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Abstract: This study was aimed to investigate the effects of growth regulators, including  new  one  - AN-16
(N-(3-phenylprop-2-yn-1-yl)-N-sodium butyldithiocarbamate, Patent  65377, Kazakhstan), on in vitro culture
of some Vitis vinifera L. cultivars of Kazakhstan, European and Central Asia selections. Dormant buds of two
cultivars:  Saperavi  and  Riesling  were  placed  in  the  IM  medium,  containing  different  concentrations  of
6-benzylaminopurine (BAP) (0 µM; 4.4 µM; 8.8 µM) and -Naphthaleneacetic acid (NAA) (0 µM; 0.05 µM; 0.1
µM). For Saperavi, combination of hormones 4.4 µM BAP and 0.05 µM NAA in the IM medium gave more
plants (198±2), compared to other combination of hormones, lowest number of plants were obtained with
combination  8.8  µM  of  BAP  and  0.1  µM NAA (51±1.7) (P <0.05). For Riesling, combinations of hormones
4.4 µM BAP/0.1 µM NAA and 8.8 µM BAP/0.1 µM NAA gave highest (133±1.6) and lowest (16±0.1) number
of plants (P <0.05), respectively. Cabernet Franc, Rizamat and Bereke showed the maximum ability of the
microshoot formation from apex. In vitro effect of 3- indolelacetic acid (IAA) and AN-16 on rooting was tested
for three grapevine varieties 'Saperavi', 'Merlot' and 'Red Glob'. Shoots (4-5 cm long) obtained by axillary buds
proliferation were transferred from IM medium to rooting medium (½ MS) supplemented with 5.7 µmol plant
hormone IAA or AN-16 (10 mg/l). The number of roots in rooting medium with AN-16 for all tested cultivars
was significantly higher than with IAA (P <0.05).
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INTRODUCTION virtually lost its agricultural significance. Recently farmers

Grapevine (Vitis vinifera L.) is one of the oldest and grapevine stock plant materials and the processing
most economically important fruit crops grown in the industry badly needs of local raw materials.
world agricultural practices. Grapes are a rich source of Micropropagation is an effective method for the rapid
vitamins A, C, B , PP, as well as essential minerals, such production of new grape planting materials. Tissue culture6

as potassium, calcium, iron, phosphorus, magnesium and technique has several advantages over traditional
selenium, which are necessary for human health. Grapes propagation methods. Torregrosa et al. [2] reported the
contain flavonoids, which are powerful antioxidants that nodal tissue culture of grapevines can propagate elite or
slow down the aging process by reducing the damaging scarce varieties much quicker than traditional methods.
effects caused by free radicals [1]. Cultures have started with small plant parts (node, shoot,

In Kazakhstan, the agro-climatic conditions of the leaf, bud, etc.) therefore, only a small amount of space is
South Kazakhstan (Zhambyl, Almaty and Kyzydorda required to multiply large number of  plants. Chee and
districts) allow the cultivation of this crop. In the 70-80's Pool [3] documented the use of in vitro techniques for
total  production  industry  in the country amounted to propagation of various V. vinifera cultivars. The first
150-180 thousand tons. In 90 , with a sharp reduction in reports of in vitro culture of grapevines were by Novakth

area planted, production plummeted, most vineyards and   Juvova   [4]   and   Morini, et  al. [5]. Sudarsono and

have shown considerable interest in the high quality
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Goldy [6] studied the influence of the  axillary  bud
position and growth regulators on in vitro establishment
of V. rotundifolia. Chee and Pool tested the effects of
other growth substances like auxins / cytokinins and
photoperiod on the in  vitro  development  of  shoots
from cultured shoot apices of Rougeon grapevines [3].
Zlenko et al. [7] suggested an optimized medium  for
clonal propagation of three V. vinifera cultivars. Raymond
et al. [8] developed protocol for micropropagation of
grapevine from nodal segments, shoot tip  culture  and Fig. 1: Shoot apex after 3 weeks
leaf disk. Apart from brief references [9] formation of
adventitious buds from single fragmented shoot apex of
grapevine are still rare and has not been reported with
Kazakhstan cultivars yet.

The present  investigation  was  undertaken to
obtain  maximum   number   of   Kazakhstan  and
European grapevine cultivars V. vinifera from shoot apex
in  shorter  times,  compare  the  regenerative capacity
from two plant explants, identify the best hormonal
combination of BAP and NAA on IM medium for dormant Fig. 2: Dormant bud after 3 weeks
bud initiation and investigate  the  effect  of  growth
regulators IAA and AN-16 on the rooting of in vitro
plants.

MATERIALS AND METHODS

Shoot apices and dormant buds from healthy plants
of the 8 traditional and 6 local grapevine cultivars have
been used in the experiments. Shoot apices were collected
early growing season (April, May), dormant buds were
collected at the end of the growing season from the
collection of Institute of Horticulture and Viticulture,
Almaty.

Shoot apices and buds were washed in warm soapy
water for 30 minutes, rinsed in running tap water for half
an hour and sterilized in 10% commercial bleach solution Fig. 3: Root formation of plantlet
for 3 and 8 minutes respectively, followed by several
rinses in sterile water. Shoot apices and buds, after After 4 or 5 passages, depending on rate of growth,
removal outer leaves, were placed to the IM medium [10] 4-5 cm long shoots transferred to the rooting medium
(10.4 mM KNO , 5mM NH NO , 1.5 mM KH PO , 1.6 mM containing ½ MS and ether 5.7 µM indoleacetic acid3 4 3 2 4

MgSO , 4.6 mM CaNO , 2mM NaH PO ), containing also (IAA) or compound AN-16 (10 mg/l) (Patent  65377,4 3 2 4

micronutrients and vitamins in amounts as in a MS Kazakhstan) (Fig.3). After 20-25 days of rooting, jars were
medium [11], 3% sucrose, 0.6% agar and 0.05 µM NAA, opened and plantlets were kept for 7-9 days for adaptation
4.4 µM BA (pH was adjusted to 5.7 before addition of to ex vitro (Fig.4).
agar) in the glass jars and incubated in the growth room To prevent dryness, plantlets were watered
at 25°C and daily 16 hours photoperiod under fluorescent periodically with a 20 ml of distillate water. The plantlets
light of 1500 lux. First shoots on this medium appeared having sufficient root and shoot systems were taken out
after 3 weeks from shoot apices (Fig. 1) and dormant buds from the culture vessels, the roots were washed under
(Fig. 2). running  tap   water    to  remove   the   medium  and were
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Fig. 4: Adaptation of plantlets to ex vitro

Fig. 5: Plants in pots after 5 months of hormones 4.4 µM BAP and 0.05 µM NAA in the IM

transferred to 500 ml plastic pots  containing  sterilized combination of hormones, lowest number of plants were
soil,  peat  and  drainage  in  volume ratio 1:1:1 (Fig. 5). with combination 8.8 µM of BAP and 0.1 µM NAA
The plantlets were covered with transparent plastic glass (51±1.7) (P <0.05). For Riesling, combinations of hormones
to maintain moisture and watered within one day’s 4.4 µM BAP/0.1 µM NAA and 8.8 µM BAP/0.1 µM NAA
interval with periodical supplement of complex fertilizer gave highest (133±1.6) and lowest (16±0.1) number of
(Yara Suomi Oy, Finland). Adapted to the ex vitro plants plants (P <0.05), respectively. Regeneration of Riesling's
were planted in the experimental plot. buds in IM medium containing 8.8 µM BAP and 0.1 or 0.05

Fig. 6: Dormant bud on IM medium

RESULTS AND DISCUSSION

The size of explants, the ratio of hormones and the
genotype are major factors for the micropropagation of
grapevines and other woody species. In the present study
dormant buds of two cultivars: Saperavi (size 0.5-0.7 cm)
and Riesling (size 0.5-0.6 cm) were placed in the IM
medium (Fig. 6), containing different concentrations of
BAP (0 µM; 4.4 µM ; 8.8 µM) and NAA (0 µM; 0.05 µM;
0.1 µM).

In Table 1 shown data of shoot formation on IM
media containing different concentrations of BAP alone
and in combination with NAA. For Saperavi, combination

medium gave more plants (198±2) compared to other

Table 1: Effect of different concentration of BAP and NAA for shoot initiation

(No.) and% of shoot (No.) and% of shoot

Cultivar Hormones, µM No. of explants cultured formations after 1 passage formations after 2 passage Obtained plants

Saperavi 8,8 BAP; 0,1 NAA 15 (6) 40% (5) 34% 51±1.7c

8,8 BAP; 0,05 NAA 15 (9) 60% (7) 47% 79±1.07c

8,8 BAP 10 0 0

4.4 BAP; 0,1 NAA 15 (9) 60% (6) 40% 133±2.8b

4.4 BAP; 0,05 NAA 15 (6) 40% (6) 40% 198±2a

4.4 BAP 10 (6) 60% (4) 40% 60±2,9c

Riesling 8,8 BAP; 0,1 NAA 15 (9) 60% (4) 27% 16±0.1ns

8,8 BAP; 0,05 NAA 15 (10) 66% (7) 47% 42±2.5c

8,8 BAP 10 0% 0

4.4 BAP; 0,1 NAA 15 (6) 40% (5) 34% 133±1.6b

4.4 BAP; 0,05 NAA 15 (6) 40% (6) 40% 77±2.2c

4.4 BAP 10 (5) 50% (5) 50% 50±1.9c

*Means (data are means±standard error) with different letters were significantly different (p < 0.05, ANOVA); ns, not significant
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Table 2: Efficiency of propagation from two explants of grapevine on IM medium

Cultivars explants Number of initial apex Regeneration (%) ( ) Number of received microshoots ( ) Efficiency of propagation ( \ )

Kyzyl Tan bud 21 (11) 52% 55 5
shoot apex 10 (6) 60% 124 20.7

Cabernet Franc bud 18 (10) 55% 226 22.6
shoot apex 26 (23) 88% 2227 96.8

Table 3: Propagation efficiency of Kazakhstan, Central Asia and European varieties from shoot apex

Cultivars Number of initial apex Regeneration (%) ( ) Number of microshoots ( ) Efficiency of propagation from shoot apex ( \ )

1 Bereke 17 (14) 82% 753 53.8
2 Alma-Ata 19 (10) 53% 283 28.3
3 Karakoz 21 (7) 33% 67 9.6
4 Samal 28 (12) 43% 250 20.8
5 Kyzyl Tan 10 (6) 60% 124 20.7
6 Iliski 29 (14) 48% 114 8.1
7 Jemchug Saba 15 (5) 33% 28 5.6
8 Rizamat 25 (21) 84% 1728 82.2
9 Taifi rozovyi 20 (14) 70% 149 10.6
10 Cabernet Franc 26 (23) 88% 2227 96.8
11 Merlot 15 (10) 67% 101 10.1
12 Cabernet Sauvignon 7 (4) 57% 69 17.2
13 Sauvignon Blanc 5 (3) 60% 24 8
14 Muscat Ottonel 6 (2) 33% 14 7

µM NAA were higher after the first and second passages,
but at following passages axillary shoots showed
hyperhydricity (vitrification), which decreases
dramatically further micropropagation. This data is in
accordance with results of Heloir et al. [12] showing
dependency of vitrification on high cytokinin level. No
regeneration have been obtained on medium containing
8.8 µM of BAP alone. As shown, the regeneration
efficiency of the tested cultivars is not identical and
depends on hormonal composition of the medium. Fig. 7: Shoot apex on IM medium

The results of the regenerative capacity of apices and
buds of two grapevine varieties are shown in Table 2. Cabernet Franc, Rizamat and Bereke showed the
Propagation efficiency from apices was more then four maximum ability of the microshoot formation from apex.
times higher then from buds for both varieties. From initial apex of these cultivars, 50 to 96 microshoots

For further increase of propagation material amount, were obtained. Alma-Ata, Samal, Kyzyl Tan, Taifi rozovyi,
after a second passage, apex of microshoot is excised and Merlot and Cabernet Sauvignon also showed the ability
transferred to the fresh IM medium along with remaining to form a relatively high amount of microshoots. For
part of microshoot, which, in absence of apical varieties Karakoz, Iliski, Jemchug Saba, Sauvignon Blanc
dominance, gives multiple shoots from activated axillary and Muscat Ottonel, less than 10 microshoots were
buds. obtained from one apex and also they were very weak

Optimal hormone compositions (4.4 µM BAP, 0.05 (Table 3).
µM NAA) for Saperavi have been used for propagation In vitro effect of IAA and AN-16 (N-(3-phenylprop-2-
efficiency evaluation of local (Kyzyl Tan, Iliski, Samal, yn-1-yl)-N-sodium butyldithiocarbamate) on rooting was
Karakoz, Bereke, Alma-Ata) as well European and Central tested for three grapevine cultivars 'Saperavi', 'Merlot' and
Asian cultivars: Cabernet Sauvignon,  Cabernet  Franc, 'Red Glob' (Table 4). Shoots (4-5 cm long) obtained by
Sauvignon Blanc, Merlot, Muscat Ottonel, Jemchug Saba, axillary buds proliferation were transferred from IM
Rizamat (Central Asia), Taifi rozovyi (Arabia, Central Asia) medium in rooting medium (½ MS) supplemented with 5.7
(Fig. 7). µM plant hormone IAA or preparation AN-16 (10 mg/l).
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Table 4: Effect of IAA and AN-16 on root induction
Cultivars Growth regulators % rooting Number of roots/shoot Root length (cm)
Red Glob IAA 74 2.1±0.5 12.0±0.6c b

AN-16 96 4.6±0.8 14.2±0.7ab a

Saperavi IAA 60 3.1±1.01 10±1.6b c

AN-16 93 6.5±1.2a 15.4±2.4a

Merlot IAA 80 2.2±0.9 8.5±1.4c c

AN-16 90 6.7±1.7 12.5±2.5a b

*Means (data are means±standard error) with different letters were significantly different (p < 0.05, ANOVA)

The number of Saperavi's roots in rooting medium 3. Chee, R. and R.M. Pool, 1982. The effect of growth
with AN-16 was 6.5±1.2, with IAA 3.1±1.01 (P <0.05); substances and photoperiod on the development of
amount of Merlot roots with AN-16 was 6.7±1.7 and with shoot apices of Vitis cultured in vitro. Scientia Hort.,
IAA, 2.2±0.9 (P <0.05); for Red glob it was 4.6±0.8 with 16: 17-27.
AN-16 and 2.1±0.5 with IAA, (P <0.05). 4. Novak, F.J. and Z. Juvova, 1982. Clonal propagation

Good root initiation is very important for in vitro of grapevine through in vitro axillary bud culture.
regenerated plants. Result of these studies indicated that Scientia Hort., 18: 231-40.
the level of rooting and number of roots, root length vary 5. Morini, S., P. Marzialetti and C. Barbieri. 1985. In vitro
greatly depending on the genotype and the concentration propagation of grapevine. Riv.  Ortoflorofrutt.  Ital.,
of IAA and AN-16 in the medium. Percentage of rooting 69: 385-96.
of the three cultivars was high in rooting medium supplied 6. Sudarsono, G.R., 1991. Growth regulator and axillary
with AN-16 and varied depending on the genotype from bud position effects on in vitro establishment of
90 to 96%, while in presence of IAA percentage of rooting Vitis rotundifolia. HortScience, 26(3): 304.
ranged from 60 to 80%. 7.  Zlenko, V.A., L.P. Troshin and I.V.  Kotikov,  1995.

Also, root initiation were earlier in presence of AN-16, An optimized medium for clonal micropropagation of
on the 15  day of cultivation plantlets  had  1-3  roots  of grapevine. Vitis, 34: 125-126.th

5-10 mm length. While in presence of 5,7 µM IAA there 8. Raymond, C., R.M. Pool and D. Bucher, 1984. A
were no roots within 15 days of cultivation. The number method for large scale In vitro propagation of vitis.
of roots, root length in rooting medium with AN-16 for all New York’s Food and Life Sci. Bul., 119: 1-9.
tested cultivars were significantly higher than with IAA. 9. Barlass, M. and G.M. Skene, 1978. In vitro
All obtained plantlets have been transferred to open propagation of grapevine (Vitis vinifera L.) from
ground for further evaluation. fragmented shoot apices. Vitis., 17: 335-40.
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