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Abstract

KŘIŽAN, B., ONDRUŠIKOVÁ, E., MOUDRÁ, J.: The eff ect of media composition on multiplication of grape 
rootstocks in vitro.  Acta univ. agric. et silvic. Mendel. Brun., 2012, LX, No. 8, pp. 141–144

The current demand for in vitro cultures of grape rootstocks, not only for mass production of plants, 
but also for genetic engineering is evident. The study on micropropagation of grape rootstock 
genotypes namely Kober 5BB, Kober 125AA and Teleki 5C was performed. The aim of the study 
was to develop an optimized protocol to obtain large quantity of plant material. Protocol is based 
on regeneration via organogenesis, considering that grape embryogenic calluses are laborious to 
establish and the genotype of the regenerated plants can be altered. 
Using of Driver and Kuniyuki Walnut media for the establishing of proliferating cultures gave better 
results than Murashige Skoog media in case of all used rootstocks. Subsequent cultivation on modifi ed 
Murashige Skoog media with 1-naphtalene acetic acid and increased concentration of cytokynin 
was characterized by multiplication of cultures and formation of clusters with high multiplication 
capability. The clusters obtained from rootstock genotypes were suitable for mass propagation as well 
as for genetic transformation due to their high ability of regeneration. 
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Virus free (or virus tested) plants are preferred 
material to material with unknown phytosanitary 
status. Rootstock plants for Vitis vinifera are used not 
only for plantation, but also for study of resistance 
induced by gene manipulation. High multiplication 
ability of used plants in vitro conditions is required 
for the large-scale clonal micropropagation as well 
as for genetic manipulations. Micropropagation of 
grape cultivars was described by authors Martinez, 
Tizio (1989). Previous and recent works concerned 
to micropropagation or virus elimination of grape 
rootstocks present diff erent requirements of 
individual rootstocks on type and concentration 
of plant growth regulators and also on media 
formulations. Media used for grape rootstocks are: 
MS Murashige, Skoog (1962), WPM Lloyd, McCown 
(1981) and B5 Gamborg et al., 1968. MS medium is 
commonly used. Alizadeh et al. (2010) published 
protocol for micropropagation of four genetically 
diff erent rootstocks: Dogridge (Vitis champini), SO4 
(V. berlandieri × V. riparia), H-144 (V. vinifera × V. labrusca) 

a 3309 C (V. riparia × V. rupestris) using MS media. MS 
medium was also used in work of authors Sajid and 
Ahmed, (2008) for propagation of new genotype 
of grape Sunder Khani. Using MS media was also 
recommended for propagation of four rootstock 
genotypes (1103 Paulsen, Ru 140, Freedom and 
SO4) in another work (El-Agamy et al., 2009). Using 
of MS media in this case increased average weight 
of plants. But cultivation on WPM media increased 
number and length of roots. Using of media B5 was 
unsuitable for rootstock propagation in this study. 
Bhor et al., 2009 used MS media with 1mg.l−1 BA for 
propagation of Vitis champini. It is also possible to fi nd 
contradictory information from published articles. 
For example Lu (2005) published fi nding, that WPM 
medium is more suitable for cultivation of Vitis 
thunbergii than MS or NN (Nitsch and Nitsch, 1969). 
Media formulation and plant growth regulators have 
an important infl uence on multiplication of grape 
rootstock. Therefore were tested 3 grape rootstock 
used in Czech Republic, trying to optimize protocol 
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for large-scale clonal micropropagation to increase 
effi  ciency of propagation and thus to increase also 
number of plants produced.

MATERIALS AND METHODS

Plant material
Kober 5BB (V. berlandieri × V. riparia), Teleki 5C 

(V. berlandieri × V. riparia) and Kober 125 AA (V. 
berlandieri × V. riparia) were used for the culture 
establishment.

Mother plants cultivated in insect proof screen-
house were used for collection of shoots. Mother 
plants were tested by ELISA and RT-PCR methods 
and absence of Grapevine fanleaf virus (GFLV), 
Grapevine fl eck virus (GFkV), Arabis mosaic virus 
(ArMV), Grapevine virus A (GVA) and Grapevine 
leafroll associated viruses −1 and −3 (GLRaV-1 and 
−3) ware confi rmed. 

Culture establishment and growing conditions
The cultures were established from young actively 

growing shoots. Collected shoots were divided into 
one-node segments and disinfected with 0.2% HgCl2 
aqueous solution for 7 min and fi nally washed 
three times with sterilized distilled water for 10 
min each. Nodal explants were inoculated on four 
media compositions: MS (Murashige Skoog, 1962), 
WPM Lloyd, McCown (1981), B5 Gamborg et al. 
(1968) and DKW Driver, Kuniyuki (1984). All media 
were supplemented with their respective vitamins, 
sucrose and 0.75 mg.l−1 BA (6-benzylaminopurine) 
and 0.1 mg.l−1 IAA (indole-3-acetic acid). The clusters 
of shoots that regenerated from nodal segments 
were subcultured by separating individual shoots 
a� er 4 weeks and transferred to fresh medium. The 
experiment was performed with 720 plants in total, 
30 plants of each rootstock were inoculated for each 
media composition. Experiment was repeated twice. 
Cultures were incubated in culture room conditions 
maintained at 24 ± 2 oC with a 16/8 h photoperiod 
at a light intensity of 36 μmol.m−2.s−1. Clusters 
were divided a� er 4 weeks and transferred to fresh 
medium. Proliferation (no. of new shoot per explant 
inoculated) was recorded in the third subculture. 

In the next experiment, nodal explants from 
cultures cultivated on MS media were used to 
optimize the type and the concentration of growth 
regulators for shoot growth and proliferation. 
Concentrations of plant growth regulators used 
in experiment were: BA (6-benzylaminopurine) 
0.75, 1.0, 2.0 mg.l−1 in combination with NAA 
( naphtalene acetic acid) 0.01, 0.05 mg.l−1 or 
with IAA (indole-3-acetic acid) 0.05, 0.1 mg.l−1. In 
this experiment, the data were collected a� er one 
subculture (4 weeks). For the statistical analysis 
Duncan’s multiple range test was used. 

RESULTS AND DISCUSSION
The experiment with media formulation, when 

four diff erent media were tested (MS, WPM, B5 
and DKW), displayed strong eff ect on the shoot 
proliferation. Comparison of the four media 
composition (Tab. I) revealed that DKW was 
superior to MS, WPM and B5. Using DKW medium, 
the average number of new shoots produced per 
explant was 2.33 and was signifi cantly higher 
than that using other media (Tab. I). On MS media 
and WPM media, the average numbers of new 
shoots produced per explant were 1.39 and 1.35 
respectively. The lower average number of new 
shoots produced per explant 1.09 showed plants 
cultivated on B5. During the experiment neither 
callus formation nor hyperhydricity was observed.

Although we found no data about using DKW 
media for grape rootstock in literature, this medium 
shoved the best results for establishing cultures and 
multiplication in our experiments. In case of other 
media except DKW we confi rm results obtained 
by El-Agamy et al., 2009. Also in their work using 
MS and WPM was benefi cial than using media B5 

a 
  

b

1: Kober 5BB (a – detail of plant cultivated on MS, b – plants grown in vitro, 4 weeks after establishing cultures)

I: Eff ect of media composition on number of new shoots per explant 
a� er 28 days of culture

Media composition Kober 5 BB Kober 125 AA Teleki 5C
MS 1,28 1,35 1,55
DKW 2,14 3,26 2,45
WPM 1,32 1,41 1,25
B5 1,12 1,5 1,32  
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for cultivation of four grape rootstocks. Diff erent 
requirements to media formulation could be also 
related to genotype. In vitro multiplication of 
shoots was strongly infl uenced by the type and 
concentration of plant growth regulators (PGR) 
used. PGR-free medium was the least eff ective 
medium for shoot proliferation as compared with 
all other PGR-supplemented media. Use of 2.0 
mg.l−1 BA resulted in production of on an average 
3.62 shoots per explant inoculated. However, the 
same concentration of BA with 0.01 NAA helped 
in produced 8.77 new shoots, which is signifi cantly 
higher, than that produced by using BA separately 
or in combination with IAA (Tab. II). 

While, use of 0.75 mg.l−1 BA, 1.0 mg.l−1 BA + 0.01 
mg.l−1 NAA and 1.0 mg.l−1 BA + 0.05 mg.l−1 NAA 
medium did not show any signifi cantly diff erent 
eff ect of production new shots. Concentration of 
2.0 mg.l−1 BA together with 0.01 NAA induced the 
higher number of new shoots in comparison with 
other concentrations. This PGRs combination was 
found to be optimum for shoot propagation of 
rootstocks tested. Using of BA (in concentrations 
1.0 mg.l−1 and 2.0 mg.l−1) and BA in combination 
with 0.1 IAA evoke hyperhydricity eff ect on plants. 
Strong callus formation was observed in plants 
cultivated on 2.0 mg.l−1 BA + 0.05 mg.l−1 NAA. 
Obtained results confi rm the information published 

earlier. El-Agamy et al., 2009 used for propagation of 
four rootstock genotypes BA in concentration 2.0 
mg.l−1. Bhor et al., 2009 used MS media with lower 
concentration of BA (1mg.l−1) for propagation of 
Vitis champini. In another work, authors found that 
hyperhydricity eff ect could be reduced by reducing 
BA concentration in medium from 2 to 1 mg.l−1 
(Heloir et al., 1997). In our work the hyperhydricity 
eff ect depend on type of auxin used for cultivation. 
In case of using 0.01 mg.l−1 NAA, no hyperhydric 
plant was found even when 2.0 mg.l−1 BA was used. 
Authors Alizadeh et al. (2010) published protocol 
for micropropagation of four genetically diff erent 
rootstocks: Dogridge (Vitis champini), SO4 (V. 
berlandieri × V. riparia), H-144 (V. vinifera × V. labrusca) 
a 3309 C (V. riparia × V. rupestris). They recommended 
using of MS medium with 2.0 mg.l−1 BA and 0.2 
mg.l−1 NAA, to enhance the culture establishment 
and reducing time to grow. We did not confi rm 
information that B5 media is suitable for grape 
multiplication as published by Lu (2005).

CONCLUSION
The experiment with media formulation, when 

four diff erent media were tested (MS, WPM, B5 
and DKW) displayed strong eff ect on the shoot 
proliferation. Using DKW medium, the average 
number of new shoots produced per explant was 
signifi cantly higher than in the case of other media. 
Subsequent cultivation on modifi ed MS media with 
0.01 mg.l−1 NAA and 2.0 mg.l−1 BA was characterized 
by multiplication of cultures and formation of 
clusters with high multiplication capability. This 
PGRs combination was found to be optimum for 
shoot propagation of rootstocks tested and the 
average number of new shoots produced per explant 
was signifi cantly higher than that produced by using 
BA separately or in combination with IAA. Using of 
BA separately in both concentrations) and also in 
combination with 0.1 IAA caused hyperhydricity 
eff ect on plants. Strong callus formation was 
observed in plants cultivated on 2.0 mg.l−1 BA + 0.05 
mg.l−1 NAA.

II: The eff ect of PGRs (in mg.l−1) on shoots proliferation a� er 28 
days of culture. (x data not evaluated, due to callus production and 
insuffi  cient replication in experiment)

BA IAA NAA Kober 5 BBKober 125 AA Teleki 5C
0.00 0.00 0.00 0.53 0.65 0.84
0.75 1.28 1.38 1.55
1.00 2.14 1.85 1.77
2.00 4.70 3.25 2.18
1.00 0.01 2.28 2.04 1.76
2.00 0.01 7.70 12.27 8.21
1.00 0.05 5.26 6.12 3.45
2.00 0.05 x x x
1.00 0.05 2.18 2.64 1.93
2.00 0.05 3.92 3.32 2.15
1.00 0.1 1.32 1.81 1.64  

SUMMARY
The present study describes the in vitro propagation system for three rootstocks of grape with 
a high shoot propagation rate. Using of Driver and Kuniyuki Walnut media for the establishing of 
proliferating cultures gave better results than Murashige Skoog media in case of all used rootstocks. 
Subsequent cultivation on modifi ed Murashige Skoog media with 0.01 mg.l−1 NAA and 2.0 mg.l−1 BA 
was characterized by multiplication of cultures and formation of clusters with high multiplication 
capability (8.77 new shoots per explant in average). The protocol described here could be used for 
large-scale clonal micropropagation of tested rootstocks suitable for Czech Republic conditions.
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