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Abstract

In vitro cultures have found in a short time many practical applications, including genetic improvement of crop
species, the multiplication of valuable genotypes, free virus propagation of existent vegetal stocks and conservation of
genetic resources. In the present study we aimed to undertake a basic and simple protocol for in vitro micropropagation
of Ribes rubrum considering the influence of various concentrations of growth regulators. There were used six variants
(M1 + M6) of half-strength MS medium supplemented with growth regulators, as follows: M1 (BA 0.2 mg/l and IBA
0.01 mg/), M2 (BA 0.4 mg/l, IBA 0.02 mg/l and GA; 0.1 mg/l), M3 (BA 0.4 mg/l, IBA 0.02 mg/ and GA; 0.2 mg/l), M4
(BA 0.15 mg/l, IBA 0.015 mg/l and GA; 0.15 mg/l), M5 (BA 0.5 mg/l) and M6 (BA 1 mg/l). The best medium for
obtaining micro shoots was half-strength M3 medium. Therefore, the highest rate of in vitro shoot proliferation and
elongation was obtained by using combination BA/IBA/GAj; as growth regulators.
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INTRODUCTION Studies on in vitro currant culture are limited in
comparison to other fruit woody species. One
of this studies was represented by red currant
cultivar Detvan. The objective of this study was
to develop a multiplication protocol using two
different variants of medium containing various
concentrations of BAP, IBA and GA; [6]. Other
study, describe the obtainig of rudimentary
plantlets from fertlized ovules collected from
old berries of red currant cultured on Miller’s
medium [7].

However, they were indicated some successfull
data with regard to propagation of Ribes genus,
but the number of newly formed plantlets
usually did not exceed 3—4 shoots per original
explant [5].

Application of in vitro micro propagation of
axillary bud has been recorded in great number
of blackberry and black currant cultivars. With

Ribes is a genus of about 150 species of
flowering plants native throughout the
temperate regions of the Northern Hemisphere.
Ribes rubrum (red currant) is a rare species
from the spontaneous flora, valuable for its
medicinal properties and commercial uses in
pharmaceutical and food industry due to his
high antioxidant potential, provided by the high
content of ascorbic acid [1]. Besides this, offers
the possibility to exploit the entire bush,
constituted from leaves, fruits, seeds, buds and
flowers.

In vitro multiplication efficiency in various
species is widely dependent on composition of
culture medium, growth regulators and
genotype [2, 3, 4].

Usually, gibberellic acid promotes shoot . '
elongation and reduced the callus and roots regard to black currant micro propagation,

formation as well as the development of shoots fourFeen black currant cultivars .have 'bf:en
[5]. studied from a range of geographical origins,

using medium supplemented with BA [7, 8, 9].
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In vitro micro propagation requires an
extraordinary  deal of experiments on
optimization of both black and red currant
cultivar [10].

This study was conducted to establish an
efficient method of micropropagation of red
currant plantlets.

MATERIAL AND METHOD

Branches of red currant with dormant buds
were cut and placed in distilled water under
laboratory conditions, at room temperature.
After the activation of buds, standard
sterilization procedure was applied of the bud
surface. The buds were isolated with size
ranging from 0.3 - 0.8 cm and placed on
Murashige and Skoog [11] nutrient medium
with  following hormone concentrations:
MI1(BA 0.2 mg/l and IBA 0.01 mg/), M2(BA
0.4 mg/l, IBA 0.02 mg/l and GA3 0.1 mg/l), M3
(BA 0.4 mg/l, IBA 0.02 mg/ and GA3 0.2 mg/l),
M4 (BA 0.15 mg/l, IBA 0.015 mg/l and GA;
0.15 mg/l), M5 (BA 0.5 mg/l) and M6 (BA 1
mg/l). The medium consisted of half-strength
MS basal salts and vitamins supplemented with
3% sucrose, and solidified with 0.7 % agar. The
pH of MS medium was adjusted to 5.7 using
0.1 N NaOH.

The study was conducted on 40 samples for
each variant of medium, inoculating one
explant; the tubes were closed and kept in
climate chamber at a temperature between 23-
25° C and a photoperiod of 16 hours
(fluorescent lights).

RESULTS AND DISCUSSIONS

In this experiment were significant differences
noticed on plant height and number of shoots
(Table 3).

Culture  medium  containing  different
concentrations of growth regulators present
different values of multiplication in four weeks
after starting experiment. Placing the explants
for three weeks led to a high rather percentage
incidence of microbial infection, which induced
a large increase in highly infected cultures,
especially in case of Mland M2 (Table 1).
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Table 1. Obtainment of aseptic culture — rosette

formation
Variants % of infected cultures Induced rosette

(%)

Ml 60.08 39.08

M2 54.55 45.45

M3 26.42 73.58

M4 32 68

M5 55 45

M6 85 15

Upon establishment of aseptic culture, were
collected growth peaks and inoculated on MS
multiplication ~ medium  with  different
concentrations of growth regulators listed in
Table 2. The explants were placed on the
multiplication medium and after four weeks,
following parameters were monitored: number
of shoots and plant height.

Table 2. Hormonal content of medium used in
multiplication of Ribes rubrum explants

Variants Macroelements BA IBA GA;
NH4NO;/ KNO; mg/l mg/l mg/l

M1 MS/2 0.2 0.01 -
M2 MS/2 0.4 0.02 0.1
M3 MS/2 0.4 0.02 0.2
M4 MS/2 0.15 0.02 0.15
M5 MS/2 0.5 - -
M6 MS/2 1

There is a significant difference in response of
the different explants inoculated on the better
selected medium. The best medium for
obtaining micro shoots was half-strength M3
medium with regard to plant height. Also, in
this case, there were rising many and highest
shoots with plantlets having green leaves and
firm consistency (Table 3).

Usually, MS medium supplemented with higher
concentration of BA stimulates formation of
shoots [12]. Therefore, in case of M5 medium,
plant height was similar with the results
obtaining using the combination BA/IBA/GA3
(M3). At the opposite pole, we find that a great
concentration of BA inhibits the growth of in
vitro newly plantlets.

According to Figure 1, we can observe a
significant influenced shoot proliferation and
average number of shoots in case of MS5
medium. However, the best results in both plant
height and shoot proliferation we obtained in
case of M3 medium.



Table 3. Mean values for plant height (PH), assessed at
different growth regulators concentrations and number of
shoots (NS), after four weeks from cultivation

Treatments Means

PH (cm) NS
M1 0.51 1.5
M2 0.54 1.24
M3 0.65 1.5
M4 0.62 1.00
M5 0.64 2
M6 0.40 1.6

With regard to M3 and M5 variants of medium,
we can say that increasing BA concentration up
to 1 mg/l increase and average values of plant
height and number of apices.

The difference between mean values for plant
height in case of M3 and M5 treatments is
0.0lcm, insignificant. However, considering
the range of variation in the concentration of
BA, 0.1mg/l would induce an increase in height
0of 0.01 cm.

With regard to the concentration of IBA, we
can not say that influenced positively or
negatively in vitro multiplication of red currant
explants. One explanation could be that it was
found in much lower concentrations compared
with the others growth regulators.

Fig. 1. Plant height mean values (PH) and
number of shoots (NS), according to growth
regulators concentration in culture medium

To compare the different treatments it was
calculated the standard deviation and
coefficient of variance within each treatment
with regard to plant height and number of
shoots (Table 4 and 5).

The calculation formulas used, were:

- The average (W),
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X=n
S

ﬂ=xl ;

n
- Standard deviation (SD),

- Coefficient of variance (CV) %,

oV =3%100.
X

With regard to CV in Table 4, we can speak
about the M6 and M5 variants of medium like a
homogenous population of plant height with a
high degree of representation. The highest
percentage is reached when the M4 medium,
being below 45%, having an average with low
significance level and a heterogeneous
population.

Table 4. Standard deviation and coefficient of variance
according to PH, in different variants of medium

The values of standard deviation (SD) and coefficient of variance
(CV) according to plant height

Vardantsof |y v | M3 | M4 | M5 | M6

medium

Average 0.524 | 0.527 | 0.634 | 0.641 | 0.644 | 0.408

Standard

deviation 0.13 0.14 0.18 0.25 0.12 0.03

(SD)

Coefficient

of variance | 25.41 | 27.18 | 28.55 | 39.35 | 18.87 | 8.08

(CV) %

According to CV from table 5, we can observe
a homogeneous population with a significant
degree of representation, present in M6
medium.

At the opposite pole are M3 and M5 variants of
medium, having a CV between 43 — 45%. In
this case, the average is not representative.

Table 5. Standard deviation and coefficient of variance
according to NS, in different variants of medium

The values of standard deviation (SD) and coefficient of variance
(CV) according to number of shoots
Varantsof | ML | M2 | M3 [ M4 [ M5 [ M6
medium
Average 1.533 | 1.238 | 1.564 | 1.06 2 1.62
Standard
deviation 0.52 0.42 0.7 0.23 0.87 | 0.69
(SD)
Coefficient
of variance 34.03 344 4531 | 2249 | 43.064 | 434
(CV) %




The plantlets obtained after one month, were
shaped and transferred to a rooting medium:
MS (with 1/5 macro) supplemented with 0.01
mg/l BA and kept in darkness for five days.
Then, they were transferred to light for three
weeks. After this period, the process of rooting
was not visible.

CONCLUSIONS

From the results, we can say that plant growth
regulators clearly affects shoot development
from buds explants cultivated in vitro and shoot
multiplication.

Growth regulators concentration influenced
accumulation of biomass (fresh weight) of
Ribes rubrum plantlets propagated in vitro. The
presence of BA 0.4 mg/l, IBA 0.02 mg/ and
GA3 0.2 mg/l in the culture medium was the
most efficient treatment for increasing height
and fresh weight of plants in vitro cultured.

ACKNOWLEDGEMENTS

This research work was carried out with the
support of Operational Programme Human
Resources Development POS
DRU/107/1.5/S/76888.

REFERENCES

[1] Ahmet Ipek, Erdogan Barut, Hatice Gulen and
Meryem Ipek, 2010, Genetic diversity among some
currants (Ribes Spp.), Pak. J. Bot., Vol. 42(2): 1009-
1012;

[2] Ansar Ali, Tougeer Ahmad D., Nadeem Akhtar
Abbasi and Ishfaq Ahmed Hafiz, 2009, Effect of
different medium and growth regulators on in vitro shoot
proliferation of olive cultivar Moraiolo, Pak. J. Bot., Vol.
41(2): 783-795;

29

[3] lIyyakkannu Siivanesan, Seung Jae Hwang and
Byoung Ryong Jeong, 2008, Influence of plant growth
regulators on axillary shoot multiplication and iron
source on growth of Scrophularia takesimensis Nakai - a
rare endemic medicinal plant, African Journal of
Biotechnology, Vol. 7 (24), pp. 4484-4490;

[4] Najmeh Jafari, Rofina Yasmin Othman and
Norzulaani Khalid, 2011, Effect of benzylaminopurine
(BAP) pulsing on in vitro shoot multiplication of Musa
acuminata (banana) cv. Beragan, African Journal of
Biotechnology, Vol. 10, p. 2446-2450;

[5] Wojcieh Litwinczuk, Eva Okolotkiewicz, Iwona
Matyaszek, 2009, Development of in vitro shoot cultures
os strawberry (Fragaria x ananassa Duch.), Folia
Horticulturae, Ann. 21/2, p. 43-52;

[6] J. Sedlak, F. Paprstein, 2012, In vitro establishment
and proliferation of red currant cultivars, Hort. Sci., Vol.
39, no. 1, p. 21-25;

[7] Zatyco, J. M., 1980, Polyembryony induced in
vitro in fertilized ovules of red currant cultivars,
Fruit Science Reports, vol. 7, No. 1, p. 5-8;

[8] R. Brennan , D. Davidson , A. Wilshin and S.
Millam, An Assessment of the in-vitro
Multiplication Rates of Fourteen Black Currant
Cultivars, The Journal of Horticultural Science &
Biotechnology, vol. 64, no. 6, p: 679-682;

[9] Meng R., Chen T.H.H., Finn C.E., Li J. (2004),
Improving in vitro plant regeneration from leaf and
petiole explants of “Marion” blackberry, Hort. Science,
Vol. 39(2), p. 316-320;

[8] Djurdjina  Ruzic, Tatjana  Lazic, 2006,
Micropropagation as means of rapid multiplication of
newly developed blackberry and black currant cultivars,
Fruit Research Institute, Serbia, original paper;

[11] Murashige T. and F. Skoog, 1962, A revised
medium for rapid growth and bioassays with tobacco
tissue cultures, Physiol. Plant., v.15, p. 478-497,

[12] Souhelia Naghmouchi and all., 2008, Effect of
growth regulators and explants origin on in vitro
propagation of Ceratonia siliqva L. via cuttings,
Biotechnol. Agron. Soc. Environ., vol. 12(3), p. 251-258.



