Journal of Mountain Agriculture on the Balkans, 2017, 20 (3), 333-342
Research Institute of Mountain Stockbreeding and Agriculture, Troyan

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

PerpecrmoHHn KpuBW 3a onpeaessiHe Ha NMNCTHa
NOBBbPXHOCT Mpwu /1031 oT copT CToprosus

oppaxka Ben6eposa*, EMun LiseTaHos

VIHCTUTYT Mo /103apCTBO M BUHAPCTBO, Y. “Kana Tene”Nel, 5800 MNneseH, bbarapusa
*E-mail: dani_desus@abv.bg

Regression curves for determining Storgozia variety vine
leaf surface

Yordanka Belberova*, Emil Tsvetanov

Institute of Viticulture and Enology, 1 Kala Tepe Str., 5800 Pleven, Bulgaria

PE3IOME

N3cnegsaHeTto e npoBefeHO npwu
copt Ctopro3usa npe3 2016 r. ¢ uen ga ce
NMOCTPOAT TEOPETUYHWN KPVBU U fia Ce Hame-
PAT perpecuoHHW ypaBHEHWs, ¢ MnomoluTa
Ha KOWTO Ja ce onpefenn Bb3MOXHO Haii-
6bP30 U TOYHO rofieMmHaTa Ha efuH JICT,
NIMCTHaTa N/oW, Ha eauH netopact uanM Ha
e/iHa /103a 3a 1031 CopT.

Ha 6a3aTa Ha 3aBMCMMOCTTA, KOSITO
CcbllecTByBa Mexay nucrtHarta naow, (S) oT
efHa cTpaHa 1 Ab/KMHATA Ha LeHTpanHuA
HepB (L;), cymata Ha AOb/DKMHUTE Ha
ropuute gga (Z L,) unu gonuHunte gga (Z Lj)
CTpaHWYHN HepBa Ha /030BUA JIUCT, OT
Apyra cTpaHa, NocpefcTBOM perpecuoHeH
aHasIM3 ca nosly4yeHn TeopeTUYHN KPUBHW.

Bb3 OCHOBa Ha 3aBUCMMOCTTa Mexay
HAVBUAYyaHaTa Ob/HKMHA Ha fleTopacTuTe
M TAXHaTa JNWUCTHaA naow, e nocTpoeHa
TeopeTnyHa KpuBa 3a copt Ctopro3usa. Ta e
nosyyeHa  nNocpeacTBOM — perpecuoHeH
aHasIM3 1 ypaBHEHUWETO, C KOeTO ce onucea
perpecuoHHata kpuBa e: y =0,0232x* +
29,321x. Koe(muMeHTbT Ha AeTepMuHauns
(RZ) e 0,978, koeTo NnokasBa, Ye CTeneHTa
Ha Bb3AENCTBME Ha cnydaliHuTe dhakTopu
WM OTKNOHeHneTo oT perpecuaTa (1 — R%) e
no-Masiko ot 3 %.

B xopa Ha u3cnepBaHeTo e ycTa-
HOBEHO, Ye C Hali-BMCOKa TOYHOCT OT
TpuTE NNCTHUM NapameTpu ce OoT/InYaBa

SUMMARY

The study was carried out with
Storgozia variety in the year 2016 for
constructing theoretical curves and finding
regression equations by which to be
determined as quickly and accurately as
possible the size per leaf, the leaf surface
per shoot or per vine for this variety.

Theoretical curves were obtained
by regression analysis on the basis of the
existing correlation between the leaf
surface (S) on the one hand and the
principal vein length (L;), the sum of the
lengths of the two top (X L,) or the two
underside (X L) lateral veins of the vine
leaf, on the other hand.

Based on the correlation between
the individual length of the shoots and
their leaf surface a theoretical curve was
constructed for Storgozia variety. It was
obtained by means of regression analysis
and the equation, describing the
regression curve was: Yy =0.0232x° +
29.321x. The determination ratio (RZ) was
0.978, indicating that the degree of impact
of the random factors or the deviation from
the regression (1 — R?) was less than 3%.

In the course of the study it was
found that the highest accuracy from the
three leaf indicators had the sum of the
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cymara OT ABaTa ropHU CTPaHWYHW HepBa
(Z L,). OTKnoHeHUsITa OT perpecusita npu
TO3M napamMeTbp ca no-masiku ot 2 %,
KOeTOo MnokasBa, Ye MeTo4bT € C BUcOoka
TOYHOCT M MOXe fJa ce usnon3ea 3a
onpefensHe rofeMumHara Ha sucrara u
obuwlata /IMCTHA MNOBBPXHOCT Ha Lenu
no3un npu copt CToprosus.

MonyyeHaTa perpecroHHa kpuea ot
3aBMCMMOCTTa Mexay WHAMBMAyasHaTa
Ob/MKMHA Ha JfeTopactute Uu TAxHaTa
JINCTHa MN/ow, e C BUCOKa CTEeneH Ha
Kopenauwus 1 no3BosisiBa Aa ce onpegenu,
KakTo JIMCTHaTa NOBbPXHOCT Ha rnaBHUTE
W CTpaHU4HM netopacTtun (KoATyun), Taka u
obuwara fMCTHa N/oOW, Ha Lesn no3n ¢
[OCTaTbyHO BMCOKA TOYHOCT.

KntovoBn gymun: nosa, netopacr,
JNINCT, NINCTHa NOBBPXHOCT, copT CToprosns

YBO/,

OT wm3cnepoBaTesicka rnefHa Touka
nucTata, KaTo OCHOBEH acvMuavpaly, opraH
npu nosaTta NpeacTas/isBaT U3KIUUTETHO
ronsm nHTepec. 3yyaBaHeTo u npocnepns-
BaHETO Ha MpouecuTe Ha HapacTBaHe Ha
nucTHaTa Maca npu nosata npes Bere-
TaUMOHHUA Mepuos [aBa Bb3MOXHOCT 3a
npunaraHe Ha AaudepeHuMpaHa arporex-
HVKa B 3aBWCMMOCT OT KOHKPETHUTE YC/O-
BMS Ha OoTriexaaHe. JiuctHata noBbPXHOCT
€ nokasartesf, KOMTO yyacTBa B onpefensi-
HETO Ha (POTOCMHTETMYHWA MOTeHUMan Ha
pacTeHusitTa, WHAEKCHT Ha JiMcTHaTa Mno-
BBPXHOCT, KaKTO ¥ yncTa NPOAYKTUBHOCT Ha
choTocmHTe3aTa. OCBEH TOBa, onpeaensiHe-
TO Ha /IMCTHaTa M/IoW, Ha pacTeHusiTa Mnos-
BOMSBA MO-Mb/AIHOTO M3y4yaBaHe Ha poTo-
CUHTETMYHATA NPOAYKTUBHOCT HAa pacTeHusiTa.

Pegnua astopu (Winkler, 1962;
Slavcheva, 1983; Stoev, 1983) oT6ensssar,
ye fMCTHaTa M/oW, Ha /03MTe ce sBsiBa
OCHOBeH (hakTop, onpefensiy Koinm4ecTBo-
TO, CbCTaBa U KAYECTBOTO Ha [06VBaA, KOETO
€ W rnaBHa uUen npu OoTrAeXAaHeTo Ha
nosure.

Mo paHHKM Ha Stoev (1966) nuctHaTa
NMOBBPXHOCT Ha /IeTOpPacTUTe CUIHO 3aBUCU
OT TAXHaTa Ab/DKMHA 1 pacTex. KonkoTo no-
rossiMa e Ab/hkKMHaTa Ha neTopacTa, TO/KO-
Ba NO-rofisiMa € HeroBara SIMCTHA NOBbPXHOCT.

two top lateral veins (Z L,). The deviations
from the regression for this indicator were
less than 2%, showing that the method
was highly accurate and might be used for
determining the size of the leaves and the
total leaf surface of whole vines from
Storgozia variety.

The obtained regression curve from
the individual length of the shoots and
their leaf surface ratio had a high degree
of correlation, allowing to be used for
determining both the leaf surface of the
main and lateral shoots as well as the
total leaf surface of whole vines with high
rate of accuracy.

Key words: vine, shoot, leaf, leaf
surface, Storgozia variety

INTRODUCTION

Leaves as the main assimilating
organ of vine represented a great interest
from a research point of view. Studying
and monitoring the processes of vine
foliar growth during the vegetation period
allowed for the application of differentiated
agricultural operations depending on the
specific  cultivating conditions.  Leaf
surface was an indicator for determining
the plant photosynthetic capacity, the leaf
surface index and the pure productivity of
photosynthesis. Furthermore, the
determination of the plant leaf surface had
provided better opportunities for more
comprehensive study of the
photosynthetic plant productivity.

A number of authors (Winkler,
1962; Slavcheva, 1983; Stoev, 1983)
have pointed out that vine leaf surface
has been a key factor determining the
yield quantity, composition and quality,
that was the main objective for grapevine
growing.

According to Stoev (1966) the
shoot leaf surface was highly dependent
on their length and growth. The greater
the shoot length was the greater was its
leaf surface.
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M3cnegBaHusATa Ha Gunashev (1972)
CbLIO MOKa3eaT, 4Ye TMpu YyBe/MyaBaHe
obLwata Ab/MKMHA Ha fleTopacTute HapacT-
Ba cpegHust 6poil Ha nuctata M obuiata
INCTHA NOBBPXHOCT. CbLUO Taka, ycTaHOBA-
Ba MHOTO TAICHa NOJIOXWUTENTHA NPaBO/IMHEN-
Ha Kopenauus mMexay Ab/mkuHata Ha neTo-
pacTa v o6LiaTa MCTHa M/oLy. AHalormyHa
3aBMCUMOCT ycTaHoBsiBa U Todorov (1978),
cnopef KOMTo Mexzay nMcTHaTa NoBbPXHOCT
Ha BCeku neTtopacT W Heropata WHAMBU-
JyanHa Ob/HKMHA CbLUECTBYBA TACHA Kope-
nauys. [laHHWTe Ha aBTopa nokassar olle,
ye NMcTHaTa NOBBLPXHOCT, MPEU3UNCIEHa Ha
eQvHULa [Ob/DKMHA Ha sieTtopacta  npu
pasnuyHUTEe COpPTOBE HE € efHakKBa, KoeTo
ce 0065iCHfIBa C pas/MyHata Ab/MKUHA Ha
MeXAyBb3/IMsATa Npy COPTOBETE U pas3/ny-
HWs 6poii NucTa.

Llenta Ha HacToOSILLIOTO nU3cneaBaHe e
Ja ce Hamepu No-6BP3 (C Bb3MOXHO Haii-
Ma/IKO M3MepBaHUsl) U CPaBHUTEIHO TOYEH
MeTo4 3a onpefensHe Ha MUcTHaTa
NMOBBPXHOCT Ha OTAENHW JIUCTa, JIeTopacTu
unu uenu no3u npu copt CToprosusi.

MATEPWNAN N METO4WA

N3cnepsaHeTo e npoBefeHo npes
2016 r. B EkcnepumeHTanHata 6a3a Ha
WHCTUTYT NO N103apCTBO U BUHAPCTBO -
MneseH. Jlo3dute ot copTt CTopro3usa ca
oTrnexgaHn npu cpegHocTbbeHa dhopmu-
poBka C BMCOYMHA Ha cTb610TO 1 m, cxe-
mara Ha 3acaxpgaHe e 2,50 x 1,30 m, nog-
noxkata e bepnaHguepu x Punapua COA4.

Copt CToprosusa e cenekumoHnpaH
B WIB - lNneBeH B pe3yntar Ha Mexnay-
BngoBa xmbpuamsauymsa (bykeT x Bunap
6naH) n ot6op oT N. MBaHoB, B. Bbnyes
n I'. MNMeTkoB. YTBbLPAEH OT [bpXaBHaTa
coptoBa komucus npe3 1976 r. YepseH
BWHEH COpPT, CpPefHO A0 KbCHO 3peeLl.
MpakTMyeckn  ycTOMYMB  Ha  MaHa
(Plasmopara viticola), ¢ noBuLLeHa ycToii-
YMBOCT Ha CMBO THMeHe (Botrytis cinerea)
n onguym (Uncinula necator). Mo ycToii-
YMBOCT Ha HUCKUTE 3MMHU Temnepartypwu
He OTCTbNBa Ha CTyAoycTOuYMBUTE
npomuLineHn coptose KabepHe COBMHbLOH,
Mwucketr OtoHen, Pkauutenn u ap.
(Zankov et al, 1985).

The investigations of Gunashev
(1972) have also shown that with
increasing the total length of the shoots
the average number of leaves and the
total leaf surface became greater. He
found too a very close positive rectilinear
correlation between the shoot length and
the total leaf surface. Similar correlation
was also established by Todorov (1978),
who considered that there was a close
correlation between the leaf surface of
each shoot and its individual length. His
findings have also demonstrated that the
leaf surface, calculated per unit of shoot
length for the different varieties was not the
same which was explained by the different
length of the internodes in the separate
varieties and the varying number of leaves.

The objective of this study was a
faster (as less as possible measurements)
and relatively accurate method to be
found for determining the leaf surface per
leaf, shoot or vine for Storgozia variety.

MATERIAL AND METHODS

The study was carried out in 2016
at the Experimental base of the Institute of
Viticulture and Enology - Pleven. The
Storgozia variety vines were grown at
semi-high training with stem height 1 m,
planting distance 2.50 x 1.30 m, and
rootstock Berlandieri x Riparia SO4.

Storgozia variety was selected at
IVE - Pleven as a result of interspecies
hybridization (Buket x Villar blanc) by Y.
Ivanov, V. Valchev and G. Petkov. It was
approved by the State Variety Testing
Commission in 1976. It is a red wine
variety, medium to late ripening. It is
practically resistant to downy mildew
(Plasmopara viticola) and has enhanced
resistance to gray mold (Botrytis cinerea)
and powdery mildew (Uncinula necator).
In cold-hardiness Storgozia variety is
comparable to the frost resistant
commercially grown varieties Cabernet
Sauvignon, Muscat Ottonel, Rkatsiteli,
etc. (Zankov et al., 1985).
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3a onpepgenaHe Ha nUcTHaTta nsoLy,
npu copt CTOprosusa ypes mamepsaHe Ha
NIMHENHW napameTpu Ha nucTata, npeg-
BapuTesIHO ca MNOCTPOeHN Tpwu Teope-
TUYHU KPUBW.

M3nonssaH e MeToAbT NpeasioxKeH oT
Slavcheva (1983), KOATO YCbBBPLUEHCTBA
To3n Ha Carbonneau (1976). Moxe pga ce
OTHEce KbM HefeCTPYKTVBHWTE MeToau 3a
onpegensHe Ha MCTHA nsow, (nncrata He
ce OTAenAaAT OT pacTeHWeTo) M fa ce
M3non3Ba, Korato ce cneay 3a guHamukara
Ha HapacTBaHe Ha JMcCTHaTa MJ/ol, BbB
BpemeTo (Kerin et al, 2000). Toii e npuno-
XEH C Len Ja ce NOoCTPOAT TEOPETUYHN KpU-
B/ U Oa Ce HamepAT perpecroHHN ypaBHe-
HWSA, C NOMOLLTa Ha KOUTO Ja ce onpegenu,
Bb3MOXHO HaW-6BbP30 M TOYHO JSIMCTHATA
nmow, Ha eAuH SINCT, PECNEKTUBHO Ha efHa
nosa.

3a uenta ca nogbpaHu 100 nucta ot
copT CTopros3usi ¢ BBb3MOXHO Hai-pasHo-
0o6pasHn pasmepu, PasnosIoKEeHN Ha pas-
JINYHW eTaxn No ObJ/DKMHATA Ha nleTopacTu-
Te. MNpeaBapuTenHo ca 3MepeHn 4 bKUHN-
Te Ha /mMcTata no HepsaTyparta — rnaBeH U’
cTpaHuyHm (cm). ToBa ca pascTosHuATa
MeXJy OCHOBaTa Ha onallHUs BpPS3 U BbpXa
Ha BCEKM eiuH OT HepsuTe. Jluctara ca
CKaHMpaHu C nomoLLTa Ha ckeHep. M3nons-
BaH e KOMMNITbPEH copTyep, kaTo Ha 6asza
6poinl nukcenu e onpegeneHa JvcTHaTa
nnow, (cm?®). B CbLIOTO Bpeme ca onpeje-
JNIeHN cymuUTE OT ABb/DKUHUTE Ha rOpHUTE ABa
CTpaHuyHn Hepea (X L,) n ponHute gga
CTpaHu4Hn Hepsa (Z Ls).

[aHHuTe ca HaHeceHM BbpXy koopau-
HaTHa cucTema, ype3 KOATO ca MOCTPOEHM
eKcrnepuMeHTasIHUTe KpuBU. TeopeTuyHuTe
KpMBM ca MNosly4eHun MNOCpPefCcTBOM perpe-
cnoHeH aHanus (Barov n Naydenova, 1969;
KOMMIOTBbPEH codpTyep — Microsoft Excel).

M3vepeHa e pAb/mkuHaTa Ha 150
nieTopacTa v e onpejesieHa TaxHara_/iMcTHa
nnow,. W3uucneHa e KopenauuMoHHaTa
3aBMCUMMOCT  MeXAay  Ab/kuHata  Ha
netopactute un obwara MM  JIMCTHA
NMOBBLPXHOCT. [locTpoeHa e perpecumoHHa
KpvBa Ha 6a3ata Ha Ta3u 3aBMCMMOCT, KaTo
€ 13MN03BaH nporpamHua npoaykt Microsoft
Exel.

Three theoretical curves were
constructed in advance for determining
the leaf surface of Storgozia variety by
measuring the linear parameters of the
leaves.

The method proposed by
Slavcheva (1983), that improved the one
of Carbonneau (1976) was used. It could
be considered as a non-destructive
method for determining leaf surface (the
leaves were not separated from the plant)
and utilized when the dynamics of the leaf
surface growth over time was monitored
(Kerin et al., 2000). It was applied for
constructing theoretical curves and finding
regression equations for determining, as
quickly and accurately as possible the leaf
surface per leaf, respectively, per vine.

For this purpose 100 leaves of
Storgozia variety were selected with the
most varied sizes, from different points
along the shoot length. The lengths of the
leaves were pre-measured along the
venation — the principal vein and the
lateral ones (cm). These were the
distances between the basal notch and
the apex of each vein. The leaves were
scanned. By means of software the leaf
surface (cm?) was determined based on
the number of pixels. It was also found the
sum of the lengths of the two top lateral
veins (Z L,) and the two underside lateral
veins (Z Lj).

The data were plotted on a
coordinate system by means of which the
experimental curves were constructed.
The theoretical curves were obtained by
regression analysis (Barov and
Naydenova, 1969; Microsoft Excel).

The length of 150 shoots was
measured and their leaf surface was
determined. The correlation between the
length of shoots and their total leaf
surface was calculated. A regression
curve was constructed based on this
correlation by Microsoft Excel.
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PE3YJITATU N OBCBXXOAHE

Ha ®wurypu 1, 2 n 3 ca npeacraseHu
noslyyeHnTe NOCcpPeAcTBOM HeNMHelHa per-
pecus (NoMHOM OT BTOpa CTeneH) Teope-
TUYHM KPUBM 3a M36paHWTE napameTpu npu
copt Ctopro3ma — Ly, 3L, n Z L, KbaeTo:

L; — Ab/MKMHA Ha LieHTpanHnsa Heps
Ha nucTa,;

2 L, — cymarta oT Ab/DKUHUTE Ha
ropHUTE [ABa CTPaHUYHU HepBa,;

2 L3 — cymarta oT Ab/DKMHUTE Ha
[ONHWUTE ABa CTpaHUYHU HepB.a.

YpaBHeHusTa, € KOMTO MoraT pga
6bAaT onucaHn perpecnoHHUTE KpUBK ChOT-
BeTHO ca: y; = 1,3208x* — 1,5861x + 1,0443
(Ly); y» = 0,4791x% — 0,0968x + 2,789 (IL,);
ys = 0,8901x* — 0,3408x + 6,8914 (ZLj),
KbAeTo y e nucTHata nnow, — S (cm?), a x —
OAb/KMHATa Ha uUeHTpanHusa Heps (Ly);
cymata OT [b/KMHWTE Ha ropHute pfga
CTpaHnyHn HepBa (ZL,); cymatra oOT
Ob/DKMHWTE Ha [JONHWTE [ABa CTpPaHU4HU
HepBa Ha nucta(Z L3), CbOTBETHO B CM.

RESULTS AND DISCUSSION
Figures 1, 2 and 3 represented the
theoretical curves obtained by non-linear
regression (a second order polynomial)
for the selected indicators of Storgozia
variety — L4, 2L, and X Ls, where:
L, — the leaf principal vein length;

> L, — the sum of the two top lateral
veins;

> L3 — the sum of the two underside
lateral veins;

The equations describing the
regression curves were respectively:
y: = 1.3208x° — 1.5861x + 1.0443 (L,);
y, = 0.4791x> — 0.0968x + 2.789 (ZL,);
ys = 0.8901x° — 0.3408x + 6.8914 (SLj),

where y was the leaf surface — S (cm?), x —
the principal vein length (L,); the sum of
the two top lateral veins (ZL,); the sum of
the two underside lateral veins (Z Ls), in
cm.
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y =0,4791x%- 0,0968x + 2,789
R“=10,9829

0,00 5,00 10,00 15,00 20,00 25,00 30,00
L2 [cm]

dur. 2. TeopeTMyHa KpuBa 3a onpefesisHe Ha SIMCTHa nouw, no cymara oT
OBb/DKMHUTE Ha rTOPHUTE ABa CTpaHNYHKU HepBa (L,)

Fig. 2. Theoretical curve for determining leaf surface in accordance with the sum
of the length of the two top lateral veins (L,)
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y =0,8901x2- 0,3408x + 6,8914
R?=0,9742

0,00 5,00 10,00 15,00 20,00 25,00
L3 [cm]

dur. 3. TeopeTMyHa KpuBa 3a onpefesisHe Ha SIMCTHa nouw, no cymara oT
OBb/DKMHUTE Ha A0STHUTE ABa CTpaHM4YHM HepBa (Lj)
Fig. 3. Theoretical curve for determining leaf surface in accordance with the sum
of the length of the two underside lateral veins (Ls)

Mexay nuctHata nsow, (S), oOT There was non-linear correlation
eflHa cTpaHa W Ab/kuHata Ha ueHTpan- | between the leaf surface (S), on the one
HuUa Heps (L;), cymata Ha ab/mknHuTe Ha | hand and the principal vein length (L,),
ropHute gga (X L) uwnu gonHute gsa (Z | the sum of the length of the two top (Z L,)
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L) cTpaHM4HW HepBa Ha /1030BUSA JIACT,
OT [pyra CTpaHa, CbLIeCTBYBa HesIMHell-
Ha 3aBUCMMOCT. Tbi KaTo KopesnauuoH-
HUA KoedMUMEHT He Moxe fJa faje
TOYHa npefcTaBa 3a CblLecTByBalMTe
B3aUMOOTHOLLEHNA MexAy [ABeTe npo-
MEeHNBK, N3Mosi3Baxme KoeduumeHTa Ha
ONpejeneHmeTo U  JetepmuHaynsTa
(R°). Toi npepcTaBnsiBa KBagpaTbT Ha
KoeduMeHTa Ha Kopenauus wu [asa
OCHOBaHMWe pJa ce npegnonara, 4Ye Cb-
LlecTByBa NPUYMHHA Bpb3Ka Mexay [Ba-
Ta npu3Haka.

CToliHOCTTa Ha KoedumumeHTa Ha
onpegesieHNeTo 3a napameTbpa L, e:

R? = 0,944, KoeTo O3HauaBa, 4e
94,4 % oT BapupaHeTOo Ha JMCTHaTa
naow, noj B/VAHMETO Ha TO3W Mapame-
Tbp MOXe fa ce 065ICHM C M3yucrieHaTa
HesnnHeHa perpecns. OTK/IOHEHMETO OT
perpecusta (1 — RZ) e 5,6 %, kKoeto
nokassa CTeneHTa Ha Bb3AeicTBUE Ha
cnyvaliHuTe dhakTopu.

3a napametbpa X L, cTOMHOCTTa
Ha KoedhMuMeHTa Ha ornpefeseHveTo e
Masiko no-Bucoka R® = 0,983 nunm 98,3 %
OT BapupaHeTo Mo, BNNsaHue Ha fafeHns
napaMeTbp ce 065iCHABa MOCPEeLCTBOM
KpuBoNMHeiHaTa perpecus. OTKNOHeHWe-
TO OT perpecusaTa e no Manko ot 2 %.

KoenumeHTbT Ha geTepMuHauuns
3a napameTrbpa s Lz e R®=0,974, cnepo-
BatesiHo 97,4 % oT BapupaHeTo Ha JIUCT-
HaTta nfow, ce obacHABa C perpecusTa u
2,6 % e nog BMSHME Ha CAy4vainHuTe
thakTopm.

Kakto ce 3abensssa C Haii-BMCOKa
TOYHOCT OT TpUTe napameTbpa ce OT/u-
YyaBa cymaTa OT fABaTa ropHU CTPaHWYHW
HepBa (X L,). OTKNOHeHusATa OT perpe-
cuaTa npy To3u napaMeTbp ca Nno-Masiku
ot 2 %, KOeTo noka3a, 4e MeTo4bT
ocurypsisa foCTaTb4yHO BMCOKA TOYHOCT,
3a Ja ce u3nonssa 3a onpegensHe Ha
JINCTHA MOBBLPXHOCT Ha efuH NINCT Npu
copt Ctoprosus.

or the two underside (Z Ls) lateral veins of
the vine leaf, on the other hand.

Since the correlation ratio could not give
an accurate picture of the existing
relationship between the two variables, it
was used the determination ratio (Rz).

It represented the square of the
correlation ratio and justified the
assumption that there was a causal
relation between the two signs.

The determination ratio value for
the indicator L; was:

R? = 0.944, meaning that 94.4% of
the variation in the leaf surface under the
impact of this indicator could be
explained by the calculated nonlinear
regression. The deviation from the
regression (1 - Rz) was 5.6%, indicating
the impact rate of the random factors.

For the indicator X L, the
determination ratio value was slightly
higher R* = 0.983 or 98.3 % of the
variation under the impact of this indicator
was explained by the curvilinear
regression. The deviation from the
regression was less than 2%.

The determination ratio for the
indicator X~ L; was R? = 0.974, therefore
97.4 % of the leaf surface variation was
explained by the regression and 2.6 %
was under the impact of random factors.

It could be seen that the indicator
the sum of the length of the two top
lateral veins (X L,) stood out with the
highest accuracy. The deviations from the
regression for this indicator were less
than 2%, demonstrating that the method
provided a sufficiently high precision to
be used in determining the leaf surface
per leaf for Storgozia variety.
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dur. 4. 3aBUCUMOCT MexAay SIMCTHaTa NMOBBbPXHOCT Ha fietopactute OT COpPT
CToprosusa n TaxHaTa MHANBUAYasTHa Ab/DKMHA
Fig. 4. Correlation between the shoot leaf surface of Storgozia variety and their

individual length

C uen ga ce onpegenu no-6bpP30 u
C Mo-masibk 6poii n3mepBaHusi obwarta
NMCTHa MOBBLPXHOCT Ha efHa J/o3a e
onpejesieHa 3aBMCMMOCTTa MexXay UHAM-
BMAyanHaTa Ab/IKMHA Ha neTopactuTe u
TAXHaTa JncTHa nsow,. [locpeacTsom
perpecMoHeH aHanM3 e MoCTpoeHa
TeopeTuyHa Kpmsa 3a copT Croprosus
(durypa 4). Onncea ce C ypaBHEHWETO:
y =0,0232x° + 29,32X, a KOethULMEHTHT
Ha geTepmuHaums (R%) e 0,978, KoeTo
nokasea, 4ye CTeneHTa Ha Bb3AeicTBue
Ha cnyvaiiHute akTopyu Wan OTK/IOHe-
HueTo oT perpecusaTa (1 — Rz) € Nno-mMaJsko
ot 3 %, KOoeTo HM ocurypsesa pgocra
BMCOKA TOYHOCT Ha M3MepPBaHETO.

N3BOAN

1. Mexgy nuctHata nnouw, (S), oT
efHa CTpaHa W Ab/KMHAaTa Ha LEeHTpanHus
HepB (L,), cymaTa Ha AOb/KMHUTE Ha
ropuute gga (Z L,) nnu gonHute gga (X La)
CTPaHW4YHM HepBa Ha Jl1030BUSA JIACT, OT
Apyra cTpaHa, CbllecTByBa kopenauyoHHa
3aBUCHMOCT.

The correlation between the
individual length of the shoots and their
leaf surface was found for determining
more quickly and with less number of
measurements the total leaf surface per
vine. Using the regression analysis the
theoretical curve for Storgozia variety was
constructed (Figure 4). It was described by
the equation: y = 0.0232x* + 29.32x, while
the determination ratio (R?) was 0.978,
indicating that the impact degree of the
random factors or the deviation from the

regression (1 - RZ) was below 3%,
ensuring fairly high  measurement
accuracy.

CONCLUSIONS

1. It exists correlation between the
leaf surface (S) on the one hand and the
principal vein length (L;), the sum of the
lengths of the two top (X L,) or the two
underside (X Lj) lateral veins of the vine
leaf, on the other hand.
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2. C Ha#i-ronsmMa TO4YHOCT OT
NNCTHWTE napameTpy 3a OnpefesiiHe Ha
NMcTHaTa noBbPXHOCT npu copT CToprosuna
ce OT/iMyaBa cymaTa OT AOb/IKMHUTE Ha
ropHuTe ABa CTpaHu4Hu HepBsa (X L,), koeTo
nokasea, 4Ye MeTOAbLT MO3BOMISABA Ja Cce
onpefenn, Kakto rosieMvHata Ha OoTAefHn
ncTa, Taka WM NnuctHata MoOBBbPXHOCT Ha
Lenun nosun ¢ rosisiMa TO4HOCT.

3. U npu Tpute napametbpa CTOi-
HOCTUTE Ha KoeduUMeHTUTe Ha onpegene-
HureTo (R%) ca no masku ot 6 %, KOeTo nos-
BOJIABA W3NON3BaHETO W Ha TpuTe napa-
MeTbpa 3a oOfnpejesiiHe rofieMmHara Ha
nmctata u obuiara NIMCTHa NOBBPXHOCT Ha
Lenun Nno3n ¢ ocTaTbyHOo ronisiMa TOYHOCT.

4. CwobllecTByBa KopenauuoHHa 3a-
BUCUMOCT MeXAy WHAMBMAYyanHata Lb/Ku-
Ha Ha fieTopacTuTe u TAXHaTa JIMCTHA NJIOLL.

5. MNonyyeHaTta perpecnoHHa KpuBea
OT 3aBUCMMOCTTa Mexay uHAMBUAyasHata
Ob/KMHA Ha fietopactute M TaAxHaTa
NCTHa nNJowWw, € C BWCOKa CTeneH Ha
Kopenauusa 1 no3BosifiBa Aa Cce onpegenv
KaKTO JIMCTHA MOBBLPXHOCT Ha [N1aBHUTE U
CTpaHu4yHM (KONTyuu) netopactu, Taka u
obwaTta /MCTHa n/owW, Ha ueanm o3n C
[0CTaTbyHO BUCOKA TOYHOCT.

6. KaTto npegumMcTBO Ha Te3n MeToau
MOXe [a Cce Mnocoyu, ye 3a onpepensHe Ha

McTHaTa MOBLPXHOCT He ce Hanara
o6e3nMcTBaHe Ha fo3aTa, KoeTo  ce
oTpassiBa BpPeAHO BbLPXY cunata U

NpPoAYKTUBHUTE U Bb3MOXHOCTH.

2. The sum of the length of the two
top lateral veins (Z L,) stood out with the
highest accuracy from the rest of the leaf
indicators for determining the leaf surface
of Storgozia variety showing that the
method allowed for determining both the
size of the individual leaves and the leaf
surface of whole vines with high accuracy.

3. For the three indicators the
determination ratio values (RZ) were
below 6 %, allowing all the three of them
to be used for the determination of the
leaf size and the total leaf surface of
whole vines with sufficiently great
accuracy.

4. There is a correlation between
the individual shoot length and their leaf
surface.

5. The obtained regression curve
from the individual length of the shoots
and their leaf surface ratio had a high
degree of correlation, allowing to be used
for determining both the leaf surface of
the main and lateral shoots as well as the
total leaf surface of whole vines with high
rate of accuracy.

6. The advantage of these methods
was that for determining the leaf surface it
was not necessary defoliation of the vine,
which affected adversely its strength and
productive capacity.
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PE3OME

M3cneaBaHeTo e nNpoBeAeHo npes
nepuopa 2014-2016 r. ¢ uen ga ce npo-
YU4u BNINSTHMETO Ha pas/IM4YHOTO HaToBap-
BaHe Ha No3uTe C rpo3goBe BbpXYy KOJU-
YeCTBEHUTE W KayeCTBEHUTE XapakTepuc-
TUKM Ha rpo3[eTo U BMHOTO MpU Mexay-
BUA0BUA YepBeH BUHEH copT CToprosus.
Pesyntatute rnokassar, ye npu
npopexpaaHe Ha rposgosete (V,) ¢ 1/3 (33
%) BbB (hasa rpaxoBO 3bpHO, AOOMBBLT OT
nosa ce Hamanasa c¢ 19,0 % cnpsamo
KOHTpOsiaTa, HO ce yBenunyasaT cpegHarta
Maca Ha efiMH rpo3fg u cpegHara mMaca Ha
CTO 3bpHa € 0okosio 6 %. C yBennyaBaHe
6pos Ha rposgoseTe ¢ 61130 46 % (Vy),
cpefHusa obuB OT no3a ce yBenunyasa C
445 % cnpaAMO KOHTposiaTa, cpefHaTa
Maca Ha efuH rpo3g U Ha CTO 3bpHa
ob6aye HamansBaT CbOTBETHO € 8,8 1 2,2
%. C Hall-BMCOKO 3axapoHartpyrnsaHe e
rpo3feTo OT BapuaHTa C npopexjaHe Ha
rposgosete (Vi), HO He ce ycTaHOBsBa
pasnvka Mexay KoHTposiaTa U BapuaHTta
Hali-ronam 6poli cbusetna (V,). He ce
Habnwogasar pasnnuusa B KUCENIMHHOTO
CbAbpXaHWe Mexay KoHTponata W
ONUTHUTE  BapuaHTM MO  PEKONTWU.

SUMMARY

The study was carried out in the
period 2014-2016 with the objective the
impact of the different vine loading on the
quantitative and qualitative characteristics
of grapes yield and wine of Storgozia
variety to be investigated.

The results showed that by thinning out
the clusters (V) by 1/3 (33%) in the pea
phase the yield per vine was reduced by
19,0 % compared to the control, but the
average mass per cluster and the average
mass per 100 berries were increased by 6
% each. By raising the number of clusters
about 46 % (V,), the average yield per
vine went up by 44,5 % compared to the
control, but the average mass per cluster
and per hundred berries went down by 8,8
and 2,2 %, respectively. The highest
sugar accumulating rate had the grapes
from the variant with thinning out the
clusters (V) however there was no
difference between the control and the
variant with the greatest number of flower
clusters (V,). There were no differences in
the acid content between the control and
the experimental variants per vintages.
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CpegHata cToilHOCT Ha T[All e Haii-
BMCOKa B Vi, NMOKa3Ballo, 4e CbCTaBbT Ha
rpo3geTo e Hai-noaxonsl, 3a nosyyasa-
He Ha BMHa C ONTMMAasiHO KayecTso.
lMonyyeHnTe ONUTHWM BUHA MMAT CXOAHO
cbabpkaHne Ha B3E wun Tutpyemwute
KncenuHu. Mo-cbllecTBeHa e pas/vkaTa
Mexy BapuaHTUTE B KOJ/IMYECTBOTO Ha
O®C u aHTOUMAHW, KaTo BUHATa OT Vi Un
V,, NpeBuULIaBaT KOHTposiaTa. Hail-BUCOKM
CTOMHOCTK ca OTYeTEeHW B nNpobute oT V,,
CbOTBETHO cpegHo 2,04 g/dm3 (OPC) u
284,97 mg/dm3 (aHTouMaHwu).

KntouoBn paymu: nosa,
BMHO, XIMWYEH CbCTaB

rpo3ae,

YBO[,

ArpobruonormyHnTe CBOMNCTBA U Tex-
HOJIOTMYHNTE KayecTBa Ha copTa ce nposi-
BABAT B Haii-ronsimMa cteneH camo npv 6nar-
ONPUATHO CbYeTaHWe Ha NpPUPoAHUTE yCo-
BMS C NoaxosuiaTa TEXHOMOrMs 3a HeroBo-
To oTtrnexgaHe (Katerov and Donchev,
1984). EAMH OT Haii-BaXHWTE arpobuosno-
rMYHN MoKa3aTenu 3a BCEKU /1030B COPT €
po6bvBa oT rposge. B Hero ce oTtpassBsar
FEHETUYHNTE MOTEHUMASIHN Bb3MOXHOCTU
Ha copTa W BAMSHWMETO Ha BCUYKM BBLHLUHW
thakTopn — NoYBa, KNMMAT U TEXHOMNOTUS Ha
otrnexpaHe (Pondev, 1987; Simeonov,
2013). KOHKpeTHO n3paxeHune Ha gobusa ca
6pos Ha rposfoBeTe 1 TAXHaTa Maca, KouTo
No CbLLECTBO NpeAcTaBAT AelicTBUTENHaTA
pOAOBUTOCT Ha BCEKU COPT.

3a onpefensiHeTo U peansmpaHeTo
Ha onTyManHMTe Bb3MOXHOCTU Ha AajeHa
TEXHOMOMS1 Ha OTINeXAaHe Ha 030BUTE
copToBe, TpsibBa MHOro gobpe Aa ce nosHa-
Ba LeNuAT KOMMIEKC OT MOCTOSIHHU U Npo-
MeHMMBY hakTopu, KoUTo 61aronpuaTcTear
chopMmpaHeTo Ha ONTUMasiHa Mo Kosmyec-
TBO W KayecTBO MNpoOAyKUUs OT rpo3ge
(Pavlov et al., 1999). EaAvMH OT NpOMeH/I1BK-
Te chakTopKn, BAUSIEWM EXETOAHO BBPXY
KauyecTBOTO Ha A06uBa ca feTHUTe pesnT-
6eHn onepauuu, KOUTO Ce CbCTOSIT B npe-
MaxBaHe Ha Pas3NMyHW 3efIeHN BereTaTuBHN
W reHepaTMBHW OpraHu Ha Jo3aTa Wiu Ha
yacTu ot Tax. MNpy cBOEeBpPeEMeHHOTO ¥ npa-
BU/IHOTO MM U3BbLPLUBAHE, B 3aBUCUMOCT OT
6UONOTMYHNTE OCOBEHOCTU Ha pasnyHUTe
COpTOBE 1 cuiaTa Ha oTAenHuTe no3u, Te

The average GAIl was the highest in Vy,
indicating that the grape composition was
the best for obtaining wines of optimal
quality. The produced experimental wines
had a similar content of SFE and titratable
acids. The difference between the variants
in the amount of TPC and anthocyanins
was more significant as the wines of V;
and V,, exceeded the control for these
indicators. The highest rates were
accounted in the samples of V, — average
2.04 g/dm3 (TPC) and 284.97 mg/dm?3
(anthocyanins) respectively.

Key words: vine, grapes, wine,
chemical composition

INTRODUCTION

The agrobiological features and the
technological qualities of a variety are the
best manifested only in the case of the
favorable combination of the environmental
conditions with the appropriate technology
for its cultivation (Katerov and Donchev,
1984). One of the most important
agrobiological indicators for each vine
variety is the grapes yield. It reflects the
genetic potential of the variety and the
influence of all external factors — soil,
climate and cultivation technology (Pondev,
1987; Simeonov, 2013). The specific
expression of the vyield is the number of
clusters and their mass, which represent the
actual fertility of each variety.

For determining and realizing the
optimal capacities of a vine cultivation
technology, it should be known very well
the whole complex of constant and
variable factors that favor the formation of
optimal quantity and quality of grape
production (Pavlov et al., 1999). One of
the variable factors influencing annually
the yield quality is the summer pruning
procedures, which consist in removing of
various green vegetative and generative
organs of the vine or parts of it. In their
timely and proper doing, depending on the
biological characteristics of the different
varieties and the strength of the individual
vines, they have a positive impact on the
yield and grapes quality (Fisher et al.,
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oKasBaT MOMOXUTENHO Bb3AelCTBUE BbPXY
pobrea n kauecTBoTO Ha rpo3sgeto (Fisher
et al., 1977; Katerov and Donchev, 1978;
Cahoon, 1979; Rangelov and Nikov, 2005).

HopmvpaHeTo Ha fo6usa upes npo-
pexzaHeTo Ha rpo3fioBeTe € 3e/ieHa pes3nT-
6a, KOATO ce fABABA OCHOBHO CpPeACTBO 3a
nosiyyaBaHe Ha ONTUMasIHU MO KOJMYECTBO
N KayecTtBo Ao6buBu OT rposge. Mpu octa-
BAHETO Ha MpekaseHo ronsam 6pol cbuse-
TWA, YeCTOo /slo3arta ce NpeToBapsa, B Clef-
CTBME Ha KOeTo y3psiBaHeTO ce 3abass,
rpo3geto e ¢ no-ApebHn 3bpHa, BOAHMCTA
KOHCUCTEHLMA Ha Me3oKapna u ¢ He J06bp
6anaHc mexay 3axapute W KUCESIMHUTE
(Jackson, 2000).

B ceBeToBeH mawab peguvua asTopu
ca npoyysa/in BMUSHUETO Ha feTHUTE pe-
3nTbeHn onepauuy, B TOBA 4YMC/IO U NPO-
pexzaHeTo Ha rpo3foBeTe, BbpXy Kosmuyec-
TBOTO W Ka4yecTBOTO Ha [06MBa OT rposge
npu [ecepTHW W BUHEHW COPTOBE /103U
(Katerov et al., 1978; Looneyet al., 1982;
Zoecklein et al., 1992; Popov, 2010; Stalev,
2013; Nedelkovski, 2016). Cnopeg, Hsikou
aBToOpV MpopexjaHeTo Ha rpo3foBeTe
HamasisiBa KO/IMYEeCTBEHWUTE napameTpyu Ha
[o6uBa, HO yBenMyaBa cpefHata Maca Ha
rposgosete M Ha 3bpHata (Licul, 1972;
Reynolds, 1989; Gil — Mufioz et a.l, 2009;
Mesi¢ et a.l, 2012). Cnopea Apyrn, Tasu
onepauua He oKa3Ba CbLLECTBEHO B/IMAHME
BbpXy napameTpuTe Ha gobusa (Werner et
al., 2005; Karoglan et al., 2011; VranjeS et
al.,, 2012), a cnopeg TpeTu — yBenuyasa
pobusa (Dhillon and Singh, 1949; Kondrya
et al., 1973). Bcuukm Te obaye KateropnyHo
TBBPAAT, Ye ype3 npopexaHeTo Ha rpos-
[oBeTe ce nNofobpsiBa Ka4eCcTBOTO Ha rpos-
[eTo, KaTo ce yBesimyasa 3axapHoTO CbAbp-
XaHne n ce HamanisBa OOLWOTO HMBO Ha
KACENIMHHOCT B rpo3geTo. [popexpaHeTo
Ha rpo3goseTe AonpuHacs 1 3a yBennyasa-
HeTO Ha O6LOTO CbAbpPXaHUe Ha dheHoNn-
Te, aHTOUMaHNTe N TaHVHUTE B KOXULUUTE Ha
rposgeto (Yamane et al., 2007; Soufleros et
al., 2011).

LlenTta Ha HacToALOTO U3CneaBaHe e
Ja ce npoyyn B/IMAHMETO Ha Pas/IMYHOTO
HaTtoBapBaHe Ha /1031Te C rpo3foBe BbPXY
KO/IMYEeCTBEHUTE U KayeCTBEHUTE XapakTe-
PUCTUKM Ha TPo3JEeTO U BUHOTO NpW COPT
CToprosus.

1977; Katerov and Donchev, 1978; Cahoon,
1979; Rangelov and Nikov, 2005).

Determining the vyield by -cluster
thinning is a green pruning, which is the
main means of obtaining the optimum
quantity and quality of grapes vyield. Left
with too many cluster flowers, vine is often

overloaded, which results in slower
ripening, the clusters have smaller
berries, watery consistency of the

mesocarp, and a poor sugars and acids
ratio (Jackson, 2000).

Globally, a number of authors have
investigated the influence of summer
pruning procedures, including cluster
thinning, on the yield quantity and quality
of table grapes and wine vine varieties
nosu (Katerov et al., 1978; Looneyet al.,
1982; Zoecklein et al., 1992; Popov, 2010;
Stalev, 2013; Nedelkovski, 2016).
According to some authors cluster
thinning reduced yield but increased the
average weight of clusters and berries
(Licul, 1972; Reynolds, 1989; Gil — Mufioz
et al., 2009; Mesic et al, 2012). According
to others this procedure did not have a
significant impact on yield components
(Werner et al.,, 2005; Karoglan et al.,
2011; VranjesS et al., 2012), while a third
group was convinced that cluster thinning
even increased the yield (Dhillon and
Singh, 1949; Kondrya et al, 1973).
However all of them agreed that cluster
thinning improved grapes quality by
raising the sugar content and reducing the
total ratio of grapes acidity. Cluster
thinning also contributed to the increase in
the content of phenols, anthocyanins and
tannins in the grape skins (Yamane et al.,
2007; Soufleroset al., 2011).

The objective of this study was to
investigate the effect of the different
cluster loading of the vines on the
quantitative and qualitative indicators of
grapes and wine from Storgozia variety.
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MATEPWNAN N METO4WA

MNpoyyBaHeTo e MpoBefeHo mpes3
nepuoga 2014-2016 r. B EkcnepumeHTanHa-
Ta 6aza Ha WHcTuUTyTa Mno 103apcTBO U
BuHapcteo (U/IB) - MneeBeH n obxeawa 3
nocnegoBaTesiin  pekontu. OG6GeKT Ha
uscnefBaHeTo € MeXAyBWAOBUS uYepBeH
BUHEH copT CTopro3us (bykeT x Bunap6naH),
nputexasall, MoBWLLIEHA YCTOMYMBOCT KbM
MaHa (Plasmopara viticola), HUCKM Temnepa-
Typu, CuMBO THUeHe (Botrytis cinerea) wu
onmgnym (Uncinula necator) (lvanov et al,
1984; Zankov et al., 1985). OnuTbLT € egHo-
(hakToOpeH, MOJICKM B YETUPU MOBTOPEHUS,
3a/10keH no 6nokoBUs MeTon Ha duwep
(Dimova and Marinkov, 1999). Jlo3uTe ca
npucageHu BbPXY nopsioxkaTa
BepnaHgvepu x Punapma  Cenekuus
OneHxaiim 4 (CO4) n ca dopmMmmpaHm
CpefHOCTBLO/EHO, C BUCOYMHA Ha CTHO/10TO
1 m, npu pasctosHue Ha 3acaxgaHe 2,50 x
1,30 m. ExerogHo e wu3BbpLIBaHa Kbca
pe3ntba, Ha u4enoBe, C WHAMBUAYASTHO
HaToBapBaHe No 18 oun Ha Bcsika no3a.

Cnep n3bposiBaHe Ha cblBeTUATa
no3nTe ca pasnpefeneHu B TpuU BapuaH-
Ta, BCceku ¢ no 40 no3u:

Vo (KOHTpona) — 6e3 npopexpaaHe
Ha rpo3foBe, CbC CPefeH 6poli CbUBETUS
Ha nosa 40,33 (2014 r.), 38,58 (2015 r.),
35,45 (2016 1.).

V1 — npopexjaHe Ha rposgoseTe, C
npemaxsaHe Ha 1/3 (33,0%) oT TaX 060
3a BapuaHTta. OnepauusTa e n3BbpLUBaHa
BbB (pasa rpaxoBO 3bpHO, CbOTBETHO Ha
25.06.2014 r., 22.06.2015 r., 21.06.2016
r. B pesyntar ca octaBeHuW cpefHO Ha
nosa no 27 rposga (2014 r), 22 rpo3ga
(2015 .), 26 rpo3pga (2016 1.).

V, — C Hali-ronam 6poii cbuBeTUs,
KaTto cpeaHus um 6poit Ha nosa e 57,87
(2014 r.), 88,73 (2015 r.), 69,00 (2016 1.).

JucnepcnoHHnAT aHanus e
HanpaBeH no duwep nNpuM HUBA Ha
[OCTOBEPHOCT Ha pasnuknte (Kputepuun
Ha CTiogeHT) p=5,0%,p=1,0%,p=0,1
% (Dimova and Marinkov, 1999).

po3406epsbT Ha ONUTHUTE BapuaH-
TV € U3BBbPLUEH NPU AOCTUraHe Ha TeXHOo-
norvyHa 3psnoct. 'posgeto e npepaboTe-
HO B OnuTHaTa BuMHapcka u3ba Ha WB -

MATERIAL AND METHODS

The study was carried out during
the period 2014-2016 at the Experimental
base of the Institute of Viticulture and
Enology (IVE) - Pleven covering 3
consecutive crops. The object of the study
was the interspecies red wine Storgozia
variety (Buket x Vilar Blan), having
increased resistance to mildew
(Plasmopara viticola), low temperatures,
grey mold (Botrytis cinerea) and powdery
mildew (Uncinula necator) (lvanov et al,
1984; Zankov et al, 1985). The
experiment was single-factored, in four
repetitions, set in accordance with the
block method of Fischer (Dimova and
Marinkov, 1999). Vines were grafted to
Berlandieri X Ripariya Selection
Oppenheim 4 (SO4), on semi-high
training system, with stem height 1 m, at
planting density 2.50 x 1.30 m. Every year
it was done pruning at spurs with
individual loading of 18 eyes per vine.

After counting the flower clusters
vines were divided into three variants,
each one including 40 vines:

Vo (control) — without cluster
thinning, with average number of flower
clusters per vine 40.33 (2014), 38.58
(2015), 35.45 (2016).

V, — cluster thinning, 1/3 (33.0%) of
the total clusters for the variant were
removed. The procedure was performed
in the pea phase, respectively on June
25, 2014, June 22, 2015, June 21, 2016.
Thus, on the average 27 clusters per vine
were left in 2014, 22 clusters (2015), 26
clusters (2016).

V, — the greatest number of flower
clusters, as their average number per
cluster was 57.87 (2014), 88.73 (2015),
69.00 (2016).

The analysis of variance was
performed in accordance with Fischer at
confidence levels of the differences
(Student criteria) p = 5.0 %, p = 1.0 %,
p = 0.1 % (Dimova and Marinkov, 1999).

Grapes from the experimental
variants were harvested upon reaching
technological maturity. Grapes were
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MneBeH, B ycnoBuaTa Ha MUKPOBUHUAU-
umpaHe (no 20 kg OT BCeKM BapuaHT).
M3nonsgaHa e knacuyecka cxema 3a
NPOM3BOACTBOTO Ha YEpPBEHW CYXW BUHA
(Yankov, 1992). po3goBata kKaiia Mo
BapuaHtTM e cyndwmtupaHa u 3acaTta C
yncta Kyntypa CyxXM BUHEHU [OPOXAM
Saccharomyces cerevisiae, B KO/IMYECTBO
20 g/hl. AnkoxonHata pepmeHTauusa e
npose/ieHa npu Temneparypa 28°C. Cneg,
NpuKIOYBaHe Ha mpoueca MiaguTe BUHA
ca OTAeKaHTWpaHWu, [OocynPUTMpaHn W
aHanM3mMpaHu MNo OCHOBHUTE  XUMWYHWU
nokasarenn. CbCTaBbT Ha rpPo3neTo U
nosyyeHNTe BWMHA NO BapuvaHTn e
onpefeneH no obwonpuetnte BbB
BMHaApCTBOTO MeToAm (lvanov et al, 1979).

PE3YJITATU N OBCBXAAHE

B Tabnvua 1 ca npeAcTaBeHM
KO/IM4YecTBEHWUTE nokasaTtenu Ha fJobusa
OT rpo3ze oT copT CToprosus 3a nepuoga
2014-2016 .

Mpe3 TpuTe wu3cnenBaHn TOA4MHU
BapuaHTbT C Hail-ronsm 6poit cbuBeTUus
(V2), e ¢ no-ronaAm 6poii rpo3goBe Ha
flo3a “ NO-BMCOK p[o6bmB OT No3a, B
CpaBHEHUE C OCTaHa/INTE ABa BapvaHTa.

Mpe3 2015 r. BapaHTBLT C NPoOpex-
JaHe Ha rpospgoseTe (Vi) MMa JokKasaHo
Nno-HUCHK A06MB OT KoHTponaTa (Vo) 1 Vs,
KOETO ce Ab/HKM Ha No-Masikms o6y, 6poi
rposgose npuv TO3n BapuaHT. CpepHata
Maca Ha efuH rposf npu BapuaHT V, e
[oKa3aHo Mo-HMCKa OT KoHTponarta u V.

Mpe3 2016 r. pobuBbT OT egHa
no3a 3a BapuaHT V; e AoKa3aHO No-HUCHK
OT TO3M Ha V, HO HAMa [JokasaHa
pasnvka cnpsiMo koHTponaTta (Vo). ToBa e
B pe3ynrtar oT no-rofisMaTa cpejHa maca
Ha eauH rpo3g npu Vi CIpsSIMO KOHTpPO-
nata, Karto pasnuMkata e cTaTuCTUYecKu
JokaszaHa. MacaTa Ha CTO 3bpHa npu
BapVaHTbT C Hail-ronsam 6poi cbuBeTUus
(V,) e MaTeMaTHYeCK/ Aoka3aHO No-HUCKa
oT koHTponata (Vo) M BapuaHTbT C
npopexaaHe Ha rposgosete V;.

CpepHute CTOMHOCTM OT TpuTe
roAvHW Nokasear, Ye nNpu npopexgaHe Ha
rpo3goBeTe BLB (pasa rpaxoBO 3bPHO

processed in the Experimental Winery of
IVE - Pleven, under the conditions of
micro-vinification (20 kg per variant). The
classical technology for dry red wine
making was applied (Yankov, 1992). The
grape pulp per variants was sulfated and
pure culture dry wine yeast
Saccharomyces cerevisiae was added in
the amount of 20 g/hl. The alcoholic
fermentation was carried at 28°C. Upon
the process completion the young wines
were decanted, further sulfated and the
main chemical indicators were analyzed.
The grapes and wine composition was
determined by conventional methods in
the wine-making practice (lvanov et al,
1979).

RESULTS AND DISCUSSION
The quantitative indicators of the
grapes yield from Storgozia variety for the

period 2014-2016 are presented in Table 1.

During the three years of the study
the variant with the highest number of
flower clusters (V;), had higher number of
clusters per vine and higher yield per vine
compared to the other two variants.

In 2015, the variant with cluster
thinning (V,) had proven lower yield than
the control (Vo) and V,, due to the smaller
total number of clusters in this variant.
The average mass per cluster in V, was
proven to be lower than the control and V;.

In 2016, the yield per vine for
variant V; was proven to be lower than
that of V, however there was no proven
difference in comparison with the control
(Vo). That was the result of the greater
average mass per cluster in V; than the
control, the difference being statistically
proven. The mass per hundred berries in
the variant with the highest number of
flower clusters (V,) was mathematically
proven to be lower compared to the
control (Vy) and the variant with cluster
thinning V;.

The mean values of the three years
show that by thinning out the clusters (V,)
by 1/3 (33%) in the pea phase the yield
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(BapuaHT V3) ¢ 1/3 (33,0 %), A06MBBT OT
nosa ce Hamanasa c¢ 19,0 % cnpsamo
KOHTpO/iaTa, HO Ce yBenmyasaT cpegHarta
Maca Ha efiMH rpo3f u cpefHara maca Ha
CTO 3bpHa € 0kosi0 6 %. C yBesinyaBaHe
6pos Ha rposgoseTe ¢ 6:mM30 46 % (Vo),
cpefHvs nobus OT fo3a ce yBenuyasa C
445 % cnpaAMO KOHTpofiaTa, cpefHaTa
Maca Ha efMH rpo3j 1 Ha CTO 3bpHa obaye
HamansiBaT CbOTBETHO € 8,8 n 2,2 %.

B Tabnuua 2 e nokasaH gucnep-
CMOHHUSA aHa/IM3 Ha MnokasaTenute Ha
pobvBa OT BapuaHTUTe C pasINYHO
HaToBapsaHe npwu copt CToprosus 3a
nepuopga 2014-2016 .

per vine was reduced by 19.0% compared
to the control, but the average mass per
cluster and the average mass per
hundred berries were increased by about
6%. By raising the number of clusters
about 46% (V,), the average yield per vine
went up by 44.5% compared to the
control, but the average mass per cluster
and per hundred berries went down by 8.8
and 2.2%, respectively.

Table 2 shows the analysis of
variance of the yield indicators from the
variants with different loading of Storgozia
variety for the period 2014-2016.

Ta6nuua 1. KonvyecTBeHW nokasatenn Ha Aobusa oT rpo3ge npu copT CToprosus 3a

nepuopa 2014-2016 r.

Table 1. Quantitative indicators of Storgozia grape harvest for the period 2014-2016

rpofp[,)c?BMe or Maca Ha Maca Ha 100
BapuaHT | Pekonta 'U'O.6MB nosa CAVH TPO3A $bpHa
! ; Yield Mass per Mass of 100
Variant | Vintage . Number of :
(kglvine) cluster berries
clusters per @ o)
vine 9 9
2014 5,964 43,00 140,75 207,07
2015 4,261 29,68 146,8 218,07
Vo 2016 3,331 33,50 98,96 196,075
Xpeﬂ”o 4,519 35,39 128,84 207,07
verage
2014 5,462 36,78 150,43 219,41
2015 2,829 20,08 142,40 233,51
Vi 2016 2,689 22,88 118,19 205,32
Cpearo | 3 560 26,58 137,01 219,41
Average
2014 8,326 58,92 115,4 193,6
2015 6,488 52,50 127,00 218,12
Ve 2016 4,775 43,42 109,97 196,08
Epeﬂ“o 6,530 51,61 117,46 202,60
verage

348



Tabnuua 2. CpaBHUTE/IeH OUCMNEPCUOHEH aHaU/IM3 Ha NokasaTtenmTe Ha gobwusa OT
BapuaHTu C pa3/In4yHO HaToBapBaHe npu copt Ctopro3usa 3a nepnoga 2014-2016r.

Table 2. Comparative dispersion analysis of yield indicators with different vine
loading variants of Storgozia variety for the period 2014-2016

FoanHa / Year
2014 2015 2016
=)
MokasaTenu 35 s® | 8o s | 8o s® | 8o
Indicators 85 s % g2e s % ge s % g
g > X 85 8 % X S5 g % X S5 g %
e c 2 gL g 2 e g 2
a5 |3 a5 | 3d af |3d
0= = =
No6ue Vo | 5,96 X X 4,26 X X 3,33 X X
Yield Vi 5,46 | -0,502 | n.s. 283 | -1,432 | () | 2,69 |-0,643 | n.s.
(kg/vine) Vo | 833 | 2,362 |(+++)| 6,49 | 2,227 |(+++)| 4,78 | 1,444 | (++)
Maca Ha euH rposs Vo |140,75| X X |146,79| X X | 9896 | X X
Mass per cluster V; |[150,43| 9,676 | n.s. |142,45| -4,339 | n.s. |118,19| 19,231 | (++)
(@) V, |144,25| 3,498 | n.s. |126,96|-19,828| (-) |109,37| 10,406 | n.s.
Maca Ha 100 3bpHa Vo |207,07| X X |218,07| X X 196,08 X X
Mass of 100 berries Vy; |219,41| 12,341 | n.s. |233,51| 15,443 | n.s. |205,32| 9,24 n.s.
(@) V, | 193,6 |-13,471| n.s. |218,12| 0,05 | n.s. [196,08(-26,993| (--)
Epoii Vo 43 X X 29,68 X X 33,5 X X
poii rpo3aoBe OT fo3a
Number of clusters per vine V: | 36,78 | -6,225 | n.s. | 20,08 | -9,6 (-) | 22,88 |-10,625| (--)
V, | 58,92 | 15,917 | (+++)| 52,5 | 22,825 | (+++)| 43,42 | 9,917 | (++)

GD (5,0 %); GD (1,0 %); GD (0,1 %)

Ta6bnuua 3. XMMUYeH CbCTaB Ha rpo3ge OT NPoy4vBaHUTE OMUTHU BapuaHTU OT
copt Ctopro3susa 3a nepuoga 2014-2016 .
Table 3. Grapes chemical composition of the studied experimental variants of
Storgozia variety for the period 2014-2016

[Jata Ha 3axapu Iﬂggxﬁm nokoauuavMeTpuyeH nokasarers
BapuaHT | PekonTa | rposgobepa Su aF: S Titratable (FAM) Glucoacidimetric index (GAl): H
Variant Vintage Date of lgms acids 3axapu sugars (%)/ TuTpyemm P
harvest 9 g/dm’ KucenvHu titratable acids (g/dm3)
2014 01.10. 195,00 6,08 3,21 3,05
2015 05.10. 214,00 5,50 3,89 3,24
Vo 2016 12.09. 240,00 5,10 4,70 3,34
EpeAHO 216,33 5,56 3,88 3,21
verage
2014 01.10. 203,00 5,85 3,47 3,06
2015 05.10. 220,00 5,05 4,35 3,45
Vi 2016 12.09. 237,00 5,10 4,65 3,39
CpegiHO
Average 220,00 5,33 4,13 3,30
2014 01.10. 195,00 6,30 3,09 3,00
2015 05.10. 214,00 5,13 4,17 3,37
V2 2016 12.09. 239,00 4,80 4,98 3,42
CpegHo
Average 216,00 5,41 3,99 3,26

XUMWYHMAT CbCTAB Ha rpo3aeTo oT
NpoyyYBaHUTE OMWUTHU BapUAHTW U PEKOs-
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grapes from the experimental variants
TV e npeacrtaBeH B Tabnuua 3. JaHHute | and harvests is presented in Table 3. The




nokassaT, Ye Hali-BUCOKO 3axapoHartpyn-
BaHe ce oOTuuTa BBB BapuaHT V; (C
npopexpgaHe Ha rpo3goseTe) — cpefHo
220,00 g/dm®. He ce ycTaHOBsiBa pas/u-
Ka B CbAbpPKAHMETO Ha 3axapu Mexay
KOHTpO/NaTta M BapuaHTbT C Hal-ronsm
6poii cvugetus (V,). Mpe3 npoy4yBaHus
nepuog ¢ Haii-6naronpuaTHU ycnoBnsa 3a
HaTpynBaHe Ha 3axapu B [PO3[eTo e
2016 r. [llpe3 Ta3u pekonta, npu
uU3BbpWBaAHe Ha  rposgobepa (12
centemBpu) ca OTYeTEeHU 3axapu B
rpaHuumMTe  237,00-240,00 g/dm®, npu
KMCENINHHO CbAbpXaHue 4,80-5,10
g/dm®. CToitHocTuTe Ha nokasatens Al
CbLLO Ca Hai-BMCOKM, KOETO Nokasea, 4e
CypoBMHaTa € C ONnTuMa/leH XMMUYeH
CbCTaB 3a MoslyyaBaHeTo Ha KauyecTBeHU
BMHa. C Hal-HWCKO 3axapoHaTpynsaHe,
Hall-BUCOKN ~ TUTPYEMMU  KUCEJSIMHW U
CbOTBETHO Hali-HNCBK A, 3a
npoyyBaHuss nepwon, e rpo3geto oT
pekonta 2014 r. (Ta6bnuua 3). He ce Ha-
6nt0faBaT CbLECTBEHU PA3/IMUUSA B KU-
CE/IMHHOTO CbAbpXaHue Mexay KOHTPO-
nata v ONUTHWTE BapuaHTu Mo PekoaTn —
cpegHo 5,33-5,56 g/dm®. Camo npes
2015 r. V, npeBuwaBa He3Ha4uTesiHo Mo
TO3n nokasaren Vi un V,. CpegHata
CTOMHOCT Ha Al 3a npoy4BaHNs Nepunos
€ Hail-Bncoka BbB Vi, KOETO MokasBa, 4e
CbCTaBbT Ha rPO34eTo OT BapuaHTa C
npopexgaHe Ha rpo3foBeTe e Hai-
noaxodsul, 3a nonyyaBaHe Ha BMHA C
ONTUMaJTHO Ka4ecTBO.

Monyuennte BuHa CTOprosus, oT
NPoyyYBaHNTE PEKONTH, Ca aHa/M3npaHu
MO OCHOBHWTE XUMWYHM MoKasaTenm u
CbCTaBbT MM € npeacTaBeH B Tabnuua 4.
CpefHUTe CTOMHOCTM Ha aJIKOXOJIHOTO
CbAbpXaHne Ha KOHTponaTta W ppata
BapuaHTa ca 6nm3km 12,83 (V,) — 13,02
(V1) 06. %. HabniopaBa ce nponopumo-
Ha/lHa Bpb3ka Mexay a/ikoxona BbB
BMHaTa W 3axapute B [po3geto Mo
BapuvaHTM M CbOTBETHO npobute oT V;
(MpopexpaaHe Ha rpo3goBeTe), Npesulla-
BaT M0 TO3W MnokKasartesn KoHTponata u V.
C Hali-H/CKM CTOMHOCTW ca BuUHATa, pPekos-
Ta 2014, a c Hali-BMCOKM — pekonTa 2016.

data showed that the highest sugar
accumulation rate was recorded in variant
V; (with cluster thinning) — on the average
220.00 g/dm®. There was no difference in
the sugar content between the control
and the variant with the largest number of
flower clusters (V,). During the study
period, the year 2016 had the most
favorable conditions for sugars
accumulation in grapes. In this vintage at
the time of grapes picking (September
12) the recorded sugars rates were within
the range of 237.00-240.00 g/dm®, with
an acid content of 4.80-5.10 g/dm®. The
GAl rates were also the highest,
indicating that the raw material had an
optimal chemical composition for the
production of quality wines.

Grapes, 2014 harvest had the
lowest sugars accumulation rates, the
highest titratable acids and the lowest
GAl, respectively, for the studied period
(Table 3). There were no significant
differences in the acid content between
the control and the experimental variants
per years — on the average of 5.33-5.56
g/dm®. Only in 2015, V, exceeded
insignificantly V; and V, for this indicator.
The average GAI rate for the study period
was the highest in Vi, indicating that the
grape composition from the variant with
cluster thinning was the best for obtaining
wines of optimal quality.

The obtained Storgozia wines from
the studied vintages were analyzed for
the main chemical indicators and their
composition is presented in Table 4. The
average alcohol rates of the control and
the two variants were close, 12.83 (V,) —
13.02 (V4) vol. %. There was a correlation
between the alcohol rate in the wine and
the sugars content in the grapes per
variants and the samples of V; (cluster
thinning), respectively, exceeded the
control and V, for this indicator. The
lowest rates had the wines, 2014 vintage,
and the highest — 2016 vintage.
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Ta6r||/|u,a 4, XMMUYeH CbCTaB Ha ONMUTHUTE BUHA OT copT CTOpFO3VIFI 3a nepmnoga

2014-2016 .

Table 4. Chemical composition of the experimental Storgozia wines for the

period 2014-2016

Mokasatenu / Indicators
- (3]
g I, |
: . o [%2] (72}
= fg |83 °T% 8% 8% 2L,
S8| §8 |2 _|38¢|vS/S8¢ 88 ooe|S8E
2 3 g S cox| %os %é ;E'c o5 |6ac5| T332 :IC:,_
8> &5 |85 82> 22| 585|583 |0F5| 2279
<< 88| EE s > < g
82| s 2
wa |-
2014 | 1242 | 426 |2264| 443 | 062 | 1,550 | 256,60 |3,39
2015 | 12,70 | 2,52 |2338| 525 | 098 | 2,44 | 237,81 |3,36
Vo | 2016 | 13,87 | 1,90 |2360| 495 | 085 | 1,18 | 258,30 | 3,38
Xpeﬂ”o 13,00 | 2,89 |2321| 488 | 082 | 1,71 | 250,90 |3,38
verage
2014 | 1257 | 140 |2410| 465 | 062 | 1,67 | 279,75 |341
2015 | 13,24 | 195 |2385| 495 | 0099 | 2,80 | 259,10 |3,27
V, | 2016 | 1325 | 100 [2380| 488 | 080 | 1,27 | 29589 |3,40
Epeﬂ”o 13,02 | 145 |2392| 483 | 080 | 1,91 | 27825 |3,36
verage
2014 | 1240 | 181 |22,79] 480 | 066 | 146 | 24254 |3,33
2015 | 12,66 | 2,69 |22,81] 503 | 080 | 2,93 | 27588 |3,43
V, | 2016 | 1343 | 370 [2420| 443 | 080 | 1,72 | 336,50 |3,40
Epeﬂ”o 12,83 | 2,73 |2327| 475 | 0,75 | 2,04 | 284,97 |3,39
verage
BaxeH noka3zaTten OT cbCTaBa Ha The content of sugar-free extract
BMHaTa, BAusew, u BbpxXy TexHuTe | (SFE) was an important indicator of the

BKYCOBWM KayecTBa € CbAbpXaHMeTo Ha
6e33axapeH ekcTpakt (B3E). CpegHute
CTOMHOCTM Ha BMHATa Ca CXOAHW, KaTo
ONWTHUTE  BapuaHTU  He3HauyuTesnHo
npesuwasaTt KoHTponata: 23,21 (Vo) —
23,92 (V,). MNpwn KoHTponaTa 1 BapuaHTbT
C Hail-ronam 6poii  cbuBetusa  (Vy)
KosimdecTBoTO Ha B3E e Hait-ronsimo B
npobute, pekonta 2016 r., gokato npu
BapuaHTa C NpopexpgaHe Ha rposgoBeTe
(V1) — B npobute, pekonta 2014 r.
(Tabnuua 4).

Bin3ko e u cbAbpXaHWeTo Ha
TUTPYEMUTE  KUCENIUHW B  MOJSTyYeHUTe
BMHA, KaTo cpefHUTe UM CTOWHOCTU ce
aBwxat B uHTepBana 4,75 (V,) — 4,88
(Vo) g/dm3. C MO-BMCOKO KUCESIMHHO

wines’ composition influencing their taste.
The average rates of the wines were
similar as the experimental variants
exceeded insignificantly the control:
23.21 (Vo) — 23.92 (V4). The SFE quantity
was the greatest in the samples, 2016
harvest, in the control and the variant with
the highest number of flower clusters
(V2), whereas in the variant with cluster
thinning (V1) - in the samples, 2014
harvest (Table 4).

The titratable acids content of the
wines was also very close as their
average values were within the range of
4.75 (V,) — 4.88 (Vo) g/dm3. The samples,
2015 vintage were distinguished for their
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CbAbpXaHWe ce oTnMyaBaT npobure,
pekonta 2015 r. MNpe3 2015 r. n 2016 .
BMHATA OT ONMUTHUTE BapuaHTU He npesu-
laBaT KOHTposarta Mo CbAbpXaHue Ha
TUTPYEMU KNCENVHW, fokaTo npe3 2014 r.
npobute oT V, ce OT/MyaBaT C Hai-
BUCOKY KucesvHu (Tabnuua 4).

OT 3HayeHNe 3a XxapakTepucTmkuTe
Ha yepBeHUTe BMHA OT copT CToprosus
ce fiBsBa CbAbPXaHNETO Ha obwuTe oe-
HONHU cbeanHeHua (OPC) n aHTOUMA-
HuTe. [laHHUTe, npeAcTaBeHu B Tabnuua
4 nokasBaT pas3nuuuaTa Mexay BapuaH-
Tnte. BuHata, nonyyeHn ot Vi u V,, npe-
BMLIABaT BMHaTa OT KOHTponata. Haii-
BMCOKM CTOIMHOCTM Ca OTYETEeHU B Npobu-
Te oT V,, CbOTBETHO cpefaHo 2,04 g/dm?3
(O®C) n 284,97 mg/dm3 (aHTOLMaAHMN).
BuHata OT BCUYKM ONUTHU BapuaHTH,
pekonta 2015 r., ce oT/iMyaBar C Hail-
BMCOKO CbAbpxaHue Ha OPC, gokato c
Hali-BMCOKa KOHLIEHTpauusTa Ha aHTo-
LmaHu ca npobute ot pekonta 2016 .

N3BOAN

Mpu npopexpaHe Ha rpo3goseTe
(V) ¢ 1/3 (33 %) BbB (hasa rpaxoBo
3bpHO, JO6GMBBLT OT /103a Ce HamassBa C
19,0 % cnpAmMoO KOHTponaTta, HO ce
yBenuyaBar cpegHarta Maca Ha efuH
rpo3g U cpefHarta Maca Ha CTO 3bpHa C
okono 6 %. C yBennMyaBaHe 6pos Ha
rposgosete ¢ 6nm3o 46 % (V,), cpegHus
[obus oT nosa ce ysenuuyasa c 44,5 %
CMpSAMO KOHTpOsiaTa, cpegHara maca Ha
enH Tpo3g M Ha CTO 3bpHa o0b6aye
HamassBart CbOTBETHO C 8,8 1 2,2 %.

C Hai-BMCOKO CbAbpXaHue Ha
3axapn e rposfeto ot BapuaHT V; (c
npopexpgaHe Ha rpo3foBeTe), HO He ce
ycTaHOBsBa pa3/iMka Mexay KOoHTposaTta
1 BapvaHTa C Haii-ronsm 6poi cbuBeTus
(V2). He ce HabnwpaBaT CblyeCTBEHU
pasiMuna B KUCENIMHHOTO CbAbpXaHue
MeXay KOHTposiaTa U ONUTHUTE BapuaHTu
no pekontu. CpegHarta cToiHocT Ha Al
3a NpoyyBaHna Nepuos e Hai-BMcoka BbB
Vi, KOETO Mnoka3sa, Ye CbCTaBbT Ha rPos-
[eTo e Hai-noaxonsLy 3a nosiyyasaHe Ha
BVHa C ONTUMa/IHO Ka4yecTBo.

higher acid content. In 2015 and 2016 the
wines from the experimental variants did
not exceed the control by the titratable
acids content, whereas in 2014 the
samples from V, had the highest acids
rates (Table 4).

The content of the total phenolic
compounds (TPC) and anthocyanins was
of importance for the characteristics of
Storgozia variety red wines. The data
presented in Table 4 showed the
differences between the variants. The
wines obtained from V; and V, surpassed
the wines from the control. The highest
rates were reported in the samples of V,,
respectively 2.04 g/dm3 (TPC) and
284.97 mg/dm3 (anthocyanins). The
wines of all experimental variants, 2015
vintage, were distinguished with the
highest TPC content, while the highest
anthocyanins ratio had the samples, 2016
vintage.

CONCLUSIONS

By thinning out the clusters (V) by
1/3 (33%) in the pea phase the yield per
vine was reduced by 19.0% compared to
the control, but the average mass per
cluster and the average mass per
hundred berries were increased by about
6%. By raising the number of clusters
about 46% (V,), the average yield per vine
went up by 44.5% compared to the
control, but the average mass per cluster
and per hundred berries went down by 8.8
and 2.2%, respectively.

The highest sugar
grapes from variant V; (with cluster
thinning), however there was no
difference between the control and the
variant with the greatest number of flower
clusters (V,). There were no differences in
the acid content between the control and
the experimental variants per vintages.
The average GAI for the studied period
was the highest in V4, indicating that the
grape composition was the best for
obtaining wines of optimal quality.

content had
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B nonyyeHute BUHA CbObPXAHWETO
Ha B3E e cxofHo, KaTo ONUTHUTE BapuaHTu
He3HaunTe/IHO npeBuLIaBaT KoHTponara.
Bnn3ko e n cbabpXaHWETO Ha TUTpyemuTe
KncenuHy. lo-cbwecTBeHN ca pas/ivkute
MeXay BapuaHTuTe Mo OTHOLIEHWE KOMn-
4ecTBOTO Ha OPC n aHTOUMaHWU, KATO BUHA-
Ta oT V; n V,, npeBuwaBatr KOHTposarta.
Hali-Bucokn CTOMHOCTM ca OT4YeTeHM B
npobute oT V,, CbLOTBETHO cpegHo 2,04
g/dm3 (O®PC) n 284,97 mg/dm3 (@aHToLMaHw).

SFE content in the obtained wines
was similar as the experimental variants
exceeded the control insignificantly. The
titratable acids content was also similar. The
differences between the variants in the
amount of TPC and anthocyanins were
more significant as the wines of V; and V,,
exceeded the control. The highest rates
were accounted in the samples of V,,
respectively, 2.04 g/dm3 (TPC) and 284.97
mg/dm?3 (anthocyanins).
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PE3IOME

Cnep 1992 roguHn B WHCTUTYT no
103apcTBO M BMHAPCTBO - lMneseH (bbnra-
pus) e HanpaBeHo 3ab/I604YEHO n3ceaBa-
He Ha BbTPECOPTOBOTO pasHoobpasve wu
cuctematmavpaHe Ha K/10HOBETe Npu copT
Mm3a. OT NPOoyYEHUST rofIiM Habop KNOHO-
Be, Ype3 MeToAa Ha KnoHoBaTta Ccesekums
ca otbpaHu 6 knoHa (KNoH 1-2-3, KoH 2-17-
5, KNOH 3-4-4, KnoH 52-6-5, KNoH 52-9-4 n
KNoH 52-9-5). Mpu cpaBHUTENHOTO M3CNes-
BaHe Ce yCTaHOBM 3HauuTesiHa pasfvka B
nokasaTtesnMte Ha fo6uBa W KayecTBO Ha
rposgeto. Ha egHaTa rpyna knoHose (1-2-3,
2-17-5 n 3-4-4) cTOiiHOCTUTE Ha cpefHaTta
Maca Ha rposfja v cpefHus 4obus OT 5103a
ca 6M3KN UNN He3HAYNTESTHO MO-BUCOKK OT
Te3n Ha nonynauuata Ha copT [bm3a.
Btopata rpyna knoHose (52-6-5, 52-9-4 u
52-9-5) ca c no-ronsMa cpegHa maca Ha
rposg, no-BUCOK cpefeH [o6wuB OT fo3a.
WN3cnepBaHuTe k1oHOBe MmaT gobpa 3axa-
poHaTpynsaLia Cnoco6HOCT, Npu AOCTaTbY-
HO KO/MIMYECTBO TUTPYyeMU KuUcennHu. Bb3
OCHOBa Ha MoJlydyeHuTe pesyntatum npes
2016 r. e n3nbyeH K1oH Mm3a 52-9-5, kon-
TO e NpeasiokeH 3a nusnursaHe 3a Pa3nunuu-
MOCT, XOMOFE€HHOCT M cTabunHoct oT W3-
MbNHUTENHATa areHuMss no COPTOU3NUT-
BaHe, anpobauus 1 CEMEKOHTPON N YTBBHPX-
[JaBaHeTo My, KaTO HOB OpWUrMHaKeH K/10H 3a

SUMMARY
Afteryear 1992 atthe Institute
ofViticulture and Enology - Pleven

(Bulgaria), a studyoftheintravarietal
diversityoftheGamzavarietywasconducted.
Sixclones (clone 1-2-3, clone 2-17-5,
clone 3-4-4, clone 52-6-5, clone 52-9-4
andclone 52-9-5)
wereselectedbythecloneselectionmethod.
Significantdifferencesin  the indicators
ofgrapeyieldandgrapequality were
established. On the first group of clones
(clone 1-2-3, clone 2-17-5 and clone 3-4-
4), the values of average grape mass and
average yield of the vine were close or
slightly higher than those of the Gamza
variety population. The second group of
clones (clone 52-6-5, clone 52-9-4 and
clone 52-9-5) have a higher average
grape mass, higher mean yield from the
vine. The examined clones have good
sugar accumulation capacity, with
sufficient titratable acids quantity. As a
result from the conducted multi-annual
surveys, in 2016, a clone Gamza 52-9-5,
was launched and proposed for testing by
the Executive Agency for Variety Testing,
Approbation and Seed Control for
distincibility, homogeneity and stability.
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NPOAYKTUBHOCT 1 KAuecTBO.
KniouoBu aymu: copT, K/oH, Ao6uB,
3axapu, TUTPYEMU KUCENVH

YBO/,

CopT [IbM3a € KbCHO 3peeL
yepBeH BUHEH. Cnopep, HAKOI aBTopY TOM
nponsxoxga ot AnbaHus nam Mana Asus
(Zelenin and Mishtenko, 1965), a gpyru
cumtatr — oTr AnbaHua (Viala and
Vermorel, 1905). Sirakov (1922) wu
Katerov and Kostov (1964) ro nocousat
KaTo eguMH OT Hai-cTapute MecCTHU
COpTOBE, OTIMIEXAaH No Gbarapckute 3emu
oT agbnboka fpesHocT. CopT Mbm3a uma
OrpaHuyeH apeas Ha pasnpocTpaHeHue —
UeHtpaniva w©n  3anagHa  CeBepHa
Bbnrapus (Stoev et al., 1960).

Moa BNUAHWE Ha pas/IMYHU CTpe-
coBu (hakToOpu MNPV MHOTOrOAULLIHOTO MY
oTrnexaaHe, B nonynaumsata Ha copra ca
Bb3HUKHA/IM  3HAUUTENHU  MYyTaUUOHHU
N3MEHeHUs, 3acsaralum oTAe/IHUTe opraHu
Ha pacteHueTo. 3a nbpseu NbT Nedelchev
(1938) otbenssea, 4e TO3M COPT UMma ABe
Bapuauun: lneeBeHcka [bM3a u egHa
HeratmBHa — 3eneHa bMm3a, Npu KOATO
y3psiBAHETO Ha 3bpHaTa € HepaBHOMEPHO
M MHOTO OT TsX OcTaBaT 3eneHu. [lo-
KbCHO Tsankov (1964) ycTtaHoBsiBa npwu
HAKOM /1031 rOMISIM MPOLLEHT OT LiBETOBETE
ca (DYHKLMOHATHO XXEHCKMN U ce Nosiyyasa
CWNHO un3pecsBaHe U J06UBBLT OT TAX €
MHOIO HUCBK.

3aabnboyeHo  u3cnegBaHe  Ha
BBbTPECOPTOBOTO pasHoobpasne npu copt
Mm3a B KpaA Ha XX Bek B VIHCTUTYT Mo
N03apcTBO M BUHAPCTBO - MNneseH (Nakov
et al., 2004). MNpun HanpaBeHOTO Npoy4Ba-
He e KOHCTaTMpaHOo ronsiMo pasHoobpa-
3Me OT Bapuauuu, OT/MuyaBaliM ce no
rosiemuHa, hopma 1 NAbTHOCT Ha rpo3aa,
efjpyHa Ha 3bPHOTO, OLBETSABaHE Ha
KoxuuaTa, CTerneH Ha Wu3pecsBaHe W
MunepaHax, WHTEH3MBHOCT Ha 3axapo-
HaTpyrneBaHe W CPOK Ha y3psBaHe Ha
rposgeto. OT u3cnegBaHuTe Bapuauuu,
ype3 MeToJa Ha K/oHOBaTa Cesiekuus ca
OTO6paHn 6 K/I0Ha, KOUTO ca O6eKkT Ha
HaCTOALLOTO NpoyyBaHe.

Key words: grapevine, clone, yield,
sugars, titratable acids.

INTRODUCTION

Gamza is a late ripening red wine
variety. According to some authors, it had
come from Albania or Asia Minor (Zelenin
and Mishtenko, 1965), while others
considered its origin was from Albania
(Viala and Vermorel, 1905). Sirakov
(1922) and Katerov and Kostov (1964)
had described it as one of the oldest local
varieties grown on the Bulgarian lands
since ancient times. Gamza variety had a
limited area of distribution - Central and
Western North Bulgaria (Stoev et al.,
1960).

Under the impact of various stress
factors during its long period of cultivation,
significant  mutations  affecting the
individual organs of the plant have
occurred in the variety population. For the
first time Nedelchev (1938) had observed
that this variety had two variations:
Plevenska Gamza and a negative one —
Green Gamza, where the berries did not
ripen simultaneously and many of them
remained green. Later, Tsankov (1964)
found that in some vines a high rate of the
inflorescences were functionally female
resulting in intensive putting forth catkins
and thus very low yield.

Extensive research of the
intravarietal diversity of Gamza varietx
was undertaken at the end of the 20"
century at the Institute of Viticulture and
Enology in Pleven (Nakov et al., 2004). A
great range of variations, different in size,
shape and cluster compactness, berry
size, skin colouring, rate of putting forth
catkins and  millerandage, sugar-
accumulating intensity and grape maturity,
have been found during the research.
From the studied variations, 6 clones
were selected by the clonal selection
method, object of this research.
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LlenTa Ha m3cnegBaHeTo e cpas-
HUTENIHO M3c/iefBaHe Ha MNokasaTenuTe
Ha fo6vBa M Ka4yecTBOTO Ha rpo3geTo oT
O0TOpaHN K/I0HOBE Ha copT MbM3a.

MATEPWNAN N METO4WA

CpaBHMTENHOTO  M3cnegBaHe e
nposegeHo npes nepuoga 2014-2016r. B
EkcnepumeHTanHaTa 6a3a Ha WHCTUTYT
no /103apcTBO M BMHApPCTBO - [neBeH.
O6ekT Ha npoy4yBaHeTo ca 6 HOBOOT-
6paHu KnoHa ot copT Mem3a (Mbmsa 1-2-
3, 'bm3a 2-17-5, 'bm3a 3-4-4, 'bm3a 52-
6-5, Nemsa 52-9-4 n Nomsza 52-9-5). 3a
KOHTpO/a € u3nosi3BaHa nonynauusita Ha
copta. OT BCEKM K/IOH M KOHTpo/nata ca
3acafieHn no 35 cepTtudmumpaHu nosu,
npy pascrosaHusa 2,20/1,30 m (350
nosw/da). flosute ca npucageHn BbpXYy
nognoxkara bepnaHgvepn x Punapus
CO4 un ca copmupaHu NPU3EMHO, Ha
hopmMMpoBKa NoA06pPeEH eanHuYeH [Hoiio.
Ha nosute exerogHo e n3sbpLUBaHa cme-
ceHa pe3uTba C M3paBHABaHE Ha Harto-
BapBaHEeTO Mo 6pOM 3MMHU 04X Ha flo3a —
18 ounm (3 vena x 2 oun u 1 nNAOAHM
NPbYKK X 12 oun).

CpaBHMTENIHOTO  M3cnegBaHe e
NpoOBEAEHO MO YTBbpAeHaTa 3a cTpaHaTa
MeToavka no K/oHoBa cenekuns (Katerov
et al., 1990). MNMpes haszaTa ,y3psiBaHe Ha
rpo3feTo” e npocnefeHa guHamukara Ha
3axapoHaTpynsaHeTo. B TexHonornyHa
3pANoCT € u3BbplleHa bGeputbata Ha
rpo3geTo M OTYETEeHW nokasaTenute Ha
[obuB (cpedHa maca Ha rposf 1 cpefeH
[o6MB OT N03a) W Ha KayectBO Ha
rpo3geTto (CbAbpXaHMe Ha 3axapu u
TUTPYEMU KUCENNHN).

CTaTnCTNYECKMAT aHan3 Ha AaH-
HUTE e HanpaBeH 4Ype3 [UCNEPCUOHEH
aHann3, Npu HYBa Ha [OCTOBEPHOCT Ha
pasnukute (Kputepunm Ha  CTHOAEHT)
p=50%, p=10%, p=0,1% (Dimova
and Marinkov, 1999).

PE3YJITATU N OBCBXAAHE
Mpe3 pasarta ,y3psBaHe Ha rpos-
[EeT0” Ha oTbpaHWTe K/I0HOBE W nonyna-
umaTa Ha copt [bm3a e npocnejeHa

The purpose of this study was a
comparative investigation of the yield and
grape quality indicators of selected clones
of Gamza variety.

MATERIAL AND METHODS

The comparative study was carried
out during the period 2014 — 2016 at the
Experimental base of the Institute of
Viticulture and Enology — Pleven. lts
object were 6 newly-selected clones of
Gamza variety (Gamza 1-2-3, Gamza 2-
17-5, Gamza 3-4-4, Gamza 52-6-5,
Gamza 52-9-4 and Gamza 52-9-5). The
variety population was used as control.
Thirty-five certified vines from each clone
and the control were planted at a distance
2.20/1.30 m (350 vines/da). The vines
were grafted to Berlandieri x Riparia SO4
rootstock and were grown at improved
single Guyot training system.

Mixed pruning was performed each year
with equal winter eyes loading per vine —
18 eyes (3 spurs x 2 eyes and 1 cane X
12 eyes).

The comparative study was
performed in line with the approved
methodology for clonal selection in the
country (Katerov et al., 1990). During the
grape ripening phase, the dynamics of
sugar accumulation were monitored.
Grapes were harvested upon reaching the
technological maturity and the vyield
indicators (average mass per cluster and
average yield per vine) as well as grapes

quality (sugars and titratable acids
content) were recorded.
The data were  statistically

processed by analysis of variance at
confidence rates of the differences
(Student criteria) p = 5.0 %, p = 1.0 %,
p = 0.1 % (Dimova and Marinkov, 1999).

RESULTS AND DISCUSSION
During the grape ripening phase of
the selected clones and the population of
Gamza variety, the dynamics of sugar
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OVHamMuKaTa Ha 3axapoHaTtpynsaHe U
ycTaHOBsiBAHE MOMEHTA Ha AOoCTUraHe Ha
rpo3geTo A0  TEexHOsIorMYyHa  3PssIoCT.
TexHosornyHara 3pasiocT Ha rpo3feTo Ha
K/IOHOBETE N KOHTpO/IaTa HacTbMBa NoyTu
efHOBPEMEHHO — KbM cpefaTa Ha
centemBpu (12.09). B 3aBuCUMOCT OT
KNMMaTU4HUTE YCNOBUA Ha roguHara T4
Bapupa ot 08-09.09. (2014 r.) po
15-16.09. (2016 1.)

Beputbara n oTunTaHETO Ha Noka-
3aresiMTe Ha [o6MBa M Ka4yecTBOTO Ha
rpo3feTo e U3BBLPLIEHO B TEXHOOorMyHa
3psanoct. [JaHHuTe ca npeacTaBeHn B
Ta6nmya 1.

MNpe3 roguHuTe ce  yCTaHOBU
3HauuTeNIHO BapupaHe B CTOMHOCTUTE Ha
OTAeNHWTE nokasatesm Ha foébwsa w
KayecTBOTO Ha rpo3feTo, KOeTo B [Mo-
ronaMa cteneH ce o6ycnasda  oOT
KOHKPETHUTE KNIMMATUYHWN YC/I0BUS.

Haii-Bucokn n Haii-manko Bapuvpart
CTO/HOCTUTE Ha cpegHaTa Maca Ha
rposga — ot 371,0 g go 390,0 g n Ha
[obnBbT OT no3a — oT 6,780 kg go 7,200
kg npu Nomsa 52-9-5, cnegsaH oT 'bM3a
52-9-4, npn KOWTO MacaTa Ha rposfja € B
rpaHuymte ot 340,0 g pgo 384,0 g, a
[obnBbT OT no3a — oT 6,060 kg oo 6,900
kg. Mpu Mem3a 3-4-4 ce KoHcTatupa, 4ye
cpefHaTa mMaca Ha rposja e Haii-maska u
CToHOCTMTE ca 6nm3kn — oT 254,0 g go
282,0 g, HO JOBMBBLT OT N03a ce ABWMXMK B
LUMpPOKM rpaHuum — ot 4,064 kg po 5,331 kg.

Mpu nonynaumata Ha copta u
ApyruTe KNOHOBE cpefHarta maca Ha
rposga Bapupa 3HaumTesiHo. B Hali-Lumnpok
AnanasoH ce ABwxar CTOWHOCTUTE npu
Mm3a 2-17-5 — ot 251,0 g go 339,0 g,
Mm3a 52-6-5 — ot 280,0 g oo 336,0 g n
KoHTponata — 247,0 g pgo 309,0 g. o
OTHOLUEHME Ha CPefHuAT J06MB OT J103a
Ce yCTaHOBW, Ye CTOMHOCTUTE Hali-Masiko
BapupaT npu Nmsa 52-9-5 — ot 6,780 kg
0o 7,200 kg n Msmsa 52-9-4 — o1 6,060 kg
oo 6,910 kg. Ha KoHTponata M
oCTaHa/IMTe  K/IOHOBE  pas/iMkara B
[o6uBa OT OTAE/IHUTE TOAMHU € OKOMO U
Han 1 kg: ot 4,090 kg pgo 5,000 kg
(nonynauuaTa Ha coprta), oT 5,336 kg o

accumulation and the time of reaching
technological maturity were monitored.
The grape technological maturity of the
clones and the control occurred almost
simultaneously - by mid-September
(September, 12). Depending on the
weather conditions of the year, it varied
from 08-09 September (2014) to 15-16
September (2016).

The harvesting and accounting the
yield and the grapes quality indicators
was done at technological maturity. The
data are presented in Table 1.

Over the years, significant
variations in the rates of the individual
yield indicators and the grapes quality
were found that were mainly due to the
specific climatic conditions.

The highest and the least varied
rates of the average mass per cluster —
from 371.0 g to 390.0 g and the yield per
vine — from 6.780 kg to 7.200 kg were
obtained for Gamza 52-9-5, followed by
Gamza 52-9-4, where the mass per
cluster was within the range from 340.0 g
to 384.0 g, and the yield per vine - from
6.060 kg to 6.900 kg. In Gamza 3-4-4 the
average mass per cluster was the smallest
and the rates were close — from 254.0 g to
282.0 g, however the yield per vine varied
broadly from 4.064 kg to 5.331 kg.

In the variety population and the
other clones, the average mass per
cluster varied considerably. The rates of
Gamza 2-17-5 — from 251.0 g to 339.0 g,
Gamza 52-6-5 — from 280.0 g to 336.0 g,
and the control — 247.0 g to 309.0 g were
recorded in the widest range. Regarding
the average yield per vine, it was found
that the least varied rates had Gamza 52-
9-5 — from 6.780 kg to 7.200 kg and
Gamza 52-9-4 — from 6.060 kg to 6.910
kg. For the control and the other clones
the difference in the yield per years was
about and over 1 kg: from 4.090 kg to
5.000 kg (the variety population), from
5.336 kg to 6.305 kg (Gamza 1-2-3), from
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6,305 kg (Memsa 1-2-3), ot 4,064 kg go | 4.064 kg to 5.331 kg (Gamza 3-4-4), from
5,331 kg ('vbmsa 3-4-4), ot 5,684 kg go | 5.684 kg to 7.056 kg (Gamza 52-6-5) and
7,056 kg (Mbmsa 52-6-5) n ot 3,765 kg go
5,580 kg (Mm3a 2-17-5).

from 3.765 kg to 5.580 kg (Gamza 2-17-5).

Tabnuua 1. Jo6muB 1 Ka4eCcTBO Ha OTH6paHU KJIOHOBe OT copT MbM3a, 3a nepuoaa

2014-2016 T.
Table 1. Yield and quality of selected clones of the Gamza variety for the period
2014-2016
Mokasaren CpegHa maca |CpepfeH pobus| 3axapu Tutpyemu
Index| rOAVIHa Ha rposg OT No3a KNCeJsIMHU
Year |Average weight| Yield per vine, | Sugars, | Titrable acids,
Know / Clon per cluster, g kg % g/dm®
2014 286.0 4.090 19.40 6.150
nonynauws 2015 247.0 4.200 17.60 5.300
population 2016 309.0 5.000 20.80 5.450
cpeaHo 280.7 4.430 19.27 5.633
average
2014 339.0 6.305 18.80 6.150
2015 266.0 5.666 17.00 5.000
1-2-3 2016 290.0 5.336 19.20 5.600
cpeAHo 298.3"° 5.770* 18.33* 5.583"°
average
2014 310.0 5.580 19.60 6.250
2015 251.0 3.765 17.30 5.225
2-17-5 2016 212.0 4.380 21.10 5.675
cpeaHo 277.7"° 4575" | 19.33"° 5.717"°
average
2014 254.0 4.064 18.60 7.800
2015 272.0 5.331 18.60 5.900
3-4-4 2016 282.0 4.512 21.30 5.525
cpeaHo 269.3"° 4.663"° | 19.50"° 6.408*
average
2014 280.0 5.684 19.30 7.800
2015 336.0 7.056 19.20 6.050
52-6-5 2016 310.0 6.200 21.60 5.375
CPEAHO 308.7* 6.313* 20.03* 6.408*
average
2014 341.0 6.060 19.10 6.300
2015 289.0 6.088 19.70 5.750
52-9-4 2016 384.0 6.910 21.60 5.600
CPEAHO 338.0* 6.349* 20.13* 5.883"
average
2014 370.0 6.820 19.70 6.250
2015 389.0 6.780 17.60 5.375
52-9-5 2016 390.0 7.200 21.80 5.450
CPEAHO 383.0* 6.933* 20.37* 5.692"
average
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3HaunTenHa pasnunka ce Habnogasa
W B KOMIMYECTBOTO Ha 3axapute #u
TUTPYEMUTE KUCENMHW B TPO34eTOo OT
oTAenHuTe pekontu. po3geTo oT pekonTta
2014 r. ce xapakTepusmpa c obpo 3axapHo
CbAbpXaHue 1 No-BMcoka TUTpyema Kuce-
JIVHHOCT. AHanu3bT Ha rpo3fgosara MbCT
nokasea, 4e Hali-MaJlko ca 3axapute npwu
Mmsa 1-2-3 — 18,80 % un Nmsa 3-4-4 —
18,60 %. lNpu gpyrute KNoHoBe Te ca B
AnanasoHa ot 19,10 % (Memsa 52-9-4) po
19,70 % (I'vbmsa 52-9-5), npu 19,40 % Ha
KOHTponata. TUTpyemuTe KUCEeNVHU ca B
rpaHuumTe oT 6,150 g/dm® npu koHTponata
n Mmsa 1-2-3 go 7,800 g/dm® npu Momsa
3-4-4 v bm3sa 52-6-5. 'po3geTo, pekonta
2015 r. e cbwWo C€ HepocTaTbyHO
KO/IMYEeCTBO Ha 3axapu M Hucka TUTpyema
KncenuHHocT. Mbmsa 1-2-3 e ¢ Hali-masnko
3axapy — 19,70 % n TUTpPYEMU KUCENNHUN —
5,000 g/dm®, a Ha T[Ibmsa 52-9-4
CbAbpXaHWeTo WM € Hal-BUCOKO —
cbOTBETHO 19,70 % 3axapu u 5,750 g/dm?®
TUTPYEMU KncenvHu. Fpo3geTto Ha nonyna-
LmaTa Ha copTta e cbe 17,60 % 3axapu u C
5,300 g/dm® TuTpyemu kucenunu. Yectute
N OBUNHW Basiexu OT AbXA Npe3 cenTem-
BpM Ha OBeTe roauHu, GnaronpusatcTBaxa
pasBuTMETO Ha [IbOHM 6Gonectn (cMBO
rHUEHe), KOeTO Hasl0XM NO-paHHOTO U3BbLP-
lwBaHe Ha OGeputbaTa M OTUMTAHETO Ha
[06uBa 1 Ka4eCTBOTO Ha rpo3AeTo.

Mpe3 2016 r. ¢pasarta ,y3psiBaHe Ha
rpo3geTo” 3anoyHa Mo-paHo OT XapakTtep-
HOTO 3a palioH Ha rp. lNneBeH u copTa.
Brcokute Temnepatypu npe3 asryct u
Ha4yasnioTo Ha centeMBpu GnaronpuaTcTBa-
Xa No-UHTEH3MBHOTO NPOTMYaHe Ha 3axapo-
HaTpynBaHeTo. Bbnpekn nosyyeHnsT BUCOK
[06uB, CbAbpPXKaHVETO Ha 3axapu B rpo3-
[eTo Ha u3cneaBaHuUTe KNIOHOBE € B rpaHu-
uute o1 19,20 % (Mvmsa 1-2-3) po 21,80 %
(Mm3a 52-9-5) n 20,80 % Ha nonynaumsTa
Ha copTa. KonnyectBoTo Ha TuUTpyemuTe
KucenuHuu e ot 5,450 g/dm® npu Mm3sa 52-
9-5 n koHTponata fo 5,675 g/dm® npw
MMm3a 2-17-5.

CpaBHUTENHWAT CTaTUCTUYECKN aHa-
N3 Ha [aHHWTe nokasea, 4Ye npu 3 OT
knoHosete (Mm3a 1-2-3, Mbm3a 2-17-5 u
MMm3a 3-4-4) HAMa [okasaHa pasfnvuka B
nokasaTtesnuTe cpefHa maca Ha efyvH rposf
n cpegeH pobus OT f03a  CNpAMO

A significant difference was also
observed in the amount of sugars and
titratable acids in grapes per vintages.
The grapes from the year 2014 were
characterized by good sugar content and
higher titratable acidity. Grape must
analysis showed that the lowest sugars
had Gamza 1-2-3 — 18.80% and Gamza
3-4-4 — 18.60%. In the rest of the clones,
they ranged from 19.10% (Gamza 52-9-
4) to 19.70% (Gamza 52-9-5), and
19.40% of the control. The titratable acids
were within the range from 6.150 g/dm®
for the control and Gamza 1-2-3 to 7.800
g/dm?® for Gamza 3-4-4 and Gamza 52-6-
5. The grapes, the 2015 vintage, had also
insufficient amount of sugars and low
titratable acidity. Gamza 1-2-3 had the
lowest sugars — 19.70% and titratable
acids — 5.000 g/dm3 and Gamza 52-9-4
had the highest content — 19.70% sugars
and 5.750 g/dm3 titratable acids. The
grapes from the variety population had
17.60% sugars and 5.300 g/dm? titratable
acids. The frequent and heavy rainfall in
September of both years favored the
development of fungal diseases (Botrytis
cinerea), that necessitated earlier
harvesting and accounting of grapes yield
and quality.

In 2016, the onset of the grape
ripening phase was earlier than usual for
the region of Pleven and the variety. The
high temperatures in August and early
September favoured the more intensive
sugar-accumulating. Despite the high
yield, the sugars content of the studied
clones ranged from 19.20% (Gamza 1-2-
3) to 21.80% (Gamza 52-9-5) and
20.80% of the variety population. The
amount of titratable acids was from 5.450
g/dm?® for Gamza 52-9-5 and the control
to 5.675 g/dm3 for Gamza 2-17-5.

The comparative statistical
analysis of the data showed that in 3 of
the clones (Gamza 1-2-3, Gamza 2-17-5
and Gamza 3-4-4) there was no proven
difference in the average mass per
cluster and the average yield per vine
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KOoHTponaTa. CpepgHata Maca Ha efuH
rpo3g Ha nonynauyuata e 280,7 g, a Ha
KnoHosete: 298,3 g (Mm3a 1-2-3), 277,7 ¢
(Mm3a 2-17-5) n 269,3 g (Mmza 3-4-4).
CpegHuaTt gobus ot nosa e 4,430 kg npwm
KOHTposiaTa U cboTBETHO 5,336 kg, 4,575
kg n 4,512 kg npv knoHoseTe. MNpu gpyrute
3 K/I0Ha CTOMHOCTWTE 3a NPOAYKTUBHOCT ca
[JoKa3aHO no-Bucokn. CpegHara maca Ha
eavH rpo3g e 308,7 g Ha Mbmsa 52-6-5,
369,0 g Ha bm3a 52-9-4 un 383,0 g Ha
MeMm3a 52-9-5, a cpegHUAT Aobre oT fo3a —
CcboTBETHO — 6,313 kg, 6,349 kg 1 6,933 kg.

Mo OTHOWeEHWe Ha KayecTBeHUTE
nokasaTtesniv Ha rpo3geTto, HAMa fokasaHa
pasniMka B CTOWHOCTUTE Ha 3axapuTe Ha
KNoHoBeTe OT nbpBata rpyna — ot 19,33 %
(2-17-5) po 19,50 % (3-4-4) npn 19,27 % Ha
nonynaumaTa Ha copta. M3koueHne npasu
KNOH 1-2-3, npu KOWTO pas/simkara CrnpsmMo
nonynauuaTa e [JokasaHa, HO C OTpu-
uarenHa HacoyeHocT. Ha BTopaTa rpyna
K/IOHOBE KOJINYECTBOTO Ha 3axapute e ca
AoKaszaHo no-Bucoko — ot 20,03 % (Mmsa
52-6-5) po 20,37 % (I'vbmsa 52-9-5), koeTo
ce [AbMKM Ha no-gobpara MM 3axapo-
HaTpyneauwa cnocobHoct. C maTtemaru-
Yeckn [AokKasaHO MO-BUCOKA  TUTpyema
KMCENNHHOCT ce oT/imyasar camo Mbm3a 3-
4-4 n MbMm3a 52-6-5 — 6,408 g/dma, crnpsimo
5,633 g/dm® Ha nonynauusTa Ha copTta. Ha
oCTaHa/MTe K/IOHOBE TUTPyeMUTe KUCesu-
HM ca B AsanasoHa oT 5,583 g/dm® Ha
Mmsa 1-2-3 go 5,883 g/dm® Ha MbMm3a
52-9-4.

n3BOAU

1. OT nNpoBefeHOTO CpPaBHUTESNHO
n3cnegBaHe ce YCTaHOBU 3HauuMTesHa
passivka B NPOAYKTMBHOCTTA W KayeCTBO-
TO Ha rpo3feTo Ha OTbpaHUTE K/IOHOBE,
Bb3 OCHOBa Ha KOeTo moraT ga 6baar
pasfeneHun Ha cnegHuTe rpynu:

- K/IOHOBE, Ha KOWUTO CTOWHOCTUTE
Ha cpefHaTa Maca Ha rposfja u gobusa
OT /103a Cca He3HA4YUTEeNIHO MO-BUCOKU OT
Tes3n Ha nonynauyuaTa Ha copta U C
He3a0BONTENHA 3axapoHaTpynsalia
cnocobHocT — Mbm3a 1-2-3;

- K/IOHOBE, Ha KOWUTO CTOMHOCTUTE
Ha cpefgHaTa Maca Ha rposga u gobusa

compared to the control. The average
mass per cluster of the population was
280.7 g, and of the clones: 298.3 g
(Gamza 1-2-3), 277.7 g (Gamza 2-17-5)
and 269.3 g (Gamza 3-4-4). The average
yield per vine was 4.430 kg for the control
and 5.336 kg, 4.575 kg and 4.512 kg for
the clones, respectively. For the other 3
clones, the productivity rates were higher.
The average mass per cluster was 308.7
g for Gamza 52-6-5, 369.0 g for Gamza
52-9-4 and 383.0 g for Gamza 52-9-5,
while the average yield per vine — 6.313
kg, 6.349 kg and 6.933 kg.

Regarding the grapes quality
indicators, there was no proven difference
in the sugar rates of the clones from the first
group — from 19.33% (2-17-5) to 19.50% (3-
4-4) with 19.27% of the variety population.
The exception was clone 1-2-3, where the
difference compared to the population was
proven but it was negative. In the second
group of clones the amount of sugars has
been proven to be higher - from 20.03%
(Gamza 52-6-5) to 20.37% (Gamza 52-9-5),
due to their better sugar-accumulating
capacity. Only Gamza 3-4-4 and Gamza
52-6-5 — 6.408 g/dm® were distinguished
with mathematically proven higher titratable
acidity, compared to 5.633 g/dm® of the
variety population. The titratable acids of
the rest of the clones were in the range
from 5.583 g/dm® of Gamza 1-2-3 to 5.883
g/dm® of Gamza 52-9-4.

CONCLUSIONS

1. The comparative study showed a
significant difference in the vyield and
grape quality of the selected clones, that
could be divided into the following groups:

- clones where the average mass
per cluster and yield per vine were
insignificantly higher than those of the
variety population and having
unsatisfactory sugar-accumulating
capacity — Gamza 1-2-3;

- clones where the average mass
per cluster and yield per vine were close
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OT s03a ca O6amM3km OT Tes3n Ha
nonynauusta Ha copta M C [gobpa
3axapoHaTpynBatia cnocobHoCT — Mm3a
2-17-5 n Nem3sa 3-4-4;

- K/IOHOBE CbC 3HAYUTEsIHO no-
ronAama cpefHa maca Ha rposf, no-Bucok
JobmB  OoT 1032 WU NO-UHTEH3WBHO
3axapoHaTpynBaHe — [bm3a 52-6-5,
Mm3sa 52-9-4 n Memsa 52-9-5.

2. Bb3 ocHoBa Ha nosiyyeHute ot
CpaBHUTENHOTO M3c/eABaHe pe3y/iTaTu e
n3nbyeH Mom3a KNoH 52-9-5 n npepgno-
XeH npe3 2016 r. 3a n3nuTeaHe oT M3nbi-
HUTEeNHarTa areHuus no copTou3nuTBaHe,
anpobauust U ceMekoHTpon 3a Pasnuuu-
MOCT, XOMOF€HHOCT 1 CTabUIHOCT.

to the variety population and having good
sugar-accumulating capacity - Gamza 2-
17-5 and Gamza 3-4-4;

- clones with significantly higher
average mass per cluster, higher yield per
vine and more intense sugar
accumulation — Gamza 52-6-5, Gamza
52-9-4 and Gamza 52-9-5.

2. Based on the results obtained
from the comparative study, Gamza clone
52-9-5 was outlined and proposed in 2016
to be tested by the Executive Agency of
Plant Variety Testing, Approbation and
Seed Control for  distinctiveness,
uniformity and stability.
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Comparative study of Rubin variety affinity
to different rootstock in the nursery
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PE3IOME

MpoBeneHO e cpaBHUTEIHO NPOyYBa-
He Ha adpmHuTeTa Ha copT Py6uH c no30-
BUTE MOAMOXKM BepnaHguepu X Punapus
CO4 — ocHOoBeH 3a cTpaHata (KOHTpona),
BepnaHanepn x Pynectpuc 110 Puxtep,
Punapusa x (Kopgudonua x Pynectpuc) 44-
53 Maner n ®epkan. OTyeTeHu ca cTene-
HUTE Ha pereHepauuss Ha npucageHuTe
pesHnuM  cnen  cTpatudpukaumsatTa  —
Kauslycoobpa3syBaHe B MACTOTO Ha Npucax-
JaHe W neTata Ha MOOJ/I0XKKOBUSA PE3HUK,
KopeHoobOpasyBaTenHarta Crnoco6HOCT #
pasBUTMETO Ha NbNKATE Ha npuUcajHuka.
MpocnefeHun ca AMHaMuKarta Ha nokapsaHe,
pactex W y3psiBaHe Ha obnaropogeHuTe
nosn. OTyeTeHa e pasnmkata B fobusa OT
noslyd4eHnTe CTaHOApPTHU BKOPEHEHW f103W.
C Hai-BMCOK NPOLEHT CTaHAapTHU N03u e
KoMmbuHaumaTa ¢ nognoxkara 110 Puxtep —
46,1%, a C Hal-HUCBK MPOUEHT npu
nognoxkara CO4 — 41,4%.

KniouoBu Aymu: copT, MNOAJOXKKA,
amHUTET, BKOpeHunuLLe, obnaropogssaHe,
Kaustyc, /103u

yBO/[,

CbBpemeHHOTO Js103apcTBo (Katerov
et al.,, 1990) e HemuciMmo 6e3 HaMuneTo
Ha NoaxoAsaLWM 3a pPas/IMYyHUTE KIUMATUYHK
M MNOYBEHM YCNOBUSS W 3a OTAENHUTE

SUMMARY

A comparative study was carried
out of Rubin variety affinity to the
rootstocks Berlandieri x Riparia SO4 —
basic for the country (control), Berlandieri
X Rupestris 110 Richter, Riparia X
(Cordifolia x Rupestris) 44-53 Maleg and
Ferkal. The regeneration stages of the
grafted cuttings after stratification were
reported — callus induction at the location
of the graft and the rootstock base, the
root formation capacity and the cutting
buds development. The dynamics of
germination, growth and ripening of the
grafted vines were monitored. The
difference in yield of the standard rooted
vines was reported. The highest rate of
standard vines was obtained with the
combination of 110 Richter rootstock —
46.1%, and the lowest rate with CO4
rootstock — 41.4%.

Key words: variety, rootstock,
affinity, nursery, grafting, callus, vines

INTRODUCTION

Contemporary Vviticulture (Katerov
et al., 1990) shall be impossible without
the availability of phylloxera resistant
rootstocks suitable for the various weather
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KyNTYpHU cOpTOBE /103U (PUIOKCEPOYCTOM-
YMBM NOAOJIOKKU. THAXHOTO W3NOMA3BaHE B
npaxkTmkKarta ce e HaJIoKUMI0 cnep NPoHNKBa-
HeTo Ha dhunokcepaTa Mo s03sTa Ha eBpo-
nenckuTe cTpaHu, OTrNexXaaHn Ha cobCTBeH
KOpEH, KOATO 3a KpaTbK nepvog rm yHULLO-
XaBa. B usana EBpona, BKIHUYATENHO U
Bvarapusa (kbaeto hunokcepara e oTkputa
3a NpbB NbT npe3 1884r. BbB BuanHCKO),
OTrNeXAaHeTo Ha Jflo3aTta e CcTaHa/lo Bb3-
MOXHO Cfef, NpUcaxaaHeTo Ha Ky/nTypHuTe
COPTOBE BbPXY /I030BU NOASIOKKN, YCTORUN-
BW Ha KopeHoBa ounokcepa.

Mpo61eMbT 3a M360p Ha NOAI0XKKA U
npucagHuk cnopep Lelakis (1960) Tpsab6sa
fa 6bae pesynrtar Ha CbbnogaBaHeETO Ha
Ton cbyeTaHus: noysa-noa/oxKa,
noAnoXKa-npucagHuk u npucagHuK-KNMmar.
Ot TOoBa ce pasbupa, 4ye npu m3bopa Ha
noanoxka tpsbesa ga ce vMa npeasug ot
efHa CcTpaHa HeiHOTO OTHOLLEHME KbM MOou-
BaTa v OT Apyra KbM NpucagHuka, a Ha npu-
CaflHMKa, OTHOLUEHMETO KbM MoA/oxkaTa u
KbM KMMaTa.

MoBefeHVeTO Ha OTAeNHWTe napT-
HbOPY MpU NpucaxjaHe e npegmeT Ha MHO-
ro6poiiHM NpoyyYBaHMs 1N € CBbP3aHo C B3a-
MMOOG6PA3HOTO BAWUSHWE MEXAY MNOAM0XKa-
Ta 1 npucagHvka, KouTto onpeaenaTt usmno-
NIOTMYHOTO  (PYHKUMOHMpaHe Ha pfasaTa
reHoTvna, kato TPYAHO MOXe [a ce nocoyu
Koli OT TaAX urpae no-saxHa ponsa ((Lilov,
1976; Pouget and Delas, 1982; Becher,
1984).

Tbih KaTo 32 CbBPEMEHHOTO pPaBHULLE
Ha 3HaHuATa B obnacta Ha admHUTeTa TOW
BCEe OWe He MOxe Ja ce npeasuau
(npenckaxe), NoA6OPBT Ha NOANOXKKMTE 3a
onpegeneHun, palioHMpaHu 3a gajeHn mecta
KY/NITYPHW COPTOBE Ha no3arta Moxe ga 6bae
pelleH camo upe3 Mnpekns eKCrnepumeHT.
3atoBa npean BCAKO MpenopbyBaHe U
n3non3eaHe Ha nopgnoxkara npy fosarta e
Heob6Xxo04UMO fI0KasIHO M3cnefBaHe, 3alloTo
pesyntaTuTe, KOUTO Ce MosiyyaBaT He ce
cbrnacysar C NOBEYETO OT MOJIlyYeHUTe B
pasfiMyHu painoHn Ha EBpona

Llenta Ha HacToslLeTo npoyysaHe e
Ja ce npoyun admHuTeTa Ha copT Py6uH
KbM HAKOW BUOBE MOAMOXKN, HENPOYYBaHN
3a cera, kato ce nosiyum OGUOMOTNYECKM
LEHHO, XW3HEHO W MNPOAYKTUBHO JI030BO
pacTeHue.

and soil conditions and for the individual
grapevine varieties. Their use in practice
was necessitated after the penetration of
phylloxera in the European vineyards,
grown on their own root, which for a short
time had destroyed them. Throughout
Europe, including Bulgaria (where the
phylloxera was first discovered in 1884 in
Vidin), grapevine growing became
possible after the grafting of the cultivars
to rootstocks resistant to the root
phylloxera.

The choice of the rootstock and the
cutting, according to Lelakis (1960) should
be the result of observing three
combinations: soil-rootstock, rootstock-
cutting and cutting-climate. That means
when selecting a rootstock it should be
considered its interaction with the soil and
the cutting, while of the cutting — its
interaction with the rootstock and the
climate.

The behavior of the individual
components during grafting has been the
subject of numerous studies and it was
related to the interdependent influence
between the rootstock and the cutting,
determining the physiological functioning
of both genotypes, as it has been difficult
to be pointed which one has played a
more important role (Lilov, 1976; Pouget
and Delas, 1982; Becher, 1984).

Since affinity could not yet be
predicted based on the current level of
knowledge, the selection of the rootstocks
for certain regions for the respective
grapevine varieties might be solved only
by the direct experiment. Therefore, prior
to any recommendation and use of the
rootstock, a local study is required
because the obtained results are not
consistent for the different regions of
Europe

The objective of this study was to
investigate Rubin variety affinity to some
types of rootstocks that have not been
studied so far, by obtaining a biologically
valuable, viable and productive grapevine.
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MATEPVAJT U METOOU

OnuTbT e wu3BefeH Mnpe3 nepuoja
2011-2013 rognHa B N1030BOTO
BKOpeHunvwe Ha EkcnepumeHTanHaTa 6a3a
Ha WNB-MNneBeH. Mpoy4yBaHeTO e
npoBefeHo cbC copT PybuH npucageH Ha
cnefHvTe /1030BMTE MOASIOXKKM:

AMepUKo-aMeprKaHCKN Xnbpuau;

- bepnaHgnepn x Punapuna SO4 -
KOHTpoO/1a (OCHOBEH 3a CTpaHara);

- bepnaHguepn x Pynectpuc 110
Rihter;

- Punapua x  Pynectpuc X
Kopandonua 44-53 Malegue;

EBponeincko-amepukaHcku xmbpuau;

- depkan (/bepnaHpgunepwu X
Konombap/ x /KabepHe COBWHBOH X
BepnaHgvepwu/);

MpucaxgaHeTo € W3BbPLIEHO Ha
mMaca, MaluHHO. CrpatudmkaumaTta Ha
npucageHnte pesHUUM e wu3BbpLleHa Mo
Knacuyeckara TexHomornsa B cybctpar oT
ObpBEHUW  CTBPrOTUHW  MNPU  MOCTOSIHEH
KOHTPO/1 Ha ycnoBuaTa 3a cTpatuduumnpaHe
- Temneparypa B MACTOTO Ha npucaxnaHe,
Temneparypa v BNaXKHOCT Ha Bb3ayxa.

MpucageHnTe pe3Huuu ca BKOPEHEHN
Mo /1IeX0BO-/IEHTOBATa TEXHONOTUSA.

Mpes OTYETHUAT nepyog  ca
Npoy4YeHn crnegHUTe nokasarenu:

1. TlpoyuyBaHna BbpXy npouecute Ha
pereHepauua cnep crTpatuukaumaTa Ha
nprvcageHvnte BapuaHTu:

1.1. KanycoobpasyBaHeTo B MSACTOTO Ha
npucaxgaHe wn netara Ha MOASIOXKKOBUSA
pe3HuK;

1.2. KopeHoobpa3syBaTtesiHa cnocobHOCT Ha
nogsioxkara.

2. TpoyyBaHusi BbPXy BereTaTMBHUTE
NpPosiBU Ha OTAENHUTE BapuaHTW BbLB
BKOPEHWUNLLE:

2.1. AnHamuka Ha nokapBaHe;

2.2. lInHamuka Ha pacTex Ha /ieTopacTuTe;
2.3. OvHamvka  Ha  y3psBaHe Ha
netopacTtuTe;

3. [obus cTaHAApTHY S103U.

PE3YJITATU N OBCBXXOJAHE
*CTeneH Ha KanycoobpasyBaHe Mo
BpemMe Ha cTpaTudukauusTa Ha npuca-
AEHNTE Pe3HULM
Mpu BCUYKUTE COPT/MOAMO0XKOBN KOM-

MATERIAL AND METHODS

The trial was carried out during the
period 2011-2013 in the vine nursery of
the Experimental base of IVE - Pleven.
The study was conducted with Rubin
variety grafted to the following rootstocks:

American-American hybrids:

- Berlandieri x Riparia CO4 -
control (basic for the country);
- Berlandieri x Rupestris 110

Richter

- Riparia x Rupestris x Cordifolia
44-53 Malegue;

European-American hybrids:

- Ferkal (/Berlandieri x Colombar/ x
/Cabernet Sauvignon x Berlandieri/);

Grafting was performed on a table,
by machine. The stratification of the
grafted cuttings was done by the classical
technology in sawdust under constant
monitoring of the stratification conditions —
temperature at the place of grafting, air
temperature and humidity.

The grafted cuttings were rooted by
bed-lining technology.

The following indicators were
recorded during the period of the study:
1. Investigations of the regeneration
processes after the stratification of the
grafted variants:
1.1. Callus induction at the site of grafting
and the base of the rootstock;

1.2. Root-formation capacity of the
rootstock;
2. Investigations of the vegetative

manifestations of the individual variants in
the nursery;

2.1. Dynamics of germination;

2.2. Dynamics of shoot growth;

2.3. Dynamics of shoot maturing;

3. Yield of standard vines.

RESULTS AND DISCUSSION

* Degree of callus induction during
the stratification of the grafted cuttings

For all variety/rootstock combinations,
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6uHauuM ca OTYETEHW CPaBHUTENHO HOp-
MasiHW pereHepauvoHHUTE NpoLecu B MAC-
TOTO Ha npucaxjaHe u netara Ha MnojJ/0X-
KOBMAT pe3HuK (Tabnmya 1). Mo oTHoweHne
Ha MpoueHTa pe3HUUM C Nb/IeH KPbLroB
Kaslyc B MACTOTO Ha npucaxjaHe cpejHo 3a
nepvoaa Hai-BMCOK NPOLLEHT e OTYEeTeH npu
nogsioxkara 44-53M — 97,5%. MNpun ocTtaHa-
NiTe TpW BapuaHTuUTe MpoLeHTa € B MHOro
6/1M3KM rpaHuum ot 62,1% npu 110 Puxtep
[0 64,6% 3a Pepkan n CO4. C 1/2 n 1/3
KaslyC HAMa HSIKakBY CbLUECTBEHU pPas3/imums
B OTYeTeHWTe CTOMHOCTU MeXAay oTAenHuTe
NOA/IOXKM U CTOMHOCTUTE Ca He3HauMTesTHU.
C 2/3 kanyc oT4yeTeHWUs MPOLEHT € Masiko
no-BMCOK Mpu TpuTe BapuaHTa KoUTO ca C
OTYETEH MO-HUCBLK MPOLEHT MbJleH KPbIoB
Kanyc. BapuaHtuTte ¢ nognoxkara 44-53 M
n depkan HAMAT oT4yeTeHn f103n 6e3 Kaslyc
3a uenusa nepuod. CTONHOCTMTE MO TO3M
rnokasaTesi ca HWCKU W Npu oCcTaHasMTe [Be
nogsioxkn — 110 Puxtep ¢ 0,4% n CO4 ¢
2,1%.

Mpun netata Ha NOASIOXKOBUAT
pe3HMK e OT4YeTeH HaW-BUCOK NPOLUEHT
Nb/IEH KPBroB Kaulyc npu nogsioxkarta 44-53
M — 97,5%. Haili-HUCBHK e npoueHTa npu
BapuaHTute ¢ nognoxkute CO4 — 73,8% u
®epkan — 72,5%. C 2/3, 1/2, 1/3 n 6e3
KaslyC HsIMa O0CO6EeHM pasnuunsa  mexay
OTYeTEHUTE CTOMHOCTU MEXAY BapuaHTuTe.

Cnep cTpatndmkaumaTa ce oTYeTeHun
N 6posi Ha KopeHoBWTe 3auyaTbuu. Hai-
BMCOKa KopeHoobpasyBaTesiHa CnocobHOCT
e oTyeTeHa Ha nognoxkara ®epkan -
98,3%, cnepgBaHa o1 nogsoxkara 44-53M ¢
91,3%, KoeTo nMOTBbpPXAaBa MNpeaxonHu
uscneisaHMs N BEPOATHO € CBbpP3aHO C
6uonornyHarta i cneymduka. NpebpoeHun ca
1 o6pasyBasinTe ce KOPeHoBY 3a4aTbLUy Npu
netara Ha MOAJ/IOXKKOBUTE pPEe3HULM Mpu
BCUYKM BapuaHTWU. TyK OTHOBO MOA/I0OXKaTa
depkann e C Hali-BUCOKM CTOMHOCTU Ha
OTYMTaHWUSA nokasares ¢ npebpoeHn 5,9 6p.
KOpEeHOBM 3ayaTbUyM CpedHo Ha efuH
NOAJ/I0XKKOB Pe3HMK. BUCOK 6poit kKopeHOoBYU
3ayaTbUM € YCTAHOBEH CbWOo W npu
nognoxkara 44-53 M — 4,1 6p. OctaHanute
[Be MOAMOXKN ca C He3HauuTeneH 6poii
KOpeHoBM 3ayatblu, kato npun CO4 Te ca
faxe nog 1 6p. cpegHo Ha npucajeH
Pe3HuK.

relatively normal regeneration processes
at the grafting site and the base of the
rootstock were recorded (Table 1).
Regarding the rate of cuttings with full
circular callus at the grafting site, the
highest rate was reported for 44-53M
rootstock — 97.5%. For the other three
variants, the rates were within very close
range from 62.1% for 110 Richter to
64.6% for Ferkal and SO4. With 1/2 and
1/3 callus there were no significant
differences in the accounted rates
between the individual rootstocks and the
values were negligible. With 2/3 callus the
reported rate was slightly higher in the
three variants that had a lower rate of full
circular callus. The variants with 44-53M
and Ferkal rootstock did not have vines
without callus for the whole period. The
values for this indicator were low for the
other two rootstocks too - 110 Richter by
0.4% and SO2 by 2.1%.

At the base of the rootstock, the
highest rate of full circular callus was
recorded for 44-53 M rootstock — 97.5%.
The lowest rate was obtained in the variants
of rootstocks SO4 — 73.8% and Ferkal —
72.5%. There were no significant differences
between the reported rates for the variants
with 2/3, 1/2, 1/3 and without callus.

After the stratification, the number
of the root germs was counted too. The
highest root formation capacity was
recorded for Ferkal rootstock — 98.3%,
followed by 44-53M — 91.3%, confirming
the results from preceding researches that
was probably related to its biological
specificity. The root germs at the base of
the rootstock in all variants were also
counted. Here, again, Ferkal rootstock
had the highest rates for this indicator with
5.9 root germs on the average per
rootstock cutting. A high number of root
germs was also found for 44-53 M
rootstock — 4.1 pieces. The other two
rootstocks had an insignificant number of
root germs as for SO4 they were even
below 1 on the average per grafted
cutting.
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Tabnuua 1. Kanycoobpa3lyBaHe 1 KOpeHoobpa3lyBaHe crieq cTpatuukaymsaTa — 2011-2013r.
Table 1. Callus induction and root-formation after stratification — 2011-2013

Mpu cnoiikata / At the graft Mbnku / Buds Mpu netata / At the base C Bes Bpoii
BapI./IaHT FoguHa MueH PasB. | Hepass. Muien KOpEeHW | KOpeHu KOpeHu
Variant Year 0 1/3 1/2 2/3 Full Deve |Undeve| O | 1/3 | 1/2 | 2/3 EFull With Without | Number
loped | loped roots roots of roots
Rubin X 2011 0.0 0.0 0.0 25 975 | 725 275 |00] 00| 0.0 | 0.0 |100.0 5.0 95.0 0.11
sS04 2012 1.25 175 | 10.0 | 325 | 38.75 |81.25| 18.75 | 0.0 | 0.0 | 0.0 | 8.75 | 91.25 | 11.25 92.5 0.19 pc.
2013 5.0 7.5 125 | 175 | 575 | 675 325 [225]20.0| 5.0 | 225 | 30.0 65.0 35.0 1.20 pc.
CpepgHo/Average % | 2,1 8.3 75 | 175 | 646 | 73.8 263 | 75|67 |17 ]104 | 738 27.1 74.2 0.5
Rubin x 2011 1.25 175 | 10.0 | 325 | 38.75 |81.25| 18.75 | 0.0 | 0.0 | 0.0 | 8.75 | 91.25 | 11.25 92.5 0.19 pc.
110R 2012 0.0 25 25 | 175 | 775 | 80.0 200 |00] 00| 0.0 | 50 95.0 57.5 42.5 2.23 pc.
2013 0.0 0.0 75 | 225 | 70.0 | 975 25 25| 75| 5.0 | 25.0 | 60.0 52.5 35.0 2.33
CpepgHo/Average %| 0,4 6.7 6.7 | 242 | 62.1 | 86.3 138 |08 |25 | 1.7 | 129 | 82.1 40.4 56.7 1.6
Rubin x 2011 0.0 0.0 0.0 25 97.5 | 55.0 450 | 00| 0.0 |125] 375 | 95.0 83.75 16.25 | 3.25 pc.
44-53M 2012 0.0 25 0.0 25 95.0 | 70.0 30,0 |00] 00 00| 25 97.5 92.5 7.5 4.58 pc.
2013 0.0 0.0 0.0 0.0 | 100.0 | 97.5 0.0 0.0 00| 00 | 25 | 100.0 97.5 25 4.60 pc.
CpepHo/Average % 0,0 0.8 0.0 1.7 97.5| 74.2 25.00 0.0, 0.0/ 0.4 29 975 91.3 8.8 4.1
Rubin x 2011 0.0 8.75 | 6.25 | 23.75| 61.25 | 85.0 150 |1.25| 25 |3.75| 375 | 55.0 95.0 5.0 5.28
Ferkal 2012 0.0 7.5 125 | 30.0 | 50.0 | 95.0 5.0 0.0] 00| 00 | 50 95.0 100.0 0.0 6.8
2013 0.0 7.5 25 7.5 825 | 975 25 75| 75| 50 | 125 | 675 100.0 0.0 5.53
CpepHo/Average % 0,0 7.9 7.1 204 64.6] 925 75 29| 33 29 183 725 98.3 1.7 5.9
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Mpu oTuMTaHe Ha nokasartens
pasBuTK MbMKK (NOKapanu netopacTtun) ce
yCTaHOBM, 4Ye BapuaHTa C noasoxkara
®epkann e ¢ 92,5 % pas3BUTN MbIMKK, a
ocTaHanmTe Tpu BapmaHta cbe CO4, 110
Puxtep n ®epkan ca B rpaHuyute 73,8 % -
86,3% pa3suTU oun crnes crTpatudu-
KauuaTa.

*CTeneH Ha BANSHME Ha NOAJI0XKM-
Te BbpXy BereTaTuBHUTE MPOSABM Ha
npucageHnTe copToBe N0 KOMOBUHaLUNMN

BrivaHneTo Ha /1030BUTE MOAJ/10X-
KN BbpPXY BeretatvBHUTE TMPOABM Ha
npucageHnuTe copToBe € MPOYy4YeHO 4pes
OTYMTaHe Ha AMHaMUKUTE Ha nokapsaHe,
pactex u y3psABaHe Ha sietopactute Ha
nos3unte npes BeretayuaTa.

lMokapBaHeTO Ha neTopacTuTe Ha
npucageHnTe BapuaHtn e oTynTaHo B
AnHamuka npes 10 gHn. MpebposiBaHu ca
nokapasmte sietopact¥ no noBTOPEHUSA
npu BCUYKN BapuaHTM B onuta U cnej
TOBa pe3ynratuTte ca ocpefHeHu cpesHo
3a nepuoga 2011-2013r.  N34UCNEHN B
NpoLeHTM KbM 6pOA Ha BKOPEHEHUTE
obnaropofeHu pesHuuun. Pesyntatute ot
npoyysaHeTO Ha TO3M TMokasaten ca
npeacraseHn Ha durypa 1.

OTyeTeHVTe AaHHM NoKassaT cpas-
HUTENIHO [06pOo nokapsBaHe Mpu BCUYKM
BapuaHTW BbLMNPEKM TBbLpAE ronemMuTe
pasnuuua B pe3yntartn npes otgesiHuTe
roAVHU Ha N3NUTBAHETO UM,

Mo-go6bpo nokapeaHe ce Habnwoaa-
Ba Mpu BapunaHTuTe ¢ Noasoxkute 44-53 M
— 72,7%, cnepgaH OT TO3U C NoAJ/ioXkarta
110 PuxTtep cbc 72,0%. Hait-cnabo nokap-
BaHe e O0T4yeTeHO C nog/ioxkute CO4 —
64,0% n ®depkan — 63,5%.

=Py BH X O
Pylinix 44 53M

]
g

When accounting the indicator
developed buds (germinated shoots) it
was found that the variant with Ferkal
rootstock had 92.5% developed buds
while the other three variants with SO4,
110 Richter and Ferkal were within the
range 73.8% - 86.3% developed buds
after the stratification.

*Impact level of the rootstocks on
the vegetative processes of the grafter
varieties per combinations

The impact of the rootstocks on the
vegetative manifestations of the grafted
varieties was studied by taking into
account the dynamics of germination,
growth and ripening of the shoots during
vegetation.

The shoots germination of the
grafted variants was reported in dynamics
each 10 days. The germinated shoots per
replications were counted for all variants
in the trial, and then the average results
were calculated for the period 2011-2013
and turned as a percentage of the
number of the rooted grafted cuttings.
The results for this indicator are
presented in Figure 1.

The reported data showed a fairly
good germination in all variants despite
the very large differences in the results
over the years of the study.

Better germination rate was
observed in the variants of 44-53 M
rootstock — 72.7%, followed by 110
Richter — 72.0%. The lowest germination
rate was reported for SO4 rootstock —
64.0% and Ferkal — 63.5%.
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BHOpEHEHH 103K, Gp.
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®dur. 1. JnHamMmnka Ha nokapsBaHe
Fig. 1. Dynamics of germination
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Mpun npocnegssaHe guHamukarta Ha
pacTtex Ha BKOpeHeHuTe io3udku (Purypa
2) BbB BKOPEHWINLLETO MOYTU U3PaBHEHU
Hali-BUCOKM pe3ynTaT ca OT4yeTeHu C
nognoxknte CO4 — 89,7 cm, 44-53 M —
89,6 cm u depkan — 85,2 cm Ab/mknHA Ha
rnaBHWA NeTopacTt, a Hal-HucbK npu 110
Puxtep — 68,4 cm Ob/mKMHA Ha rNnaBHUA
netopacT. o OTHOLEHVEe 6pos Ha Mexay-
Bb3/IUATa He ce Habnwjasa CbllecTBeHa
pasnuka. C Haii-ronsim 6poii mexayBb3/ms
e BapuaHTa ¢ depkan — 32,0 6p., a ¢ Hali-
Ma/sTbK OTHOBO € TO3U C Hai-Mankus npu-
pacT 110 PuxTtep ¢ 28,76p. Mex4yBb3/nus.

—
o o O
o O o

[
[= I =

3 abnxvHa netTopacT, cm

The highest, almost equal, results
were recorded for SO4 — 89.7 cm, 44-53
M — 89.6 cm and Ferkal — 8 5.2 cm length
of the principal shoot, while the lowest for
110 Richter — 68.4 cm length of the
principal shoot when monitoring the
growth dynamics of the rooted vines
(Figure 2) in the nursery. There was no
significant difference with regard to the
number of internodes. The highest number
of internodes had the variant of Ferkal —
32.0, and the smallest again had the variant
with the smallest growth 110 Richter — 28.7.
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dur. 2. IMHaMrKa Ha pacTex npu copt Py6uH
Fig. 2. Dynamics of growing of Rubin variety

Mpu npocnegasaHe AuHaMuKata
Ha y3psBaHe (Purypa 3) Ha r1aBHUSA
NleTopacT Ha BKOpPEHeHWTe 1031 Tpu OT
BapuaHTMTe ca B MHOTO TECHU MHTepBa-
v no mexgy cu. Pa3nukata e oT camo
1,5 cm — ot 54,4 cm npu npucageHuTte
no3n Ha nognoxkara ®epkan go 55,9 cm
3a Te3n npucageH Ha nognoxkara 44-53
M. Cobliara TeHAEeHLMA € U Mpu oTYnTaHe
6pos Ha 3penute MexayBb3nma — 19,3
6p. npu BapuaHTa ¢ depkan go 20,9 6p.
npu BapuaHta Cc 44-53 M. lNpu Kombu-
HauuaTa c nogsioxkata 110 Puxtep e
yCTaHOBEHA HaW-HWCKa CTOMHOCT — 43,6
cm Ab/mkuHa U 17,9 6p. MexayBb3nus.
MonyyeHnTe pesyntatv 3a Y3psABaHeETO
npu pasnnyHUTe BapuaHTM ca MnoyTu
€/JHOMOCOYHM MO FroAUHN.

While following the dynamics of
ripening (Figure 3) of the principal shoot
of the rooted vines, three of the variants
were within very close ranges. The
difference was only 1.5 cm — from 54.4
cm of the vines grafted to Ferkal
rootstock to 55.9 cm for those grafted to
44-53 M rootstock. The same trend was
also observed when counting the number
of mature internodes — 19.3 for the
variant of Ferkal up to 20.9 for 44-53 M
rootstock. The lowest rate was found for
110 Richter rootstock — 43.6 cm length
and 17.9 internodes. The results obtained
for the ripening of the different variants
were almost uniform per years.
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dur. 3. JMHaMuKa Ha y3psiBaHe npu copT Py6uH
Fig. 3. Dynamics of ripening of Rubin variety

*BnnaHne Ha n1030BMTE MOLA/OXKKN
BbPXY f406UBa cCTaH4apTHW N03un

[0o6VBBT MbpPBOKIACHW 103K Cbriac-
HO M3MCKBaHWATA periaMeHTupaH B 3ako-
Ha 3a MOCEeBHWA W MocafbyHuA matepunasl
CpefHO 3a OTYETHUA nepuos e 3af0BOSINT-
eneH (durypa 4). C Hail-BNCOK NPOLLEHT Cy-
MapHO e MoCTUrHaT npu npucaxgaHe ¢ noj-
noxkarta 110 Puxtep — 46,1 %. Hail-HucHbK
MPOLIEHT MbPBOK/IACHN /1031 € OTYETEH NpWU
npucaxgaHeTo Ha noasnoxkara CO4 — 41,4%.

*Impact of vine rootstocks on the
yield of standard vines

The vyield of premium vines
according to the requirements set forth in
the Seed and Propagating Material Act on
the average for the period of the study was
satisfactory (Figure 4). The highest rate in
total was obtained for the variant grafted to
110 Richter rootstock — 46.1%. The lowest
percentage of premium vines was reported
for grafting to SO4 rootstock — 41.4%.
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2011

2012

2013

B Py6uH x Depkan

cpegHo

dwur. 4. o6VB NbPBOK/IACHN 103U
Fig. 4. Yield of premium vines
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n3BOAM

1. Hali-gobpo kasycoobpa-
3yBaHe B 30Hara crovika e nosiy4eHo npu
nognoxkara 44-53 M — 97,5%. MNMpwu neta-
Ta Ha MNOANMOXKOBUSA pPEe3HWK chbluaTta

noasiokka OTHOBO € C  Hali-BMCOKK
cToliHoCcTK — 97,5%.
2. Mognoxknte 44-53 M u

depkan MHAOyUMpaT Haii-BUCOKA KOPEHO-
o6pasyBaTesiHa CNocoBHOCT cnef, npoLe-

ca Ha cTpatudukauus. opnoxkaTta
®epkan 98,3%, a 44-53 M — 91,3%.
3. Hali-BMCOK MPOLEHT Nbp-

BOK/IACHM /1031 € MOIyY4eH Mnpu npucax-
JaHeTo ¢ nognoxkara 110 Puxtep — 46,1%.

CONCLUSIONS

4, The best callus induction
in the zone of the graft was obtained with
44-53 M rootstock — 97.5%. At the base of
the rootstock cutting the same rootstock
again had the highest rates — 97.5%.

5. 44-53 M and Ferkal
rootstocks induced the highest root
formation capacity after the stratification
process, Ferkal — 98.3%, and 44-53 M —
91.3%.

6. The highest rate of
premium vines was obtained for grafting
to 110 Richter rootstock — 46.1%.
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