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The article presents the data of investigations of multiannual dynamics of Perilla frutescens L.
Britton. terraneous part quantity increment during vegetation cycles in the period from 2001 to
2006 at the Kaunas Botanical Garden of Vytautas Magnus University. Perilla frutescens L. Brit-
ton. is an annual herbaceous plant, belonging to Lamiaceae Lindl. family, originated in East
Asia. In recent years, it has been cultivated and introduced into various parts of the world. This
species is being introduced into the collection of medicinal plants in a 345 m? trial area at the
Kaunas Botanical Garden of Vytautas Magnus University, Kaunas, Lithuania. It has been as-
sessed that the average mass of the model plant fresh material is 335.8 g, while that of the dried
one is 95.8 g. The average mass of fresh leaves of the model plant is 248 g, whereas the average
mass of dried leaves is 49 g. The mass of the leaves makes up 70 per cent of the total terraneous
raw material. Correlative interdependence was established between the number of leaves and
hydrothermal coefficient (R? = 0.7418). The absolute increment of the mass of the raw material
and its growth rate increase up till maximum from the initiation of vegetation up till flowering.
At the end of flowering, the rate of this increment suddenly slows down.

The revealed consistent patterns of growth enable to prognosticate the probable quantity of
Perilla frutescens L. terraneous part, increment and dynamics of increment during vegetation
cycles in Lithuania.

Key words: Perilla frutescens L. Britton, introduction, multiannual dynamics of increment,
meteorological factors

INTRODUCTION

In recent years, due to the changed tendencies in the usage and
preservation of herbal and spice plants as well as increased re-
quirements for the raw material quality and biodiversity pres-
ervation, more attention is paid to the cultivation of medicinal
plants and to their introduction into the collections and in-
dustrial plantations. Furthermore, studying of their proper-
ties and utilization are getting more and more relevant both
in the Lithuanian and world pharmacy (Lage, 1998; Bernath,
1999; ESCOP Monographs, 2003; Ragazinskiené et al., 2003;
Radusiené, 2004; Radusiené et al., 2004).

In dealing with the global problem - health for all in the
21 century - the main task is to promote and sustain human
health by applying preventive treatment (Ragazinskiené et al.,
2004). During recent years, herbs with multipharmacological
properties are increasingly being used to treat various allergic,
autoimmune, oncologic, and infectious diseases (Ragazinskiené
et al,, 2004; Gailys, 2005). Such an immunomodulator is Perilla
frutescens L. Britton. (further, P. frutescens), a species, origi-
nated in East Asia, with its natural growth areas. Now it is be-
ing investigated and cultivated not only in Asia but also in North

America, South Africa, Southeast Europe (Brenner, 1993; Omer,
1998; Hartley, 1996; Nitta et al.,2003).

P. frutescens has also been cultivated and investigated in the
medicinal plant collection and trial area at the Kaunas Botanical
Garden of Vytautas Magnus University since 1998. P. frutescens
is a new perspective medicinal, spice and decorative plant which
has already enriched national genetic resources and diversity of
species (Ragazinskiené et al., 2006). It has been ascertained that
this species passes through all the vegetation cycle up till full fruit
ripening in Lithuania (Ragazinskiené et al., 2006). P. frutescens
herbal raw material (Perillae folium and Perillae fructus) is in-
cluded in the Chinese Pharmacopoeia (The Pharmacopoeia...,
1992). During the last decades various experiments confirming
the variety of pharmacological effects — antimicrobial (Gailys,
etal., 2004), antioxidative (Tada et al., 1996; Nagatsu et al., 1995;
Povilaityté et al., 2000), anti-inflammatory (Naomi et al., 2004),
and nutritional properties (Kim 1997; Longvah et al., 1991) — were
carried out. The dependence of P. frutescens raw material upon
the meteorological factors, the increment of the number of leaves
during vegetation in separate cultivation years in Lithuania has
not yet been assessed. These consistent patterns permit to prog-
nosticate the productivity of P. frutescens raw material.
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The aim of investigations was to determine the multiannual
dynamics of increment of the raw material (Perillae herba,
Perillae folium) of the terraneous parts of P. frutescens and the
number of leaves increment during vegetation as well as to as-
sess their dependence upon the meteorological factors.

MATERIALS AND METHODS

Perilla frutescens L. Britton. is an annual 80-100 cm height
herbaceous plant, belonging to Lamiaceae Lindl. family. The
stem is branching, hollow, square. Leaves are purple, blades
ovate, serrate, acute, crisp. The flowers are pink, bilabiate, an-
drogynous, decussate, each subtended by a single folded bract.
Perianth is complexed, five lobed. Inflorescence forms a spike.
Fruit is a nutlet (He-Ci-Yu et al., 1997).

Herbal raw material is composed of fresh and dried terrane-
ous parts: leaves (Perillae folium), herb (Perillae herba), and
fruit (Perillae fructus) (The Pharmacopoeia..., 1992).

Investigations were carried out in the collection of medic-
inal plants and in a trial area at the Kaunas Botanical Garden
of Vytautas Magnus University during the period from 2001
to 2006. According to climatic zones, it is a part of the central
lowlands of Lithuania, where the average yearly temperature is
+6.7 °C, the annual sum of active temperatures >10 °C is 2100
to 2300, the average minimal monthly temperature in winter is
from -24 °C to -26 °C, and annual precipitation level is 500~
750 mm (Bukantis, 1994; Agrometeorologiniai ... 2001-2006).

The meteorological factors in the period of investigations are
presented in Fig. 1. Hydrothermal coefficient (HTC) was calcu-
lated according to the formula HTC = H/0, 13T (Dirs¢, 2001).

In the 345 m? experimental area, P. frutescens was planted
by sprouts with three leaves in rows 50 cm apart; the distance
among the rows was 70 cm. The phenological observations and
biometrical measurements of the model plant (10 reiterations)
were performed during various periods of vegetation: initiation
of vegetation, intense growth, pre-flowering, flowering, seed rip-
ening and the end of vegetation.

Herbal raw material was prepared during flowering
(August-September), and fruit was collected during the full
ripening period. Raw material was dried in a well- ventilated
chamber, or in a stove at a temperature of 25-30 °C. Statistical
analysis of the obtained data was performed using SPSS 11.0.
Linear regression model was analyzed. For the suitability of each
regression model, determination coefficient R? was obtained. The
strength of the linear relationship between variables was meas-

ured by Pearson’s correlation coefficient R. The Mann-Whitney
test was performed for the hypothesis concerning the equality of
distributives. Significance level was chosen a =0.05 (Miuleris,
1994; Cekanavitius, et al., 2000; Cekanavicius et al., 2002).

RESULTS AND DISCUSSION

The following analyses were performed: the dynamics of ter-
raneous parts (height, projectional cover), the dependence of
vegetation rhythmics on the meteorological factors, the optimal
time for harvesting raw material, predetermining its quantity
and quality. The earliest beginning of vegetation and the opti-
mal climatic conditions for growth were at the time when HTC
was 1.80. The optimal condition for flowering and seed ripening
was the period when HTC was 1.20. The vegetation of this typi-
cal short day plant starts at the earliest on the 125"-130" days of
the year (May), and the intense growth is in maximum progress
till the 200™ day (July) and tends to decrease from pre-flower-
ing till massive flowering periods (200"-230" days of the year)
(Ragazinskiené et al., 2006). Influence of meteorological factors
(active air temperature sum, hydrothermal coefficient, precipita-
tion) on the dynamics of P. frutescens raw material increment
(g) and quantity of leaves during vegetation in different days of
the year has not yet been investigated.

Multiannual (2001-2006) analysis of the fresh and dried
mass quantity of raw material perillae herba and perillae fo-
lium of the P. frutescens model plant was studied (Fig. 2). It was
assessed that in the years 2003 and 2006 the maximum vyield of
P. frutescens herba was 456 and 539 g of the fresh material,and
110 and 113 g of the dried material, respectively. The minimal
yield of the fresh mass was 268 and 258 g, and 71 and 69 g of
the dried material. In summary, it was assessed that the average
yield of the fresh P. frutescens herba was 335.8 g, while that of
the dried material was 95.8 g (2001-2006).

The yield of P. frutescens leaves constitutes about 70 per cent
of the total amount of P. frutescens material. It was purposeful to
assess the productivity of leaves. The average yield of fresh leaves
(2003,2004, and 2006) was 272.6 g, while the yield of dried leaves
amounted to 56.3 g. The maximal yield of fresh and dried leaves
(Fig. 3) was 329 g and 70 g in the years 2003 and 2006, whereas the
minimal one was 168 g and 35 g, respectively (2004).

In 2006, the raw material quantity analysis was performed,
mass dynamics of raw material (herba and folium) was ob-
served during vegetation, raw material mass increment (Fig. 4)
was assessed from initiation of vegetation (181"-211" days)
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Fig. 2. Dynamics of amounts of fresh and dried ma-
terial (g) and loss on drying (per cent) of Perillae
herba (August, 2001-2006). VMU, Kaunas Botanical
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till flowering (211"-257" days). Analogical consistent patterns
and tendencies were determined in assessing the dynamics of
growth parameters (height and projection cover) during vege-
tation (Ragazinskiené et al., 2006).

The dynamics of absolute increment and increment rate of
P. frutescens herba, folium and stems was evaluated in 2006,
and it was assessed that the increment augmented from the
initiation of vegetation and reached maximum during flower-

ing (240" day). This increment decreased till minimum after the
flowering and full seed ripening at the end of vegetation because
vitality of the plant decreased, some leaves and stems died, dried
and fell down. The absolute increment and rate of increment of
P. frutescens leaves is more intense and greater than the incre-
ment of stems (Fig. 5-6).

When the dynamics of the average leave quantity of
P. frutescens model plant was assessed, the tendency of the incre-
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ment of the number of leaves was observed from the initiation of
vegetation (158" day of the year) till flowering (250" day of the
year). The amount of leaves reached maximum during the flower-
ing period in all the years of investigation. The maximum quan-
tity of P. frutescens leaves (p < 0.05) was assessed in 2006, when
HTC = 1.84. The amount was twice lower in 2004 and 2005, due
to the unfavourable growth conditions (Fig. 1). Interdependence
was established between the quantity of P.frutescens leaves
(R?=0.7418) and hydrothermal coefficient (Fig. 7).

Slow increment rate of P. frutescensleaves was assessed dur-
ing the initiation of vegetation (170"-190™ days of the year) after
the dynamics of the relative increment rate was analyzed (2004-

2006). The rate increased from the 190" day (13-20 per cent per
day) till the initiation of flowering (200" day of the year). The
rate of leaves’ quantity increment suddenly slowed down (from
13-15 per cent per day till 5-9 per cent per day) during massive
flowering and full seed ripening periods (220"-250" days of the
year) and stabilized at the end of vegetation (Fig. 8).

After the dynamics of increment, the increment rate of
leaves, and P. frutescens herba quantity was assessed, the ten-
dency in augmentation of these indexes was highlighted from
the initiation of vegetation till the massive flowering period.
Sudden decrease in increment was observed after flowering and
at the end of vegetation.
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The results of investigations obtained and the consistent pat-
terns defined enable us to predict the productivity and its varia-
tion of P. frutescens terraneous parts depending on the meteo-
rological factors during the vegetation periods.

CONCLUSIONS

Assessments of the quantity and increment dynamics of Perilla
frutescens L. Britton. raw material (perillae herba, perillae
folium) in multiyear investigations enable to draw inferences
from the results obtained:

1. Perilla frutescens L. Britton. is an annual herbaceous me-
dicinal plant of Lamiaceae Lindl. family which has been culti-
vated in the collection and exposition of medicinal plants and in
the trial area at the Kaunas Botanical Garden of Vytautas Magnus
University since 1998.

2. The average yield of P.frutescens herba raw mate-
rial fresh mass is 335.8 g and that of 95.8 g of dried mass. The
maximum yield is in favourable growing conditions when
HTC = 1.84. The average yield of the fresh and dried material
of P. frutescens leaves is 248.0 and 49 g, respectively. The yield
of P. frutescens leaves constitutes about 70 per cent of the total
amount of P. frutescens material.

3.Theabsolute increment and increment rate of P. frutescens
augmented up till maximum from the initiation of vegetation
till flowering. The rate of this increment suddenly decreased at
the end of vegetation.

4. Interdependence was assessed (R? = 0.7418) between the
number of leaves of P. frutescens and hydrothermal coefficient.
Statistically significant maximum of leaves was assessed when
HTC =1.84.

5. The results of this study enable us to prognosticate the dy-
namics of the productivity and its increment of the terraneous
part during vegetation in Lithuania.
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PERILLA FRUTESCENS (L.) BRITTON ANTZEMINES
DALIES DAUGIAMETE PRIEAUGIO DINAMIKA
VEGETACIJOS TARPSNIAIS VIDURIO LIETUVOJE

Santrauka

Straipsnyje pateikiami 2001-2006 m. Vytauto DidZiojo universiteto
Kauno botanikos sode Perilla frutescens L. Britton antZeminés dalies
daugiametés dinamikos vegetacijos tarpsniais tyrimy duomenys.

P frutescens (Lamiaceae Lindl.) vienametis, Zolinis, vaistinis, prie-
skoninis, dekoratyvinis augalas, kilgs i§ Ryty Azijos, o pastaraisiais me-
tais auginamas bei introdukuojamas jvairiose pasaulio $alyse. Si nauja
rasis nuo 1998 m. iki $iol introdukuojama Vidurio Lietuvoje, Vytauto
DidZiojo universiteto Kauno botanikos sodo vaistiniy augaly kolekcijoje
irbandymo plote. Nustatyta P, frutescens Zolés vidutinis modelinio auga-
lo $viezios maseés kiekis 335,8 g, orasausés — 95,8 g, P frutescens viduti-
nis modelinio augalo lapy $vieZios masés kiekis 248 g, orasausés - 49 g;
lapy masé sudaro 70% bendros antZeminés dalies vaistinés Zaliavos.
Nustatytas P, frutescens lapy kiekio priklausomumas (R* = 0,7418) nuo
masés absoliutus prieaugis ir $io prieaugio tempas greitéja iki maksi-
mumo nuo vegetacijos pradzios iki Zydéjimo tarpsnio, $io prieaugio
tempas staiga sulétéja zydéjimo-vegetacijos pabaigoje.

Tyrimy duomeny désningumai pagrindzia P, frutescens antzemi-
nés dalies vaistinés Zaliavos produktyvuma, prognozes, dinamika bei
prieaugj vegetacijos tarpsniais Lietuvoje.

Raktazodziai: Perilla frutescens L. Britton, introdukcija, daugiame-
té prieaugio dinamika, meteorologiniai veiksniai



