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INTRODUCTION

Stachys sieboldii Miq. (the Chinese artichoke)
is a herbaceous perennial plant of the Lamiaceae
family. Stachys sieboldii grows spontaneously in
China, and it is named ,,tsanyungtzu”. Its tubers are
edible, being introduced as a vegetable since 1888 by
dr. M.T. MASTERS. As a legume, it was brought
into culture in Europe, North America, Japan. The
cultivated forms were ammeliorated, its tubers
reached higher sizes than the spontaneous forms.
This species is also used to cure high fever,
diarrhoea, sore throats, internal bleeding, heart or
liver diseases.

MATERIAL AND METHODS

The vegetal material to initiate the in vitro
cultures came from the Botanical Gardens “Anastasie
Fatu” from lasi, and the one from conventional
cultures was harvested from an experimental plot
situated in Racova village (the county of Bacéu). The
plant material provided in vitro was obtained in the
Genetics Laboratory of the University ,,Vasile
Alecsandri” from Bacau.

Our research comprised several tests to assess
some morpho-physiological indices: root, tuber, and
stem length; number of nodes/stem, number of
shoots/explant, fresh biomass (individual / total), dry
biomass.

RESULTS AND DISCUSSIONS

During our investigations we aimed to obtain
certain data regarding the growth and development of
the in vitro regenerants together with the plants that
were not provided in vitro. There were effected
biometrical measurements two successive years for
50 plants within each plot. The in vitro plants
(generated on MS medium) were grown in field and
there was noticed that the post - cultivation survival
rate was of about 80%. The individuals grown in
conventional cultures were obtained by means of
tubers.

The analyzed morpho — physiological
parameters were: the root length, the tuber length, the
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aerial stem length, the fresh and dry biomass of roots
and stems.

Regarding the root length, there was noticed
an average of 12.4 cm during the first year and of
11.2 cm during the second year for the regenerants of
conventional cultures. During the first year of
vegetation the in vitro regenerants displayed an
average root length of 10.3 cm, and of 11.4 cm
during the second year. The maximum root length of
the plants in conventional cultures was of 18.6 cm
and of 17.3 cm, respectively, during the first year of
vegetation, and for the in vitro plants — of 15.1 cm
and respectively, 16.8 cm during the second year; the
minimal length was of 6.8 cm in the plants obtained
in conventional cultures during the first year and of
5.1 cm for the plants during the second year of
vegetation. The in vitro regenerants displayed similar
values of this parameter (5.4 cm during the first year
and 5.9 cm during the second year). The results were
presented in Figure 1, as it follows:
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Fig. 1. Comparative analysis of the root length in
Stachys sieboldii Miq. plants from conventional
cultures vs in vitro regenerants on the MS medium
(CC — conventional cultures; Ivr - in vitro
regenerants)

The total fresh biomass of the roots from
conventional cultures ranged from 189.12 g during
the first year, and 208.04 g during the second year;
the in vitro regenerants’ biomass was of 163.64 g
during the first year and 192.48 g during the second
year. After-drying total root biomass is displayed as




it follows: 33.24 g (during the first year) and 35.73 g
(during the second year) for the plants grown in
conventional cultures and 29.81 g (first year), and
36.02 g (anul II), respectively. The obtained data are
displayed by the following graph:
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Fig. 2. The comparative analysis of the fresh and the
dry biomass of the Stachys sieboldii Miq. roots
provided in conventional cultures vs in vitro cultures
— MS medium variant (Cult. convent. — conventional
cultures)

In conventional cultures, the tubers of the first
vegetation year displayed a maximum size of 3.94
cm, an average size of 2.85 cm and a minimum size
of 2.04 cm; during the second year of vegetation, the
maximum size was of 4.15 cm, the average size - of
3.01 cm, and the minimum size — of 1.86 cm.

The tubers harvested from the in vitro
regenerants of the MS medium variant, displayed
lower values compared to the tubers grown in
conventional cultures during the first year of
vegetation (the maximum size was of 2.83 cm, the
average one — of 2.04 cm, and the minimum size was
of 1.63 cm).

The much lower size of the tuber in this latter
case may be explained by the fact that the plants
(after the acclimatisation in the laboratory, and their
transfer on experimental plots) suffered two weeks of
dormancy.

The explanation may be that this discrepancy
of the field acclimatisation that triggered a dormancy
of plant growth and development affected the tuber
size in regenerants. In order to complete the above-
mentioned arguments, it was ascertained that the
tubers in their second year of vegetation displayed
similar values to those grown ex vitro.

The biometrical values of the tubers harvested
from the second year in vitro — provided regenerants
are the following: maximum size — 4.12 cm; average
size — 3.15 cm; minimum size — 1.91 cm. These
results were graphically displayed:
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Fig. 3. The comparative analysis on the tuber length
of Stachys sieboldii Miq. provided in conventional
cultures vs in vitro regenerants grown on the MS
medium variant (CC — conventional cultures; Ivr - in
vitro regenerants)

The last aim during the comparative analysis
(conventional cultures vs in vitro regenerants) was
represented by the biometrical measurements on the
stems with leaves.

The biometrical tests on stem (the first two
weeks of September) displayed close values both for
the plants grown in conventional cultures and for the
in vitro regenerants, during the two years of
experiments.

Therefore, the plants from conventional
cultures displayed maximum values for the stem
length during the first year of vegetation - 69 cm, an
average size of 58 cm and a minimum size of 41 cm.
The fresh total biomass (of 50 individuals) was of
1748.5 g, and the dry one of 382.8 g. During the
second year of vegetation it was registered a slight
biomass growth, not relevant from the qualitative or
quantitative viewpoint.

The maximum stem length reached 72 cm, the
average was 60 cm, and the minimal value — of 43
cm. Regarding the fresh total biomass, the obtained
value was of 1821 g, and the total dry biomass was of
401 g.

The values for the in vitro regenerants’ stems
during the first year of vegetation were: maximum
length - 63 cm, average length of 55 cm, minimal
length - 42 cm, total fresh biomass of 1690 g, dry
biomass 0f 397.3 g.

The results of the biometrical measurements
for the second year of vegetation were: maximum
length was 64.5 cm, average length was 56 cm,
minimal length was 40 cm, total fresh biomass
reached 1722 g, and the total dry biomass was 376 g.

These results are graphically displayed as it
follows:
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Fig. 4. The comparative analysis on the stem length
of Stachys sieboldii Miq. from conventional cultures
vs in vitro regenerants provided on the MS medium
variant (CC — conventional cultures; Ivr - in vitro
regenerants)
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Fig. 5. The comparative analysis on the fresh and on
the dry biomass of Stachys sieboldii Miq. from
conventional cultures vs in vifro regenerants
provided on the MS medium variant (CC —
conventional cultures; Ivr — in vitro regenerants)

The tubers of S. sieboldii provided by the in
vitro regenerants from the MS medium displayed
lower values during the first year of vegetation,
compared to the tubers grown in conventional
cultures. The lower sizes of the tubers in this latter
case may be explained by the fact that the plants
(after laboratory acclimatisation and subsequent
transfer to the experimental plot) suffered a two
weeks stagnation.

CONCLUSIONS

Our complex experiments on Stachys sieboldii
Miq. comprised several tests on the variation of some
morpho-physiological parameters in the neoplantlets
regenerated from shoot tips and uninodal stem
fragments on certain medium variants (enriched with
growth regulators).

The S. sieboldii tubers, provided by the plants
grown in vitro on the MS medium variant, displayed
lower values during the first year of vegetation
compared to the tubers grown in conventional
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cultures. The tuber lower sizes in this case may be
explained by the fact that the plants, after lab
acclimatisation and field transfer, suffered a
dormancy that lasted about two weeks.

After the acclimatisation and field transfer,
the in vitro regenerants of Stachys sieboldii Miq.
displayed a subsequent normal physiological activity,
similar to the one in plants from conventional
cultures.

ABSTRACT

Stachys sieboldii Miq. (the Chinese artichoke)
is a herbaceous perennial plant of the Lamiaceae
family. Stachys sieboldii grows spontaneously in
China. Its tubers are edible, and introduced as a
vegetable since 1888 by dr. M.T. MASTERS. As a
legume, it was brought into culture in Europe, North
America, Japan. The cultivated forms were
ammeliorated, its tubers reached higher sizes than the
spontaneous forms. This species is also used to cure
high fever, diarrhoea, sore throats, internal bleeding,
heart or liver diseases.

Regarding our study, the vegetal material used
for the in vitro cultures was provided by the
Botanical Gardens “Anastasie Fatu” from Ialli, and
the one from conventional cultures was harvested
from an experimental plot situated in Racova village
(the county of Bacdu). This study aimed to bring up
data on the individuals provided in vitro, and also on
the plants grown in conventional cultures. The
morpho - physiological indices were biometrically
analyzed on test groups of 50 individuals each,
during 2008 and 2009. The analyzed parameters
were: root length, tuber length, aerial stem length,
fresh and dry biomass of roots and tubers. The
survival rate of the regenerants provided in vitro on
Murashige — Skoog (MS) medium was of about 80 %
after their transfer on the experimental plot. The
plants in conventional cultures were obtained by
means of tubers.
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