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NNPUMEHEHUE MUKOPH3BI ITPH OTKPBITOM YKOPEHEHHUM'
HNPUBUTBIX BUHOT'PA/IHBIX YEPEHKOB BE3 MYJIBYUNPOBAHUSA
HOYBbI NOJIMDTUHJIIEHOM

MYCORRHIZA APPLICATION IN GRAFTED VINE CUTTINGS OPEN
ROOTING WITHOUT SOIL MULCHING WITH POLYETHYLENE
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AnHoTanus. B MHcTuTyTe BUHOTrpagapcTsa u
Bunojenuss  (MBB), [Ilnesen, bonrapus
MIPOBEJICHO U3Y4YECHHE BO3/ICHCTBUS
apOyCKyJSIpHBIX MUKOPHU3UPYIOLIUX TI'puOOB
(AMF) wa  momydyeHHe — TOCAIO0YHOTO
MaTepuaia Npyu NPUMEHEHUH TEXHOJIOTUU JUIS
OTKPBITOTO  yYKOpPEHEHHs]  4YepeHKOB  0e3
MyJbYUPOBAHUS  IIOYBEHHOH  MOBEPXHOCTH
MOJIUATUIIEHOBBIM MOKpBITHEM. OMBIT 3a710KEH
[0 METOAY JAEISHOK B YEThIPEX MOBTOPHOCTAX
Ha copte KabGepne CoOBMHBOH, MPUBUTOM Ha
nonsoe bepmannuepu x Pumapuma cenexuust
Onnenxaiim 4 (CO4). Mukopuzupyomui
npoayKT BHeceH B j03e 0,005 1 Ha 4epeHOK B

cioe KOpPHEOOpa30BaHHUS. Pesynbratet
MOKAa3bIBAIOT 3HAYUTENIBHOE, CTAaTUCTUYECKH
JIOCTOBEpPHOE  YBEJIIMYEHUE  MPOU3BOJACTBA

CTaHJAPTHBIX YKOPEHEHHBIX J03 Ha 21,5 % B
cpeaHeM 3a mepuon usyuenus (2015 — 2016
IT.). CaxeHIpl MIOJTy4EHHBIE 1ocJie
NPUMEHEHUsST MHUKOPHU3bl B IIKOJKE HMEIOT
3penblii  TPHPOCT TMOOETOB ¢  TOOOIBIICH
JIMHOM M Maccoil. CpenHee 4UCIO KOPHEH
OJTHOW JIO3BI HE pa3IMyaeTcsi CYIMECTBEHHO OT
KOHTPOJILHOTO BapHaHTa, 0e3 Jo00aBlIeHUs
AMF B nousy.
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Summary. At the Institute of Viticulture
and Enology (IVE), Pleven, Bulgaria an
investigation was carried out on the effect of
the arbuscular mycorrhizal fungi (AMF) on
the yield of vine propagation material when
used in open rooting technology without
mulching the soil surface with polyethylene
foil. The trial was set by the long plots
method in four replicates with Cabernet
Sauvignon variety grafted to Berlandieri X
Riparia Openhaim 4 selection (SO4)
rootstock. The mycorrhizal product was
introduced at a dose of 0.005 | per cutting in
the root formation layer. The results showed
a statistically significant increase in the
yield of standard rooted vines — 21.5% on
the average over the study period (2015-
2016). The vines obtained after the
application of mycorrhiza in the nursery had
shoot mature growth of greater length and
mass. The average number of roots per vine
did not differ significantly from the control
variant, without adding AMF in the soil.

Keywords: vine propagation material,
mycorrhiza, yield, mature growth, roots.

Introduction. The application of fungal-based products to increase the
quantity and quality of yields from different agricultural crops as well as to
enhance the decorative value of ornamental plants has been one of the ways
for reducing the chemical pollution. Mycorrhiza and fertilizer selection have
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affected the growth rate and have been a valuable factor in minimizing the
nutritional costs (Kubiak, 2006, Yablonskaya and Knishkaite, 2014). A
number of species (white pine, Scotch pine, oak, etc.) have been positively
affected and the diameter and height of the plants as well as the diameter of
the root base have been increased (Aleksandrowicz-Trzcinska et al., 2008;
Pietras, 2015).

The production of quality vine propagation material depended on
ensuring the optimal conditions for rooting and development of the grafted
cuttings. Stimulating these processes by means of organic products might
result in raising the yield of standard rooted vines. The application of
preparations comprising multiplication material from natural, genetically
unmodified arbuscular mycorrhizal fungi (AMF) enabled the development of
symbiosis between them and the vine plants in which the fungal hyphae
assumed the function of the root hairs and the vine provided the fungus with
the required substances obtained during photosynthesis.

It was Dbelieved that when applying AMF (arbuscular mycorrhizal
fungi), the grafted vine -cuttings growth processes optimization and
rhizogenesis was achieved, thus increasing the yield of standard propagation
material. The analysis of the results from the application of arbuscular
mycorrhiza in different rooting technologies had demonstrated the future
potential of this method. It had not been of less significance that the
introduction of such products had resulted in the suppression of
mineralization processes and reducing the intensity of soil dehumification. It
had been shown that mycorrhiza application facilitated soil fertility
improvement. Further to the positive influence on the grafted vine cuttings
biological productivity, the application of AMF also led to an increase in
their adaptive potential. (Yurkov et al., 2013). It had been found that the
application of AMF in the vine nurseries had reduced the contamination with
other fungal species that might have a pathogenic effect (Nogales, 2009).

The objective of this study was to determine the effect of the arbuscular
mycorrhiza on the yield of vine propagation material when using the open
rooting technology without mulching the soil surface with polyethylene foil.

Material and Methods. During the production of vine propagation
material from Cabernet Sauvignon variety in the years 2015 and 2016 a trial
was set with application of mycorrhiza (Rhizo vam basic, introduced at a
dose of 0.005 | per cutting in the root formation layer) at the time of the
cutting transplantation. Rhizo vam basic contained multiplication material of
natural, genetically unmodified arbuscular mycorrhizal fungus (Glomus
intraradice), fixed on expanded clay particles with a diameter of 2 to 4 mm,
in an amount of 100 000 infective units per liter.

The cuttings of Cabernet Sauvignon variety were grafted to Berlandieri
X Riparia Openhaim 4 selection (SO4) rootstock, stratified and transplanted



in the nursery in two-row ridges with open waxed part 15 — 16 cm. The
distance between them was 7 - 8 cm.

The trial was set by the long plots method in four replicates. The
variants were two — one with mycorrhiza and a control (K) according to the
standard technology without introducing of mycorrhizal product. After the
vines were taken out of the nursery at the end of the vegetation period the
following indicators were recorded:

1. yield of standard rooted vines (%);

2. average length of mature growth per vine (cm);

3. average mass of mature growth per vine (g);

4. average number of roots per vine.

The biometric measurements were made on 12 vines per variant. The

data were processed by analysis of variance.

Results and Discussion. The product was introduced into the soil at
the transplantation of the cuttings in the nursery however its effect could be
best accounted for after uprooting and sorting of the propagation material.
The mycorrhiza action was manifested when the introduced mycoculture had
developed and established symbiotic relations with the already formed roots
of the grafted cuttings. That allowed them better growth and development
and led to an increased yield of standard rooted vines. In 2015 it was 41.5%
in the control while in the variant with Rhizo vam basic — 67.71%. The
difference of 26.21 % was very significant at GD (5.0%) = 3.563; GD(1.0%)
= 6.540; GD(0.1%) = 14.489. In 2016 the yield from the plots with applied
mycorrhiza was 49.61%, and in the control, cultivated according the standard
technology — 32.86 %. The difference was very significant at GD (5.0%) =
9.462; GD (1.0%) = 17.368; GD (0.1%) = 38.480. On the average, during the
study period, the standard rooted vines obtained after the application of
mycorrhiza exceeded that in the control by 21.48% (Fig. 1).

The tested product impact on the root formation of the grafted cuttings
and the formation of the above-ground vegetative mass was similar to its
effect on the yield (Table 1).
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Fig. 1. Average yield of standard rooted vines for the period 2015 — 2016
The mature growth average length of the grafted vines obtained after



the application of mycorrhiza in 2015 exceeded that of the control by 47.2 cm
and of the mass by 12.2 g. The difference in length was very significant [at
GD (5.0%) = 15.813; GD (1.0%) = 29.026; GD (0.1%) = 64.309], while the
difference in the mass was non-significant. The average number of roots per
vine was increased by 2.7 and the difference was also non-significant. The
results obtained in the following year (2016) were similar. The vines from the
variant with application of mycorrhiza exceeded again the control in the
biometric indicators. The mature growth length per vine was by 45.2 cm
greater and the mass — by 12.1 g. That year both differences were statistically
reliable — the length was very significant at GD (5.0%) = 9.116; GD (1.0%) =
16.733; GD (0.1%) = 37.072, and for mass — significant at GD (5.0%) =
2.604; GD (1.0%) = 4.780; GD (0.1%) = 10.589. The average number of
roots per vine was practically the same.

Biometric indicators of rooted vines per years — analysis of variance redlet
Indicators 2015 2016
mycorrhiza | control | difference mycorrhiza control | difference
Length (cm) 138.6 91.4 47.2 ++ 109.6 64.4 45.2 +++
Mass (g) 30.9 18.7 12.2 ns 25.0 12.9 12.1 ++
Roots number 16.7 14.0 2.7ns 15.4 15.2 0.2 ns

(ns — the difference is non-significant; ++ - the difference is significant, +++ - the difference is
very significant)

The almost complete equality of the differences in the length and mass
of the mature growth in 2015 and 2016 showed a stable trend for increasing
the biometric values of the vines after application of mycorrhiza in the
nursery. On the average, for the study period, the length of the mature growth
was 124.1 cm and the mass — 28 g. The average number of roots per vine for
both was 16.1 (Fig.2)
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Fig. 2. The effect of Rhizo vam basic (mycorrhiza) on the biometric indicators of grafted
rooted vines of Cabernet Sauvignon variety / SO4 on the average for the years
2015 and 2016

Conclusions. The application of arbuscular mycorrhiza in the



production of vine propagation material from Cabernet Sauvignon variety
produced by open-rooting technology without mulching with polyethylene
had led to a proven increase in the yield of standard rooted vines.

The obtained vines after mycorrhization of the nursery had higher
mature growth (a longer mature part of the shoots with greater mass)
compared to the traditional procedure.

The symbiosis between the fungal culture and the grapevine did not
significantly affect the number of roots of the grafted vines and it did not
differ significantly from the typical one for the used variety-rootstock

combination Cabernet Sauvignon/Berlandieri X Riparia SOA4.
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BBEJICHUSI Tpernapara HOBOTO TIOKOJEHUS
menadeH B TNUTATEIbHYIO Ccpelny Ha
MOCJEIYIONIYI0 aanTaliio 0310POBICHHBIX
in  vitro  pacreHmii = BHHOIrpamza K
HECTEPUIIbHBIM YCIOBUSAM. Y CTAHOBJICHO, YTO
NpUMEHeHHe  mpernapara MenapeH  Ha
HayasibHOM OJTtane axantanuu (30 nHel),
CIOCOOCTBYET  yJIYYIICHHIO  IIOKa3areneu
IIPUKUBAEMOCTH M DPa3BUTHUs pacTeHui. B
nanpHenmem (yepe3 60 aHE#), oTMeueHO
ocna0ieHne TOCHENSHCTBUA TIpernapara u

of addition of medicine of new generation
menaden are presented to a medium on the
subsequent adaptation of the revitalized in
vitro of plants of grapes to unsterile
conditions. It is established that use of
medicine memaden as a part of Wednesday, at
microclonal manifolding, at the initial stage
of adaptation (30 days), promotes
improvement of indexes of survival of plants
and parameters of their development. Further
(in 60 days), noted weakening of influence of

BbIpaBHUBAHUE TIOKa3aTelIel pa3BUTHA. an after-action of medicine and alignment of

indexes of development.

KiroueBble cji0Ba: pacTeHUsI BUHOTPaIa
post vitro, menaden, aganramnus K
HECTEPUIIHHBIM YCIIOBHSIM.

Keywords: plants of grapes post vitro,
melafen, adaptation to unsterile conditions.

BBenenne. K  mepcnekTUBHBIM  (PU3HOJOTHYECKH  aKTUBHBIM
BEIIECTBAM, BJIMSIOIIAM HAa TOPMOHAJIBHYIO PErYJSLHUI0 U SHEPreTUYECKUN
OOMEH B paCTUTEIBHON KJIIETKE, B CBEPXMAaJIbIX KOHIICHTPAIUAX (10'7+10'8) —
MO>KHO OTHECTH MEJITAMUHOBYIO COJIb OUC (OKCUMETHIT) (OCHPUHOBON KHUCIOTHI.
JlokazaHo, 4YTO  JaHHO€  BEUIECTBO  CIIOCOOCTBYET  IOBBIIIEHUIO
WHTEHCUBHOCTH U 3P ¢deKTUBHOCTU (oTocuHTe3a [1], yCKOpsieT pa3BuUTHE
pacTeHWH U yJydllaeT WX TMOJATOTOBKY K HEOJAaronpusTHbIM 3UMHUM
ycinoBusiM  [2].  CrocoOCTByeT ONTUMM3AIMKA  YCIOBUM Pa3MHOXKEHUS
BuHOrpaza IN Vitro [3]. BoabIIMHCTBO K€ HCCIEIOBAaHUN IO H3YYCHHIO
s dexkTuBHOCTH Tpenapara MejladeH B CETbCKOM XO3SIMCTBE MPOBOIMIIU
TOJBKO HA OJHOJETHUX TPaBSHUCTBIX pacTeHusx. B cBi3u ¢
MOJIOKUTENILHBIM BIMSIHUEM MenadeHa Ha POCTOBBIE MPOIIECChl BUHOTPAJIa B
KynbpType In Vitro [3], a Takke ¢ TeM, 4TO aJalTHBHOCTH MPOOHUPOYHBIX
pacTeHuil, pH MEePECcaKe B HECTEPUIIbHBIE YCIIOBHS, MOKET B 3HAUUTEIHHON
CTETICHU 3aBUCETHh OT J00aBJISIEMBIX MPU KYJIHTUBUPOBAHUU B MUTATEIbHBIC
Cpeabl MpenaparoB (AaHTUOMOTUKOB, CAIMIIMIOBON KHCIOTHI, caxapo3bl H
T.A.), CUUTAEM, 4YTO H3Y4YEHHE [OCIEeNCUCTBUSl TMpenapara wmenadeH B
HECTEPUJIbHBIX YCIOBUSIX SIBJISIETCS BECbMa aKTyalbHbBIM.

O0beKTBEI U MeToabl HcciaenoBaHuii. OOBEKTOM MCCIIEIOBAHUN
CILyKUJIM 03/I0POBJICHHbIE MPOOUPOYHBIE PACTEHUSI BUHOTPala aDOPUTEHHBIX
TOHCKUX copToB Bapromikus, u [lyxnskoBckuit. [IpuMensiiim oOMEnpruHsITY O
IpH KJIOHAJTLHOM MHUKPOPA3MHOXKEHUHM 1N VIO IUIOMOBBIX M STOIHBIX
KyJbTyp METOJIMKY, MoAu(uuupoBaHHyto B yaboparopun BHUNBuB [4].
UccnenoBanuss nposoaunu B ycnoBusx CYBP B 2013-2014 rr. U3yuanu
CTENEHb BJIMSHUS HA aJalTalMi0 pa3jIMyHbIX KOHIIEHTpAIMK Ipernapara
MenaeH, TOPUMEHSIEMOro MPU  MHUKPOKJIOHAJIBHOM  Pa3MHOXKCHHHU.
KomnuectBo pacteHnii Ha BapuaHT omnbiTa 42 mT. JlONOJHUTENBHBIE
MoKa3zaTesd aJalTUBHOCTU OMpPEACNIsUIN MO pa3padOTaHHON HAMU METOJIHUKE



[5]. [oBeputenbHble HHTEpBAIbl s MOPPOMETPUUECKUX IapaMeTpoOB
pa3BuUTHS paccuuTaHbl ¢ 95% BEpPOSATHOCTBIO, MPU TOMOIIM «IIAKETa
aHanmu3a»  nporpammbl  Excel.  JloBepuTenbHbIE ~ MHTEpPBAIBl IO
MPUKMBAEMOCT PACCUYUTAHbl MO METOAMKE YWIICOHA [6] MpUMEHSEMOW B
paboTax no Ouonoruu, uznoxxeHHou A.M. I'pxxaboBckum [7].

PesyabTrarel u  o0cyxaeHue. [lomydyeHHbIE  JaHHBIE  TIO
NpUKUBAEMOCTU (puc. 1) HE BBISIBWIIM JOCTOBEPHBIX OTIUYUN MEXKIY
BapUaHTaMU OMbITa Ha copTe Bapromkun. OnHaKO HEOOXOAMMO yKas3aTh Ha
TEHJICHIIMIO YJIYYIICHUS TNPUKUBAEMOCTH B BapuaHTEe, I€ MPUMEHSIU
KOHIIGHTpalMi0 mpemapara 107, KoTOpas MpOSBHIACE M HA COPTE
[TyxmsikoBckoM. B ombite ¢ coproMm [lyXJISIKOBCKMM NPUKHBAEMOCTH MOJ
nevictBueM MenadeHa yIaydlldiaach, HaWIydlle 3Ha4YeHUe, TOCTOBEPHO
mojTBEpIKAaeMOe, ObuU10 mpu KoHmeHtpamuu - 107. Mopdomorudeckoe
pPa3BUTUE Y COPTOB HECKOJIBKO OTIMYAIOCh (Tabm. 1 u 2).

Ha coprte Bapromikun uepe3 30 qHeli He ObUIO BBISIBICHO JTOCTOBEPHBIX
OTJIMYUM 1O OCHOBHBIM IOKa3aTeNIsIM pa3BUTHUs. JIUIIL 1O JIOMIOTHUTEIbHBIM
MOKa3aTeNsIM MPOSBUWINCH OTJIMYWA IO Pa3BUTHIO (B 0aiax), rjie OCHOBHBIM
KPUTEPHUEM OLICHKU SIBJISIETCSI POCT IOCJIE BBICAJKA B HECTEPUIIbHBIE YCIOBHUS
U 00pa30BaHME HOBBIX JIUCTHEB, a TAKXKE MO YUCITYy KOPHEHW B BEpXHEH yacTu

CMKOCTCﬁ JJIsL BhIpallliBaAHU.
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Puc. 1. Bausiane MesnageHa 106aBjisseMoOro B IUTATEIbHYIO CPeAy B MPeANOc/IeHeM
naccase, Ha NpUKUBAEMOCTh BO BpeMsl aJaNTallMi, COPTA:
A) Bapromkun; B) IlyxasikoBckuii 6esblit
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Bausinue nocieneiicreus mejiadgeHa, Ha pa3BUTHE pacTeHUH

B HECTEPHJIBLHBIX ycaoBusix, 2013-2014 rr.

Tabmumna 1

Konnenrpaiu Yu UH IIn b, CM’
;1(1)\46?1(:1(1)61)}?; B Bricora nHCTCIi];a, Me)IiLHHOYSiI/IS{, S
% pacteHusi, cM - T JamcTa JIMCTHEB
copt Bapromkun (uepes 30 nHeir)
Kontpous 0,0 10,4 +£0,8 5,7+0,6 1,4 +£0,06 6,3 +0,7 36,9 +6,4
Menaden 107 11,0 £1,0 5,5+0,6 1,5 +0,09 5,8 +0,5 33,6 +4,8
Menaden 107 10,8 +1,1 6,3 +0,6 1,5 +0,10 5,8 40,7 36,9 +5,0
Menaden 107 9,7+0,5 5,2 +0,7 1,4 +£0,09 5,4 +0,5 27,7 +£3,7
Menaden 10 10,7 £0,7 5,6 0,6 1,5 +0,05 6,1 0,6 34,6 +4,9
copt Bapromikun (uepe3 60 nneir)
Kontpomns 0,0 | 14,4+0,8 6,1+0,3 1,7 +£0,06 19,6+1,3 132,6+9,0
Menaden 10° | 13,6£0,9 5,84+0,4 1,6 +0,08 16,5+0,9* 104,8+8,3*
Menaden 107 | 12,6+1,3 5,6+0,5 1,6 0,09 16,0+1,8* 96,5+12,1%*
Menaden 107 | 11,9+0,6* 5,84+0,8 1,5 +0,10 14,3£1,7* 93,7+17,3*
Menaden 10™ | 12,8+0,9 5,4+0,8 1,7 0,11 18,0+3,5 | 101,9+16,3*
copt [lyxnskoBckuii Oenblii (uepes 30 mHek)
Kontpous 0,0 8,0 +0,8 5,1 £0,8 1,1 +0,07 4,6 £0,5 23,6 4,6
Menaden 107 8,5 +0,8 5,6 £1,1 1,0 0,05 4,2 +£0,5 25,0 £6,6
Menaden 107 11,1 +£0,7* 8,0 £1,0%* 1,2 0,05 5,1 0,5 41,4 £5,9%*
Menaden 107 10,6 £0,9* 7,5 £1,1* 1,1 +£0,08 5,0 +0,5 34,7 +£7,1
Menaden 10 | 10,3+1,0* 6,8 1,3 1,1 £0,11 5,4 +0,6 36,4 £7,6*
copt IlyxnsikoBckuii Oenblit (uepe3 60 nHei)
KonTtpois 0,0 11,39 £1,17 | 6,24 £0,45 | 1,14 +0,07 33,4449 216,3 42,0
Menaden 10° | 11,1340,67 | 6,33 40,30 | 1,15 +0,06 26,1 +2,6 166,2 £18,2
Menaden 107 | 13,36 £0,62* | 6,48 £0,27 | 1,17 +0,06 272 £2.4 185,8 16,8
Menoden 107 | 13,3240,93 | 5,50 0,61 | 1,15+0,07 25,4 £3,7 142,7 +41 .4
Menaden 107 | 13,64 +1,14 | 5,90 40,59 | 1,15 +0,05 28,3 +4,7 177,9 41,2

- 3mech W jJanee O3HAYaeT, 4TO pa3jiMuus MeEXAy BapHaHTOM OINbITa U KOHTPOJIEM
CYILIECTBEHHBI C BEPOSATHOCTHIO > 95 %.



Tabmumna 2

Bausinue mesiadgena Ha JONMOJHUTEIbHBbIE TapaMeTpbl pa3Butus, 2013-2014 rr.

Anantu Yucno kopHel Ha MOBEPXHOCTH
Konuenrpauus - 3acoxmmx PaszButne, Ba30Ha, IIT.
Menadena B % | BHOCTb, JHCTBES, Oasn

a1 IIT. BEpX cepeauHa HU3
copt Bapromkun (uepes 30 nHeir)
Kontpomns 0,0 | 4,1 +0,5 | 2,3 +0,5 34+0,5 |04+0,2 |1,5+04 0,8 +0,3
Memnaden 10° | 4,3+0,3 | 3,1 0,5 3,8+0,3 |0,6+0,3 |1,9=+0,5 0,4 +£0,2
Menaden 107 | 4,4 +0,5 | 2,7 40,6 3,7+0,5 |0,8+0,3 |2,7+0,6% |0,6+0,3
Menaden 107 | 4,3+0,5 | 2,3 40,6 3,8+0,3 1,3 +£0,5* | 2,5+0,8 0,7+0,4
Menaden 107 | 4,504 [2,540,5 [4,0£0,3* [0,8+0,5 |2,9+0,6* [0,8+0,4
copt IlyxnsikoBckuii Oenblit (uepes 30 nHei)

Kontpoms 0,0 | 3,8 £0,5 | 3,5+0,5 3,105 |0,2+0,3 |0,8+04 0,24 +0,2
Menagen 10° | 3,9+0,6 | 3,4 +0,9 39+0,6 |0,7+0,3 |24+1,1 0,56 0,4
Menaden 107 | 4,5+0,6 | 3,0+0,8 4,5 £0,6* | 1,4+0,3* | 3,6 £1,0* | 1,03 £0,4*
Menoden 10° | 4,4£0,4 |3,5+0,9 4,2 £0,5* | 1,8 £0,6* | 4,7 £1,3* | 1,19 £0,4*
Menaden 107 | 4,3+0,5 [4,0+£0,9 |43 +0,6% | 1,1 £0,6% | 3,5+1,5% |[1,22+0,6*

B 1nienom HE0OX0AMMO OTMETHTH JIyUIliee Pa3BUTHE KOPHEBOW CUCTEMBI
B BapuaHTax ¢ MejadeHom y o0oux coptoB (puc. 2).

[Ipu yuere nHa 60 neHb,

pacTCHusl IIPOJOJDKAIM Pa3BHUBATLCA

HOPMAJIbHO, TPU 3TOM IUIONIa/lb JIMCTOBOM MOBEPXHOCTH ObLIa OOJIbIE B
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KOHTpOJIE.
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Puc. 2. Yucsio kopHeil Ha0J1101aeMbIX HA CTEHKAX NPO3PAYHbIX IVIACTHKOBBIX BA30HOB,
yepe3 30 qHeil mocJie BBICAJAKH HA aJalTalluI0, COPTA:
a) Bapromkun; 6) IlyxuasikoBckuii 0eabrii, 2013-2014 rr.



Ha copre IlyxmskoBckuii pocT pacteHuit Ha 30 geHb ObLT Jydile B
BapuaHTax ¢ Menadenom - 10710, D1i BapHaHTBI OmepesKaTH KOHTPOIIb U
10 JOTIOJIHUTEIBHBIM IOKa3aTeNIsiM, TaKUM KakK pa3BuThe (B Oaiax) U 1o
YHUCIIy KOpHEW (BO BCEX CJIOSAX) HAOIIOJAaeMbIX Ha MPO3PAYHBIX CTEHKAX
BEreTAlIMOHHBIX E€MKOCTEH i BblpaniuBaHus. KpoMe TOro, BapuaHThI C
memaderom - 107 u 10® omepexans KOHTPOIb, B TOT HEPUOX, IO UHCIY
JIMCTHEB, 4 BAPUAHTHI ¢ KOHLIEHTpALMEN IIpernapara - 10" u 10™ 6pum Jayyqiie
10 IJIOIA/IN JIUCTHEB.

IIpu ydere Ha 60 neHb pa3HUIIA MEXKIY BapHaHTAMM MPAKTUYECKU
HUBEJIMPOBAIACh, IPU ATOM JYUIIIUM BAPUAHTOM MO POCTY OB BapUAHT, Ie
IPUMEHSLUICS TIPenapar B KoHnexrparuu 107,

CToUT OTMETUTh TEHACHUHUIO YBEIWYEHUS IUIOAAU JIUCTHEB H
0GJIMCTBEHHOCTH B KOHTPOJIE 1 B BapuanTe 107, a Takke yMEHbIIICHHE YHCIIa
JUCTHEB M3-32 3aChIXaHUs W OMNaJEHUS B OCTaJbHBIX BapHaHTaX. ITO
MPOUCXOJIUT MPEUMYIIECTBEHHO C HUXHUMH JUCThIMHU, 00pa30BaBIIMMUCS
eme B mnpodbupke. [lpm 3TOM nydinee pa3BUTHE KOPHEBOW CHUCTEMBI B
BapuaHTax ¢ MenadeHoM, IO HalluM HaOTIOJCHUSIM, IIOMOTaeT Ha
HAYaJIbHOM 3Tare COXPaHUTh OOJbIIEe HIDKHUX JIMCTUKOB, & B JIalIbHEUIIIEM,
HA00OPOT SBIAETCS MPUYMHON UX OTTOPKEHMSI PACTEHUSAMH, KaKk Hambolee
pacxonyromux Biary. [IpuumHa 3TOro B TOM, 4TO OOJBIIAS YacTh HEXKHBIX
KOpHEH (B BEpXHHUX CJIOAX CyOCTpara) B MpOLECcce TOpalliuBaHUs OTMHUPAET
U3-32 YaCTOT'O NEPECHhIXaHUs U PHIXJICHUS] BEPXHEU 4acTu cyOcTpara. DTO HE
SIBJISIETCS KPUTUYHBIM JIJI1 Pa3BUTHUSl PACTEHMI, TaK KaK OCHOBHasi Macca
KOpHEW pa3BUBaeTCs B 00Jie€ HUKHUX CIIOSAX, a JIUCThS OTMHUPAIOT Te€,
KOTOPBIC Pa3BUJIMCh CIle MPHU KyJIbTUBHPOBaHHUHM IN Vitro. Takue MucThs, Kak
MPaBUIIO, TIOCJIE MEPEHOCAa B HECTEPUIIbHBIE YCIOBUS HE YBEJIMYHMBAIOTCS B
pasMmepax, a oOpasyromuecss HOBbIE JIUCThsA, HANpPOTHUB, AaKTUBHO
pa3BUBAIOTCS U yBEIUMYMBAIOTCS B pasmepax. Tak Ha 60 neHb ajantanuu, y
pacTeHMii BHHOrpama pPost vVvitro, oxomo 80% COCTaBISAIOT JIMCThA,
oOpa3oBaHHBIE W pAa3BUBIIMECS B HECTEPWIbHbIX YycioBusax.llnomans
JUCTHEB K 3TOMY CPOKY 3HAUUTENIBHO Bo3pacTaeT. Tak Ha copTe Baprouikus,
IUIOIIAAb OJHOTO JIMCTa, W O0mas IJIOIIAJAb JIUCTHEB, 3a 3TOT NEPUOJ
yBEIMYUIaCh B CpeIHEM B Tpu pa3a, a Ha copre [lyXIsKOBCKHIl 3TOT
MoKa3arellb YBEJIWYWICS B ecTh pa3. [Ipu sTom Hambolsiee onTUMaIbHBIMU
KOHIEHTpALUSIMH MenadeHa, Mo nocleeHCTBUIO Ha Pa3BUTHE PACTEHUN MPU
aJlanTalnuu, ObUIH - 107107 %,

BeiBoabl. [IpuMenenne npenapara menadeH, B COCTaBe MUTATEIbHOU
Cpeibl, IPH MUKPOKIIOHAIBHOM PAa3MHOXEHNHU B KOHIeHTpammsix ~ 107+107
%, CIIOCOOCTBYET YJIYUIIEHUIO TPHIKUBAEMOCTH PACTEHUN M UX PA3BUTHUIO HA
HavasbHOM dTane agantanuu (30 nueit). B ganpHeitmem (uepe3 60 qHei),
MPOUCXOJIUT BhIPAaBHUBAHKE MTOKA3aTeNel pa3BUTHUSI PACTEHUN B CPABHEHUU C
NOKa3aTeJsIMU Pa3BUTHSI PACTEHUI B KOHTPOJIE.
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