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Abstract. An efficient in vitro mass propagation and conservation protocol was developed for grapevine (Vitis vinifera L.) cultivar ‘Merdzavani
Vaghahas’ through direct organogenesis. Maximum quantity of aseptic cultures was obtained when nodal segments were treated with 70%
ethanol for 30 s + 2.0% Ca(ClO), for 15 min Explants were cultured on Murashige and Skoog (MS) medium sup-plemented with different
concentrations and combinations of Benzilaminopurin (BAP), Gibberellic acid (GAs) and Kinetin (Kin) for multiplying axillary shoots. The
maximum number (3.8) of shoot formation and the maximum shoot length with average of 2.7 cm appeared on medium supplemented
with 0.5 mg/1 BAP + 0.5 mg/1 Kin + 0.5 mg/l GAs. Best rooting responses were obtained on 2 MS medium + 0.8 mg/1 IBA (Indole-3-butyric
acid) resulting mean value of 8.6 + 0.5 root number and 14.4 + 0.6 cm root length. For in vitro conservation and storage, two temperature
regimes (15°C and 24°C) were used. The plants maintained at 15°C were smaller than those at 24°C. The in vitro plants were maintained
at 15°C for more than 8 months without subculture. In vitro rooted plantlets were hardened successfully using perlite, forest soil and bio
humus in 2:1:0 proportions with 88.0% survival. The described method can be successfully used for large-scale propagation and in vitro

conservation of grapevine cv. ‘Merdzavani Vaghahas'.
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[IpssiMoii opraHoreHes in vitro COpTa BUHOrpaga Mepa3aBaHU
Baraac gJisi MacCOBOT'O pa3MHOKEHUSA U COXPAaHEHUS

Introduction
Grapevine (Vitis vinifera L.) is one of the main impor-
tant fruit crops cultivated worldwide.
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AnHoTtanus. Pa3paboTal 3¢ ¢heKTUBHBIN IPOTOKOJ [ MAaCCOBOIO pa3MHOKeHNS MeTOZ0M IIPSMOr0o OpraHoreHesa U JaibHeNIIero co-
XpaHeHus in vitro BUHOrpagHoH Jio3wl (Vitis vinifera L.) copta Mepza3aBanu Baraac. MakcuManibHOe KOJMYECTBO aCEeNTHIECKUX KYIBLTYP
ObLIO [TOJTyYeHO IIpY 06paboTke y3I0BbIX cerMeHToB 70%-HbIM 3TaHoI0M B TeueHue 30 ¢ + 2,0%-ubiM Ca(ClO), B Teuenue 15 MuH. [114
Pa3MHOXEHHUS Ma3yIIHbIX T06eroB SKCILIAHThI KYJIbTUBUPOBATIY Ha cpefie Mypacure-Ckyra (MC) ¢ fobaByieHueM pa3IMYHDLIX KOHIEH-
Tpanuit ¥ KoMbuHanuM beH3unamMuHonypusa (BAIT), rubbepesioBoit kucaoTol (I'Ks) u kuneTrHa (Kun). Haubosbiiee kosnuecTso (3,8)
1106eroobpa3oBaHus U MakCHMaJbHasl JJIMHA [06eros, B cpefHeM 2,7 cM, HabJIoJaauch Ha cpefie ¢ fobasnerueM 0,5 mr/in BAIT + 0,5
mr/n Kus + 0,5 mr/i T'K;. MakcHMasbHBIN pu3oreHe3 6bu1 nostydeH Ha cpefe 2 MC + 0,8 mr/in UMK (MHAOIUII-3-Mac/IsIHAs KUCJIOTA).
CpenHee 3HaUeHMe KOJMYECTBA KOpHeH cocTaBumiio 8,6 + 0,5 wWT., a AyivHa KopHe#t 14,4 + 0,6 cM. [1J19 KOHCepBaLuY, COXpaHEHUsI in vitro
HCIIOJIb30BaNH [Ba pexkuMa TeMmepaTypsl, 15°C u 24°C. BricoTa pacTeHuH, Bbliep>kuBaeMbIx py 15°C, Oblia HUKe, UeM XPaHSIIUXCS
B ycioBusix 24°C. PacteHus in vitro opaep>XuBauch npu Temiepatype 15°C 6osee 8 mec., 6e3 mepecafiok. YKOpeHUBIIUeCS in vitro
IIPOPOCTKY BLLIX YCIEITHO aJalTUPOBAHEI N Vivo ¢ UCTIOIb30BaHUeM IIepJIUTa, JIECHOM MOYBLI U 61oryMyca B mponopuusx 2:1:0 ¢ mpu-
krBaeMocTbio 88,0%. Pa3paboTaHHEBIN MeTOZ MOXeT OBbITh YCIelHO UCII0Ib30BaH AJIs KPYITHOMACIITA6HOTO Pa3MHOKeHUs ¥ XpaHeHUsI
in vitro BUHOrpaza copta Mepz3sasanu Baraac.
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opraHoreHe3 in vitro copta BUHOrpaza Mepza3aBanu Baraac 11 MacCOBOro pa3MHOKEHUS U coXpaHeHus // «Marapad».
BuHOrpazapcTso u BuHozeaue. 2022;24(3):202-205. DOI 10.34919/IM.2022.24.3.001.

Presently, grapevines are highly susceptible to diseas-
es in the general method of propagation (by hardwood
cuttings).

Micropropagation of grapes has played a very sig-

© Mensn I'T, Bapcersin A.A., Aanrsan K.C., nificant role in multiplication of cultivars with desirable
Caaxsn H.A., Tpuropsn b.A., Maprupocss 10.11., 2022 traits and production of healthy plants. Propagation of
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uniform, disease free plants is produced in a relatively
short period and space because this process is indepen-
dent of the time of year and weather conditions.

In grapevine, there are various reports which indicate
rapid in vitro regeneration and multiplication via tissue
culture [1-3].

Plant germplasm conservation is the most successful
method to conserve the genetic traits of endangered and
commercially valuable species and plant varieties for fu-
ture proliferation, development and it is also the basis of
agricultural production [4].

This investigation is aimed at developing an efficient
method for mass micropropagation of true-to-type grape-
vine plants of Armenian grapevine cultivar ‘Merdzavani
Vaghahas’ through direct organogenesis and determining
the optimal methods for iz vitro conservation.

Objects and methods of research

The studies were performed at the Scientific Center
of Agrobiotechnology of Armeniam National Agrarian
University. Grapevine cultivar ‘Merdzavani Vaghahas’
was selected for in vitro studies.

‘Merdzavani Vaghahas’ is an Armenian grapevine ta-
ble variety with muscat flavor, was created in 1965 by the
Armenian Scientific Research Institute of Viticulture,
Wine-making, Fruit Growing by crossing ‘C 484’ (‘Mad-
eline Angevine’” x ‘Chasselas Musque’) x ‘Kishmish Kh-
ishrau’ (‘Nimerang’ x ‘Kishmish Noir’).

The plant materials of this research were obtained
from the Armenian National Field Collection of Grape-
vine.

Explants sterilization: The nodal segments were
treated to 1) 70% ethanol, 2) 2.0% calcium hypochlorite
and their combinations for varying time durations: T1)
ethanol (70%) for 5 min, T2) ethanol (70%) for 10 min,
T3) calcium hypochlorite (2.0%) for 10 min, T4) calcium
hypochlorite (2.0%) for 15 min, T5) calcium hypochlo-
rite (2.0%) for 20 min, T6) ethanol (70%) for 30 s + 2.0%
Ca(OCl), for 15 min, T7) ethanol 70% for 30 s + 2.0%
Ca(0Cl), for 20 min.

Culture establishment: Murashige and Skoog (MS)
basal medium was used through in vitro culture of plant-
lets. Nodal segments, approximately 0.3 cm were cultured
on full-strength modified MS medium supplemented
with different combinations and concentrations (0.0;
0.5; 1.0 mg/1) of benzilaminopurin (BAP), (Kin) kinetin
(0.0; 0.5; 1.0 mg/1) and Gibberelin acid (GA;) (0.0; 0.5;
1.0 mg/1) for multiplying axillary shoots. Observations
for shoot proliferation were evaluated 35 days after the
beginning of the experiment, and the number of shoots
per explant and length of shoots were recorded.

Root formation: Half-strength MS basal medium
supplemented with different concentrations (0.3; 0.5; 0.8
and 1.0 mg/1) of IBA were used for rooting stage. Me-
dium without auxin was used as a control. Percentage of
rooting; mean number and length (cm) of roots for each
rooted shoot were evaluated after 30 days of cultivation
on the rooting medium.

The pH of the media was adjusted to 5.8 before add-
ing agar. Media were gelled with 0.5% agar. The cultures
were incubated at 26 + 1°C under cool white fluorescent
light for a daily 16 h photoperiod. Twenty explants were
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used for each treatment, experiment was repeated three
times.

For in vitro conservation the effects of temperature on
growth of in vitro plants were investigated using MS me-
dium supplemented with 20 g/1 sucrose, 50 mg/l ascorbic
acid, 0.1 mg/1 IBA. The plants were kept in two growth
chambers with the temperature adjusted to 15°C and to
24°C, light intensity of 2000 lux. After 6 month, 12 plants,
from each temperature culture condition, were assigned
to biometric analyses: length of the longest root, numbers
of roots and length of the shoots.

Ex vitro acclimatization: For ex vitro acclimatiza-
tion the rooted plantlets were taken out from the test
tubes and gently washed to free agar from surface. Well-
developed plantlets (>10 cm of shoots and >8-10 cm of
roots) were transferred to plastic pots containing mixture
of perlite, forest soil and bio humus in different propor-
tion

1)1:1:0; 2)1:1:15 3)1:2:1; 4)2:1:0; 5)1:1:2; 6)1:2:0.

The plantlets were maintained for 3 weeks at about
25°C to 27°C under high humidity (>75%) by covering
the pots with transparent polyethylene sheets. After two
weeks the covers were removed from the pots.

Statistical analysis: Experiments were repeated three
times. The results are expressed as mean + standard error.
The differences among averages of the recorded param-
eters for all treatments were tested for significance at 5%
level.

Results and discussion

The study results showed that on increasing the ex-
posure time of ethanol (70%) and calcium hypochlorite
(2.0%) the infection was decreasing in both chemicals,
but in the same time the number of non-growing cultures
was increasing. Higher (10 min) duration of 70% ethanol
(T2) showed lower infection (12.3%) and maximum non-
growing cultures (36.7%). In case of 5 min duration (T1),
the percentage of infected and non-growing cultures
was correspondingly 47.7% and 9.0%. Explants treated
with 2.0% calcium hypochlorite for 10 min (T3) showed
47.7% contamination and 6.7% non-growing cultures,
while 2.0% calcium hypochlorite for 15 min (T4) and 20
min (TS) were correspondently 22.3%, 20.0% and 10.3%,
26.7%. The minimum survival (43.3%) was observed with
70% ethanol and 5 min exposure time. Maximum healthy
cultures (80.0%) were recorded when nodal segments
were treated with 70% ethanol for 30 s + 2.0% Ca(ClO),
for 15 min ('T6) followed by ethanol 70% for 30 sec + 2.0%
Ca(OCl), for 20 min (T7) with 68.3% survival. Improper
choice of sterilant exposure time has lethal effect on plant
cells and limits the development of explants.

Regeneration of grapevine is possible through both
organogenesis and embryogenesis. Explants including
shoot tips, buds, leaves and tendrils can regenerate into
somatic embryos directly or indirectly through the callus
phase [5].

In the present study regeneration was processed
through direct organogenesis from bud explants. Somatic
embryogenesis was strongly influenced by Plant Growth
Regulators (PGR). The effects of various concentrations
and combinations of PGR in full strength modified MS
medium on shoot regeneration were evaluated (Table).
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Shoot proliferation (shoots/explants) and shoot length
(cm) was recorded after 35 days.

Nutrient medium MS without PGRs did not show any
shoot induction. Shoot formation was noted in all con-
centrations and combinations of growth regulators, but
the number and length of shoots per explant varied. Me-
dium containing 0.5 mg/l BAP combined with 0.5 mg/I
Kin and 0.5 mg/l GA; showed the maximum frequency
of shoot regeneration, with an average shoot length of 2.7
cm and an average of 3.8 shoots per explant. The regener-
ated plants did not show any obvious phenotypic varia-
tion.

Presence of GA; in combination with BAP and Kin
promoted elongation of shoots. This is in conformity
with the observation by D.H. Tejavathi and B.L. Manjula
(2010) in Ruta graveolens L. [6].

Auxin is a key regulator of plant growth and develop-
ment. Because of its effective impact on cell division, cell
growth and differentiation, auxin is generally used for ar-
tificially controlling plant growth [7, 8].

As shown in Fig. 1, the differences in rooting percent-
age, root number and length were significant among dif-
ferent treatments. Highest rooting percentage (85.5%)
was observed in % MS medium fortified with 0.8 mg/l
IBA followed by %2 MS + 0.5 mg/1 IBA (80.6%). Root in-
duction was not observed in the control (medium with-
out IBA). An IBA concentration of 0.8 mg/] gave a greater
number of roots (8.6 + 0.5) and maximum root length
(14.4 + 0.6 cm) (Fig. 3, a) than other concentrations (0.3;
0.5; 1.0 mg/1). Beura (2003) also reported that % MS sup-
plied with 0.5-1.0 mg/l1 IBA was the best for iz vitro root-
ing for the most of horticulture crops [9].

Temperature is a critical environmental factor regu-
lating in vitro plant growth and development. Tempera-
ture influences plant tissue culture and micropropagation.
Plants kept at 15°C showed significantly smaller length
and less dry mass of both roots and shoots, in relation
to those kept at 24°C, thus demonstrating the influence
of low temperature on growth. An average of 90% of in
vitro plants of cv. ‘Merdzavani Vaghahas’ were efficiently
stored for 8 months at 15°C without subculture on half
strength MS medium containing 30 g/l sucrose in culture
tubes, while at 24°C it was required every 1.5-2.0 months.

An important, and often limiting, part of any micro-
propagation system is the transition from in vitro to ex
vitro growth or acclimatization [10].

Statistical analysis of variance showed that the ef-
fect of substrate mixtures was significant on survival rate
of ex vitro acclimatized plantlets. Among the different
types and combinations of substrate used for adaptation,
a combination of perlite, forest soil and bio humus (2:1:0)
was found superior, with higher survival rate of plantlets
(88.0%). The lowest (67.0%) survival was recorded in sub-
strate mixture with 1:2:1 ratio (Fig. 2).

Plantlets grown on T4 substrate mixture exhibited
vigorous growth and deep green leaves (Fig. 3).

Conclusions

This study presents a rapid and efficient method for
micropropagation of grapevine cv. ‘Merdzavani Vagha-
has’ from nodal explants, which carries a high potential
for rapid multiple shoot regeneration and subsequent in
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Table. The effect of PGRs treatment on shoot regeneration
from nodal explants of grapevine (Vitis vinifera L.) cv.
‘Merdzavani Vaghahas’

Tab6uuna. Biusaue 06pabotku PGR Ha pereHepanuio

106eroB y3JIOBBIX SKCIIJIAHTOB BuHorpaza (Vitis vinifera L.)
copTa Mepz3asanu Baraac

PGRs (mg/L)

| ;ﬁ%%if/i‘flfiﬁ“’“ Sl e
Kin BAP  GA, Mean +SE) -
- No growth regulators added
=@ - Rooting,%
—& = Number of roots per shoot o~ — 0355. —
——t— Length of roots , cm - 808 2

L7
7/

/ 144
. 45 - 7
P4 m 54

0.3mg/l IBA  0.5mg/l IBA  0.8mg/l IBA  1.0mg/l IBA

Medium
without IBA

Fig. 1. Influence of IBA on rooting of grapevine shoots
produced in vitro

Puc. 1. Biusaume IBA Ha ykopeHeHVe IT06eroB BUHOIPA/a,
II0JIyYeHHDIX in Vitro

vitro propagation. It was revealed that the productivity
of plant regeneration and root formation depends on the
applied phytohormones and their concentration. A low
incubation temperature of 15°C reduces culture growth
and surv ival up to 8 months of time. The de-
scribed protocol can be used not only as an alternative
means for mass propagation of this cultivar, but also for
in vitro conservation.
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Fig. 2. The effect of different substrate mixture combinations
(perlite: forest soil: bio humus) on survival rate of ex vitro
acclimatized grapevine plantlets
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