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MICROPROPAGATION OF SWEET POTATO
(Ipomoea batatas (L.) Lam.) FROM NODE EXPLANTS

Romuald Dolinski, Anna Olek

University of Life Sciences in Lublin

Abstract. In the moderate climate, sweet potato plantations are relatively scarce. The
plantations are established after spring frosts using well-rooted, hardened cuttings. The
cuttings are obtained from the shoots grown from tubers buried in warm, humid soil or
from plants growing in greenhouses. However, this method is inefficient with respect to
larger plantation. The aim of the study was to estimate the potential for the production of
larger numbers of uniform, well-rooted sweet potato plants by means of in vitro culturing.
The study covered two cultivars — Carmen Rubin’ and ‘White Triumph’. The node ex-
plants were placed on two growth media containing the basic components of the MS me-
dium as well as growth regulators. The first medium was supplemented with 1 mg dm™ gib-
berellin and 0.1 mg dm™ kinetin, while the second one — with 0.5 mg dm™ IAA. The in-
duction of organogenesis and regeneration of the plants took place on the same medium,
with no passage. Within 9 weeks, 4 plants were produced from each primary explants in
two multiplication cycles. The properties of the plantlets depended on the cultivar, weight
of the explants and composition of the medium. The average weight of the ‘Carmen
Rubin’ plants was higher than that of the ‘White Triumph’ ones. Moreover, the ‘Carmen
Rubin’ plants produced longer shoots and more developed root systems. The sweet potato
micro-plants displayed an ability to acclimatize quickly.
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INTRODUCTION

Sweet potato is one of the earliest known vegetables. In Central America and the
tropical areas of South America it was consumed by humans already in the prehistoric
times. Today, it is grown in over one hundred countries in the tropical, sub-tropical and
moderate climate. The total annual production of sweet potato is 106—110 million tons
with the plantation area of approx. 8.1 million hectares [FAO 2008, 2011]. It is a staple
food for many people in South-East Asia, Africa and Latin America. The edible parts of
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the plant are root tubers, leaves and young shoots. Sweet potato is regarded as good for
human health because of its beneficial protein composition as well as high content of
minerals, vitamins and antioxidants [Islam 2006, USDA 2007, Tumwegamire et al.
2011]. The industrial use of sweet potato tubers includes starch extraction and the pro-
duction of alcohol, acetic acid and yeast [Gonzalez et al. 1999, Zuraida 2003].

The best yield is achieved in warm, humid tropical zone areas. Favourable condi-
tions for the growing of sweet potato are also found in many higher-latitude regions (up
to approx. 40°N and 40°S). In favourable conditions, the plantations are often esta-
blished from tubers and unrooted cuttings [He-Bin et al. 1997, Katayama et al. 1999]. In
the moderate climate, sweet potato plantations are relatively scarce. According to nume-
rous authors, areas suitable for sweet potato growing are characterised by a minimum of
4 months free of ground frost and 3 months with temperatures exceeding 15°C. The
plantations are established after spring frosts, using well-rooted, hardened cuttings.
Traditionally, cuttings are obtained from the shoots grown from tubers buried in warm,
humid soil (25-28°C) or from plants grown in greenhouses [Ching 2000, Novac et al.
2007]. However, this method is inefficient with respect to larger plantations. A solution
which makes it possible to produce larger numbers of uniform, healthy plants is in vitro
culture. Sweet potato can be propagated by stimulating the development of apical and
axillary buds, by means of adventitious buds and by somatic embryogenesis [Gosukon-
da et al. 1995, Gonzalez et al. 1999, Mukherjee 2002]. The techniques which are best
suited for the production of plants for commercial plantations are these which use
explants with buds. When such techniques are used, the shoots develop from meristems
and somaclonal variation is rare [Larkin and Scowcroft 1981].

An increased interest in sweet potato has been recently observed in Poland. Sweet
potato dishes are served in some restaurants in larger cities, while tubers are sometimes
available in supermarkets. According to FAO Statistical Yearbook [FAO, 2011],
842 tons of tubers were imported into Poland in 2009. It was proved in field tests that
sweet potato can be grown in Poland and its production can be economically viable
[Krochmal-Marczak and Sawicka 2009, Krochmal-Marczak et al. 2010].

The aim of our study was to investigate the potential for the production of larger
numbers of uniform, well-rooted sweet potato plants by means of in vitro culturing
using node explants.

MATERIAL AND METHOD

Single tubers of two sweet potato cultivars (‘Carmen Rubin’ and ‘White Triumph”)
were obtained from the Department of Specific Plant Cultivation, University of Life
Sciences in Lublin. Two micropropagation cycles were carried out and two types of
medium were used in each cycle. Both of them contained the basic components of the
MS medium [Murashige and Skoog 1962], the difference being the content of growth
regulators. The first medium was supplemented with 1 mg dm™ gibberellin (GA;) and
0.1 mg dm™ kinetin (KIN), while the second one — with 0.5 mg dm™ of indole-3-acetic
acid (IAA).
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Fig. 1. Micropropagation of sweet potato: A — node eksplants (primary end secondary),
B — young plant after 2 wk. culture, C — plant before hardening, D — well-rooted, hardened
sweet potato cuttings.

At the beginning of the micropropagation process, explants were extracted from the
plants grown in a greenhouse. They were 1-1.5 cm long and consisted of a stem node
with an axillary bud, fragments of internodes, and a fragment of petiole (fig. 1A). The
explants were disinfected in 0.1% HgCl, solution for 7 minutes, rinsed in sterile water
and inserted in fours into 0.4 dm’ jars with agar-solidified medium. Each experimental
set consisted of 20 jars. The jars were placed in a growth chamber with a temperature of
25°C, photoperiod of 16/8 h, and white light with an intensity of 25-30 pmol m™ s
After 4 weeks, for each experimental set alive explants were calculated, plants with one
shot and this ones produced two shots. Later on, 40 plants from each set were examined
to determine the following features: weight and length of the shoot, number of interno-
des, and number and weight of the roots. The remaining plants served as a source of
explants for the subculture. Those explants were much smaller than the primary; the
stem fragments were 2—3 mm long, while the petioles — approx. 1 cm long (fig. 1). Be-
cause the induction of organogenesis in the subculture was delayed, the period of plant
regeneration was extended to 5 weeks. Then, were counted every living explants, sweet
potato plants and alive explants without shoots. 40 plants from each set were examined
to measure the same parameters as in the first culture. Forty plants were planted into
0.33 dm® cylindrical plastic pots filled with a not-sterile mixture of horticultural soil and
sand (3:1) and subjected to hardening. The pots were covered with plastic covers and
placed in a greenhouse, where they were exposed to natural light and temperature fluc-
tuations. The covers were removed after two weeks. The plants were kept in an unhe-
ated glasshouse for 4 weeks and then planted in the open field. Some of the plants
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(12 from each set) were left in jars and kept in a growth chamber. After 7 weeks from
the establishment of the culture, the length of their shoots was measured and the inter-
nodes were counted.

The results were subjected to statistical analysis according to the completely rando-
mised 2 x 2 factorial experiment design. The significance of differences between the
mean values of individual parameters was determined using the Tukey’s test.

RESULTS AND DISCUSION

In our research, the induction of organogenesis and the regeneration of the sweet po-
tato plants took place on the same medium, with no passage. The primary explants of
‘Carmen Rubin’ began to develop organs after 4 days, while the “White Triumph’ ones
— about 3 days later. In most cases, shoots and roots developed simultaneously. Within
four weeks, all the primary explants grew into plants consisting of one or two shoots,
the explant and roots (fig. 1C). It was observed that numerous explants of both cultivars
began to develop a number of shoots, but only one of these shoots achieved a larger
(normal) size, while the rest usually remained in the form of buds — structures smaller
than 0.5 cm, and some reached a length of 2-3 cm. The percentage of plants with
2 shoots depended on the cultivar and the composition of the medium (tab. 1). On the
medium contained kinetin and gibberellin, 2 shoots were developed by 13.3% of ‘Car-
men Rubin’ plants and 15.7% of ‘White Triumph’ plants, while on the medium with
auxin — by 16.7% of ‘Carmen Rubin’ plants and 55.5% of ‘White Triumph’ plants.
Plants produced three or more shoots were not observed. The average weight of ‘Car-
men Rubin’ plants was significantly larger than that of the ‘White Triumph’ ones (tab. 1).
The weight of the plants regenerated on the medium containing 0.1 mg dm™KIN and
1 mg dm™ GA; was larger than that of these regenerated on the medium with
0.5 mg dm™ TAA. The explants retained the green colour, while some of them produced
small amounts of dense green callus (about 7%). There were no significant differences
in the weight of explants between the two cultivars. The dominant shoots of ‘Carmen
Rubin’ were characterized by longer stems, while the number of nodes was similar in
both cultivars. The root systems usually consisted of one long root and several shorter
ones. Two roots of similar length or a single long root were observed very rarely. On
average, ‘Carmen Rubin’ plants had more roots than the ‘White Triumph’ ones. There
was no difference in the length of the dominant root between the two cultivars. The
plants grown on the cytokinin and gibberellin medium had more roots and longer stems
than these regenerated on the auxin medium. The hormonal composition of the media
had no effect on the number of nodes (tab. 1).

The number of explants obtained from sterile plants was similar to the number of
nodes (tab. 1). The secondary explants were much smaller then the primary ones
(fig. 1A). The average weights of secondary and primary explants depended on the
cultivars (‘Carmen Rubin’: 22,5 and 153.1 mg, ‘White Triumph’: 21,2 and 146.5 mg,
respectively).

In the second experiment, the onset of the development of shoots and roots
(5% explants) was observed after 10 days in the ‘Carmen Rubin’ plants and 4 days later
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Table 1. Characteristic of plants regenerated from primary explants

Cultivar
Feature Medium “Carmen “White Means LSDy 5
Rubin’ Triumph’
A 75 70 72.5 -
Living explants number B 72 72 72 -
means 73.5 71 72.25 -
A 13.33 15.71 14.52 -
% plants with two shoots B 16.67 55.55 36.11 -
means 15.00 35.63 2531 -
A 611.3 510.9 561.1 441 *
Plant weight (mg) B 430.5 331.2 380.8 441 **
means 520.9 421.1 470.9 62.3 ***
A 211.4 162.2 186.8 19.7 *
Shoot weight (mg) B 161.2 88.6 124.9 19.7 **
means 186.3 125.4 155.8 27.8 ***
A 208.3 176.0 192.2 17.6 *
Roots weight (mg) B 93.9 54.3 74.1 17.6 **
means 151.1 115.1 133.1 24,9 ***
A 191.7 172.6 182.2 ns *
Explant weight (mg) B 1753 188.3 181.8 ns **
means 183.5 180.4 182.0 ns ***
A 1.65 1.26 1.45 0.14 *
Stem length (cm) B 0.99 0.93 0.96 0.14 **
means 1.32 1.09 1.21 0.20 ***
A 4.12 4.40 4.26 ns *
Nodes number B 4.35 3.70 4.02 ns **
means 4.24 4.05 4.14 0.62 ***
A 5.85 4.62 5.23 0.58 *
Roots number B 1.65 1.37 1.51 0.58 **
means 3.75 3.00 3.37 0.82 ***
A 22.6 22.1 224 ns *
Root length (cm) B 18.1 15.8 17.0 2.4 **
means 20.3 18.9 19.7 3.4 wkk

A — medium with KIN and GA3;, B — medium with IAA, ns — non significant difference, * — LSD for cultivars,
** _ LSD for medium, *** — LSD for interaction cultivar X medium

in the “White Triumph’ ones. This was caused by a rather intense production of callus,
which was evidenced by comparing the weight of the explants used for the culturing and
the weight of the explants with callus measured after five weeks (‘Carmen Rubin’:
22.5 and 103 mg, ‘White Triumph’: 21.2 and 99.3 mg). Even though the regeneration
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period was extended by one week, some of the explants did not produce plants. The
percentage of the explants with shoots depended on the cultivar and the medium used
(tab. 2). On the medium with kinetin and gibberellin, 87,2% of the ‘Carmen Rubin’
explants and 85% of the ‘White Triumph’ explants developed shoots. On the medium
with TAA, the shoots were observed in 82,9% of the ‘Carmen Rubin’ explants and in
75,9% of the “White Triumph’ ones. Each of the plant, which developed shoots, produ-
ced only one shoot; the explants with no shoots developed a small number of short roots
on the callus. The weight of the plants was much smaller than the plants grown earlier
from the primary explants (‘Carmen Rubin’: by 42.1%, ‘White Triumph’: by 52%). The
average weight of the ‘Carmen Rubin’ plants was significantly larger than that of the
‘White Triumph’ ones (tab. 2). Regardless of the cultivar, the weight of roots developed
by the plants grown on the IAA medium was larger than that of these grown on the KIN
and GA; medium. The average weight of the ‘Carmen Rubin’ shoot was similar on both
media, while the weight of the “White Triumph’ one was larger on the auxin medium.
The callus on the secondary explants of the two cultivars developed more intensely on
the medium with kinetin and gibberellin than in the presence of auxin.

Similarly to the plants from the primary culture, the average stems length was larger
in the ‘Carmen Rubin’ plants than in the ‘White Triumph’ ones (tab. 2). In the majority
of the plants, the root systems consisted of one longer root and several shorter ones.
Unlike in the first experiment, the number of internodes in the ‘Carmen Rubin’ plants
was higher than in the “White Triumph’ plants; at the same time, the average ‘White
Triumph’ plants produced more roots. The two cultivars also differed in the average
length of the largest root, which was longer in ‘Carmen Rubin’. The morphological
structure of the micro-plants was influenced by the medium used. The average number
of roots in the ‘Carmen Rubin’ plants was similar in both media, while the ‘“White
Triumph’ plants developed more roots on the medium with auxin. The dominant root
observed for ‘Carmen Rubin’ plants grown on the medium with KIN and GA; and was
longer than the one developed on the medium with IAA, considering in the ‘White
Triumph’ plants this difference was insignificant.

The extension of the plants regeneration period by another 2 weeks resulted in a si-
gnificant increasing in the length of the stem and the number of nodes. The stems of the
‘Carmen Rubin’ plants produced average 4.93 nodes at an average stem length of
1.33 cm. The “White Triumph’ stems were shorter (0.69 c¢cm) and we could observed
fewer number of nodes (3.27).

Little literature is available on the propagation of sweet potato from apical and node
explants. Most probably, this is because in the key sweet potato growing areas there are
no major problems with the establishment of plantations. In the tropical and sub-tropical
regions, the plants can be produced cheaply and in large quantities [Wilson 1988]. In the
research conducted on /. batatas, the explants with axilary or apical buds placed on the
media with a strong predominance of cytokinins over auxins developed a larger number
of shoots. The shoots were then isolated and transferred onto rooting media [Litz and
Conover 1978, Mukherjee 2002]. In the cases where the induction of organogenesis
took place on hormone-free media and with a predominance of the auxins over cytoki-
nins, one-step plant regeneration was observed with a single bud developing a single
shoot and roots [Afren-Zobayed et al. 1999, Bressan 2002].
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Table 2. Characteristic of plants received from secondary explants

Cultivar
Feature Medium ‘Carmen “White Means LSDyos
Rubin’ Trumph’
A 78 80 79
Living explants number B 76 78 77
means 77 79 78 -
A 87.18 85.00 86.09
% explants with shoots B 82.89 75.92 79.40
means 85.03 80.46 82.74 -
A 314.9 186.5 250.7 41.1*
Plant weight (mg) B 288.1 217.3 252.7 ns **
means 301.5 201.9 251.7 58.0 ***
A 105.8 48.9 71.3 19.5 *
Shoot weight (mg) B 113.0 78.5 95.7 ns **
means 109.4 63.7 86.5 27.6 ***
A 80.8 29.5 55.1 154 *
Roots weight (mg) B 97.3 48.6 72.9 15.4 **
means 89.1 39.0 65.7 21.8 ***
A 128.4 108.4 118.4 ns *
Explant weight (mg) B 77.6 90.3 83.9 13.0 **
means 103.0 99.3 101.1 18.4 ***
A 0.63 0.45 0.54 0.08 *
Stem length (cm) B 0.56 0.53 0.55 ns **
means 0.60 0.49 0.54 0.171 ***
A 2.73 1.70 2.22 0.30 *
Nodes number B 2.53 2.67 2.60 0.30 **
means 2.63 2.18 2.41 0.42 ***
A 1.53 1.83 1.68 0.28 *
Roots number B 1.73 2.06 1.89 ns **
means 1.63 1.94 1.78 0.40%**
A 20.8 11.9 16.4 1.9*
Root length (cm) B 17.5 11.8 14.6 1.9 **
means 19.2 11.9 15.5 2.6 ***

A — medium with KIN and GA;, B — medium with IAA, ns — non significant difference, * — LSD for cultivars,
** _ LSD for medium, *** — LSD for interaction cultivar x medium

Litz and Conover [1978] separated 3 mm long explants from the apical and axillary
buds of two 1. batatas cultivars. Then, they placed the explants onto MS medium sup-
plemented with IAA auxin as well as BAP and KIN cytokinins. The growth regulators
were used in various concentrations and combinations. The development of shoots was
preceded by the formation of callus. Within five weeks, the ‘White Star’ cultivar produ-
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ced the largest number of shoots (8.5) on the medium containing 1 mg dm™ BAP, while
the ‘PI 315443’ clone achieved the highest multiplication rate (5.1) on the medium
containing 1 mg dm™ IAA and 1 mg dm™ KIN. On the rooting media, the roots develo-
ped at the base of the shoots and in the callus. The apical buds developed into plants
after 8 weeks, whereas the axillary buds — 2—-3 weeks later.

The research by Mukherjee [2002] demonstrated that the multiplication rate of the
sweet potato shoots developed from axillary buds can be increased under sodium chlo-
ride stress. Node explants of 4 sweet potato cultivars with a length of 3-5 mm were
placed onto 6 induction media containing the basic components of the MS medium. The
individual media differed in the presence of growth regulators and NaCl concentrations.
NAA was used at the concentration of 0.5 mg dm™, BAP — at the concentration of
1 mg dm™, while GA; — 0.05 mg dm™. NaCl was added at the following concentrations:
0.5, 1 and 2 mg dm™. After 4 weeks of culturing, the shoot multiplication rates varied
depending on the cultivar and the composition of the medium. On the medium without
hormones, two cultivars produced no shoots at all. In the case of the two remaining
cultivars, the percentage of explants which produced shoots was, respectively, 10 and
8%. In all four cultivars, the percentage of explants with shoots was the highest (44—100%)
on the medium containing all hormones and 0.5 mg dm™ of NaCl. At the same time,
in these conditions the shoots developed most quickly. The highest multiplication rate
(3.5-5.2) was achieved on the hormone-supplemented medium with 1 mg dm™ NaCl.

Afren-Zobayed et al. [1999] proved that micropropagation of sweet potato from no-
de explants can be carried out under photoautotrophic conditions. Explants composed of
a shoot fragment with a node and a single leaf were placed in special containers with the
MS medium with no sucrose or vitamins. The medium was solidified using agar or
gelrite, or, alternatively, the explants were planted on vermiculite, cellulose fibres or
a mixture of both. The plants developed in sterile conditions, under strong light, with
regulated air exchange and increased CO, concentration. After 21 days, the best plan-
tlets were obtained from the explants grown on the mixture of vermiculite and cellulose.
They had the highest total weight and the most developed root systems.

Bressan [2002] used young sweet potato plants grown from node explants to study
the colonisation of roots by the Glomus etunicatum fungus. The 0.5 cm long explants
were placed on the basic MS medium. Two weeks later, the plants were transferred onto
three different media and their roots were inoculated with fungus spores. The White’s
medium was found to create favourable conditions for the root colonisation. No myce-
lium grew on the Hoagland medium and on the MS medium without sucrose.

Islam and Kubota [2002] used sweet potato shoot fragments consisting of a stem
fragment with a node and a leaf for the cloning of plants in non-sterile conditions. The shoot
fragments were planted into multi-cell trays filled with soil mix. In high humidity conditions
with artificial lighting, strong, well-rooted plants were obtained after 4-5 weeks.

In the presented study, the sweet potato micro-plants survived the hardening process
without any major problems. They easily withstood transplantation to not-sterile soil,
temperature fluctuations and the gradual decrease in humidity. No withering was obse-
rved during the hardening period.

It was observed in numerous studies that sweet potato is able to acclimatize well to
the planting conditions. Various acclimatization techniques were applied. Gosukonda et
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al. [1995] placed sweet potato micro-plants and unrooted shoots into plastic containers
with a sterile mixture of sand, perlite and vermiculite. A high humidity was maintained
for 2 weeks, then it was gradually reduced and the plants were planted into pots with
soil mixture and placed in a greenhouse. No plant withering was observed. Mukherjee
[2002] researched sweet potato shoots developed from node buds and adventitious buds
as well as plants produced from somatic embryos. They were hardened and rooted in
a hydroponics set-up with 0.01% solution of the Hoagland’s medium. Later, the plants
were transplanted into the open field. Afren-Zobayed et al. [2002] transplanted sterile
sweet potato plants from photoautotrophic cultures into pots with a mixture of compost
and vermiculite, and placed them in a greenhouse. The survival of the plants was asses-
sed after five days and was found to depend on the supporting material used during the
plant regeneration. When a mixture of vermiculite and cellulose fibres was used, 97% of
the plants survived the hardening process. For the plants regenerated on the agar-
solidified medium the percentage was 79%.

The literature shows that in the moderate climate a significant increase in the sweet
potato yield can be achieved when the plantations are established using well-developed
plantlets with intact root systems. Such plantlets are obtained when plants produced by
traditional methods as well as micro-plants produced by in vitro culturing are kept in an
unheated greenhouse or in a plastic tunnel for 4-5 weeks before being planted in the
field [Ching 2000]. Their root systems develop better when the leaves are regularly
trimmed over this period, which reduces the assimilation area. As a result, the roots
grow faster and produce a dense root ball. Higher tuber yields are also achieved when
agrotextile covers are used to cover the plantations, or when the planting soil is covered
with polyethylene foil [Krochmal-Marczak and Sawicka 2006, Novac et al. 2006].

The research by Ching [2000] shows that the properties of the sweet potato plants
and the future yield of tubers can be strongly influenced by the shape of the pots in
which the root systems develop. The plants grown in cylinder-shaped pots developed
few long and coiled roots. The improper structure of the root systems had a negative
impact on the yield of tubers, some of which had abnormal, coiled shapes. More roots
developed in the pots which were shaped like inverted pyramids; the roots were shorter
and directed towards the bottom of the pot, which had a positive effect on the number
and shape of the tubers.

In our researches hardened sweet potato plants were grown 4 weeks in a little cylin-
drical plastic pots (0.3 dm™), placed in unheated glasshouse. During the planting of
plants in the field, they had 15-20 cm long shoots consisted from 57 nodes, dense root
systems composed from few long and coiled roots (fig. 1D). Late autumn, when sweet
potato plants were harvested, abnormal coiled tubers were not observed. Many storage
roots were grown in a long distance from the place where plants were planting.

CONCLUSIONS

1. The study has shown that sweet potato can be relatively easily propagated from node
explants by in vitro culturing. The induction of organogenesis and regeneration of the plants
took place on the same medium without passage. It took 4-5 weeks to produce micro-plants.
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2. The two cultivars of sweet potato differed in their plant regeneration ability. In the
axillary buds of the ‘Carmen Rubin’ plants, the organogenesis was initiated earlier than
in the ‘White Triumph’ buds. The ‘Carmen Rubin’ plants had a higher total weight,
longer shoots and more developed root systems.

3. Evaluated micropropagation process was strongly influenced by the parameters of
the explants. The primary explants were much larger than from secondary explants and
produced little callus, which resulted in a quicker induction of organogenesis and, con-
sequently, positively influenced the properties of the produced plants. In the secondary
explants, the organogenesis was delayed by intensive callus formation.

4. 1t was observed that the shoots which developed earlier were clearly dominant
over these who developed later; very similar dependence was perceived for the roots.

5. A favourable property of the micro-plants obtained was their ability to acclimatize
easily.

6. The micropropagation of sweet potato by in vitro culturing can be carried out con-
tinually. In the cultures aimed at the production of sterile explants, the plant regenera-
tion period can be extended to 7 weeks, which increases the multiplication rate. The
subcultures which end the production should be shorter — e.g. 5 weeks.
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MIKROROZMNA,ZANIE BATATA (Ipomoea batatas (L.) Lam.)
Z. EKSPLANTATOW WEZLOWYCH

Streszczenie. Stodki ziemniak jest w klimacie umiarkowanym uprawiany stosunkowo
rzadko. Nadaja si¢ do tego celu rejony, w ktorych przynajmniej przez 3 miesiace tempera-
tury sg wyzsze niz 15°C. Plantacje sa zakladane po wiosennych przymrozkach za pomoca
dobrze ukorzenionych sadzonek otrzymywanych z pedow wyrastajacych z bulw umiesz-
czonych w cieptym wilgotnym podtozu albo z roslin rosnagcych w szklarni. Taki sposob
rozmnazania ogranicza mozliwosci zaktadania duzych plantacji. Celem badan byta ocena
mozliwo$ci wytwarzania wigkszej ilosci wyréwnanych, dobrze ukorzenionych sadzonek
batata za pomoca kultur in vitro. Badano dwie odmiany: ‘Carmen Rubin’ i ‘White Trium-
ph’. Eksplantaty weztowe wyktadano na dwie pozywki, ktére zawieraly podstawowe
sktadniki pozywki MS i regulatory wzrostu. Do jednej dodano 1 mg dm™ gibereliny
i0,1 mg dm™ kinetyny, do drugiej 0,5 mg dm™ IAA. Indukcja organogenezy i regeneracja
roslin zachodzily na jednej pozywce, bez pasazowania. W czasie dziewigciu tygodni,
w dwoch cyklach mnozenia, z jednego pierwotnego eksplantatu wytworzono 4 rosliny.
Wriasciwosci sadzonek zalezaty od odmiany batata, masy eksplantatéw i sktadu pozywek.
Roéliny ‘Carmen Rubin’ mialy $rednig mas¢ wicksza od roslin ‘White Triumph’, wytwo-
rzylty dtuzsze pedy i dluzsze korzenie. Korzystng whasciwosciag mtodych roslin batata byta
duza zdolno$¢ do szybkiej aklimatyzacji.

Stowa kluczowe: rozmnazanie in vitro, rodzaj pozywki, wlasciwosci sadzonek

Accepted for print: 25.01.2013

Hortorum Cultus 12(4) 2013




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU (Versita Adobe Distiller Settings for Adobe Acrobat v6)
    /POL (Versita Adobe Distiller Settings for Adobe Acrobat v6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


