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PE3OME

B cratuata ca otpaseHu nbpeBuUTeE
pesynraTtu 3a B/MAHMETO Ha buocTumyna-
Topa O3upun BbPXY pactexa Ha npuca-
OEHV pesHuUM B /1030BO BKOPEHU/MLLE.
OnuTbT e npoeegeH npe3 2018 n 2019 r.
C BMHEHMA copT Kannblukn py6buH, nprca-
OeH Bbpxy nognoxkata bepnaHanepu X
Punapua CO4. EchekTbT OT TpeTupaHeTo
€ OLEeHeH Nno nokasarenure, oTpassBalin
WHTEH3MBHOCTTA Ha pactexa Ha rnaBHus
netopach/, guameTbpa Ha BTOPOTO My
MEeXAYyBb3/ne 1 06LNs NpupacT Ha BKO-
peHeHuTe no3u. Bbnpeku, ye craTucTtu-
yecku [okasaHu ca camo pesyntatute oT
BTOpaTa roguHa, u npes Asete e Havue
o6La TeHAeHUMS 3a NONOXUTESTHO BUA-
HWe Ha NpoAyKTa B Mos3a Ha TpeTmpaHus
BapuaHT.

Kntouosu AyMn: Osnpunn,
6uocTumMynaTopu, /1030BO BKOpPEHUNULLE,
npucageHn pesHuuu, rnaBeH netopacsb/l,
pacTex, o6l npupacT

SUMMARY

The first results of the impact of
Osiryl biostimulator on the grafted cuttings
growth in a vine nursery were presented
in this paper. The trial was carried out in
2018 and 2019 with Kailashki Rubin wine
variety grafted to Berlandieri x Riparia
S04 rootstock. The effect of the treatment
was evaluated by the indicators reflecting
the main shoot growth intensity, the
second internode diameter and the overall
growth of the rooted vines. Although only
the results from the second year were
statistically proven, it was observed an
overall tendency for the product positive
impact in favor of the treated variant for
both years.

Key words: Osiryl, biostimulators,
vine nursery, grafted cuttings, main shoot,
growth, overall growth
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YBO/[,

MpoAob/KUTENHOTO U HEMpPaBW/IHO
WHTEeH3U(MUMpaHe Ha 3eMefesnickoTo npo-
M3BOACTBO € efHa OT NPUYUHUTE, BAuse-
WM oTpuLaTenHO BbpXy NOYBEHOTO MJIO0-
popoame (Nankova, 2015). N3BecTHM ca
c/lyyan, B KOMTO nopaan BAUSIHUETO Ha
pasiMyHM PakTopu pacTeHusTa He nosy-
yaBaT BCWUYKM HEOOXOAMMMW XPaHUTENHU
BELLECTBA OT TEXHUS] €CTECTBEH N3TOYHUK
(Prodanova-Marinova, 2016). OT egHa
CTpaHa, B yC/I0BUSATA Ha AUHAMUYHO MNpo-
MEHSALNSA Cce KAMMaT W aHTPOMNOreHHo
HaTtoBapBaHe, cneunuyHuTe HYXAW Ha
OFPOMHO MHOXECTBO KyNTypu U COPTOBeE,
oTrexaaHn npu pasuyHu TEXHO0ruu,
He morat fga 6bgar ygosnetsopeHu. OT
Apyra, npes nocnegHoTo AeceTunetue
ApacTMYHO € HapacHasio notpeburtesn-
CKOTO TbpPCEHE Ha BMOMOTMYHM NPOAYKTH,
3a MpPoOM3BOACTBOTO Ha KOUTO CTaHAap-
TMTe Ha MexayHapogHaTta oegepauus Ha
OBWKEHMETO 3a OpraHMyHO Cesficko CTo-
naHcTeo (IFOAM) 3a pactutenHa 3awmta
U TOpeHe ponyckaTr npenaparm camo C
npupogeH npousxon (Staneva and
Gospodinova, 2018).

Cnopeg Nikolskiy et al. (2010) pac-
TEeXHUTE perynaTopu, 06eMHeHN B rpynu
nog pas3siMyHu Ha3BaHus, ce obocobsiBat
KaTo caMOCTOSITE/IEH KNnac (IN3MOMOTMYHO
aKTMBHM BellecTBa B kpasi Ha 80-Te rogu-
HM Ha XX Bek. [0 To3M MOMEHT ca 6unu
OTKPUTU 1 B pas3/iniHa CTENEH WU3y4YeHU
okosio 5000 TakmMBa CbefVHEHUA C XMMU-
4yeH, MUKPOBMOIOTMYEH W pacTUTeNeH Npo-
n3xof. TakmBa BellecTBa ca MUHepPasTHU-
Te XpaHUTENHN eNIeMEeHTU, XYMUHOBUTE 1
(QyNBVHOBUTE  KUCENNHW, BUTAMWUHUTE,
nonusaxapugute, nentuaute, amuHOKKUCe-
NIHUTE, eH3uMuTe, 6enTbunTe, UTOXOp-
MOHWUTE 1 Ap. Te ce mu3nonseart npu pas-
MHOXaBaHETO Ha pacTeHusiTa ypes3 noca-
ObYyeH wmartepuan, B npegcevnToeHarta
06paboTka Ha cemeHaTa, 3a KOPEHOBO U
JINCTHO nogxpaHBaHe MO Bpeme Ha
BeretaumaTa. He Ha nocnegHo MSACTO
TpsbBa fa ce nma npensua v ToBa, Ye Ha
TAXHa 6as3a ce npousBexpga rossamo
pasHoobpasune OT TbProBCKU NMPOAYKTU.

INTRODUCTION

The extended and improper
intensification of agricultural production
has been one of the reasons that
adversely affected the soil fertility
(Nankova, 2015). There have been cases
where, due to the influence of various
factors, plants did not get all the nutrients
they need from their natural source
(Prodanova-Marinova, 2016).

On the one hand, in the context of a
dynamic climate changes and
anthropogenic loading, the specific needs
of a great number of crops and varieties
grown under different technologies could
not be satisfied.

On the other hand, the consumer demand
for organic products has increased
dramatically over the last decade, for which
the International Federation of Organic
Agriculture Movement (IFOAM) Standards
for Plant Protection and Fertilization only
allowed preparations of natural origin
(Staneva and Gospodinova, 2018).

According to Nikolskiy et al. (2010),
growth regulators, grouped under different
names, emerged as a separate class of
physiologically active substances in the
late 1980s. To date, around 5000 such
compounds of chemical, microbiological
and plant origin have been discovered
and studied to varying levels.

Such substances were the mineral
nutrients, humic and fulvic acids, vitamins,
polysaccharides, peptides, amino acids,
enzymes, proteins, phytohormones, etc.

They were used in the plant multiplication
through the propagation material, in the
pre-sowing treatment of seeds, for root
and foliar nutrition during the growing
season. Last but not least, it was
important to note that a wide variety of
commercial products were produced on
their basis.
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Mopagu TasnW MpUYMHA OrPOMHMSAT
6poi1 pesyntatu B cneynanmsmpaHaTa nm-
TepaTypa He 6uBa fa ce Tb/KyBa efHO-
3Ha4yHO, a B MpakTukata Ja ce npwunara
wab/1o0HHO. ToBa ce Hanara nopaan ecrtec-
TBEHOTO 06CTOATENCTBO, Ye Pas3/INYHUTE
pacTeHust U copToBe MMaT CBOW GUONO-
r’MYHM 0cobeHOoCTHU, cneyndnyHn N3MCKBa-
HUA KbM cpefata, KakTo M pasinyHa
peakumsi KbM Hest U TEXHOIOTMUTE, Ypes
KOUTO ce KynTmeBmpar. B cnyyas ¢ nosara
ce MMa npeasug W ToBa, Ye TA e Nog-
NIOXEHa Ha Trofi MO CTPECOBO HaToBap-
BaHe, CBbpP3aHO He camMoO C HaHeceHuTe
paHn BbPXY Pe3HuNLMTE, HO U C peauua
Apyrn chakTopy No BpeEMe Ha Beretatms-
HOTO I pa3aMHOXaBaHe.

MokasaTennTe 3a WMHTEH3MBHOCTTA
Ha pacTexa W KOMMYeCcTBOTO Ha efHoro-
OVWHUS npupacT gaeaT npeacrtaBa 3a
pacTexHata cuna Ha fio3arta, a B cnydast
C nocafgbyHua matepuan — 3a HeroBoTo
KauyecTBOTO. BbMpochbT 3a KOpPEHOBOTO
CTUMyfMpaHe Npu NPOVM3BOACTBOTO MYy €
0C06€EHO0 aKTyasieH, Tbii KaTo KbM MOMEH-
Ta B Bbnrapua B ToBa Hanpas/fieHNe Bce
olle He ca NpPoydyeHU peauuLa HOBM U
NnepcrneKkTMBHU COPTOBE J103M.

Llenta Ha u3cneaBaHeTo € ga ce
ycTaHoOBW edhekTa OT TpeTupaHeTo ¢ 6uo-
ctumynatopa O3mpuna BbPXY AMHaMmKaTa
Ha pacTexa ¥ 06Wms npupacT Ha BKope-
HeHuUTe N0o3u.

MATEPWNAN N METO4WA

OnnTbT € n3BefeH C BUHEHNS COpT
Kaiinbwkm pybuH (lvanov et al., 2011), npu-
cafileH BbpXy nognoxkara bepnaHavepun x
Pvnapus, cenekumsa OneHxaiim 4 (Roychev,
2012).

MpucageHnTe pesHuumM ce 3acaje-
HW C OTKpUTa ropHa 4acTt (4o napacuHa)
B ABypenosu nexu (Dimitrova et al., 2007;
Todorov, 2005). HanosiBaHeTo e ocbluec-
TBEHO B YC/IOBUSATA Ha MUKPOAbXAYBaHe
n kankoso (Tsvetanov, 2019).

OnutHaTa cxema BK/IOYBa 2
BapuaHTa: V1 — KoHTpona (6e3 TpeTupa-
He) n V2 — TpetnpaHe ¢ O3upwun, BCEKN C
4 noBTOpeHus No 50 6pos pesHuLK.

Therefore, the great number of
results in the specialized literature should
not be interpreted unequivocally, and
applied into practice as a pattern. That
was necessitated by the fact that different
plants and varieties had their own
biological features, specific requirements
for the environment, as well as different
response to it and the technologies
through which they were cultivated. In the
case of vine, it should also be considered
that it was subjected to a high stress
associated not only with the lesions on the
cuttings, but also with a number of other
factors during its vegetative propagation.

The indicators of the growth
intensity and the amount of the annual
growth give an idea of the vine growth
power, and in the case of the propagation
material, its quality. The issue of the root
stimulation during the plant propagation
material production had been particularly
urgent, as at present in Bulgaria a number
of new and promising vine varieties have
not been studied yet in this aspect.

The objective of the study was to
determine the impact from the treatment
with Osiryl biostimulator on the growth
dynamics and the overall growth of the
rooted vines.

MATERIAL AND METHODS

The trial was carried out with the
wine Kaylashki Rubin variety (lvanov et
al., 2011), grafted to Berlandieri x Riparia
rootstock, selection Openhaim 4
(Roychev, 2012).

The grafted cuttings were planted
with open top part (to the wax) in two-row
beds (Dimitrova et al., 2007; Todorov,
2005). Micro-sprinkling and drip irrigation
was used (Tsvetanov, 2019).

The trial pattern included 2 variants:
V1 - Control (no treatment) and V2 -
Osiryl treatment, each with 4 repetitions of
50 cuttings.
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BkopeHunvwaTta B Exkcnepumen-
TasnHaTa 6a3a Ha WJ/1B-INneBeH ce pa3sno-
narart Ha nowm ¢ eiuH U Cbll, NoYBeH
TUM — TEXKO NECBYUSINBO-T/IMHECT U3JYXEH
yepHo3eM, obpasyBaH BbLPXY [MHACAN
nboc (Krastanov and Dilkova, 1963).

Buoctumynatopbt O3upun 6naro-
NpUATCTBA pacTexa u pereHepaumsata Ha
KOpeHuTe, onTuMmaupankm abcopbunata
Ha BOJ4Aa W MMWHepaslHM BewecTBa OT
noysata. OfobpeH e 3a u3non3BaHe B
OpraHN4yHOTO NPOM3BOACTBO HA BCUYKU
KynTypu. TpeTupaHeTo ce M3BbpLUBa Npu
OBXA0BHU YC/IOBUSA, HanosiBaHe Wam ypes
npbckaHe (www.groupe-frayssinet.fr). 3a
uenTta Ha onuta To e cbobpaseHo C pas-
BUTMETO Ha XpaHeluTe KOpeHW Ha pes-
HULUTE N0 BpeMe Ha BKOPEHABaAHETO UM,
a HAUMHBT Ha BHacsiHe — C TexXHoorusaTa
3a oTrnexpaaHe B W1B-MneBeH (4pes no-
nvBHUTE BOAM). W/3BbplIEHO € ueTupu-
KpartHo, ¢ fgo3a 1000 ml/da.

Bb3gelicTBneTo Ha 6uocTumynartopa
€ OLeHeHO No crefHnTe nokasaTesnu:

- WHTeH3MBHOCT Ha pacTexa Ha rnas-
HUA netopacks (cm);

- [ObnxuHa Ha o6wums npupact (cm);

- Maca Ha o6wus npupact (g);

- [dvameTbp Ha BTOPOTO MeXAyBb3/ve
Ha rnaBHuA neTopacnbn (cm).

PacTex®bT Ha rnasHuTe sietopacnu
e npocfiefleH Nno BpemMe Ha BKOpeHsBa-
HeTo npe3 5 nHrtepsasnia ot 7-14 gHun. O6-
LWMAT NpupacT 1 guamMeTbpa Ha BTOPOTO
MexXJyBb3/IMe ca OTYETEHU Clef, oKkadvec-
TBABaHe Ha nocafbyHua matepuan. W3-
MepBaHUATa ca HanpasBeHu BbpXy 3 /1031
OT BCSAKO NOBTOPEHME.

Pesyntatute ca o6paboTeHn upes
OVNCNEepPCUOHEH aHaIM3  Ha  AaHHuTe
(ANOVA) oT egHO(hakToOpeH NOACKA ONUT,
3a/10keH NO MeToAa Ha AbArute napuenu
(Dimova and Marinkov, 1999).

PE3SYNTATV N OBCBbXOAHE
Mpe3 2018 r. BKOpeHABaHETO Ha
npucajeHnTe pesHnUM e U3BBbPLIEHO OT
19 maii go 1 HoemBpu (166 gHK), a nNpe3
2019 r. — ot 23 mai go 29 okromepu (159
[OHK). PacTexsbT Ha rnaBHUTE fieTopac/ivn

The nurseries at the Experimental
Base of IVE-Pleven are located in areas
with the same soil type - heavy sandy-clay
leached chernozem formed on clay loess
(Krastanov and Dilkova, 1963).

Osiryl biostimulator promoted the
root growth and regeneration, optimizing
the water and soil minerals absorption. It
was approved for use in the organic
growing of all crops. The treatment was
performed in rainy conditions, during the
irrigation or by spraying (www.groupe-
frayssinet.fr). For the objective of the trial,
it was done in accordance with the
development of the nourishing roots of the
cuttings during their rooting, and the
method of introduction - with the
technology of cultivation in IVE-Pleven
(through the irrigation water). It was
performed four times at a dose of
application 1000 ml/da.

The biostimulator impact
evaluated by the following indicators:
- Main shoot growth intensity (cm);
- Overall growth length (cm);

- Overall growth mass (g);

was

- Main shoot second internode
diameter (cm).
The main shoot growth was

monitored during rooting at 5 intervals of
7-14 days. The overall growth and the
second internode diameter were recorded
after the propagation material was
graded. The measurements were taken
on 3 vines of each replicate.

The results were processed by
analysis of variance (ANOVA) from a one-
factor field trial based on the long plots
method (Dimova and Marinkov, 1999).

RESULTS AND DISCUSSION
In 2018, the rooting of the grafted
cuttings was done from May 19 to
November 1 (166 days), while in 2019 —
from May 23 to October 29 (159 days).
The main shoot growth in the first year
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npes nbpsarta roguHa e npocrsegeH ot 11
tonn 1 31 aBrycT, a npes Bropara — ot 12
101 oo 23 aBrycr.

Pesyntatute oT ABeTe rognMHn KaTo
UAN0 nokassaT TEHAEHUWs, Mpu KOATO
rnaBHUTE JsleTopac/v Ha TpeTupaHute ¢
O3upwun pesHnUM n3npesapsar B pacTexa
Cn Te3n Ha KOHTposHuTe (Purypa 1).
W3knoyeHve npasm camo |-BO oTumTaHe
npe3 2018 r., Npy KOETO KOHTPOJIHUAT
BapuaHT BOAM C MPeHebpexnMo Masika
pasnuka ot 0,2 cm. Tyk TpsibBa fa ce nma
npeasud, Yye akTmBHaTa Beretauusa e Bce
OlLle B CBOETO Hayaslo, KakTo 1 TOBa, Ye e
HanpaBeHO camMO NbPBOTO TpPETMpaHe.
Mpu cnegsawute Tpu OTYMTaHUA MNpPe3
ce30Ha TAa ce yBesinyasa oT 3,3 o 8,6 cm
1 He3aBKCMMO OT TOBa, 4e Mpu nocnep-
HOTO 6enexwu nek cnag (7,3 cm), cbwata
ce 3anassa B MNoJi3a Ha TpeTupaHusa Ba-
puaHT. MNpe3 2019 r. Ta3un pas/ivka e camo
B Herosa nossa 1 HapacTsa B UHTepBasia
o1 3,8 fo 24 cm.

was monitored from July 11 to August 31,
and in the second — from July 12 to
August 23.

The results from both years
generally showed a trend where the main
shoots of Osiryl-treated cuttings were
more advanced in their growth compared
to those of the controls (Figure 1). The
only exception was the 1% recording in
2018, with the control variant leading by
an insignificant difference of 0.2 cm. It
should be considered here that the active
vegetation was still in its onset and that
only the first treatment was carried out.

Over the next three recordings during the
season it increased from 3.3 to 8.6 cm
and despite the slight decrease (7.3 cm)
in the last one, it was kept in favour of the
treated variant. In 2019 this difference
was only in favour of the treated variant
and grew in the range from 3.8 to 24 cm.

MAIN SHOOT GROWTH INTENSITY
99
79
59
E
S,
39
19
-1
mfm[Vv][V]T[o][m[NV]V
_ 2018r. _ 2019r.
Control 22,2 40,3 66,7 758 786 104 174 316 353 388
s Osiryl 22 436 707 844 859 14,2 288 498 56 628
—O—Difference 02 33 4 86 7,3 38 114 182 207 24

dur. 1. VIHTEH3MBHOCT Ha pacTexa Ha rnaBHUS sleTopachi
Fig. 1. Main shoot growth intensity
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KpanHuaT pesyntaT moxe ga 6bae
n3paseH M KaTo MPOLEHTHO CbLOTHOLUE-
HWe, KOeTo nokassa, Ye npes nbpsara ro-
OVHa aKTUBHUAT pacTeXx BbB BKOPEHWUU-
weTo npuknoysa ¢ 9,4 % no-ronama Lgbi-
XWHa Ha rnaBHWTe feTopacnu oT TpeTupa-
HUA BapunaHT, a npe3 BTopaTta — ¢ 61,9 %.

Ha durypa 1 AcHo ce BuXpaa, 4e
Kato usno0 2018 r. pacTexbT Ha rnaBHUTe
netopacnu e no-uHTEH3UBEH B CpaBHe-
Hue To3n npe3 2019 r., KOETO ce AbJ/DKU
Ha KOHKpEeTHUTe YyC/oBUA 3a BCsKa OT
roguHute. MocnegHOTO OTYMTAHE MOKas-
Ba, 4Ye pasnuMkata Mexay KOHTPOSHUTE
BapvaHTu Bb3/1u13a Ha 39,8 cm (50,7 %), a
Mexay TpeTupaHuTe — Ha 23,2 cm (27 %).

Pe3yntaTbT OT 6MOMETPUYHUTE U3-
MepBaHNA Hamb/IHO NOTBbPXJaBa Habso-
JaBaHaTa TeHAeHUWs 3a MNO-MHTeH3UBEeH
pacTex noj Bb3AencTene Ha GMOCTUMY-
natopa O3upwn, Tbii Kato ¥ npes ggeTe
roAVHW OBLWMAT NPUPAcCT Ha BKOPEHEHUTe
No3  nokassa MOMIOXUTENHA pas/ivka
CNpsAMO KOHTPO/IHMSA BapuaHT (durypa 2).
Mpe3 2018 r. N0 OTHOLWEHNE Ha Ab/HKMHATa
My Tasu pas/sivka Bb3smM3a Ha 17,1 cm, a
no OTHOLWEeHMe Ha MacaTa — Ha 3,64 g.
M3pa3eHa kaTo CbOTHOLLIEHME MexXay ABaTta
BapunaHTa, cbllarta ce paBHaBa Ha 26,1 %
no-AbNbLr npuypact un 26,4 % no-ronama
Maca. NMpes 2019 r. Ta3n pasnuka B abco-
JOTHK cToHOCTM € 27,1 cmun 5,71 g, a B
OTHOCUTESIHM — CLOTBETHO 57,2 1 86,9 %.

TeHaeHuusTa ce Habnawgasa v nNpu
AnameTbpa Ha BTOPOTO MeXAyBb3/ve Ha
rnaBHus netopacbn (durypa 2). lpes
2019 r. oTyeTeHaTa pas/sivka e no-ronama
n ce wm3pasasa B 0,124 cm (22,9 %).
HesaBncumo ot TOBa, ye npe3 2018 r.
Tasu pasnuka e muHumasHa (0,004 cm,
0,5 %), TA BCe Nak € B MNon3a Ha
TpeTupaHus BapuaHT.

The final result could also be
expressed as a ratio showing that in the
first year the active growth in the nursery
ended by 9.4% longer main shoots from
the treated variant, and in the second year —
by 61.9%.

Figure 1 clearly revealed that in
2018 the main shoot growth was more
intense than that in 2019 due to the
specific conditions for each of these
years. The last recording demonstrated
that the difference between the control
variants was 39.8 cm (50.7%) and
between the treated ones — 23.2 cm
(27%).

The result from the biometric
measurements  fully confirmed the
observed trend for more intensive growth
under the influence of Osiryl biostimulator,
since for both years the overall growth of
rooted vines showed a positive difference
from the control variant (Figure 2).

In 2018, this difference was 17.1 cm in
length and 3.64 g for the mass.
Expressed as a ratio between the two
variants, it was 26.1% longer growth and
26.4% greater mass. In 2019, this
difference in absolute values was 27.1 cm
and 5.71 g, and in relative values — 57.2
and 86.9%, respectively.

That trend was also observed for
the main shoot second internode diameter
(Figure 2). In 2019, the reported
difference was higher and was expressed
in 0.124 cm (22.9%). Although this
difference was minimal in 2018 (0.004 cm,
0.5%), it was still in favour of the treated
variant.
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O
Osiryl

Control

2018r.
| mOverall growth length

OVERALL GROWTHINDICATORS

Overall growth mass O Second internode diameter

2019r.

dwur. 2. NMokasaTenn Ha o6LWwKsa NnpupacT
Fig. 2. Overall growth indicators

Bbnpekn, ye n npe3 ABeTe rofmHu
Ha u3csielBaHeTo OTYETEHUTE Pas3/INKM ca
B nonsa Ha TtpetupaHus c¢ O3upun Ba-
puaHT, HafnpaBeHUTe OUCMNEPCUOHHU aHa-
3K nokKaseBaT elHO CbLUeCTBEeHO pas3nu-
yne mexnay asete roavHu (Tabnuua 1).
Mpe3 2018 r. ctatncTMyecka 40OKa3aHOCT
Mexay BapuaHTute Hama (n.s), a npes
2019 r. no BCUYKM MOKasaTesn Ha uscneg-
BAHETO pa3/IMKNTE ca [AoKa3aHU C HMBO Ha
[OCTOBEPHOCT OT 5 % (+).

Although the reported differences
for both years of the study were in favour
of the Osiryl treated variant, the analysis
of wvariance showed a significant
difference between the two years (Table
1). In 2018, there was no statistical
significance between the variants (n.s),
and in 2019, the differences were proven
with a confidence level of 5% (+) for all
studied indicators.

Tabnuua 1. lncnepcMoHHN aHaNIM3n Ha n3cnenBaHnTe nokasaTenu
Table 1. Analysis of variance of the studied indicators

Variant Main shoot length, cm Overall growth length, cm Overall growth mass, g Second internode diameter, cm
Mean ‘ Difference ’ Proven | Mean ’ Difference ’ Proven | Mean ’ Difference | Proven | Mean | Difference Proven
2018
V1 | Control | 78.6 X X 65.4 X 13.82 X X 0.674 X X
V2 | Osiryl 85.9 7.3 n.s 825 17.1 17.46 3.64 n.s 0.678 0.004 n.s
2019
V1 | Control | 38.8 X X 47.3 X 6.57 X X 0.538 X X
V2 | Osiryl 62.8 24 + 74.4 27.1 12.28 571 + 0.662 0.124 +

The difference was significant at confidence level: 5% (+/-); 1% (++/--); 0.1% (+++/---) and < 5% (n.s) — not significant
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n3BOAU

AHanU3bT Ha  NOJyYyeHUTe Ao
MOMeHTa pe3y/niTaTy no3sosssa ga 6vae
HanpaseHa CNnejHoTo TEHAEHUNS:

PacTtexbT Ha rnasHWUTE fieTopacnun
OT TpeTupaHua ¢ O3npun BapuaHT e Mno-
WHTEH3VBEH OT TO3M Ha KOHTPOJIHUA U
npes gsete roanHn Ha onuta. Mpe3 2018 r.
aKTMBHaTa Beretauus BbB BKOPEHU/ULLE-
TO MPUKOYBA C pasfvka B TAXHaTa Ab/l-
XnHa ot 7,4 cm (9,4 %), a npe3 2019 r. —
C TakaBa oT 24 cm (61,9 %).

O6WMAT NpMpacT Ha BKOpPEHeHWTe
/1031 Kopesnuvpa € pesyntara oT gUHaMu-
KaTta Ha pactexa, KOeTo MNOoTBbpXaasa
HabngaBaHata TeHAEHUMS 3a MOMOXM-
TENHO B/IVAAHWE Ha KOPEHOBUA CTUMYyNa-
Top. lMNMpe3 2018 r. oTyeTeHUTE pas3/Inki B
Ob/HKMHA M Maca Bb3nm3ar Ha 17,1 cm
(26,1 %) n 3,64 g (26,4 %), anpe3 2019 . —
CbOTBETHO Ha 27,1 cm (57,2 %) n 5,71 g
(86,9 %).

[JvamMeTbpbT Ha BTOPOTO MeXAy-
Bb3/INe Ha [/1aBHUA JleTopach/l CblUO
rnokassa MosioXuTeNHa passiuka B nonsa
Ha TpeTnpaHuTe no3un, Ho npes 2018 r. T4
e MmuHnmanHa (0,004 cm, 0,5 %), gokaTo
npes 2019 r. e no-ronama (0,123 cm,
22,9%).

OTyeTeHWTe pas/IvKM Mo 4YeTupute
rnokasartens ca CTaTUCTUYECKU AoKasaHu
C HMBa Ha AOCTOBEPHOCT OT 5 % (+) camo
npes BTopara rogvHa ot n3csefsaHeTo.

CONCLUSIONS

The analysis of the results obtained
so far allowed the following trend to be
outlined:

The main shoot growth of Osiryl
treated variant was more intense
compared to that of the control in both
years of the trial. In 2018, the active
vegetation in the nursery ended with a
difference in the length of 7.4 cm (9.4%),
and in 2019 — with a difference of 24 cm
(61.9%).

The overall growth of the rooted
vines correlated with the result of the
growth dynamics that confirmed the
observed tendency for the positive impact
of the root stimulator. In 2018, the
reported differences in the length and the
mass were 17.1 cm (26.1%) and 3.64 g
(26.4%), and in 2019 — 27.1 cm (57.2%)
and 5.71 g (86.9%), respectively.

The main shoot second internode
diameter also showed a positive
difference in favour of the treated vines
however in 2018 it was minimal (0.004
cm, 0.5%), while in 2019 it was greater
(0.123 cm, 22.9%).

The reported differences for the
four indicators were statistically proven
with confidence levels of 5% (+) only in
the second year of the study.
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PE3IOME

MpoBeaeHOTO m3cnegsaHe Mma 3a
uen upes [ABY(PAKTOPEH AUCNEPCUOHEH
aHanM3 ga ce ycTaHOBWM CTeneHTa Ha
B/ISAHWE Ha akTopuTe KAumatuyeH
XapakTep Ha roguHata u 3e/1eHN pe3nTomn
BbpXy €/IEMEHTUTE Ha AeicTBuTeNHa
POAOBUTOCT MPU GUOSIOTUYHO U KOHBEH-
UMOHAUTHO OTr/ieXxgaHe Ha nosarta. Nony-
yeHUTe pesynTatu nokaseaT, 4Ye BbLPXY
poJoBUTOCTTa M MpU ABaTa HaunHa Ha
oTrnexgaHe Ha Jfo3uTe, onpefensw, e
XapakTepbT Ha roguHarta, a B/MSAHUETO
Ha dhakTopa 3eNeHn pe3nTom He ce
[oKasBa CTaTUCTUYECKN.

KntouoBu gymn: nosa, 610M0rMyHO
" KOHBEHLMOHa/THO oTrnexgaxe,
fevicTBUTENHA poAoBMTOCT, 3e/1eHN
pe3nTtoun, knumar

YBO/,

[eicTButenHarta pogoBUTOCT oTpa-
31Ba cpefHua 6poli rpo3goBe Ha eguH
neTopach/1 U e nokasaTenaT onpegensy

SUMMARY

The objective of the study was to
determine the degree of influence of the
climatic factors of the year and the green
pruning treatments on some elements of
fertility in organic and conventional vine
cultivation by two-factor analysis of
variance. The obtained results revealed
that the fertility indicators, both for organic
and conventional vine cultivation, were
affected by the climate of the year, while
the effect of the green pruning factor was
not proven statistically.

organic and
fertility,

Key words: Vvine,
conventional growing, actual
green pruning treatments, climate

INTRODUCTION

The actual fertility represented the
average number of clusters per shoot and
had been the indicator revealing the most
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Hali-TOYHO NPOAYKTUBHUTE Bb3MOXHOCTU
Ha BCEKM /1030B COPT M KONIMYECTBOTO Ha
pobuea my (Mokreva and Roychev, 2004;
MokpeBa, 2011; Simeonov, 2014). Mpwn
pasfiMyHuTe COpPTOBE HelHaTa u3sBa e
crneundmyHa 1 3aBUCKU OT Pas3/IMyHK MO
xapaktep  haktopu  —  TrEeHEeTMYHM,
arpo6broNOrMYHN M MOYBEHO-KTMMATUYHU
(Danailov et al., 1977; Vlachos, 1982; Stoev,
1983; Braykov and Roychev, 2003). Ta e
OCHOBEH amnesiorpadicki Kputepuii, onpe-
Jensau, ctonaHckaTa 3Ha4MMOCT Ha BCEKM
COpPT M Bb3MOXHOCTMTE My 3a pasnpo-
CTpaHeHWe B pas/IMYyHU pPanoHU U MUKPO-
paiioHn (Simeonov and Roychev, 2013).
KauecTBOTO Ha rpo3feTo e B npsika
3aBMCMMOCT, KakTo OT copTa C HerosuTe
cneumguyHM MopdonornyHKu, arpobmosno-
TMYHN N TEXHO/IOTUYHU OCOBGEHOCTM, Taka
N OT C/IOXHUA KOMMIEKC DaKTOpW Ha BbH-
WwHaTa cpefa 1 ycnoBusita Ha Npou3BO/-
CTBO, Ype3 KOUTO HaW-paunoHasIHO ce n3-
Nnon3Bat NoYBEHO-KNUMATUUYHUTE pecypcu
Ha paiioHa (Katerov and Donchev, 1985;
Simeonov et al., 2012). EgHX OT Hai-4ecTo
N3MOM3BaHUTE NPAKTUKM NpPY OTTAeX4aHe-
TO Ha nosarta, Bofewwm [0 nogobpsBaHe
KauyeCcTBOTO Ha rpo3geTo ca 3efeHuTe pe-
3uTbeHn onepaLun HopMUpaHe Ha rpos-
foBeTe, KbplleHe, MpOCBeT/siBaHE B
30HaTa Ha rposgosete u Ap. Cnopep
Archer and Hunter (2000), nogabpXaHeTo
Ha onTMMasiHa SIMCTHa NOBBLPXHOCT npes
nepuoga Ha Beretauyms n 0COGEHO B Kpu-
TUYHMTE eTanu OT PasBUTMETO Ha N030-
BOTO pacTeHue, NoBMLIABA POAOBUTOCTTA
Ha NbhnkMTe. B cBouTe mM3cnegBaHus, pe-
Avua aBTOpU yCcTaHOBABAaT, yYe 3anaraHe-
TO Ha cbuBeTUATaA B 3MMHUTE O4M € B
npsika 3aBUCUMOCT OT pacTexHarta cuna
Ha netopacnute (Romisondo, 1969;
Todorov, 1978; Volpe and Boselli, 1983).
OTcTpaHsaBaHeTo Ha BereTauyuoHHUSA BPbX
Ha fneTopacb/la BOAM OO akTMBU3MpaHe
Ha pacTeXHuTe Mpouecy nog MACTOTO Ha
npexkbpLlBaHe, a 0bpasyBasiTe ce KONTy-
LU noB/msiBaT NoJIOKUTENHO BbPXY POAO-
BUTOCTTa Ha nbnkute (Strelnikov, 1951;
Katerov et al., 1990). Ha npoTvBononox-
HO MHeHue ca Mozer (1970) n Pondev

properly the productive potential of each
vine variety and its yield (Mokreva and
Roychev, 2004; Mokreva, 2011;
Simeonov, 2014). For the different
varieties, its expression was specific and
depended on various factors — genetic,
agrobiological and soil-climatic (Danailov
et al., 1977; Vlachos, 1982; Stoev, 1983;
Braykov and Roychev, 2003). It had been
the basic ampelographic criterion that
determined the economic importance of
each variety and its distribution in different
regions and micro-regions (Simeonov and
Roychev, 2013).

The grapes quality had been in
direct correlation of the variety with its
specific morphological, agro-biological
and technological features, as well as the
complex group of environmental factors
and the growing conditions, among which
the soil and climatic resources of the
region were the most rationally used
(Katerov and Donchev, 1985; Simeonov
et al., 2012). One of the most commonly
applied practices in vine growing resulting
in the improvement of the grapes quality
had been the green pruning treatments
cluster thinning, shoot topping, clearing in
the cluster area, etc.

According to Archer and Hunter (2000),
maintaining an optimal foliar area during
the growing season, and especially during
the critical stages of the vine plant's
development, increased the bud fertility. A
number of authors had found in their
researches that the inflorescences in the
winter eyes were directly dependent on
the shoots’ growth potential (Romisondo,
1969; Todorov, 1978; Volpe and Boselli,
1983). The removal of the shoot
vegetative apex led to the growth
processes activation under the place of
topping, and the formed lateral shoots
positively influenced the bud fertility
(Strelnikov, 1951; Katerov et al., 1990).

Just the opposite was the opinion of
Mozer (1970) and Pondev (1991), who
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(1991), KouTO cunTaT, Ye KbpLIEHETO U
hnn3eHeTo Ha nieTopac/mTe He okassar
BNNSHME BBbPXY poaoBUTOCTTa. Acimovic
et al. (2016) yctaHoBsBart, 4e aeconmpa-
HeTO BbB (pasa Ub(pTex Ha 6 o 8
OCHOBHU Bb3efa, MOXe Aa perynupa po-
[oBUTOCTTa Ha copT lMrHO Hoap npwv no-
XNagHW KNMMaTUYHW YC/I0BUSI U HE OKa3Ba
HebNaronpuAaTHO  Bb3AENCTBME  BBLPXY
POAOBUTOCTTA Ha MbMKUTE U JOOBUBHOCTTA
Ha Nno3uWTe npe3 cfejsaliarta roguHa.
Cnopeg, Nedelkovski (2016) npunaraHeTo
Ha 06e3nucTBaHe npes BTopaTa NoJsoBu-
Ha Ha BereTaLWoOHHMA Nepuoj He okKa3Ba
CbLLECTBEHO BANSHUE BbPXY NapameTpu-
Te Ha noTeHuManHaTa poAOBUTOCT Ha
3UMHWUTE O4Kn npu copT BpaHeu, HO Hop-
MUpaHeTo Ha [obuBa uypes npopexpaHe
Ha rposgosete (0o 6 u 10 rposga/nosa),
B/Msie BbPXY AMGIEPEHUMPAHETO Ha Cbl-
BETUSITA B 3UMHUTE 04K, Ype3 NoBuLLIABa-
He KoedpuUMEHTa Ha POAOBUTOCT, NOA-
HWUTE TNTaBHU MbMKW, NAOAHUTE MbMKK C 2
CbLBETUS M CbLUBETMATaA C Ab/DKMHA 750
pm. Amati et al. (1994) yctaHoBsiBart, uye
npopexaaHeTo Ha rpo3foBeTe HAMa
3HauUTeNneH edekT BbpXy MI040POANETO
Ha NbNKATE, HO MNpPOMEHA pJobusa oOT
rposge v BAnse BbpPXy CbAbpXaHNEeTO Ha
3axapv U TUTPYEMW KUCETUHN B TPO34ETO.
MpopexgaHeTo Ha rpo3foBeTe 3acussa
06LmMs pacTex Ha fio3ata U BeretatuBHO —
penpoayKTMBHUSA 6anaHc.

Llenta Ha wu3cnegBaHeTo e upes
OBYy(haKkTOpeH OUCNEepCUOHEH aHanun3 aa
Ce yCTaHOBU CTeneHTa Ha B/MAHWE Ha
pakTopuTe: KAUMATWYEH XapakTep Ha
rogyHata u onepauuMum CbC 3efieHuTe
4yacTu Ha N103UTe BbPXY HAKOW €/IEMEHTHU
Ha PpOAOBUTOCT MpU  GMOMOTMYHO U
KOHBEHUMOHA/THO OTI/IeXAaHe Ha no3aTta.

MATEPWNAN N METO4WA

OnuteT € nposefeH npe3 2017,
2018 u 2019 roguHu. Jlo3oBUTE Hacax-
JeHnsa ca OT copT MWCKET KalibLUKK,
Hamupawy ce Ha TeputopusaTa Ha
EkcnepumeHTaniHaTa 6a3a Ha WHCTUTYT
no i03apcTBO W BWHAPCTBO - [1/1eBeH.
MbcToTaTta Ha 3acaxpgaHeto e 3,20 x 1,20

believed that shoot topping and suckering
did not affect the fertility.

Acimovic et al. (2016) found that
defoliation in the blossoming phase of 6 to
8 major nodes might regulate the fertility
of Pinot Noir variety under cooler climatic
conditions and did not adversely affect the
bud fertility and yield of the vines the
following year.

According to Nedelkovski (2016), the
application of defoliation during the
second half of the growing season did not
significantly influence the indicators of the
potential fertility of the winter eyes in
Vranets variety, but the normalization of
the yield by thinning the clusters (up to 6
and 10 clusters/vine) affected the
differentiation of inflorescences in the
winter eyes by increasing the fertility
rates, the fruit main buds, the fruit buds
with 2 inflorescences and inflorescences
750 ym long. Amati et al. (1994) found
that cluster thinning did not have a
significant effect on the bud fertility
however it changed the yield and affected
the sugars and titratable acids content in
the grapes. The cluster thinning enhanced
the overall growth of the vine and the
vegetative and reproductive balance.

The objective of the study was to
determine the degree of influence of the
factors: climate of the year and the green
pruning treatments on some fertility
elements in organic and conventional
vine-growing by two-factor analysis of
variance.

MATERIAL AND METHODS

The trial was carried out in the
years 2017, 2018 and 2019. The
vineyards were planted with Muscat
Kaylashki variety, located within the
Experimental Base of the Institute of
Viticulture and Enology - Pleven. The
planting density was 3.20 x 1.20 m. The
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m, nosute ca QopMMpaHu CpeaHOCTbLO-
NIEHO C BWCOYMHA Ha CTbLO6M0TO 1m.
Mopgnoxkata e bepnaHgnepu x Punapus
Cenekymsa OneHnxalim 4 (CO4), pesutbarta
€ Ha yenose. HaToBapBaHeTo € No 18 oun
Ha Bcska nosa. Cnepg u3bposiBaHe Ha
CbUBETUSATA /103UTE Ca pasnpefesieHn B
yeTupyM BapuaHta C NpUGAN3UTENHO
efHaKkbB cpefeH 6poil cbuBeTMs WU npwu
ABaTa HauMHa Ha oTrexgaHe. Bceku
BapuaHT MMa 4 NOBTOPEHMS No 3 /103K B
noBToOpeHne, unu o6uwo 12 n103M BLB
BapuaHT. Bcuukn BapmaHTy ca puimsexHu
€[JHOKpaTHO Mo KopAoHuTe. V3BbpLUeHo e
N OBYKpaTHO hunmnseHe B OcHOBaTa U no
cTbbnara Ha nosute.

BapuvaHTu Ha onuTa:;

dakTop ,A‘—xapakTep Ha rognHara:

A;— 2017 roguHa;

A, - 2018 roguHa;

Az — 2019 roguHa.

dakTop ,B“ — 3en1eHn pe3nTou:

B, — KOHTpoOsia — 6€3 NeTHN pe3nTou;

B, — HopMupaHe (npopexaaHe) Ha
rposgoseTe — npemaxHatu ca 1/3 (30-35%)
OT rpo3goBeTe 06L0 3a BapnaHTa,;

B; — HOpMupaHe Ha rpo3goseTe +
NpOCBeT/IsIBaHE B 30HATa Ha rpo340BETE;

B, — HOpMupaHe Ha rpo3goseTe +
KbpLUEHe (osim Mecel) + NpocBeTNsABaHe
B 30HaTa Ha rpo3AoBeTe;

MokasaTenu Ha n3cneaBaHeTo:

- NPOLEHT pa3BuTK oun, (%);

- bpoi pa3suTn netopacnu, (6p.);

- NPOLEHT nnogHn netopacnu, (%);

- KoepMuneHT Ha NofonaBaHe;

KnumaTunuHata xapakrepuctukara
Ha ONUTHWUTE TrOAMHU e onpefesneHa no
MeToAuTe Ha Maremaruyeckara craTtuc-
Tuka (Sirakov, 1981) 3a nepuoga Mai-
OKTOMBpW. [aHHWTe 3a Temnepartypute u
BaJIeXnTe ca OTYETEeHUM OT aBTOMaTuUyHa
MeTeoponornyHa craHuus iMetos, pasmno-
NoXeHa B pailoHa Ha EkcnepumeHTasiHa
6asza Ha W/B - TlneBeH, KbaeTo ce
Hamupat 1 HacaxaeHusata. B Ta6nuvuya 1
e npejcTaBeHa KnumMaTuyHa xapakrepuc-
TVKa Ha OMUTHUTE FOANHMN.

vines were grown on medium-high
training system with a stem height of 1m.
The rootstock was Berlandieri x Riparia
Selection Openheim 4 (SO4), the pruning
was done in spurs. The loading was 18
eyes per vine. After counting the
inflorescences, the vines were distributed
into four variants with approximately the
same average number of inflorescences
in both modes of cultivation. Each variant
had 4 replicates of 3 vines per repetition,
or a total of 12 vines per variant. One
suckering was carried out in all variants
on the cordons. Twice suckering at the
base and on the vine stems was also
performed.

Trial variants:

Factor “A” — nature of the year:

A;— 2017,

A,—2018;

Az —2019.

Factor “B” -
treatments:

B; — control — no summer pruning;

B, — normalization (thinning) of
clusters — 1/3 (30-35%) of the clusters
total for the variant have been removed;

Bs; — thinning of the clusters +
clearing in the cluster area;

B, — thinning of the clusters + shoot
topping (July) + clearing in the cluster area;

Indicators of the study:

- developed eyes rate, (%);

- number of developed shoots, (pc.);

- fruit shoots rate, (%);

- fertility rate;

green  pruning

The climatic characteristics of the
study years were determined by the
methods of mathematical statistics
(Sirakov, 1981) for the period May -
October. Temperature and precipitation
data were recorded by iMetos automatic
meteorological station located in the area
of the Experimental Base of IVE - Pleven,
where the vineyards were located. Table
1 shows the climatic characteristics of the
study years.
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Tabnuua 1 KnumaTtuyHa xapaktepmcTuka Ha OnUTHUTE TO4UNHN
Table 1. Climatic characteristics of the years of the trial

loguHw/years 2016

2017

2018 2019

36 — CpefHo BnaxHa

Nvo | p Average wet (384,2mm)

6 - MHoro BniaxHa
Very wet (622,4mm)

19 —MHoro BnaxHa
Very wet (477,8mm)

50 — CpegHa
Average (332mm)

% 59 — CpepHo xnagHa
Average cool (19,5 °C)

TO —ix)

33 - CpepgHo ropeLya
Average hot (19,8 °C)

17 —MHoro ropeLya
Very hot (20,6 °C)

20 - MHoro ropelua
Very hot (20,47°C)

P — o6e3neyeHocT (probability), N — Banexw (precipitations), T° - cpegHOAEHOHOLHA TemnepaTypa Ha

Bb3yxa (average air temperature)

Mopaamn hakTa, Ye BbPXY €/1EMEH-
TUTE Ha POLOBUTOCT B/IUSAHWE OKa3Ba U
Xapaktepa Ha npegxogHara roavHa, B
mMaTepuana e npegcraBeHa U Xapakre-
puctukata Ha 2016 T.

Cymata Ha Banexute npe3 2016
roguHa e 384,2 mm. Pa3npepneneHunerto
Ha BaniexuTe e paBHOMepHO, a obe3neyve-
HocTTa e 36 %, KoeTo onpegensa nepuoja
KaTto cpefHo BnaxeH. CpedHoAHeBHaTa
Temnepatypa e 19,5 °C ¢ o6esneyeHocT
59 % xapakrepusupalla nepuoga Karto
cpefHo xnageH.

KonnyecTsoTo Ha Basiexute mnpes
2017 roguHa e 622,4 mm n ca paBHomep-
HO pasnpegenieHn npes uenva nepuog.
O6e3sneyeHocTTa e 6%, KOoeTo onpegens
rogvHarta, kato MHoro BnaxHa. CpefHo-
JHeBHaTa TemnepaTtypa Ha Bb3gyxa e
6una 19,8 °C c ob6esneuveHocT 33% onpe -
Jensaula roguHara, kaTo cpefHo ropeLua.

Obe3neyeHocTTa Ha BanexuTe npes
2018 rognHa e 19%, KoeTo xapakrepusu-
pa roguHarta, Kato MHoro BnaxHa. Cyma-
Ta Ha nagHanute Basexu e 477,8 mm u
ca paBHOMEPHO pasnpejenieHn npes ne-
puoga. CpefHofHeBHaTa Temneparypa e
20,6 °C c o6e3neyeHocT 17%, xapakrepu-
3upalla rogmHara Kato MHOro ropetua.

PasnpegeneHveto Ha Basexure
npe3 2019 rognHa e HepaBHOMEPHO, Kato
OCHOBHaTa 4acTt OT TAX ca nagHanun npes
Maii, FOHW W 10NN, a Npe3 aBrycT, centem-
BPW W OKTOMBpPU, MOYTU HE € Umasno rnpe-
BasiABaHuA. ObLwara cyma Ha BasiexuTe e
332mm, a ob6e3neyeHocTTa UM e 50%,
KOeTOo onpejens roguHarta Karo cpepgHa.
CpepHogHeBHata Temneparypa e 20,47
oC c ob6esneyeHocT 20 %, xapakrepu-
3upalla rogmHarta Kato MHOro ropetua.

Ha 6asa kaMmaTuyHuTe Xapakte-
PUCTUKN Ha TOAMHUTE MOXEM [a KaXeM,

Due to the fact that the climate of
the previous year had an influence on the
fertility elements, the characteristic for the
year 2016 was also presented here.

The precipitation sum for the year
2016 was 384.2 mm. Its distribution was
even and the probabilty was 36%,
determining the period as average wet.
The average daily air temperature was
19.5 ©°C with probability of 59%
characterizing the period as average cool.

The precipitation in 2017 was 622.4
mm, evenly distributed throughout the
period. The probabilty was 6%,
determining the year as very wet. The
average daily air temperature was 19.8°C
with probability of 33% defining the year
as average hot.

The precipitation rate in 2018 was
19% defining the year as very wet. The
sum of the precipitation was 477.8 mm,
equally distributed throughout the period.
The average daily air temperature was
20.6 °C with probability of 17%
characterizing the year as very hot.

The precipitation distribution in
2019 was uneven, with the most rainfall in
May, June and July, while in August,
September and October there were
almost no rainfall. The total sum of the
rainfall was 332 mm, and their probability
was 50%, determining the year as
average. The average daily air
temperature was 20.47 °C with probability
20 %, defining the year as very hot.

Based on the climatic characteristics
it could be said that the trial was carried
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Yye onuTa € u3BefdeH npe3 [Be MHOIo
B/I&XHW, eflHa CPeJHO BNaxHa W efHa
cpegHa roguHa. OT rnegHa Touka Ha
CpefiHOAHEBHUTE Temnepatypu umave
[iBe MHOrO ropeLuu, efHa cpefHo ropetia
W efiHa cpefHo xnajHa roguHa.
Cratuctnyeckatra ob6bpaboTka Ha
nonyyeHnTe pesyntatm e u3BbpLUeHa
upe3 ABY()aKTOPEH AUCNEepPCUOHEH aHan3
(ANOVA) (Dimova and Marinkov, 1999).
Cunata Ha BAuAHWe Ha dlakTopute u
HeliHaTa [O0CTOBEPHOCT Ca U3YMC/IeHU NO
mMeToga Ha MnoxuHckm (Lakin, 1990).

PE3YJITATU N OBCBXXOAHE
B Tabnuuya 2 ca npegcraBeHu, No
BapuaHTV 1 TEXHOMOTUS Ha OTINexaaHe,
JaHHWTe 3a B/IMSIHUETO Ha 3e/ieHnTe pe-
3UTOUN 1 KNMMAaTUUYHUS XapakTep Ha roau-
HaTa BbpXy nokasarenunte 3a pogoBUTOCT.

out during two very wet years, one —
average wet and one average year. As for
the average daily temperatures there
were two very hot years, one — average
hot and one — average cool.

The results were statistically
processed by two-factor analysis of
variance (ANOVA) (Dimova  and

Marinkov, 1999). The power of influence
of the factors and its significance were
calculated by the method of Plohinski
(Lakin, 1990).

RESULTS AND DISCUSSION
Table 2 presents the data on the
impact of the green pruning treatments
and the climatic nature of the year on the
fertility indicators per variants and
cultivation technology.

Tabnuua 2. EnemeHTn Ha po4OBUTOCT MO BapuUaHTU U TEXHOIOTNA Ha OTr/iexaaHe
Table 2. Fertility elements per variants and cultivation technology

Texxonorus Ha Pa3sutun ouun PassuTi MnogHu KoedmmeHT Ha
oTrnexaane BapuanTu Developed eyes neropacnn netopacsv Fruit | nnogofasaHe
Cultivation Variants (%) ' Developed shoots, (%) Fertility rate
technology 0 shoots, (pc.) 0 Y

B, 78.89 17.60 43.50 0.51
KOHBeHLMOHaIHa A B, 84.17 17.55 44.69 0.53
Conventional ! B3 75.46 17.75 45.64 0.55

B4 83.80 18.00 41.67 0.52

B, 91.67 18.08 63.06 0.68
BuonornyHa A B, 92.59 18.00 61.11 0.69
Organic t Bs 87.04 18.00 62.04 0.69

B4 88.43 18.00 58.33 0.67

B 92.50 20.40 73.99 1.05
KOHBEHLMOHaNHa A B, 91.94 20.90 69.15 1.00
Conventional 2 B3 95.83 20.92 73.84 1.00

B4 93.52 19.83 80.46 1.05

B, 95.37 20.42 86.50 1.29
BuonornyHa A B, 95.83 19.25 83.24 1.37
Organic 2 B 92.59 20.08 82.02 1.30

B4 95.37 20.42 87.19 1.31

B, 90.00 17.35 90.29 1.34
KOHBeHLMOHaIHa A B, 94.72 18.45 86.43 1.35
Conventional 8 B3 95.37 18.75 83.57 1.26

B4 93.52 18.00 91.73 1.27

B 91.67 17.92 89.00 0.66
BronornyHa A B, 94.44 18.58 91.37 0.92
Organic 3 Bs 87.96 17.58 89.45 0.82

B4 85.19 16.83 91.71 0.59

HanpaBeHMTe ONCNEePCUOHHN aHa-
nn3n 3a BJIMAHNETO Ha CbaKTOpI/ITe Xapak-
Tep Ha rogmHarta, 3e/1eHn pe3VIT6I/I n T4X-

The analysis of variance for the
influence of the factors the climate of the
year, green pruning treatments and their
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HOTO B3aMMOZeicTBMe BbPXY uU3cnepasa-
HWTE NoKasaTtenu, NPy KOHBEHUMOHA/THO U
6MOMOrMYHO OTrNexXaaHe, ca npeacrase-
Hu B Tabnuuym oT 3 Ao 6.

interaction on the studied
conventional and organic cultivation are
presented in Tables 3 - 6.

indicators in

Tabnuua 3. BnvaHme Ha hakTopuTe: XapakTtep Ha roguHarta (A) n 3es1ieHn pe3ntoun (B)
BbPXY NPOLEHTA pa3BMUTM OYM NP KOHBEHLMOHATHO U BUOIOTNYHO OTIIexXaaHe
Table 3. Influence of the factors: climate of the year (A) and green pruning treatments
(B) on the developed eyes rate in conventional and organic cultivation

KoHBeHumoHanHo / Conventional

BuonornyHo / Organic

M3TO4YHUK Ha Bapuaumsi
Source of variance

Cwna Ha BnusiHne
Power of influence (%)

M3TOYHUK Ha Bapuaums
Source of variance

Cuna Ha BnusiHne
Power of influence (%)

FoguHa Year (A) *** (1 0.1%)

56.04 *** (0.1%)

FognHa Year (A) ** (1%)

22.17 **+ (0.1%)

3. pes. Green pruning (B)
n.s. (< 5%)

3. pes. Green pruning (B)
Hk (l%)

18.99 n.s. (< 5%)

B3aumopelicTBue
Interaction n.s. (< 5%)

B3anmopgelicteue
Interaction n.s. (< 5%)

Ipewku Errors

30.38

Ipewku Errors

45.28

Tabnuua 4. BnmaHne Ha hakTopuTe: XapakTtep Ha roguHarta (A) n 3es1ieHn pe3ntou (B)
BBbpXy 6posi pa3BUTU NlIeTOpac/ N NPU KOHBEHLLMOHA/THO 1 BUOJIOTMYHO OTIeXAaHe
Table 4. Influence of the factors: climate of the year (A) and green pruning treatments
(B) on the number of developed shoots in conventional and organic cultivation

KoHBeHumoHanHo / Conventional

BuonornyHo / Organic

M3TO4YHUK Ha Bapuaumsi
Source of variance

Cwna Ha BnusiHne
Power of influence (%)

M3TOYHUK Ha Bapuaumsi
Source of variance

Cuna Ha BnusiHne
Power of influence (%)

FoguHa Year (A) *** (1 0.1%)

64 **+ (0.1%)

FoguHa Year (A) *** (0.1%)

60.11 *** (0.1%)

3. pes.Green pruning (B )
n.s. (< 5%)

3. pes.Green pruning (B )
n.s. (< 5%)

B3aumopelicTBue
Interaction n.s. (< 5%)

B3aumopelicTeue
Interaction n.s. (< 5%)

pewku Errors

25.55

peLuku Errors

25.65

Tabnuuya 5. BnMsaHme Ha dhakTopuTe: XapakTep Ha roguHarta (A) n 3eneHun pe3utoun (B)

BbPXy MPOUEHTA M/OAHM JIeTopac/v

oTrnexaaHe

npu

KOHBEHLUMNOHA/THO 1 BUOMIOTNYHO

Table 5. Influence of the factors: climate of the year (A) and green pruning treatments
(B) on the rate of developed fruit shoots in conventional and organic cultivation

KoHBeHLuoHanHo Conventional

BronornyHo Organic

M3TOYHVK Ha Bapvauns
Source of variance

Cwuna Ha BnmsiHne
Power of influence (%)

M3TOYHVK Ha Bapuaunsa
Source of variance

Cuna Ha B/MsiHNe
Power of influence (%)

FoauHa Year (A) *** (0.1%)

84.98 *** (0.1%)

FoguHa Year (A) ***(0.1%)

80.44 *** (0.1%)

3. pe3.Green pruning (B)
n.s. (< 5%)

3. pe3.Green pruning (B)
n.s. (< 5%)

B3avmopgeiicteBne
Interaction n.s. (< 5%)

B3anmopgeiictene
Interaction n.s. (< 5%)

Ipewku Errors

9.99

Ipewku Errors

16.61
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Tabnuua 6. BnvaHne Ha hakTopuTe: XapakTep Ha roguHata (A) v 3eneHn pe3ntou (B)
BbpXy KoedmuveHTa Ha mnogofaBaHe MNPV KOHBEHLWMOHAa/IHO WM BUMOMOTNYHO

oTrnexaaHe

Table 6. Influence of the factors: climate of the year (A) and green pruning treatments
(B) on the fertility rate in conventional and organic cultivation

KoHBeHumoHanHo / Conventional

BuonornyHo / Organic

M3TOYHMK Ha Bapvaums Cuna Ha BnusiHne
Source of variance Power of influence (%)

M3TOYHMK Ha Bapvaums Cuna Ha BvsiHne
Source of variance Power of influence (%)

FoanHa Year (A) **(0.1%) | 86.76 *** (0.1%)

FoguHa Year(A) ** (0.1%) | 56.81 *** (0.1%)

3. pes.Green pruning (B)
n.s. (< 5%)

3. pes.Green pruning (B)
n.s. (< 5%)

B3avmopgeiictBne
Interaction n.s. (< 5%)

B3avmopgeiictBne
Interaction n.s. (< 5%)

10.91

peLuku Errors

37.86

peLuku Errors

OT HanpaBeHWTe aHaM3n cTasa
ACHO, Ye W Npu YeTupuTe un3creBaHu
rnokasaTenu, KakTo npu KOHBEHLMOHaNHa-
Ta Taka 1 npu éuonormyHaTa TexXHo0rms
Ha oTrexjaHe, onpegensawo e 6wuio
B/MSAHMETO Ha KIuMaTuyHarta XxapakTe-
pucTuKa Ha rogmHara CbC cuia Ha Bus-
Hue Hapg 55% un BMCOKO HMBO Ha A0OCTO-
BepHOCT. BnuaHneto Ha dakrop B (one-
pauun cbC 3e/1eHnTe YacTu Ha /103UTE) He
ce [oka3Ba crtatuctmyeckn. OT um3fnoxe-
HOTO MO-Tope, W3K/IKYEeHWe MpaBn camo
nokasaTenAtr MpPOLEHT pas3BuUTU O4Yn Mnpwu
6uonornyHo oTrnexgaHe. Mpu Hero nma
[oKa3aHO B/MSIHWE Ha akTopa 3eNeHu
pesnTou, HO cunata My Ha BANSHUE He ce
JokasBa cTatucTuuyecku. TpsibBa pa ce
oT6enexu, 4e npu TO3xM aHaau3 nMma Bu-
COK MPOLEHT Ha BAMsSHWE Ha Apyrn hakTopu
HeobxBaHaTu OT n3cneaBaHeTo (45%).

N3BOAN

OT HanpaBeHWTE CTaTUCTUYECKU
aHa/M3M cTaBa SICHO, Ye BbPXY nokasare-
/UTEe 3a POAOBWTOCT, KaKTO Npu Guonorny-
HO Taka M NpU KOHBEHLUMOHASIHO OTI/IeX-
[laHe Ha nosaTta, onpeaensi, e XxapakTepbT
Ha roguHaTa, a BAIMSIHUETO Ha chakTopa 3e-
€HU pe3nTou He ce AoKasBa CTaTUCTUYECKMU.

The analyses revealed that for all
four  studied indicators, both in
conventional and organic cultivation
technology, the influence of the climatic
conditions of the year was the determining
one with a power of influence over 55%
and a high level of confidence.

The effect of factor B (green pruning
treatments) was not statistically proven.
The only exception was the developed
eye rate in organic growing where the
factor green pruning had an evident effect
however its power of influence was not
statistically proven.

It should be stated that in this analysis
there was a high rate of influence of other
factors not covered by the study (45%).

CONCLUSIONS

The statistical analyses revealed
that the fertility indicators, both for organic
and conventional vine cultivation, were
mainly influenced by the climate of the
year, while the effect of the green pruning
factor was not proven statistically.
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PE3IOME

W3cnepBaHeTo e MNpOBEAEHO B
naogofaBallo MNpackoBEHO HacaxieHue
OT copT [oyxeliBbH npucageH Ha
BeretatusHara nognoxka GF677, pasno-
NIOXEHO Ha TeputopuaTa WHCTUTYT no
oBoLlapcTeo-Inosaus. Llenta Ha HacTos-
LLOTO UscnegBaHe e ga ce npocneam kak
Ce NPOMEHS CbAbpPXaHMETO Ha POTOCHH-
TETUYHUTE MUTMEHTU - XJ1. a, X1. 6, X/
a+6 1 KapoTeHOMAM B IUcTaTa Ha npacko-
BaTa MO Bpeme Ha BeretayusAta nog
B/IMSAHNETO Ha pas3/IMYHN TOPOBM HOPMU
Ha 6uonpoayktuTe Jlym6peko, Arpudoyn,
XymycTtum. BaprpaHeTo Ha XnopodnsiHu-
Te NUIMEHTW B Xof4a He Beretauusta e
He3HauuTenHo. C Hal-gobpy nokasatenu
3a CbAbpXaHue Ha xnopodmn a, 6 n a+6
ce OTKposBaT BapwaHTUTe NINCTHO MOoA-
XpaHBaHe ¢ Jlymbpeko 1 MOYBEHO BHacCS-
He Ha Arpudoyn B posa 1l/da. Bucokute
TOPOBM HOPMU Ha Guonpoayktute Arpu-
doyn 1 XymycTum ce oTpassBat HeraTuB-
HO BBPXY CbAbPXAHWETO Ha 3€/IEHUTE NUT-
MeHTU. Hali-BucokUTE CTOWHOCTU 3a Kapo-
TeHoMAaWTe ca oTYeTeHU Npe3 M. aBrycT (105
DAFB) npv BCUYKU BapraHTX Ha TOPEHE.

SUMMARY

The study was carried out in a fruit-
bearing peach plantation of ‘Glohaven’
cultivar grafted on the vegetative
rootstock GF677, located on the territory
of the Fruit-Growing Institute of Plovdiv.
The aim of the study was to investigate
how the contents of the photosynthetic
pigments — chlorophyll a, b, a+b and
carotenoids in the peach leaves changed
during the vegetation period under the
influence of different fertilization rates of
the bioproducts Lumbreco, Agriful and
Humustim. The variation of chlorophyll
pigments during vegetation was
insignificant. The best results about the
content of chlorophyll a, b and a+b were
reported in the variant of foliar nutrition
with Lumbreco and soil application of
Agriful at the rate of 1 L/da. The high
fertilization rates of Agriful and Humustim
bioproducts had an adverse effect on the
green pigment content. The highest
values for carotenoids were reported in
August (105 days after full bloom — DAFB)
in all the treated variants.
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KnouoBn aymun: qpOTOCUHTETUYHN
nurmeHTn  (xnopocoun a, 6, a+o,
KapoTeHouAaw), npackosa, 6MoNPoAyKTU

yBO/[,

doToCMHTE3aTa €  Hali-BaXHUAT
npouec B 6uosiorMyHata cuctema, ornpe-
Jensauwa HopMuTe Ha Npou3BOACTBOTO Ha
6uomaca (Sofi et al., 2006) 1 € OCHOBHUAT
hm3nosiormyeH napameTbp, KOMTO e 3acer-
HaT npu cTpecosu daktopu (Misra et al.,
2002; Satisha et al., 2007; Arabzadeh,
2009). XnopounbT € OCHOBHUAT KaTanu-
3aTop Ha (POTOCUHTE3a, KOMTO KaTo 3e/1eH
NMArMEHT CbLLECTBYBA BbB BCUYKM pacTu-
TENHN TbKaHW, BAMSelWwy BbPXY npoueca
Ha poTOoCUHTE3a. CHCTaBbT Ha X/10pOIn-
Na e cpaBHUTESIHO HecTabuneH, T.e. Bpe-
MeTo MOoXe aa 6bae ce HabngaBa Hero-
BOTO pasfnaraHe B pesynTtaT Ha Hebnaro-
NpuATHWTE YC/IOBUSI Ha OKO/MHaTa cpefa
(Masinovsky et al., 1992; Misra et al., 2011,
2012). ®OTOCUHTETUYHUTE  MUIMEHTH,
xnopodmn a n b, umat 3HaumMTENHA pons
B npovueca Ha poTocuHTe3a, Te ca OoTro-
BOPHU 3a NOIMbLLAHETO Ha CBeTNMHAaTa U
npeHoca Ha eHeprus Ha Bb36yXaHe KbM
XNOpohIHUTE MOJIEKY/IN B PEaKLMOHHU-
Te uyeHTpose. Mpu HebnaronpusTHA yco-
BMS, CbAbPXAHMETO Ha MUIMEHTUTE Ha-
MansBa Mnoj ONTUMAaSIHATE TFpaHuLuM Mnpw
MHOr0 BMAOBE pacTeHus. CregoBaTtesniHo
HUCKMUTE KOHLUEHTpauumn Ha xnopodnsa Mo-
rat AWPEeKTHO ga orpaHuyar (poTocuHTe-
TUYHUS NOTEHUMaN Ha pacTeHueTo. PacTe-
HUSATa HamansBaT CbAbPXKAHNETO HA MWr-
MEHTUTE B CyxXu nmepuoan, ToBa € mexa-
HM3bM 3a MpefoTBpaTsiBaHe Ha OTOCWH-
TETUYHUTE MOBPEeAM Ha anaparta, kato nos-
BO/ISIBaT No-Masiko abcopbupaHe Ha cBeT-
nnHa (Kauser et al. 2006, Abdalla and EI-
Koshiban 2007). ®u3nonornyHmte 6uoxu-
MWYHU U3CnefBaHus ca Heobxoaumu, 3a aa
ce OLEeHV NpucnocobrmMocTTa Ha NIoLoBuUTe
KYNTYpU KbM Cpeaata Ha oTriexgaHe.

LlenTa Ha HacTOALWOTO u3cnenBaHe
e pJa ce npocnegy Kak ce NpOMEeHs
CbAbPXKAHNETO Ha (POTOCUHTETUYHUTE
nuMrmeHT - xn.a, xn1.6, xn. atb u
KapoTeHoOuaM B ncTara Ha npackoBeHus

Key words: photosynthetic
pigments  (chlorophyll a, b, atb,
carotenoids), peach, bioproducts.

INTRODUCTION

Photosynthesis is the  most
important process in the biological
system, determining the  biomass
production rate (Sofi et al., 2006) and it is
the major physiological parameter

influenced by the stress factors (Misra et
al., 2002; Arabzadeh, 2009; Satisha et al.,
2007). Chlorophyll is the main catalyst of
photosynthesis and as a green pigment it
is found in all the plant tissues having an
effect on the photosynthetic process. The
composition of chlorophyll is relatively
unstable, i.e. it is broken down over time
as a result of adverse environmental
conditions (Masinovsky et al., 1992; Misra
etal., 2011, 2012).

The photosynthetic pigments, chlorophyll
a and b, play a significant role in the
process of photosynthesis as they are
responsible for the absorption of light and
the transfer of excitation energy to
chlorophyll molecules in the reaction
centers. Under unfavourable conditions,
the pigment content decreases from the
optimal level in many plant species.
Therefore, the low concentrations of
chlorophyll can directly Ilimit the
photosynthetic potential of the plant.
Plants reduce photosynthetic pigment
content in dry periods because this is a
mechanism for the prevention of
photosynthetic apparatus damage by
allowing less light to be absorbed (Kauser
et al. 2006; Abdalla and El-Koshiban,
2007). Physiological, biochemical studies
are necessary to evaluate the adaptability
of fruit crops to the environment conditions.

The aim of the present study was to
investigate how the content of the
photosynthetic pigments — chlorophyll a,
chlorophyll b, chlorophyll a+b and
carotenoids in the leaves of the peach
cultivar ‘Glohaven’ changed during the

173



copT [noyxeliBbH, NO Bpeme Ha Bere-
TauusaTa npy noaxpaHeBaHe ¢ GMonpoayk-
TnUTe Jlymbpeko, Arpudpyn n XymycTtumm.

MATEPWNAN N METO4WA

N3cnegsaHeTo e npoBefeHO B
WHcTuTyTa no osowapcTteo, nosavs B
nnogojasallia npackoBeHa  rpaguHa.
O6eKT Ha nscneasaHeTo e copT Fnoyxeii-
BbH MpucajeH Ha BeretartvMeBHata nogj-
noxka GF677. Arpudpyn ce BHacslLwe nou-
BEHO 4ype3 BOJeH pa3Teop B ABe fo3un 1,0
n 2,0L/da. XymycTMHBT ce npunarawie
Kato nucteH Top B Tpu fo3m 200, 240 u
300 ml/da. Nlymbpeko ce BHacsLle B Tpu
BapuaHTa: |- nouBeHo BHacsHe —(2L/da) Il —
KOMOUHMpaHo: nMcTHo(360ml/da) + nouBeHo
(2 L/da) wn Il nuctHO noaxpaHBaHe(l
L/da). Bceku oT npeacTaBeHUTe BapuaHTu
e B Tpu nosTopeHus. KoHTponarta e 6e3
NOYBEHO Y INCTHO NOAXpaHBaHe.

TopoBM [03M ca BHACAHW, 4YeTmpu
NMbTW MO BpemMe Ha BeretauusaTa npes
nepuog ot 15-20 geHa ot M. anpun 4o M.
01N BK/TIOUUTESTHO.

Mpe3 Beretauymdata Ha 2019r. ca
B3€TUM NNCTHM nNpobu 3a aHaIm3 Ha
nMrmeHT  (xn.a, xn.b u xna+b n
KapoteHougu). lMpobute ca B3emaHu B
AVHamuKa B Tpu gatu: 28 maii, 11 o u
14 aBrycT, cboTBETHO 45, 70 n 105 geHa
cnep nbieH ubdtex — DAFB.

Xnopodwmn a (Chl a) n xnopodomn b
(Chl b) n kapoTteHonan 6sxa onpeaeneHn
CNekTpohoTOMETPUYHO B M3BMEK C 95%
€TWU/I0B a/IKOX0J1, CbOTBETHO Npu 660nm,
642.5nm un 440nm 3a kapoTeHouaum.
MpunoxeHa e crtatucTnyecka obpaboTka
Ha pesyntaruTte ¢ Tecta Ha Duncan.

PE3SYNTATU N OBCbXOAHE

Mpv npackoBeHUTe nMCTa Makcu-
MyMBT Ha (poTOCMHTE3aTa ce nmocTura B
Kpas Ha anpwi v npogb/kasa [0 Nbp-
BUTe OHW Ha tonu. Mo Bpeme Ha Bere-
TauuaTa CbAbpPXaHMETO Ha Xxsopoduia
Bapupa (Cappelini and Dettori, 1992).
MonyueHuTe pesynTatu OT B/AMAHUETO HAa
6MONPOAYKTUTE BBPXY 3€/1eHUTE MUITMEH-
™™ (xnopodmn a, b, a+b n kapoTeHonan)

vegetation period after treatment with
Lumbreco, Agriful and  Humustim
bioproducts.

MATERIAL AND METHODS

The study was carried out at the
Fruit-Growing Institute in Plovdiv in a fruit-
bearing peach orchard. The subject of the
study was ‘Glohaven’ peach cultivar
grafted on the vegetative rootstock
GF677. Agriful was applied to soil as
water solution at two rates of 1.0 and 2.0
L/da. Humustim was applied as a foliar
fertilizer at three rates — 200, 240 and 300
ml/da. Lumbreco was introduced in three
variants: | — soil application (2 L/da) Il —
combined: foliar nutrition (360 ml/da) +
soil application (2 L/da) and Il — foliar
nutrition (1 L/da). Each of the variants was
in three replications. The control was
untreated.

The fertilization rates  were
introduced four times during the
vegetation period, every 15-20 days from
April to July inclusive.

During the vegetation season in
2019, leaf samples were collected for
pigment analysis (Chl a, Chl b and Chl a +
b and carotenoids). Samples were taken
in dynamics on three dates: May 28", July
11" and August 14", i.e. 45, 70 and 105
days after full bloom (DAFB), respectively.

Chlorophyll a (Chl a), chlorophyll b
(Chl b) and carotenoids were determined
spectrophotometrically, in an extract with
95% ethyl alcohol at 660 nm, 642.5 nm
and 440 nm , respectively. Statistical
processing of the results was performed
by Duncan'’s test.

RESULTS AND DISCUSSION

The maximum photosynthesis in
the peach leaves was reached at the end
of April and lasted until the first days of
July. Chlorophyll content varied during
vegetation (Cappelini and Dettori, 1992).
The results obtained about the effect of
the bioproducts on the green pigments
(Chl a, b and a+b and carotenoids) during
vegetation are presented graphically in
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no BpeMe Ha Beretauusita ca npepcra-
BeHU rpadnyHo (durypn 1, 2, 3 n 4).

®m Lumbreco |

W Agrifull 1 L/da

® Lumbreco Il

M Agrifull 2 L/da

Figures 1, 2, 3 and 4.

® Lumbreco I

B Humustim 200 ml/da
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Day After full Bloom (DAFB)

our. 1. CbabpxkaHne Ha xnopodua a no Bpeme Ha BeretaymaTa (45, 70 n 105
neHa cnepn DAFB) npu TopeHe ¢ Jlym6peko, Arpuddyn n XymycTtum

Fig. 1. Chlorophyll a content during vegetation (45, 70 and 105 DAFB) after
treatment with Lumbreco, Agriful and Humustim

MonyyeHnTe CTOMHOCTM 3a X/0pO-
¢un a ca B gnanasoHa 3,25mg/g go 4,27
mg/g DW (®urypa 1). lNpe3 nbpBarta gara
Ha B3eMaHe Ha NUCTHUTE npobun, 45 aeHa
cnen DAFB, cbabpXxaHMeTo xsopodun a
€ C MO-HUCKU CTOMHOCTW, cnepsa J1eko
HapacTBaHe Ha CbAbpXaHUeTo BbB (ha-
3aTa pactex Ha nnogosete (70 geH cnep
DAFB). OTkposiBa ce BapuaHTa Arpudyn
1 l/da (4,16 mg/g DW) c Haii-BuCOK
OTYETEH NoKasaTes U CbC CTATUCTUYECKU
JOKasaHa pasfvka CrnpsiMo He TopeHaTta
KOHTpona. C HanpeaBaHe Ha Beretaymsata
CbAbPXaHNETO Ha xsopodwma a ce yse-
iMyaBa He3HauuTeIHO, BEPOATHO TOBA ce
ObKN Ha NnabunHocTTa Ha xnopodun a un
no-6bLP30TO My paspyllaBaHe nog Aaein-
CTBMETO Ha HeEGNAronpuaTHN hakTopn u B
npoueca Ha cTapeeHe Ha acumMuNauuoH-
HUTE TbKaHW. C HalA-HUCKN CTOHOCTU npes
usnara Beretauusi ca BapuaHTUTE Ha
noyBeHo noaxpaHesaHe ¢ Jlym6peko (3,27
mg/g DW), 2,0 L/da Arpudoyn (3,25 mg/g
DW) n Xymyctum B go3sa 200 ml/da (3,53

The values obtained for chlorophyll
a were in the range of 3,25 mg/g to 4,27
mg/g DW (Figure 1). On the first date of
leaf sampling, 45 DAFB, the chlorophyll a
content was lower, followed by a slight
increase in its content at the stage of fruit
growth (70 DAFB).

The variant with Agriful application at the
rate of 1 L/da (4,16 mg/g DW) showed the
highest value and statistically significant
difference to the untreated control. The
content of chlorophyll a increased
insignificantly ~ with the progress of
vegetation period, probably due to its
instability and its faster destruction under
the influence of adverse factors during the
aging process of the assimilation tissues.

The lowest values throughout the vegetation
season were reported in the variants of
soil nutrition with Lumbreco (3,27 mg/g
DW), 2,0 L/da of Agriful (3,25 mg/g DW)
and Humustim 200 ml/da (3,53 mg/g DW),
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mg/g DW), kaTo nonay4yeHuTe CTONHOCTU
ca CbM3MEPMMU C TE3N NMPU He TopeHaTa
KOHTpoNa.

®m Lumbrecoll
m Agrifull 1 L/da
® Humustim 240 ml/da

® Lumbreco Il
m Agrifull 2 L/da
® Humustim 300 ml/da

the values obtained being comparable
with those of the untreated control.

m Lumbreco I
® Humustim 200 ml/da
Control

W

Chlorophyll b, mg/g DW
g o

o
o U = U1 N U WU,

45

70 105

Day After Full Bloom (DAFB)

dur. 2. CbabpXaHne Ha xnopodunn 6 Nno Bpeme Ha BereTaymsta (45, 70 n 105
neHa cneg DAFB) npu TopeHe ¢ Jlym6peko, Arpudiyn n Xymyctum

Fig. 2. Chlorophyll b content during vegetation (45, 70 and 105 DAFB) after
treatment with Lumbreco, Agriful and Humustim

Xnopodgun b perynupa cteneHta
Ha agantayuMss Ha pacTeHusiTa KbM
BMCOKaTa WHTEH3MBHOCT Ha CBET/MHATA,
CbAbPXaHNETO My HapacTBa B c/iyyal Ha
ajantauust KbM siMncara Ha OCBEeTEeHOCT
(Lichtenthaler et al., 1981, Green et al.
1991). CbabpxaHneTo Ha xnopodun b e
C MNO-HUCKN CTOMHOCTM OT TE3U NOJIyYEeHU
3a xnopodmn a (Purypa 2). Monoxure-
neH edhekT B xofa Ha BeretauusTa nMa
Mpyv BCUYKM BapuaHTM Ha TOpPEHe, HOo
CTaTUCTUYECKN [O0Ka3aHu pas/iMku ce
Habngasart npy BapuaHTa Ha TOpeHe C
Arpucoyn (1 L/da) B nbpBaTa 1 TpeTtaTa
Jata Ha B3emaHe Ha J/IMCTHUTE npobw,
cbC cToiHocTu: 3,41 mg/g (45 DAFB) n
3,2 mg/g (105 DAFB). CTtoitHocTUTE Cca
no-eucokn ¢ okosno 0,74 mg/g cnpsamo
KOHTpOnata M ocTaHa/mTe BapuaHTu Ha
TopeHe. BHacsiHETO Ha BUCOKWTE TOPOBM
HOPMM Ha 6uonpoaykTuTe XyMycTUM U
Arpuchyn, ce oTpassBaT HeratMBHO BbpXy
CbAbPKAHNETO Ha 3€/IEHUTE MUIMEHTWU.

Chlorophyll b regulates the degree
of plant adaptation to higher light intensity
and its content increases in the case of
adaptation to darkness (Lichtenthaler et
al., 1981, Green et al., 1991).

The chlorophyll b content was lower than
that of chlorophyll a (Figure 2). A positive
effect during vegetation was established
in all the variants with fertilization, but
statistically significant differences were
observed in the variant of fertilization with
Agriful (1 L/da) on the first and third dates
of leaf sampling, the values being: 3,41
mg/g (45 DAFB) and 3,2 mg/g (105
DAFB), respectively.

The values were higher by about 0,74
mg/g compared to the control and to the
other treated variants. The high rates of
Humustim and Agriful application had an
adverse effect on the green pigment
content. The values obtained for
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Mpn Humustim n Arpudoyn nonyyeHute
CTOHOCTM 3a xnopodmn b ca nsmepum ¢
Te3n MpU KOHTPOSIHUTE pacTeHWs: CbOT-
BeTHO 2,56 mg/g (300ml/da Humustim) n
2,48 mg/g (Agriful 2 L/da), n 2,54 mgl/g
(Control).

chlorophyll b after the application of
Humustim and Agriful were comparable to
those in the control plants: 2,56 mg/g (300
ml/da of Humustim) and 2,48 mg/g
(Agriful 2 L/da), respectively, vs 2,54 mg/g
(untreated control).

® Lumbreco | H Lumbreco I ® Lumbreco Il
m Agrifull 1 L/da m Agrifull 2 L/da ® Humustim 200 ml/da
M Humustim 240 ml/da ® Humustim 300 ml/da Control
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45 70 105
Day After Full Bloom (DAFB)

dur. 3. CbabpxaHne Ha xnopodmn a+b6 No Bpeme Ha BeretauuaTa (45, 70 n 105
OeHa cneg DAFB) npu TopeHe ¢ Jlym6peko, Arpudpyn n Xymyctum

Fig. 3. Chlorophyll a+b content during vegetation (45, 70 and 105 DAFB) after
treatment with Lumbreco, Agriful and Humustim

Pesyntatute npu cymapHus xnaopo-
dwmn a+6, npocnegeH B AnMHaMmKa nokas-
BaT CTabu/HOCT B pamkiTe Ha BereTa-
LWOHEH Nepunog 1 Npu Tpute BapraHTa Ha
TopeHe ¢ 6uonpoayktute (Arpudoyn, Jiym-
6peko U XymycTuMm), KOeTo npegnonara
[06po aganTMpaHe Ha pacTeHusTa KbM
ycnosuaTa Ha oTrniexgaHe. Konnyectse-
HWTE JaHHM 3a CbAbPXaHWEeTO Ha X/10po-
un a+6 npe3 BeretayuaTa ocTaHaxa
HEN3MEHHO BUCOKWU M Mpe3 aBryct Te ca B
AnanasoHa ot 5,96 go 7,21 mg/g DW
(durypa 3). N3cnegBaHusiTa nokassar,
HamansBsala TeHAeHUMsA B nokasaresnuTe
3a xsi0pocun a+6 npes M. onu. Bbe ha-
3aTa 3peeHe Ha niojoseTe ce Habnwga-
Ba MOHWXEHMNE HA CbABPXAHUETO Ha XJ10-
ponNHNTE MUTMEHTU MOpagu MOCTENEH-
HWUS cnag Ha TeXHUAT GMOCKHTE3. JlekmaT
cnaj B CbAbpXaHueTo ce Habnogasa

The results of the total chlorophyll
content a+b, observed in dynamics,
showed stability during the vegetation
period in all the three variants of
fertilization with the bioproducts (Agriful,
Lumbreco and Humustim), which implies
a good plant adaptation to the growing
conditions. Quantitative data on the
content of chlorophyll a+b during
vegetation remained consistently high and
in August they ranged from 5,96 to 7,21
mg/g DW (Figure 3). The studies showed
a decrease in chlorophyll content a+b in
July. At the fruit ripening stage, a
decrease in the content of chlorophyll
pigments was observed due to the
gradual decrease of their biosynthesis.

The slight decrease in the content was
observed after treatment with Agriful and
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npuM u13non3saHeTo Ha Arpudyn u
Nlym6peko. CToliHocTUTe Bapupart oT 5,89
no 7,11 mg/g DW, KoeTo e Mo-CKOpo 3a-
LNTHA peakunss Ha pacTeHusTa, HacoyeHa
KbM MpemaxBaHe Ha Bb3felcTBuATa OT
BUCOKMTE TeMnepaTypu npes To3u nepuog.

®m Lumbreco |
m Agrifull 1 Uda
» Humustim 240 ml/da

= Lumbreco Il
= Agrifull 2 L/da
» Humustim 300 ml/da

Lumbreco. The values ranged from 5,89
to 7,11 mg/g DW, which is rather a plant
response to the effect of the high
temperatures during that period.

= Lumbreco Il
= Humustim 200 ml/da
Control

6
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Carotenoids, mg/g DW
W

45

70 105

Day After Full Bloom (DAFB)

dur. 4. CbabpXaHMe Ha KapoTeHoOMAW No BpeMe Ha Beretaymata (45, 70 n 105
neHa cnen DAFB) npu TopeHe ¢ Jlym6peko, Arpudoyn n XymycTum

Fig. 4. Carotenoid content during vegetation (45, 70 and 105 DAFB) after
treatment with Lumbreco, Agriful and Humustim

KapoTeHongute ca pgpyr BaxeH
efleMeHT Ha MUIMEHTHUSA KoMmmiekc. Te
npegnassart xnopoduante oT U3nuwHaTa
CBET/IVHA 1 OKWUC/IABAHETO Ha KMc/opoaa,
reHepupaH B npoueca Ha (poToCMHTE3a.
MMoBMLWIEHOTO HaTpynBaHe Ha KapoTe-
HOMAWM NpY HebNaronpuATHUTE YC0BUSA
npes JieTHWA BereTauuoHeH nepuos e
Heob6xoAMMO 3a CTUMyNupaHe Ha apjan-
TUBHUTE peakuuM M 3a HamasBaHe Ha
o6Wwuna ctpec Ha pacteHuneTto (Karnaukhov,
1988). B xoaa Ha Beretauusita ce Habnto-
[aBa MocTeneHHo yBesImyeHne Ha Kaporte-
Homgute. Hali-BUCOKMTE CTOMHOCTM ca
oTyeTeHu npe3 M. aBrycT (105 DAFB) npu
BCUYKM BapuaHTW Ha TOpeHe u Bapuvpart
oT 3,48 mg/g npu Xymyctum (300ml/da)
bo 5,85 mg/g DW npu nUCTHO npunaraHe
Ha Jlym6peko. C Hail-gobpu oT4eTEHM MO-
KasaTenu ce oT/iMyasa nogxpaHBaHeTo C
Nym6peko nuctHo — 5,58 mg/g, KOMOUHK-

Carotenoids are also an important
element of the pigment complex. They
protect chlorophylls from excess light and
oxidation of oxygen produced by
photosynthesis. The increased carotenoid
accumulation under the unfavourable
conditions during the summer vegetation
period is necessary to stimulate adaptive
responses and reduce overall plant stress
(Karnaukhov, 1988). During vegetation, a
gradual increase in carotenoid content
was observed. The highest values were
reported in August (105 DAFB) in all the
fertilized variants and ranged from 3,48
mg/g for Humustim (300 ml/da) to 5,85
mg/g DW after foliar application of
Lumbreco. The best results were reported
after the application of Lumbreco foliar
nutrition at the rate of 5,58 mg/g,
combined application — 5,85 mg/g, as well
as treatment with Agriful at the rate of 1
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paHo BHacsiHe - 5,85 mg/g kakto u
Arpucgoyn B posa ll/da — 5,52mg/g DW,
KaTo pasvknute C KOHTposata ca
CcTaTUCTMYECKN AoKa3aHu (durypa 3).

BaxeH napameTbp BbB (M3M0S0-
rMYHUTE U3CcnefBaHnA € CbOTHOLUEHWNETO
xnopodun a kbm xnopodpun b (Chl a/Chl b),
Xapakrepmusupallo CcTerneHTa Ha Torse-
PaHTHOCT Ha NUrMeHTHaTa CuUcTeMa KbM
ocBeTeHoCTTa. OrpeHnTe OT CBHLETO JnC-
Ta MMart no-BUCOKO CbOTHOLeHne Chl a/Chl
b. Huckara cToliHocT Ha Chla /Chl b ce
Habnwgasa npu wu3non3saHe Ha fosa
2L/da Agrifful - 1,20mg/g DW wun npwu
Nly6épeko (nouseHo) - 1,22 mg/g DW,
(Tabnuua 1). MNpu ocTaHanMTe BapuaHTu
cToinHocTTa Ha Chla /Chl b e B rpaHnymTe
oT 1,26 pgo 1,5 mg/g DW, kato Haii-Bucoka
€ CTOMHOCTTa Mpu NNCTHO TpeTupaHe C
JNlymbpeko. [Mo-BUCOKNTE CTOMHOCTM Ha
cboTHoweHueTo Chla/Chlb 3a TopeHuTe
BapuaHTX CNPsIMO KOHTPOJIHUTE pacTeHuns
MoraT fa ce pasrfexgar kato oTroBop Ha
MO-BUCOKNA BBTPEKNETbYEH WHTEH3UTET
Ha cBeT/IMHaTa npv TOPeHWTe CrpsMo He
TOpeHuTe NpacKoBeHw pacTteHus,
(Terashima and Hikosaka, 1995).

KonmuecTBeHOTO CbOTHOLLEHME Ha
xnopodnn a+b KbM KapoTeHouauTe e no-
Kazarten, oTpassBaly, cTeneHTa Ha ajan-
Tauusa Ha pacTteHuaTa KbM HebaronpusT-
HUTe hakTopy Ha okofiHaTa cpega. Kon-
KOTO MO-Masiko € CbOTHOLUEHNETO MeXay
X/iopochnsIMTe 1 KapoTeHouauTe, TosIKoBa
no-ycToiuMBo e pacTeHveTo. Hali-Huckute
CTOMHOCTM Ha CboTHoweHneTo Chl.
(at+6)/kapoTeHomaM ca OT4YeTEeHM npes
M.aBrycT 3a BapuaHTMTe Ha TOpeHe C
Nym6peko nuctHo - 1,21mg/g; Arpudyn
(1l/da) - 1,31mg/g u XymycTum B [Ao3a
200ml/da - 1,22mg/g. Mpwn Te3n BapmaHTu
Ha TOpeHe pacTeHusiTa ce agantupar
ype3 CUHTE3 Ha MO-TO/IAMO KOMMYECTBO
xnopocmn b n kapoteHomamn, npegnas-
Balikn xnopoua a oT M3NMHaTa C/bH-
yeBa WMHCyauus, xapakTepHa 3a aBrycr.
OcTtaHannte BapuaHT Ha  TOpeHe
nokassaT CpefHUTe CTOMHOCTW Ha CbOT-
HolleHneTo xnopodun at+b/kapoTeHonam
(ot 1,4 po 1,8mg/g DW), (Tabnuua 1).

L/da — 5,52 mg/g DW, the differences to
the control being statistically significant
(Figure 3).

An  important  parameter in
physiological studies is the chlorophyll a
to chlorophyll b ratio (Chl a/Chl b),
characterizing the level of pigment system
tolerance to light intensity. Sunlit leaves
have a higher Chl a/Chl b ratio. The low
value of Chl a/Chl b ratio was observed
when applying the rate of 2 L/da of Agriful
(1,20 mg/g DW) and soil application of
Lumbreco (1,22 mg/g DW), (Table 1).

In the other variants the Chl a/Chl b value
was in the range of 1,26 to 1,5 mg/g DW,
the highest being in the variant of foliar
nutrition with Lumbreco. The higher
values of the Chl a/Chl b ratio in the
treated variants compared to the control
plants can be explained as a response to
the higher intracellular light intensity in the
treated versus untreated peach plants
(Terashima and Hikosaka, 1995).

The quantitative ratio of chlorophyll
a+tb to carotenoids is an indicator
reflecting the degree of plant adaptation to
the adverse environmental factors.

The smaller the ratio of chlorophylls to
carotenoids, the more resistant is the
plant. The lowest values of the ratio Chl
a+b to carotenoids were reported in
August in the variants of foliar nutrition
with Lumbreco — 1,21 mg/g; Agriful (1
L/da) — 1,31 mg/g and Humustim at a rate
of 200 ml/da - 1,22 mg/g.

In those fertilization variants, the plants
adapted by synthesizing more chlorophyll
b and carotenoids, protecting chlorophyll
a from excess light absorption, which is
typical in August. The other fertilization
variants showed mean values of the ratio
chlorophyll a+b to carotenoids (1,4 to 1.8
mg/g DW), (Table 1).
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Tabnmuya 1. CpegHu CTOMHOCTM Ha CbOTHoweHne Chl.a/Chllb wn Chi
at+b/kapoTeHomam B xoaa He Beretauusta (45, 70 n 105 geHa cneg DAFB) npu
TopeHe c Jlymopeko, Arpmndoyn n Xymyctum

Table 1. Mean values of the ratio Chl a/Chl b and Chl a+b to carotenoids during
the vegetation period (45, 70, and 105 DAFB) after treatment with Lumbreco,
Agriful and Humustim

Lumbreco Lumbreco Lumbreco Agrifull Agrifull Humustim Humustim Humustim

Variants | I Il 1l/da  2L/da 200mi/da 240ml/da 300mi/da OO

45 Day After Full Bloom

a/b 1,22 1,38 1,33 1,22 1,20 1,29 1,36 1,37 1,28

Chl.(a+b)/carot. 1,79 1,78 1,77 1,96 1,72 1,62 1,88 1,88 1,68
70 Day After Full Bloom

a/b 1,39 1,47 1,46 1,41 1,40 1,41 1,39 1,40 1,44

Chl.(a+b)/carot. 1,52 1,42 1,56 1,61 1,50 1,55 1,74 1,62 1,54
105 Day After Full Bloom

a/b 1,26 1,32 1,50 1,26 1,26 1,33 1,35 1,35 1,22

Chl.(a+b)/carot. 1,35 1,21 1,21 1,31 1,39 1,22 1,23 1,80 1,40

MonyyeHnTe [AaHHM NOKasBar, 4e
Hal-BEPOSITHO CbAbpXawmuTe ce Ouoak-
TUBHU KOMMOHEHTWN W Ka/IMEBU XymMaTu B
opraHM4HMTE TOpOBe GnaronpusitcTBar
HaTpynBaHeTO W MNOAAbPXAHETO Ha X/10-
pochvn B nucTata no BpeMe Ha Bere-
TauuaTa npu npackosaTa, KOeTo BoAW A0
nogobpsiBaHe Ha  (POTOCMHTETMYHATA
aKTMBHOCT Ha pacTeHusiTa U OT Tam Ao
[o6pa afanTUBHOCT Ha pacTeHusiTa KbM
yC/0BUATA Ha OTrIeXAaHe.

N3BOAN

BapupaHeTo Ha XxnopodauaHuTe
NArMEHTN B X04a Ha BeretauusTa e He-
3HaunTenHo. C Hail-gobpu nokasaresnu 3a
CbAbpXaHue Ha xsiopodmn a, 6 n a+b ce
OTKpOsABaAT BapuaHTUTe JINCTHO MOAXPaH-
BaHe ¢ Jlym6peKko 1 MoYBEHO BHacsHe Ha
Arpudoyn B go3sa 1l/da. Bucokute TopoBu
HOpMK Ha 6uonpoaykTute Arpucyn wu
XyMycTUM ce oTpassiBaT HeraTvBHO Bbp-
Xy CbAbPXaAHMETO Ha 3eNeHUTe NUrMeH-
TW. Haii-BMCokuTe CTOWHOCTM 3a kapaTe-
HoMauTe ca oTyeTeHu npes M. aBrycTt (105
heH cnen DAFB) npu BCUYKM BapuaHTU
Ha TopeHe.

Mpn BapuaHTUTE Ha /NUCTHO W
KOMOWHMPaAHO noaxpaHBaHe C Jlymbpeko
KakTo 1 Arpudpoyn B gosa ll/da ce Habnto-

The data obtained show that most
likely the bioactive components and
potassium humates contained in organic
fertilizers, favoured the accumulation and
maintenance of chlorophyll in the leaves
during the vegetation period of peach,
which led to improved photosynthetic
activity of the plants, and hence to better
adaptability of the plants to the growing
conditions.

CONCLUSIONS

The variation of chlorophyll pigments
during vegetation is insignificant. The best
results about the content of chlorophyll a,
b and a+b were reported in the variants of
Lumbreco foliar application and soil
application of Agriful at the rate of 1 L/da.

The high fertilization rates of Agriful and
Humustim bioproducts had an adverse
effect on the green pigment content. The
highest values for carotenoids were
reported in August (105 DAFB) in all the
fertilization variants.

In the variants of foliar and
combined application of Lumbreco, as
well as in the variant of Agriful applied at
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JaBa onTUMasHO CbOTHoweHne Ha Chl. | the rate of 1 L/da, an optimal ratio of Chl
a+6/kapoTnHouan, oTpassiBawm cteneHTa | atb to carotenoids was reported,
Ha aganTauusi Ha pacTeHusiTa kbm Hebna- | reflecting the degree of plant adaptation to
ronpusiTHUTe chakTopy Ha okonHaTa cpega. | the adverse environmental factors.
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