeH matepman (Todorov, 2005).
BapunaHTbT, TpeTupaH ¢ ,AMUHOGECT”,
BkouBa 1000 6p. npucajeHu nosu, 3a-
NIOXEH B YeTupu NoBTOpeHus no 250 6p. 1
€ CpaBHsIBaH C KOHTPO/EH (HeTpeTupaH)
BapuaHt C npucageHn Jo3n OoT CcopT
30pHMLA, 3a/10KEHN 3a BKOpPEHSABaHe B
CbLLMA pasMep Ha NOBTOPEHMATA.

TpeTnpaHeTo C OpraHMyHuA, TeYeH
6uoTop ,AMMHOGECT” € HanpaBeHO uypes3
HakucBaHe Ha MeTUYKUTe Ha npucageHu
pesHuunm BBB BOAEH pas3TBOp Ha

(sunflower,  soybean, etc.), which
contributed to a higher concentration of
amino acids than the marine organisms
used in other analogous products. Humic
and fulvic acids were extracted from
humus (compost) of red Californian
worms (llieva et al., 2015).

"Aminobest" contains a complete
set of amino acids easily absorbable by
the plants, as well as micro- and macro-
elements, which helps to increase the
intensity of metabolic processes.

It also provides economical use of
available moisture and allows plants to
overcome physiological disturbances
resulting from the effects of various stress
factors. Aminobest increases the intensity
of photosynthesis and the amount of fruit
yield. It is applied to all types of crops by
leaf spraying, drip irrigation, seedlings
treatment, seed and planting material.

The experiment was conducted
during the period 2014-2016 at the
experimental nursery for grapevine
rootings of IASS “Obraztsov Chiflik” on an
area of 0,2 da, as cv Zornitsa with vines
grafted onto SO4 rootstocks was used for
rooting. The grafted and stratified cuttings
were rooted on raised double-row beds
with a bed width of 0.60 m and a distance
between the rows in the bed - about 0,30
m. The vines in the nursery for grapevine
rootings were grown according to the
commonly adopted technology for the
production of grafted vine planting
material (Todorov, 2005). The variant
treated with “Aminobest”, included about
1000 pcs grafted vines in four replications,
250 pcs each, and was compared with a
control (untreated) variant with grafted
vines of cv Zornitsa, in the same number
of replications.

The treatment with “Aminobest”
liquid organic fertilizer was made by
immersing the section at the base of the
grafted cuttings in water solution of
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AmnHobecT (90ml/l) 3a 48 vaca.

MouBeHMAT TN e KapboHaTeH
yepHo3eM BbpXYy AbSGOK /boc. MNouysata
€ cpeaHo obesneveHa ¢ a3oT 1 dpocdhop n
[obpe 3anaceHa ¢ Kanuia.

Ha 6a3a Ha HSIKOU oT
nokasaresnuTe, XapakTtepusupaLiu
KayeCTBOTO Ha MbpBOK/IACEH J1030B
nocagbyeH matepuan (6poin pasBuTK
netopacnu, 6poli KOpeHW) e TbPCeH Mno-
eheKTVBHNSA BapuaHT.

3a nposexgaHe Ha exkcrnepumeHTa
€ HanpaBeHO CpaBHWUTE/IHO un3cneaBaHe
npu hopMmpaHun ABa BapuaHTa:

VO — npucageHn u cTpaTtuduumpanu
pesHuym 6e3 TpeTupaHe

V1 - npucageHu w©n cTpaTtudumumpanu
pe3Huun TpeTupaHun ¢ ,AMUHOGECT”, upes
HakucBaHe Ha MeTWYKUTe Ha npucageHu
pesHuunm BBB BOAEH pasTBOp Ha
AmunHobecT (90ml/l) 3a 48 vaca.

HanpaBeHu ca  OGUOMETPUYHU
uvepeBaHua Ha wu3Bagka oOT no 18
MbPBOKMACHW /103U OT BCEKW BapuaHT,
pasgenenn B 3 noBTopeHns. OTYeTeHu ca
6poAT neTopacan n 6posT Ha CTbNaNHUTE
KOpeHu Ha nosa.

Cratuctnyeckatra ob6paboTka Ha
eKCrepuMeHTas/THUTE AaHHU e U3BbpLUeHa
no MeTofa Ha AWCMNepCUOHHUA aHann3 3a
[06MB, a pasiMKnuTe Mexay BapuaHtuTe
ca yCTaHOBEHMW 4pe3 MHOIopaHrosus Tect
Ha [bHKaH, ¢ nMomMowTa Ha nporpamHus
npoaykt SPSS 19.0 (Ganeva, 2016).

PE3YJITATU N OBCBXXOAHE

[JaHHuTe 3a GUoMeTpu4HUTE MnokKa-
3aTenu ca NonydyeHu cnep usBaxjaHe Ha
nocagbyHua maTepuan OT BKOpeHuuLe-
TO 1 COPTUPAHETO My.

MperneabT Ha BCUYKM MokasaTenu
OT eTana Ha BKOpeHABaHe copT 30pHuua
nokasea, Ye uma pasnuka B nonsa Ha
04akBaHOTO MOMOXUTESTHO Bb3AENCTBME
Ha npenapara.

bpoatr Ha netopacnute e OT
3HayeHue 1 e B OCHOBaTa 3a onpepesisiHe
Ha NbPBOKNACHO NpUcaZieHn 1 BKOPEHEHN
nosu.

Aminobest (90 ml/l) for 48 hours.

The soil type was carbonate
chernozem on deep loess. The soil was
moderately stocked with nitrogen and
phosphorus and  well-stocked  with
potassium.

On the basis of some of the traits,
specific for the quality of class vine
planting material (number of developed
shoots, number of roots), the more
effective variant was searched.

To conduct the experiment a
comparative study was made in two
variants formed:

VO — grafted and stratified cuttings without
treatment

V1 — grafted and stratified cuttings treated
with Aminobest, by immersing the section
at the base of the grafted cuttings in water
solution of Aminobest (90 ml I) for 48
hours.

Biometric measurements  were
taken on a sample of 18 class vines of
each variant, divided into 3 replications.
The number of shoots and the number of
stepped up roots were recorded.

The statistical processing of the
experimental data was performed using
the method of analysis of variance for
extraction, and the differences between
the variants were established by Duncan’s
multi-rank test using the software product
SPSS 19.0 (Ganeva, 2016).

RESULTS AND DISCUSSION

The biometric data was obtained by
taking out of the vine planting material
from the nursery for grapevine rootings
and sorting it.

The inspection of all the parameters
from the rooting stage of cv Zornitsa
showed that there was a difference in
favor of the expected positive influence of
the product.

The number of shoots was
important and was the basis for
determination of class grafted and rooted
vines.
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OT nonyyeHnTe AaHHN € ycTaHoBe-
HO YBe/IMYEeHVWe Ha cpefHus 6poii Ha
netopacnuTe Ha 1 f103a npu TpeTupaHus
¢ AMWHOGECT BapuaHT, CpPaBHEHO CbC
CbWMS rMokasaTtesl nNpu HeTpeTupaHus
BapvaHT (Tabnumuya 1).

From the data obtained an increase
was observed in the average number of
shoots per a vine in the variant, treated
with Aminobest, compared with the same
trait in the untreated variant (Table 1).

Tabnuua 1. BAnsaHne Ha opraHnyHns Top ,,AMMHOGECT”, BbpXy 6pos netopacsin

Ha /1031 copT 30pHuLAa

Table 1. Influence of Aminobest organic fertilizer on the number of shoots of

vines of cv Zornitsa

BapuaHTn/ Variants

Bpoii netopacnu Ha 1 nosa
Number of shoots per a vine

LSD no metoga Ha Duncan

0,
% LSD after the method of Duncan

VO - KoHTpona/

Control 1,28

100,0 a

V1 — ¢ AMuHobect/
with Aminobest

1,39™°

108,6 a

Nerenpga: ™

— BapuaHT V1 HsaMa 3HauuTenHa pasnuvka ¢ HeTpeTupaHusi BapuaHT. CToiHOCTMTE B eAHa

KO/IOHa, NocnefiBaHn OT eHaKBM OYKBU HSIMAT AOKa3aHU JOCTOBEPHU Pas/nKu.
Legend: ™* — variant V1 have no significant difference with the untreated variant. The values in a column,
followed by the same letters, have no proven significant differences.

Mpu BapuaHTa € ,AMUHOGECT”
BpoAT Ha fleTopacnnTe, cpedHo Ha egHa
nosa e 1,39, kato npesuwwasaT 6pos Ha
netopacnnte B KOHTPOJSIHUSA BapuaHT C
8,6 % (1,28 6p.).

Pasnnknte,  OoTyeTeHW  Mexay
KOHTPO/SIHMA BapuaHT W TpeTupaHua C
~ZAMMHOGECT” He ca [OKazaHu
CTaTUCTUYECKMN.

BHacAHeTOo Ha AMUHOGECT cb3fga-
Ba YC/I0OBMA 3a YCBOSIBAHETO Ha BK/O-
YeHNTe B HEro amMUHOKUCENVHU N BNnse
BbPXy KOpeHoBara cucTtema Ha npuca-
AeHuTe pe3Huum (Tabnuua 2).

Mpu TpeTupaHusa BapuaHT, cpepn-
HUAT 6poli o3 ¢ noBeye OT 4 6p.
KOpeHV npesuwaBa [faHHUTE 3a TO3K
rnokasartesn npu KOHTPOIHWA, HETPETUPaH
BapvaHT (Tabnumuya 2).

[JelictBneto Ha ,AMUHOGECT” CTu-
Mynupa 1 obpasyBaHeTo Ha noseye oT 4
CTBbMaTHN KOPEHW Ha efHa o3a, npesu-
Lasally KOHTPONHMA BapuaHT c 44,3 %,
KOeTO e npejnoctaBka 3a NoBuULLIABaHe
Ha KayecTBOTO Ha npucageHuTe no3w.
YcTaHoBeHUTE pas3/iMuma ca CTaTucTu-
YecKkn [oKasaHu Mpu HUBO Ha 3HAYMMOCT
P<0.05.

In the variant with “Aminobest”, the
number of shoots, on average per a vine,
was 1,39, which exceeded the number of
shoots in the control variant by 8,6%
(1,28 pcs).

The differences between the
control variant and the variant, treated
with ,Aminobest” were not statistically
proven.

The fertilization with Aminobest
created conditions for the absorption of
the amino acids included in it and
influenced on the root system of the
grafted cuttings (Table 2).

In the variant treated, the average
number of vines with more than 4 roots
exceeded data for that parameter in the
control, untreated variant (Table 2).

»+Aminobest” also stimulated the
formation of more than 4 stepped up
roots per a vine, exceeding the control
variant by 44,3 %, which was a
prerequisite for increasing the quality of
grafted vines. The differences were
statistically proven at a level of
significance P<0.5.
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MNokazartenu,
TOp

Tabnuya 2.

onoctTumynunpaty »AMUHOGeCT”

oTpasdaBalin

B/IMSIHNETO
BBbPXY

Ha  OpraHu4YyHUs
KOpeHoOGpa3yBaHeTO  Mpwu

npom3BoACTBOTO Ha NoCagbyeH MaTepuasl Ha Jio3nm CopT 30pHI/ILI,a

Table 2. Parameters, showing the

influence of ,, Aminobest” organic

biostimulating fertilizer on the root formation in the production of vine planting

material of cv Zornitsa

CpepieH 6poii LSD no CpepieH 6poii LSD no
nosun ¢ meToaa Ha KOpeHw, Ha meToaa Ha
BapunaHTtn >4 6p. KOpeHM % Duncan 1 nosa % Duncan
Variants Average number 0 LSD after the |Average number ° |LSD after the
of vines with > 4 method of of roots per a method of
pcs roots Duncan vine Duncan
VO - KoHTpona / Control 3.00 100.0 a 4.38 100.0 a
V1-c Ammrobect” | 4.33¢ 144.3 b 5.55% 126.7 b
- with ,Aminobest

n.s.

NereHpa:

— BapmaHT V1 HAmMa 3HauuTenHa pasfvka C HeTpeTupaHuss BapuaHT. CTOMHOCTMTE B edHa

KOJIOHa, NnocneABaHy OT efiHakey OyKBY HAMAT AoKa3aHW JOCTOBEPHU Pas/viku.
* o+ npu LSD < 0,05; 0,01; 0.001. CroiiHOCTUTE B efHa KOJIOHa, NocrieABaHn OT pas3/InyHu
6ykeu (a,b,c n T.H.), ce pasnnyasart goctoBepHo npu P<0.05

n.s.

Legend:

— variant V1 have no significant difference with the untreated variant. The values in a column,

followed by the same letters, have no proven significant differences.
* xx kkk gt LSD < 0.05, 0.01; 0.001. The values in a column, followed by different letters (a, b, c,

etc.), differ significantly at P <0.05

CpepHusT 6poii CTbNasiHM KOPEHU
Ha efHa Nnosa, Mpu BapuaHTa C npuna-
raHe Ha AMMWHODGECT e MO-BUCOK OT KOH-
TPONHUA BapuaHT ¢ 26,7%. OT maTema-
Tnyeckata obpaboTka 3a cpefHuss 6poi
KOpeHV Ha f03a e ycTaHOBeHa [okasa-
HOCT Mpu HMBO Ha 3Ha4ymmocT P<0.05.

B npeguwHo npoyysBaHe Ha aBTo-
pute, 3a BAUAHMETO Ha ,AMUHOGECT”
BbpPXYy KayecTBaTa Ha nocagbyeH maTe-
pvan oT copT MUCKET pyceHCku, ca ycTa-
HOBEHW pas/ivku, OTHOBO B M0j3a Ha
OTYETEHMTE NOKaslaTesiv Npu TpeTupaHus
BapuaHT, KOMTO ca fJoKasaHWu cTtaTtucTu-
yecku, ypes Tecta Ha Duncan (Dyakova
et al., 2018). MpernegbT Ha BCMYKK MOKa-
3aresniv, oTpassBally BKOPEHSABAHETO Npu
COpT MWCKET pyCeHCKW, e nokasan pas-
JIVKW B N0/13a HA 04aKBAHOTO MOMOXUTES-
HO Bb3AelCTBME Ha npenapaTa, KoUTo ca
CTATUCTMYECKM [OKa3aHW 4ypes3 TecTa Ha
Duncan npu P<0,05 (no oTHOLWeHue Ha
6poii Ha feTopaciMTe U Ha noseve oT 4
CTbMa/THN KOPEHN Ha efHa /103a). Bucoka
cteneH Ha pgokasaHoct (P<0,01) e
yCTaHOBEHA NPV pPas/IMK1Te, OTYETEHN 3a
rnokasaTenss cpegeH Opoi  CTbMasHK

KOpEeHW Ha efiHa Nn03a, NpW BapuaHTa c

The average number of stepped up
roots per a vine in the variant with applied
Aminobest increased, exceeding the
control variant by 26,7%. From the
mathematical processing for the average
number of roots per a vine, a significance
was found at P<0,5.

The authors, in a previous study of
the effects of ,Aminobest” on the qualities
of vine planting material of Misket
Rusenski variety, have found differences,
again in favor of the reported parameters
in the treated variant, that were
statistically proven, via Duncan test
(Dyakova et al., 2018).

The review of all the parameters
concerning the rooting in cv Misket
Rusenski showed differences in favor of
the expected positive effects of the
product, which were statistically proven
via Duncan test at P<0.05 (in terms of
number of shoots and more than 4
stepped up roots per a vine). A high
degree of evidence (P<0.01) was found in
the differences between the average
number of stepped up roots per a vine in
the variant with Aminobest, exceeding the
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npunaraHe Ha AMUHOGECT, kaTo npeBwu-
LaBa KOHTPOIHUA BapuaHT ¢ 42%.

CpaBHsABalikm CTeneHTa Ha Bb3-
AencTeme Ha ,AMMHOGECT” BbpXy Nnokasa-
TenuTe, XapakTepusupawiy KavyecTBOTO
Ha npousBefeHns /10308 NocagbyeH ma-
Tepuan npu gsata copta (MuUcKeT pyceHcKM
1N 30pHMLA) yCTaHOBMXME, 4e To3n 61O
TOp oOka3Ba MNO-CWIHO Bb34eNcTBMe
BbpXy 6€e3cemMeHHMsA copT 30pHuLa.

To3n hakT HM gaBa OCHOBaHWE 3a
n3Boga, Ye bmosnornsaTa Ha copta okassa
B/IUSIHWE BbPXY CTeneHTa Ha Bb3LeWn-
CTBME Ha oboraTeH C aMWHOKMCESUHW,
6uoTop ,AMMHOGECT”.

N3BOAN

O606uWaBaHeTO Ha AdaHHUTe OT
NPOBEAEHNS €KCMEPUMEHT HU AaBa OCHO-
BaHMe pa 6baar HanpaBeHW cnegHute
n3BOaM:

> Pa3ButneTo Ha kopeHoBa-
Ta W Haj3eMHa 4acT Ha npucagkute oT
copT 30pHuULUA nokassa, Ye npu BapuaHTa
Ha TpeTupaHe ¢ AMMHOGecT ce nosny4a-
BaT NO-MOLLHO Pa3BUTU MbPBOK/IACHM /103U,

> CpepHo 3a uenua nepuog
Ha Wu3cneaBaHETO MNpu  rOpenocovYeHus
BapuaHT e oTYeTeH No-ronsam 6poii 103m ¢
noeeye oT 4 Op. KOpeHu, a camuTe
pacteHuss ce oOTAMuYaBaTr C MO-roasaM
cpepeH 6poli cTbnasiHM KOpeHW M C Mo-
ronisiM 6poi Ha netTopac/m

> Buonoruata Ha copTta
OKasBa BNSIHME BbPXY CTENeHTa Ha
Bb34eincTBmMe Ha oborateHus c
aMUHOKUCEeIMHKU, 6uoTop ,AMMHOGECT”.

control variant by 42%.

Comparing the degree of impact of
"Aminobest" on the traits, characterizing
the quality of the vine planting material in
both varieties (Misket Rusenski and
Zornitsa), we have found that that organic
fertilizer influenced stronger on Zornitsa
seedless variety.

That fact allowed us to make the
conclusion that the biology of the variety
influenced on the degree of impact of

“Aminobest”, the organic fertilizer,
enriched with amino acids.

CONCLUSIONS

Summarizing the data of the
experiment, we made the following
conclusions:

> The development of the

root and aboveground parts of the grafts
of cv Zornitsa showed that more
vigorously developed class vines were

obtained in the variant, treated with
Aminobest.
> On average, over the

entire period of study in the above
mentioned variant a greater number of
vines with more than 4 pcs roots were
reported, and the plants themselves had a
greater average number of stepped up
roots and a greater number of shoots.

> The biology of the variety
influences the degree of impact of
"Aminobest”, the organic fertilizer

enriched with amino acids.
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PE3IOME

Llenta Ha HacToOALLOTO uscnensaHe
e fga 6bae npoyyeH edekTbT Ha HsKou
pacTeXHu perynaropu BbpXy KayecTBOTO
Ha Trpo3geTo oT o30BuUs 6e3ceMeHeH
copT PyceHcko 6e3 ceme.

EkcnepyMeHTBbT € MpoBedeH npes
nepunoga 2014-2016 r. B ONUTHOTO
No30B0 HacaxpaeHue Ha N3C "O6pasLos
unchnnk” npu copT PyceHcko 6e3 cewme.
No3ute ca oTrexgaHu nNpu rbcrtoTa Ha
3acaxgaHe 1,20 m/2,50 m n dpopmupoBka
cpegHocTbOneH TMoino. ONUTBLT BKIOYBA
BapuaHTM C TpeTupaHe C pacTexHu
perynaropwv n KOHTpona:

VO - koHTpona

V1 - rnbepennHoBa kncenuHa (GAs),

V2 - KombuHupaH npenapart (MHAOM—-3
oueTHa KncenvHa, rmbepesimHoBa Kucenu-
Ha N KNHETUH).

CTaTUCTUYECKMAT aHann3 NnokasBea,
ye cpefHarta maca Ha rposfga, Mmacarta Ha
100 3bpHa, NPOUEHTHLT Ha Me3okapna oT
mMacaTa Ha 3bPHOTO, 3axapoHaTpyrnBaHe-
TO W TpaHCNopTabuaHOCTTa Ha rpo3feTo
ca 3HaYUTesTHO NOBMUSAHN OT U3NUTBAHUTE

Accepted: 27.08.2019

Published: 07.10.2019

SUMMARY

The objective of the study was the
effects of some growth regulators on the
quality of cv Rusensko bez seme to be
defined.

The experiment was carried out
during the period 2014-2016 in the
Experimental vineyard of IASS "Obraztsov
chiflik" with Rusensko bez seme vine
variety. The vines were grown at a
planting density of 1.20 m/2.50 m and in
half standard Guyot formation. The study
included variants with treatment with
growth regulators and a control:

VO - the control

V1 - Gibberellic acid (GAj3),

V2 - a combined product (indole - 3 acetic
acid, gibberellic acid and kinetin).

The statistical analysis showed that
average mass of the cluster, mass of 100
berries, percentage of mesocarp of the
mass of the berry, sugar content and
transportability of grapes were influenced
significantly by the tested phytohormone
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(PUTOXOPMOHHK NpenapaTtu.

B pesyntat Ha TpeTtupaHeTo C
rméepunnHoBa KucenmHa M KOMOUHMpaH
npenapaT HamasnssBa MPOLEHTHLT Ha KOXU-
LM OT MacaTa Ha 3bPHOTO, NPOLEHTLT Ha
PYOUMEHTM OT Macara Ha 3bpHOTO, 6poAT
pyanmenTty B 100 3bpHa 1 macaTta Ha 100
pyavMeHTa.

Kntoyosu aymu:
(PUTOXOPMOHMU, Ka4eCTBO Ha rposae

no3a,

YBO[,

MpuNoXeHMeTo Ha pacTexHu pery-
natopv B /103apCTBOTO € Bb3MOXHOCT 3a
noeuwaBaHe Ha AobvBa M Ka4ecTBOTO Ha
rpo3geTto npu nosata. Pepguua uscneg-
BaHUS [JoKasBaT, 4Ye TpeTupaHeTo C
rmbepenuHoBa KucenvHa No BpeEMEe Ha
ub(rexa (Basra, 2004; Han and Lee,
2004; Davies and Bottcher, 2009;
Dimovska et al., 2014; Shamim-ul-Subtain
et al.,, 2015) BogM OO yBenuuaBaHe Ha
pasmepa Ha 3bpHata B rposga. Apyru
nuscneaBaHns ycTaHoBSIBAT pegyuupaHe
Ha cemeHaTa B 3bpHaTa npu ynotpebata
Ha rmbepenvHoBa kucenvHa (Avenant,
2000; Reynolds and de Savigny, 2004).
Cnopef npoy4BaHMs B Hawara cTpaHa,
ynoTpebaTta Ha rmbepenMHoBa KucesvHa
N TMbepesniMH-CbabPXaLLM NpenapaTn npu
6e3cemMeHHN COpTOBe /103U yBesmyaBsart
pasmepa Ha rposga, TernoTo Ha 3bpHaTta
B rpo3fa U TpaHcnopTabuiHOCTTa Ha rpos-
peto (Masheva and lvanov, 1999; Masheva,
2005). MNpwu copToBeTe Buktopusa n Utanus
GA; OKasBa 3HA4YUNTESHO B/IMSHWE BBPXY
pasmepa Ha 3bpHaTa B rpo3ga (Nistor et
al., 2018). MN3non3saHeTo Ha puUTOXOP-
MOHHM Mpenapat uma MoJIOKUTESTHO
B/IUSAHWE W BbPXy TrPO3JeTo OoT copT
Mem3a (Vladimirova, 2012).

Ek30reHHoTO NpUIoXeHue Ha
KOMOUHMpaH npenapat oT OUTOXOPMOHM
oKasBa CW/HO TMOJSIOKUTENHO BAUSHUE
BbpXy AobuBa, Ka4ecTBOTO M TpaHcnop-
TabunHOCTTa Ha rpo3geTo npu 6e3cemeH-
HU peceptHn coptoBe (Petkova and
Masheva, 2001; Masheva, 2007).

LlenTa Ha HacTOALOTO u3cnenBaHe
€ [Ja ce yCTaHOBM B/IMSHMETO Ha camo-

products.

As a result of the treatment with
gibberellic acid and the combined product,
percentage of skins from the mass of the
berry, percentage of rudiments from the
mass of the berry, number of rudiments in
100 berries and mass of 100 rudiments
were reduced.

Key words: vine, phytohormones,
grapes quality

INTRODUCTION

The application of growth regulators
in viticulture is an opportunity to increase
the yield and quality of grapes in the vine.
A number of studies have demonstrated
that treatment with gibberellic acid during
flowering (Basra, 2004; Han and Lee,
2004; Davies and Bottcher, 2009;
Dimovska et al., 2014; Shamim-ul-Subtain
et al., 2015) increased the size of the
berries in the cluster. Other studies have
found seed reduction in berries with the
use of gibberellic acid (Avenant, 2000;
Reynolds and de Savigny, 2004).

According to studies in our country, the
use of gibberellic acid and gibberellin-
containing products increased the size of
the cluster in seedless grape varieties, the
weight of the berries in the cluster and the
transportability of grapes (Masheva and
Ivanov, 1999; Masheva, 2005).

In Victoria and Italy GA3 varieties, they
had a significant influence on the size of
the berries in the cluster (Nistor et al.,
2018). The use of phytohormonal products
also had a positive influence on the grapes
of Gumza variety (Vladimirova, 2012).

The exogenous application of a
combined product of phytohormones had
a strong positive influence on the yield,
quality and transportability of grapes in
seedless dessert varieties (Petkova and
Masheva, 2001; Masheva, 2007).

The purpose of the study was to
determine the influence of individual and
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CTOSITE/THOTO U KOMOGWHMPAHO EK30reHHO
NpuIoXeHne Ha (UTOXOPMOHM BBPXY
Ka4yecTBOTO Ha [po34eTo OT J1030BUS
6e3cemMeHeH copT PyceHcko 6e3 ceme.

MATEPWNAN N METO4WA

OnucaHve Ha copT PyceHcko 6e3
ceme — [JlecepTeH /1030B COPT. Y3pssa
KbMm 20 centemBpu, 0kono 20 gHW npean
copT CynTtaHuHa. Fpo3abT e cpefHo rosm
(300 @), monyc6but. 3BPHOTO € CcpefHo
eapo (3,2 g). Koxuuata e pebena,
XBbNTO3€/1eHa, NpU npespsiBaHe - c1abo
po3oBa. KoHcucTeHUuATa e MececTa, a
BKYCbT - HeyTpasieH. PyaMMeHTuTe Ha
cemeHara He ce ycelaT npu KoHcymauus
Ha rposgeTto. [Jo6uBbT rposge e 1,4 t Ha
Aekap. Mima nosuLleHa cTyoycToluMBoCT
1 nobpa yCcTOMYMBOCT Ha CMBO FHNEHE.

Copt PyceHcko 6e3 ceme e noaxo-
[OsL 32 NPOU3BO/ACTBO Ha rpo3fae 3a KOH-
cymMaums B NPSICHO CbCTOSHWE U 3a Mpu-
rotBsHe Ha cTtaduan. Bucokute BKycOBWU
KayecTBa Ha rpo3feTo u Ha ctacuante ce
06ycnaBAT OT XapMOHMYHOTO CbOTHOLLE-
HUe Ha 3axapuTe U KUCenuHuTe.

ExkcnepMmeHTLT € npoBefeH B
nepuoga 2014-2016 r. B8 ONUTHO N1030BO
HacaxgeHune Ha N3C ,06pa3yos Yngmk”
BbpXy nnowy ot 0,5 da npu gecepteH copT
PyceHcko 6e3 ceme, C /1031 npucageHu
Bbpxy noanoxka S04. TpetnpaHute no3u
ca nnogofasaw M C dopmMupoBka
cpepHocTbOieH oo, npu rbcToTa Ha
3acaxpgaHe 1,20 m/2,70 m. HaTtoBapBaHe
Ha no3ute c no 16 njogHM ounm e
peanusnpaHo ¢ 4 yena Ha 2 NJ0LHU 04U U
efiHa nnogHa npbyka c 8 oun.

OnuTBLT BK/IKOYBA BapuaHTM Ha
TpeTuMpaHe C pacTexHu perynatopy u
KOHTpoOna:

VO — KOHTpO1a

V1 - rnbepennHoBa kncenuHa (GAs),

V2 - koMmbuHMpaH npenapart (nHgon — 3
oLeTHa KncenuHa, rubepennHoBa Kucesnm-
Ha N KNHETUH).

TpeTupaHeTo Ha No3nTe e U3BbLP-
LWeHOo [ABYKpaTHO - crief, ubdTex, npu
ronemMmHa Ha 3bLPHOTO 2 MM B AuamMeTbp
W 7 OHW cnef, NbPBOTO NpPbCKaHe.

combined exogenous application of
phytohormones on the quality of grapes of
Rusensko bez seme vine seedless
variety.

MATERIAL AND METHODS

Description of Rusensko bez seme
variety — Dessert vine variety. It ripens
towards September 20, about 20 days
before cv Sultanine. The cluster is semi-
large (300 g), semi-compacted. The berry
is semi coarse (3.2 g). The skin is thick,
yellowish-green, when becomes over ripe
- slightly pink. The consistence is pulpy
and the taste is neutral. The rudiments of
the seeds are not felt in consume. The
yield of grapes is 1.4 t /da. The variety
has increased cold resistance and good
resistance to gray rot.

Rusensko bez seme variety is
suitable for the production of fresh grapes
and raisins. The high taste qualities of
grapes and raisins are determined by the
harmonious ratio between sugars and
acids.

The experiment was carried out
during the period 2014-2016 at the
Experimental Vine Planting of IASS
“Obraztsov chiflik” on an area of 0.5 da of
Rusensko bez seme dessert variety, with
vines grafted on S04 rootstocks. The
treated vines were fruitful and grown in
half standard Guyot formation, with a
planting density of 1.20 m / 2.70 m. The
load of the vines with 16 fruiting eyes was
realized with 4 spurs of 2 buds each and
one fruiting cane of 8 buds.

The experiment included the
variants: treatment with growth regulators
and control:

VO - control

V1 - gibberellic acid (GA3),

V2 - combined product (indole - 3 acetic
acid, gibberellic acid and kinetin).

The vines were treated twice - after
flowering, when the size of the berry was
2 mm in diameter, and 7 days after the
first spraying.
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MouBeHMAT TN e KapboHaTeH
YyepHo3eM BbpPXY AbNOOK J/1bOC.

OTueTeHN ca HSAKOW nokasatenu,
oTpassBally fJobuBa U KayecTBOTO Ha
rpo3geTo oT copT PyceHcko 6e3 ceme:
cpefeH gobve oT egHa no3a, kg
Maca Ha eguH rposf, g
Maca Ha 100 3bpHa, g

MPOLEHT Ha KOXUUM OT Macata Ha
3bPHOTO
MPOLEHT Ha Me3okaprna OT Macata Ha
3bPHOTO
NPOLUEHT Ha PyAUMEHTM OT Macarta Ha
3bPHOTO

6poit Ha pygumeHTuTe B 100 3bpHa
Maca Ha 100 pygumeHTa, g
CbAbpXaHue Ha 3axapu, %
CbAbpXaHWe Ha TUTpyeMn KncenuHu, g/l
N3P BXAVBOCT HA 3bPHOTO Ha OTKbCBaHe, g
N3LPBXINBOCT HA 3bPHOTO HA HATUCK.
XapakTepuctmkata € Wu3BbpLleHa
no yTBbpAeHaTa MeToauMka 3a arpo-
6UOMOTMYHO U TEXHOJIOTMYHO Mpoy4YBaHe
Ha copToBeTe B bbarapcka awmneso-
rpacms, T. 1 (Katerov et al., 1990).
Cratuctnyeckatra ob6bpaboTka Ha
E€KCMEPUMEHTA/THUTE AAHHU € N3BBbPLUEHA
no MeToAa Ha AMCNEePCUOHHUSA aHa/IM3 3a
[06MB, a pas/MKnuTe Mexay BapuaHTuTe
ca yCTaHOBEHMW 4Ype3 MHOTOpPaHroBusi TecTt
Ha [JbHKaH, C NomMowTa Ha nporpamHus
npoaykt SPSS 19.0 (Ganeva, 2016).

PE3YJITATN N OBCbXAAHE

B koHCcymaTuBHa 3pAnoCT e Hanpa-
BEH MexaHW4yeH N XVMUYeH aHau3 Ha
rpo3gero.

O606LLeHUTe gaHHN 3a nepuoja Ha
npoyysaHe OT M3BbLPLUEHUTE aHa/IM3n ca
nocoyeHn B Tabnmum 1 n 2.

MonyyeHuTe AaHHW 3a cpefieH Ao6vB
OT efHa no3a oyepTaBaT TEHAEHUMA Ha
yBenuyaBaHe Ha rnokasarens npu Tpetu-
paHute 103U, KaTo HaW-BMCOK € npwu
BapuaHTa c rubepenvHoBa kucenunHa 5,97
kg, cnegBaH OT BapuaHTa C KOMOGWHUpa-
HWs npenapar 4,84 kg n Hail-HUCBHK J06MB
npu KOHTponHuA BapuaHT 4,50 kg
(Tabnuua 1).

The soil type was carbonate
chernozem on deep loess.

Some parameters were reported,
showing yield and quality of grapes of cv
Rusensko bez seme:
mass per a cluster, g
mass of 100 berries, g
percentage of skin of the mass of the
berry
percentage of mesocarp of the mass of
the berry
percentage of rudiments of the mass of
the berry
number of rudiments in 100 berries
mass of 100 rudiments, g
content of sugars, %
content of titratable acids, g/
berry resistance to tear off from the fruit
stalk, g
berry resistance to pressure.

The characteristics were performed
according to the approved methodology
for agrobiological and technological study
of the varieties in Bulgarian Ampelography,
vol. 1 (Katerov et al., 1990).

The statistical processing of the
experimental data was performed using
the method of analysis of variance for
extraction, and the differences between
the variants were established by Duncan’s
multi-rank test using the software product
SPSS 19.0 (Ganeva, 2016).

RESULTS AND DISCUSSION
Mechanical and chemical analysis
of the grapes was performed in the
consumptive ripeness.
Summary data for the period of
study period was given in Tables 1 and 2.

The data obtained for average yield
per a vine showed a tendency of increase
of the trait in the treated vines, as the
highest was in the variant with gibberellic
acid 5,97 kg, followed by the variant with
the combined product 4,84 kg and the
lowest yield — in the control variant 4,50
kg (Table 1).
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Tabnuua 1. NMokasatenn Npu No3u copt PyceHCKo 6e3 ceme, TpeTUpaHU C pacTeXHW perynatopu,
HeTpeTupaH BapuaHT 3a nepuoga 2014-2016 r.
Table 1. Traits of vines of cv Rusensko bez seme, treated with growth regulators, compared

variant during 2014-2016

CpaBHEHW C KOHTPOJIEH,

with control, untreated

MNokazatenn /Traits
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KOC*(')Tnﬁfgla 450 | 100 | 360.11 | 100 | 316.30 | 100 | 95.05 | 100 |4.33 | 100 | 0.61 | 100 | 165.67 | 100 | 1.10 | 100
GAs |5.97 |132.67| 412.78" |114.63 | 361.67 |114.34|96.16 |101.17| 3.74 | 86.37 |0.13" | 21.31 | 78.56 | 47.47 | 0.72" | 65.45
KN | 4.84 | 107.56 | 383.67 | 106.54 | 348.95 |110.02 | 96.03 | 101.03 | 3.68 | 84.99 | 0.40 | 65.57 |114.67 | 69.22 | 0.98 | 88.09

*, *x *x% npu LSD < 0,05; 0,01;0.001. Becuukun BapuaHTu 6€3 3Be3/a HAMAT CbLIECTBEHa pa3/iuka C HeTpeTupaHna BapuaHT
* wx kgt LSD <0.05, 0.01; 0.001. All non-star variants have no significant difference with the untreated variant
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TpeTupaHeTo ¢ U3nNuUTBaHWUTE Mnpe-
napatv e okasaso NOJSIOKUTENHO BAUA-
HMe BBPXY MacaTa Ha rpo3ga. Hai-
ronaMa maca Ha rposja e oOTyeTeHa
CpefHO 3a BapuaHTa C rubepesivHoBa
kncenuHa (412,78 (g), cnepBaHa oOT
cpegHUTe CTOMHOCTM 3a TO3W nokasartern,
OTYETEHM NPV BapuaHTa ¢ KOMOMHUPaHUs
npenapat (383,67 @) W Hali-HUCKK
CTOMHOCTW Ca OTYETEeHW NpW KOHTponara
(360,11 g) (Tabnuua 1). Pasnukata B
oTyeTeHuTe cTonHoCcTM mexay V1 n VO e
CTaTUCTUYECKN OKa3aHa.

13n0n13BaHETO Ha pacTexHu pery-
natopuv Bogu [0 yBe/iMyaBaHe Ha Macata
Ha 100 3bpHa. MNpu gBaTta TpeTUpaHu
BapuaHTa ce Habnwgasa yBennyeHve Ha
Macata Ha 3bpHarta. [pu BapuaHTa C
NpUIoXKeHNe Ha KOMOGUHWpaH npenapar
(V2) 19 e 348,95 g 1 npeBuwaBa OTve-
TeHata Npu KOHTPOSHMA BapuaHTt. Hali-
ronama maca Ha 100 3bpHa e oT4yeTeHa
npy W3NonA3BaHeTo Ha rnbepenuHosa
kncenuHa (V1) — 360,67 g. Pasnukara
MeXay OT4YeTeHUTe CToHOCTU npu V1 u
KOHponara e cTaTUCTMYeKM JokasaHa
(Tabnuua 1).

MonyyeHuTe pesyntatu 3a Mnpo-
LeHTa Ha KoXuuuTe OT mMacaTa Ha 3bp-
HOTO coyart, NOHWXEHNe Ha CTOWHOCTUTE
Ha TO3M MnokasaTen npuv BapuaHTuTe C
GA;z (V1) n KM (V2) cnpsAMO KOHTPOHUS
BapuaHT.

OT1 Tabnuua 1 ce Bwxaa, ye nopg,
BNNSAHME Ha (PUTOXOPMOHUTE NPOLEHTHT
Ha Me3okapna OT Macara Ha 3bpHOTO
OTYETEH MNpu TPeTUpaHUTe BapuaHTu ce
yBenmyaBa CnpsiMO KOHTPO/SHMA. Hali-
BMCOK MPOLLEHT Ha Me30Kkapn e OoTyeTeH
npu BapvaHTa c rmbepenvHoBa kucenuHa
(96,16%), cnegBaH OT BapuwaHTa c KI1
(96,03%) 1 KoHTpONHMS - 95,05% (Tabnuua
1). Cratuctuyeckata o06paboTka Ha
[aHHUTE COUM N0Ka3aHOCT Ha pasfnkuTe.

MpoueHTbT Ha pyauMeHTN OoT
Macarta Ha 3bpHOTO HamasnsBsa npu Tpe-
TMpaHuTe BapuaHTu. Hai-ronsimo e noHu-
XeHuneTto npu V1 - 78,69% cnpsMoO KOH-
Tponata M pasfvkata e CTaTUCTUYECKU
JokasaHa. Npu V2 pasnvkara ¢ KOHTPOsI-

The treatment with  studied
products had a positive influence on the
mass of grapes. The highest grape mass
was reported on average for the
gibberellic acid variant (412,78 g),
followed by the average values for that
trait, reported in the variant with the
combined product (383,67 g) and the
lowest values were reported in the control
(360,11 g) (Table 1). The difference in
reported values between V1 and VO was
statistically proven.

The use of growth regulators
resulted in an increase of the mass of
100 berries. In both variants with
treatment, an increase in the mass of
berries was observed. In the variant of
the combined product (V2), it was 348,95
g and exceeded the reported one in the
control variant. The highest mass per 100
berries was reported in the variant with
gibberellic acid (V1) — 360,67 g. The
difference between the values reported at
V1 and the control was statistically
proven (Table 1).

The results obtained for the
percentage of skins of berry mass
indicated a decrease in the values of that
trait in the variants with GA3 (V1) and CP
(V2) compared to the control variant.

It is obvious from Table 1 that,
under the influence of phytohormones,
the percentage of mesocarp of the mass
of the berry, reported in the treated
variants, increased, compared to the
control. The highest percentage of
mesocarp was reported in the gibberellic
acid variant (96,16%), followed by the
variant with CP (96,03%) and the control
variant — 95,05% (Table 1). Statistical
data processing showed evidence of
differences.

The percentage of rudiments of
berry mass decreased in the treated
variants. The highest decrease was at V1 -
78,69% compared to the control and the
difference was statistically proven. In V2,
the difference with the control variant was
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HUS BapuaHT e 34,43 % (Tabnvua 1).

BnnaHneto Ha usnuTBaHuTE Mnpe-
napatn Bbpxy Oposi Ha pyaMMEeHTUTE B
100 3bpHa, B CpaBHEHWE C KOHTPOJIHUA
BapuaHT, e floKkasaHo 1 npu asara TpeTu-
paHn BapuaHTa. pn TO3M C npuiaraHe
Ha rubepenvHoBa kucesnuvHa (V1), 6posr
Ha pygumeHtute B 100 3bpHa e 78,65
6p., a npu BapuaHTa c KIl (V2) ca otue-
TeHn 114,67 pyammeHTa B 100 3bpHa. C
Hali-ronsm 6poii pyguMeHTW € KOHTPOn-
HUSA BapuaHT — 165,67 (Tabnuua 1).

CobwuaAT edhbekT ce Habnwgasa U
npu nokasarend maca Ha 100 pyawu-
mMeHTa. CTOWHOCTTA Ha TO3W MnokKasarten
npyn V2 e 0,98 g, npn V1 — 0,72 g 1 Hait-
BMCOKA € MNPW KOHTPOJSIHUA BapuaHt —
1,10 g. Pasnunkata mexpay CTOHOCTMTE,
otyeTeHu npu V1 n VO e cTtatuctnyecku
JokasaHa (Tabnuua 1).

OTyeTeHWTe JaHHU 3a TEXHOI0INY-
HWUTEe NnokasaTtesin Ha rpo34eTo ca nokasa-
HU B Tabnuua 2.

34.43% (Table 1).

The effects of tested products on
the number of rudiments in 100 berries,
compared to the control variant, were
proved in both treated variants. In the
variant with gibberellic acid (V1), the
number of rudiments in 100 berries was
78,65 pcs, and in the variant with CP (V2)
114,67 rudiments in 100 berries were
reported. The control variant was with the
highest number of rudiments — 165,67
(Table 1).

The same effect was observed in
the trait “mass of 100 rudiments”. The
value of that trait in V2 was 0.98 g, in V1 —
0,72 g, and the highest was in the control
variant — 1,10 g. The difference between
the values reported at V1 and VO was
statistically proven (Table 1).

The reported data for the
technological parameters of grapes were
shown in Table 2.

Tabnuua 2. XMMNYeH CbCTaB U TPAHCMOPTAOUTHOCT Ha rPo34eTO Npu 103U CopT
PyceHcko 6e3 ceme, TpeTupaHW C pacTeXHU perynaropu, CpaBHEHU C
KOHTPOJIEH, HETPeTMpaH BapuaHT 3a nepuoga 2014-2016 .

Table 2. Chemical composition and transportability of grapes of vines of cv
Rusensko bez seme, treated with growth regulators, compared with control,
untreated variant during 2014-2016

*2 Mokasatenu / Traits

& N3P BHXNBOCT)

3 N3PBXINBOCT HA

> TMTpyemm Ha 3bPHOTO Ha FBPHOTO Ha

< saxapn. % KnNCenunHu, OTKbCBaHe, g HATICK

= P "o % gll % | resistance of | % : 9 %

= sugars, % " . resistance of berry

e titric acids, berry to tear 10 Dressure

= g/l off the fruit P 9

0 stalk, g
KoHTponaControl|  22.45 100 7.02 100 517.78 100 1482.22 100
GA; 24.94 111.09 8.06 114.81 510.00 98.50 1708.89 115.29
Kn 23.88 106.37 7.46 106.27 486.67 93.99 1963.33 132.46

* wxowknpy LSD < 0,05; 0,01;0.001. Bcuukn BapuaHTy 6e3 3Be3fa HsMaT CbLUeCTBEHA pas/ivka C
HeTpeTnpaHusi BapuaHT

* xx wkk gt LSD <0.05, 0.01; 0.001. All non-star variants have no significant difference with the untreated
variant

[aHHuTe 3a cbAbpXaHWe Ha 3axa-
pv B KOHCYMaTVBHA 3PS/IOCT Ha rpo3geTo
ca nocoyeHn B Tabnmuya 2. OT Tax €
BWAHO, Ye M3NWTBaHWTE npenapaTn CTu-
MynupaT 3axapoHaTpynBaHeTo. W gBaTa
TPeTMPaHN BapuaHTa MNpPEeBb3X0X-AaT

Data about sugar content in the
consumptive ripeness of the grapes were
given in Table 2. They showed that the

products studied stimulated sugar
accumulation. Both treated variants
exceeded the control variant, with
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KOHTPOJIHUSA, KaTO pas/imkiTe ca craTtuc-
TUYeckn gokasaHu. C Hai-BUCOKO CbAbp-
XaHue Ha 3axapu e BapuaHTbT ¢ rnbe-
penuHoBa kucenuHa (V1) — 24,94 %, npn
BapuaHTta ¢ NpuaokeHne Ha KOMOUHMPaH
npanapaT (V2) e oTyeTeHa CTOMHOCT Ha
nokasatens 23,88 % 1 Cc Hail-HUCKO 3axa-
poHaTpynBaHe € KOHTPOSIHUST BapuaHT —
22,45%.

Mpu Npoy4YBaHETO € OTYETEHO Haii-
BMCOKO CbObpPXaHWE Ha TUTPYyeEMM
KACE/IMHU NpW BapuaHTa, TpeTuMpaH C
rméepennHoBa kucenvHa (V1) — 8,06 g/l.
BapmaHTbT ¢ npbckaHe ¢ KM (V2) e ¢
7,46 g/l, a ¢ Hal-HMUCKA KUCENMMHHOCT €
rpo3AeTo oT HeTpeTupanu nosum (7,02 g/l)
(Tabnuua 2).

OTyeTeHUTE MeXAy BapuaHTuTe

pasnMkM ca MUHMMAZHU U He ca
[lOKa3aHu CTaTUCTUUECKN.
JaHHuTe nokaseaT, 4Ye  Haii-

U3LPBXNBM Ha HATUCK ca 3bpHaTta Ha
TpetnpaHute ¢ KI nosm — 1963,33 g, ac
Hal-HUCKa n3gpbXxnueocTt (1482,22 g) —
3bpHaTa Ha /103UuTe OT KOHTPOJSIHUSA
BapuvaHT (Tabnuvua 2). [po3geto Ha
BapuaHTa, TpeTuMpaH C rubepennHosa
kncenuHa (V1) e c u3gpbXIMBOCT
1708,89 g. Cratuctuyeckm pokasaHa e
pasfvkara Mexzay OTYeTEHUTE CTONHOCTM
MNPy KOHTPOSIHMSA BapuaHT M TO3M C
npunoxeHue Ha KI1.

M3gpbxavMBocTTa Ha 3bPHOTO Ha
OTKbCBaHE € Hail-BUCOKa Mpu KOHTPOSI-
Hus BapuaHT VO (517,78 @), a c Hai-
HUCKO CBLMPOTUB/IEHNE HA OTKbCBaHe OT
ApbXunuarta ca 3bpHaTa Ha nosute Tpe-
TUpaHu ¢ KOMGMHMpaH npenapart (486,67
g). Pasnvkute ca Masikm 1 He ca [okasa-
HKU cTaTucTnyeckmn (Tabnamuya 2).

N3BOAN
Mof BAMSIHME Ha TPETMPAHeTo C
M3NMTBaHUTE  npenapatm npu  CopT

PyceHcko 6e3 ceme ce Habngasa nosu-
lWaBaHe Ha cpefHata mMaca Ha rposfga,
Macata Ha 100 3bpHa M npoueHTa Ha
Me3okapna.

Ynotpeb6aTta Ha (UTOXOPMOHHK MNpe-
napaty HamansiBa nNpoueHTa pyavMEHTH,

differences statistically proven.

The highest sugar content was registered
in the variant with gibberellic acid (V1) -
24,94%, the variant with the combined
product (V2) had a value of 23,88% and
the lowest sugar accumulation was in the
control variant - 22,45%.

The study reported the highest
content of titratable acids in the variant
treated with gibberellic acid (V1) — 8,06
g/l. The variant with spraying by CP (V2)
was 7,46 g/l and with the lowest acidity
was the variant with untreated vines (7,02
g/l) (Table 2).

The differences reported between
the variants were minimal and were not
proven statistically.

Data showed that the berries of
vine, treated with CP were the most
resistant to pressure — 1963,33 g, and the
berries of vines of the control variant —
with the lowest resistance (1482,22 Q)
(Table 2). Grapes of the variant, treated
with  gibberellic acid (V1) showed
resistance to pressure of 1708,89 g. The
difference between reported values of the
control variant and the variant with CP
was statistically proved.

Berry resistance to tear off from the
stalk was the highest in the control
variant VO (517,78 g), and the lowest - in
the variant treated with combined product
(486,67 g). The differences were small
and not statistically proven (Table 2).

CONCLUSIONS

Under the influence of the
treatment with the products studied in
“Rusensko bez seme” vine variety, an
increase of the average mass of the
cluster was observed, also and mass of
100 berries and % mesocarp increased.

The use of phyto-hormone products
decreased % rudiments, number of
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6pos pyaumeHTn B 100 3bpHa 1 Macarta | rudiments in 100 berries and mass of 100
Ha 100 pygumeHTa. rudiments.

B pesyntar Ha TpeTupaHeTo C As a result of the treatment with GA
rméepunnHoBa kucenmHa M KombuHupaH | and CP  sugar accumulation and
npenapaT ce noBuaBa 3axapoHaTpynBea- | transportability increased.

HEeTo n TpaHCI'IopTa6VIJ'IHOCTTa Ha rpo3geTo.
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