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ABSTRACT

Rootstock

The article presents an overview of the use of different nutrient media during in vitro micropropagation
of plants. Further, article also provides information regarding the effect of Driver-Kuniyukinutrient
medium on the proliferation and micropropagation of the LC-52 and Gisela-6 clonal rootstock of stone
fruit. Result of study revealed that use of the Driver-Kuniyuki nutrient medium have significant effect
on micropropagation of LC-52 and Gisela-6 clonal rootstocks of stone fruit and increase the size by 1.15
cm for the LC-52 rootstock and 0.5 cm for the Gizela-6 rootstock per passage.
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Driver-Kuniyuki nutrient medium for micropropagation of rootstocks of LC-52 and Gizela 6 stone fruit

1 Introduction
Economic viability of a fruit production enterprise is directly
linked to orchard productivity and management efficiency. To
increase productivity and efficiency requires tree survival,
managed vigor and increased marketable yields over the expected
life span of the orchard. The intensive technology of cultivation of
fruit and berry crops is impossible without a sanitized planting
material. Production of virus free plant is based on various
predefined international rules and inter and intra country exchange
of such virus-free planting material is possible only under
quarantine certificates. Therefore, the development of the seed
biotechnology elements will allow entering the international
market of fruit crop seedlings.
Based on the available literature it can be conclude that mineral
composition of artificial nutrient media for clonal
micropropagation of stone fruit crops and their rootstocks has
been not yet properly determined (Benmahioul et al., 2012;
Scientific
and
methodological
recommendations
for
micropropagation of stone fruit crops, 2014; Mitrofanova, 2014;
Kostyuk, 2017). Further, most widely used medium for mass
multiplication of stone fruit tree is Murashige & Skoog (1962).
Along with MS media, various other tissue culture media such as
Gamborg, Lee-Fossard, White, Heller, WPM has been used for
micropropagation of stone fruit and obtained good results (White
1954; Gamborg 1975; Murashige & Skoog 1962; Nitsch &
Nitsch, 1969). Arena (1992) compared micropropagation efficacy
of MS and Lee-Fossard medium and reported that MS media have
significantly higher propagation rate as compared to Lee-Fossard
(Arena, 1992).
For micropropagation of stone fruit of rootstock, basic
composition of MS medium has been modified by some
researcher (Cheng, 1979; Werner 1980; Zayova et al., 2010).
Werner (1980) decrease in the concentration of mineral salts at the
time of apple rootstock M 7 micrpropagation and reported that it
was twice effective than the normal concentration (Werner, 1980).
Similar result was reported by Zayova et al. (2010) when they
carried out in vitro micropropagation of Valeriana officinalis at
half mineral concentration of MS media (Zayova et al., 2010).
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Further, it has been reported that types and concentration of
nitrogen source in nutrient media effect the rate of tissue
multiplication. According to Pronina (2008) reduction in
ammonium concentration accelerates the rate of rhizogenesis in
apple rootstocks (Pronina, 2008). Similar results was reported by
Naija et al. (2009) when they made changes in the mineral
concentration of MS medium .Contradictory findings were
reported by Solovykh (2010),when
nitrate concentration
increased two fold at the time of proliferation, it gave higher
number of adventitious shoots in raspberries, blackberries and
raspberry-blackberry hybrids explants (Solovykh, 2010).
Thus, scientists did not agree on the optimal composition of the
nutrient medium. At the same time, the search for the optimal
nutrient medium and its mineral composition for specific
propagated plants are the need of present condition. The DriverKuniyuki nutrient medium (Driver & Kuniyuki, 1984) is one of
those developed for the propagation of rootstocks of nut cultures
and gave excellent results in the propagation of walnuts rootstock
(Ibragimov 2013). A distinctive feature of this medium is higher
amount of calcium ions, as well as a smaller amount of chloride,
which significantly affects the growth and development of in vitro
plants. There are also minor differences in the composition of
trace elements and the amount of iron chelate introduced into the
medium. Ibragimov (2013) has successfully used this nutrient
medium for propagation of walnuts rootstock.
In the modern gardening, micropropagation of rootstocks of stone
fruit crops plays an important role in large scale production of
stone fruit production. Further, modern rootstocks Gizela-6
exclusively propagate in vitro. It has been well reported that
during micropropagation, response of propagated plants
are variety-specific and are also dependent on mineral vitamins
and phytohormones composition of the nutrient medium.
Therefore, present study has been conducted for optimization the
micropropagation process of Gisela-6 and LC-52 rootstocks.
Based on the foregoing, the following objectives were set: identify
the patterns of growth and development of rootstock of Gisela-6
and LC-52 on Driver-Kuniyuki nutrient medium, and the growth
of these two on Driver-Kuniyuki nutrient medium compared with
the nutrient media used by other authors.
2 Materials and Methods

Some other nutrient media was also used for the micropropagation
of various root stock of stone fruits. Shornikov (2008)
successfully used the Quoirin and Lepoivre medium for
micropropagation of Eleutherococcus sps., Actinidia sps and
Schisandra chinensis. For in vitro propagation of rhododendrons
Filipenya (2009) used Wood Plant Medium (WPM) with 3%
sucrose and phytohormones at different concentrations and found
significant results.
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The research was carried out in the laboratory of biotechnology
NPF LLC "Sady Chechni". Objects of the study were clonal
rootstocks of LC-52 (Cerasus vulgaris X Cerasus fruticose) and
Gizela-6 (Peisica vulgaris X Cerasus canescens) stone fruit crops.
Attempt to culture RVL-1 (P. cerasus X P. maackii) and VSL-2
(P. fruticosa X P. Lannesiana) root stock was also taken in
present study but these two cannot multiplied on Driver-Kuniyuki
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and other nutrient medium that’s why these two were not used for
further study.
The method recommended by Popov (1979), and Dzhigadlo
(2005) were used for the tissue culture. Further, method proposed
by Dospekhov (1979) and Raikov (2012) was used for the
variance analysis.

Further, growth and establishment of various stone fruits explants
on Quoirin and Lepoivre and Anderson media were significantly
lower than the Murasige and Skoog media which used as control
that’s why these two media were not used for the next level study.
Further, it has been reported that explants inoculated on Anderson
and Quoirin and Lepoivre medium failed to developed the green
pigment in microspheres, which led to the death of plants or

The size of the apex introduced on the culture medium was 0.30.5 mm. The plant was sterilized with an aqueous solution of the
Belizna commercial preparation in the proportion of 1:3 with an
exposure of 4 minutes and subsequent washing in distilled sterile
water 5 times per 5 minutes each. The explants were isolated
under aseptic conditions in the VP-12 laminar boxes under the
binocular microscope (MBS-1) with 7-times magnification using
a scalpel and tweezers.

initiate smaller microshoots. From these results, it can be

The explants were cultured in 20x140 mm or 20x200 mm tubes at
a temperature of 24°± 2 C and with the 16-hour illumination with
an intensity of 2-2.5 thousand lux. The research was conducted in
4 replications (10 tubes per one replication). Various
concentrations of macro- and microelements, vitamins, as well as
phytohormones such as cytokinin 6-benzylaminopurine (6-BAP)
and auxin β-indolylacetic acid (IAA) were tested during the work.

virtually not affect the number of shoots in the conglomerate at

conclude that these two media did not favor the growth of callus
tissue, from which, in subsequent observations, the development
of single fascia-sprouted shoots was noted. We classified this
phenomenon as a phenotypic change in the cultivated plant.
The Driver-Kuniyuki nutrient medium for the clonal rootstocks of
the sweet cherry, in particular, LC-52 and Gizela 6 rootstock had
the same concentration of MS medium, but at the end of study
period (4 weeks) Driver-Kuniyuki nutrient medium had
significant effect on the shoot height and it showed superiority
over the MS media (Table 1, Figure 2 & 3). Micropropagation of
other two clonal rootstocks (RVL-1 & VSL-2) on the DriverKuniyuki and other nutrient medium was insignificant as
compared to MS medium that’s why these two not used for

3 Results

further study. Similar results were reported by Sibiryatkin(2017).

Medium

number of
shoots

average length
of shoot (cm)

in 2 weeks

in 4 weeks

5

average length
of shoot (cm)

LC52

6

Table 1 Influence of the mineral composition of the nutrient
medium on the in vitro development of the LC-52 and Gizela 6
rootstock
Average
Growth dynamics, cm
increase in
shoots (cm)
2 weeks
4 weeks
number of
shoots

7

Measurements of microshoots at the proliferation stage showed,
on average, an increase in shoot growth by 0.5 cm per passage

Microshoots set out (pcs.)

Explant development score

To test the effectiveness of the nutrient medium, four nutritive
media viz., Murasige and Skoog, Driver-Kuniyuki, Quoirin and
Lepoivre and WPM media were tested in present study. In case of
explant survival and establishment, MS medium shows superiority
over the Driver-Kuniyuki media but this difference are not
significantly different from the LC-52 and Gizela-6 rootstock
cultured on the Driver-Kuniyuki nutrient medium (Figure 1).

Murashige and
Skoog

35

1.9

2.90

2.83

4.76

0.95

2.81

Driver-Kuniyuki

35

1.9

2.93

3.22

5.81

1.08

3.96

Gizela-6

4
3

RVL-1

2
1

VSL 2

0

Gisela 6

Used Media
Figure 1 - Degree of development of initial explants on various
nutrient media.
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Murashigeand
Skoog

35

1.8

1.80

2.67

4.56

0.82

2.67

Driver-Kuniyuki

35

1.8

1.86

3.15

5.13

0.96

3.14

НСР0.5

0.72
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(Figure 3a & 3b). The collection of data on the
use of the Driver-Kuniyuki nutrient medium in
the micropropagation of the LC-52 and Gizela6 clone rootstock is currently cumulative and
requires a careful analysis for assessingits
influence on the growth and development of
microshoots during proliferation. However,
preliminary data allow recommending this
medium for wider use in the process of
studying and optimizing the technology of
obtaining a sanitized planting material of the
"basis" category.
Figure 2a LC-52 root stock after
the Murashige and Skoog medium on the
30th day after the ex vitro adaptation.

Figure 2b LC-52 root stock after
the Driver-Kuniyuki medium on the 30th
day after theex vitro adaptation.

4 Discussion
Thus, the use of the Driver-Kuniyuki nutrient
medium in micropropagation of rootstocks for
stone fruit crops is promising. Its effectiveness
is due to better development of microshoots at
the same concentration of cytokinins in the
nutrient medium, a large increase in shoots per
passage and a large yield of plants suitable for
invitro rooting. Proceeding from the foregoing,
it can be recommended to use this nutrient
medium more widely for micropropagation of
rootstocks of stone fruit crops when obtaining
a planting material of the "basis" category.
Conclusion

Figure 3a Development of shoots of Gizela rootstock on the MS medium (right) and
Driver-Kuniyuki (left) nutrient media.

The use of the Driver-Kuniyuki nutrient
medium in micropropagation of clonal
rootstocks of the LC-52 and Gizela-6 stone
fruit crops makes it possible to obtain a larger
increase on average by 1.15 cm for the LC-52
rootstock and 0.5 cm for the Gizela-6 rootstock
per passage.
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