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Abstract

Six species of Magnolia L., growing in the Botanical
Garden of the Maria Curie-Sklodowska University in Lublin
which is located on the north-western outskirts of the city of
Lublin, were studied during the period 2006-2008. The aim of
this study was to determine the dynamics of leaf and flower de-
velopment in these Magnolia species under the climatic and soil
conditions of Lublin as well as to evaluate the size of their le-
aves and long shoots. The present study included the following
species: M. acuminata L., M. kobus DC, M. liliiflora Desr.,
M. salicifolia Siebold et Zuch, M. x soulangiana Soul.-
-Bod., and M. tripetala L. The magnolia trees were planted in
1968-1989 on grey-brown podzolic soil derived from loess.
The study area is affected by the continental climate which is
characterized by large annual amplitude of temperatures, long
summers as well as long and cold winters. The long-term ave-
rage annual air temperature for this region is 8.1°C, while the
long-term average annual rainfall reaches 541.6 mm. The obta-
ined results showed that, among the Magnolia species studied,
M. salicifolia flowered earliest under the climatic and soil con-
ditions of Lublin, while M. tripetala was the last to bloom. Full
leaf development, on average for the study period, was recorded
earliest in M. salicifolia and M. liliiflora, whereas it occurred
latest in M. tripetala. The leaves of M. tripetala were characte-
rized by the greatest length and width, while the smallest leaves
were recorded in M. kobus. M. liliiflora was found to show the
smallest annual shoot increments and the lowest number of le-
aves.
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leaf size, long shoots

INTRODUCTION

The genus Magnolia includes about 80 tree and
shrub species growing in the wild in the eastern part
of North America and in south-eastern Asia (Calla-
way,1994; Czekalski,2007). In this group, there
are both low trees and shrubs growing up to a height
of 60 m which produce impressive flowers from early
spring until mid-summer (Weaver, 1987; Maty -
siak, 2002). The great popularity of these plants in
park and garden plantings is attributable to their pre-
cious decorative values — the varied form and growth
habit of trees, characteristic different coloured flowers
as well as interesting foliage. The species flowering in
early spring before leaf development are exceptional-
ly attractive visually (Dirr, 1990; Tumitowicz,
2005). Many authors stress the important role that
magnolias play in the maintenance of the biodiversity
of ecosystems that they inhabit. Yasukawa et al.
(1992) draw attention to the importance of magnolia
flowers in the biology of pollinating insects, whereas
Callaway (1994) reports that magnolia fruits can be
food for numerous animal species. The latest research
shows new possibilities of using these valuable plants.
The reports of Liu (2008) and Zhenhong (2011)
confirm the usefulness of essential oils obtained from
various Magnolia species in pharmacology and aroma-
therapy.

The aim of the present study was to compare the
decorative values of six Magnolia species on the basis
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of their flowering phenology and leaf development un-
der the climatic and soil conditions of Lublin as well
as to evaluate some morphological characters of their
leaves and shoots.

MATERIALS AND METHODS

The study was conducted in 2006-2008 on six
Magnolia species growing in the Botanical Garden
of the Maria Curie-Sklodowska University in Lublin,
central-eastern Poland. This garden is located on the
north-western outskirts of the city of Lublin in the
Czechowka River valley, at an altitude of 200 m a.s.l.
The garden area includes a part of the river valley, a
slope cut by three loess gullies, and a part of a plateau.
The elevation difference is about 40 m. The study area
is clearly affected by the continental climate which is
characterized by large annual amplitude of tempera-
tures, long summers as well as long and cold winters.
The long-term average annual air temperature for this
region is 8.1°C, while the long-term average annual
rainfall reaches 541.6 mm. Grey-brown podzolic soils
derived from less are predominant in the garden area,
on the slopes there are eroded brown soils, whereas
alluvial soils are found in the depressions in the land
surface. Varied locations with the following characte-
ristics were selected for the investigations:

I — a semi-shaded location occupied by the
cucumber tree (Magnolia acuminata),
planted in 1989;

IT — a semi-shaded location occupied by the
Kobushi magnolia (Magnolia kobus DC),
planted in 1974;

IIT — a shaded location occupied by the purple
lily magnolia (Magnolia liliiflora Desr.),
planted in 1979;

IV — a sunny location occupied by the Japanese
willow-leaf magnolia (Magnolia salicifo-
lia Siebold et Zuch), planted in 1982;

V — a semi-shaded location occupied by the
saucer magnolia (Magnolia x soulangiana
Soul.-Bod.), planted in 1979;

VI- a semi-shaded location occupied by the
umbrella magnolia (Magnolia tripetala
L.), planted in 1968.

Observations and biometric measurements
of the selected Magnolia species were carried out in
2006-2008 from the beginning of April until the end of
September every 6-7 days and every 3-4 days during
the flowering period. The study included observations
of flower and leaf development with the determination
of flower bud stage, full flowering and end of flowe-
ring, leaf bud stage, beginning of leaf development and
full leaf stage. During the study, measurements of the

length of long shoots were also made and the number
of leaves on long shoots was determined.

The characteristics of meteorological condi-
tions prevailing during the present study were made
based on the data obtained from the Weather Station of
the Maria Curie-Sktodowska University located in the
Botanical Garden.

RESULTS AND DISCUSSION

Plan growth and development during the gro-
wing season is closely correlated with weather condi-
tions prevailing in a given area (Kluza and Zien-
tarska, 1999). According to the climatic regionali-
zation used for the selection of ornamental trees and
shrubs in Poland, the Lublin Upland is situated in the
eastern zone (III) that provides less favourable condi-
tions for growing magnolias (Czekalski, 2007).
The analysis of the meteorological data for the Bota-
nical Garden in Lublin showed that average monthly
temperatures for the study area were higher in all stu-
dy years compared to the long-term average (Table 1).
The highest average temperature throughout the entire
study period was recorded in 2006 (17.2°C) and the
lowest one in 2008 (16.1°C). The average monthly di-
stribution of rainfall during the successive years of the
study much differed from the long-term average. The
highest rainfall total was recorded in 2006 (402.9 mm)
and the lowest one in 2008 (346.3 mm).

Observations of the development of flower
buds and of the flowering pattern in the selected Ma-
gnolia species carried out throughout the study years
showed that, under the climatic and soil conditions of
Lublin, M. salicifolia produced flower buds and blo-
omed earliest, whereas M. tripetala was the last to
flower (Fig. 1). These results are in agreement with
literature reports (Bugata, 2000; Hryniewicz-
-Sudnik etal.2001; Tumitowicz,2005; Guy,
2006). Czekalski (2007) reports that M. salicifo-
lia flowers in the second half of April and that it is the
earliest flowering magnolia among all Magnolia spe-
cies growing in the Kérnik Arboretum. In the present
study, this magnolia flowered on average between
14 April and 8 May. M. x soulangeana and M. kobus
bloomed several days later — on average on 21 April.
M. liliiflora (on average on 9 May) and M. acuminata
(on average on 16 May) were the next to burst into
flower. The latest-flowering species was M. tripeta-
la whose flowers blossomed on average on 20 May
and were in bloom until 3 July. These observations
showed that M. salicifolia, M. x soulangeana, and
M. kobus produced flowers before the development
of leaves, whereas the other species (M. liliiflora,
M. acuminata, and M. tripetala) bloomed after the le-
aves developed. Guy (2006) reports that M. tripetala
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blooms at the end of May under the climatic condi-
tions of Ohio (USA). The present study does not con-
firm this correlation, since the obtained results are
similar to the reports of Czekalski (2007) which
show that in Poland M. tripetala flowers at the turn of
June and July.

In the opinion of Barbour (2008), M. acumi-
nata is the only Magnolia species that flowers before
leaf buds develop. The present study does not confirm
this opinion, since during the study period the begin-
ning of flowering of this magnolia was recorded in the
middle of May, whereas the onset of leaf development
in the first decade of May. Czekalski (2007) pre-
sents a similar opinion; he thinks that M. acuminata
flowers at the turn of May and June after the appearan-
ce of leaves.

The results of the observations of the dynamics
of leaf development in the studied species of Magno-
lia showed that, under the soil and climatic conditions
of Lublin, leaves developed earliest in M. salicifolia
and M. liliiflora — on average around 28 April. Full
foliage development was also observed at a similar
time in both species (on average around 6 May). The
present study showed that, in the urban agglomeration
of Lublin, full foliage development occurred latest in
M. tripetala — on average around 1 June. The obtained
results are in agreement with the data cited in literature
sources (Tumitowicz, 2005; Guy, 2006; Cze-
kalski, 2007).

One of important characters that determine de-
corative values of plants are foliage size and colour
(Callaway, 1994). The analysis of the biometric

measurements made in the present study showed
that, among the magnolia species under evaluation,
M. tripetala produced the longest (33.5-38.2 cm) and
at the same time widest leaves (14.4-14.9 cm). The-
se results are consistent with the views of some other
authors who report that the length of leaves of this
magnolia can even reach 50-65 cm (Weeks, 2003;
Guy, 2006; Czekalski, 2007). In the opinion of
these authors, M. tripetala produces the largest le-
aves among all known Magnolia species. The shor-
test leaves (8.2-9.1 cm) were recorded in the case of
M. kobus. Czekalski (2007) reports that this spe-
cies produces leaves with a length of 5-15 cm. In this
study, the narrowest leaves were noted in M. salicifo-
lia (4.8-5.2 cm) and in M. kobus (4.7-5.3 cm.).

Magnolia liliiflora was characterized by the
smallest length of annual increments (long shoots).
At the same time, this species was found to have the
lowest number of leaves per long shoot (on average
6-7). The obtained results can be related to the nutri-
tional status of the studied plants. The leaves of the
purple lily magnolia (M. liliiflora) were shown to have
the significantly lowest amount of total nitrogen and
calcium (Michatoj¢ et al. in press). Significantly
worse nitrogen supply to the plants of M. liliiflora,
compared to the other species under evaluation, was
probably the reason for reduced elongation growth of
their long shoots. It is known that the nutritional sta-
tus largely determines vegetative plant development
(Nurzynski, 2003). The longest long shoots were
found in M. acuminata (on average 24.4 cm) and in
M. tripetala (on average 23.7 cm).

Table 1.
Meteorological data during the 2006-2008 study period and long-term averages

Monthly air temperature (°C)

Total rainfall (mm)

Honh 2006 2007 2008 Average 2006 2007 2008 Average
1960-2008 1960-2008
April 10.3 9.8 10.2 8.4 67.9 14.1 66.8 40.6
May 15.0 16.0 143 14.1 72.6 933 76.0 58.3
June 18.5 19.5 19.0 17.3 433 67.9 25.3 65.5
July 235 19.9 19.4 18.9 16.3 71.2 76.5 78.0
August 19.1 19.7 19.7 18.1 190.5 33.5 32.7 69.7
September 16.8 13.6 13.8 13.5 12.3 106.4 69.0 52.1
X 17.2 16.4 16.1 67.2 64.4 57.7




+a5ed 1xau oy) uo uondrosap 23y

Zenia Michalojé¢, Zbigniew Jarosz

juowdo[aAdp I} - Suruado - Suippnq jeoy - :(7) so3e)s oFerjo]

puo - B 1wy- ot - NN Surppnq [e1o[j - :(4) sogers SuLomorq
ues|y

800z | S

3

S3

3
£00¢
900¢
ues|y

<

>

800z | 8

S

9

S

Q

200z | §

3

)
900¢
ues|y

<

800¢ | »

S

=)

)

L00C | &
900¢

128

W6 L G € L 62 [C G € T 6L LL GL €L WL 6 L G € L 0¢ 8 92 ¥C ¢¢ 0C 8 9L ¥L 2L 0L 8 9 ¥ ¢ 0¢ 8 92 ¥C ¢¢ 0¢ 8 9L ¥L 2L 0L 8 9 ¥ C
Anp aunp Ken Judy




129

urqn Jo SUONIPUOd [I0S PUL JNBWID AY) UI SA10ads nyjousvpy x1s ur Juowdo[oAdp a3e1[o] pue JULIOMO[J JO SoTweuA( ‘| 31

juowdo[oAdp [y - Suruado - Surppnq Je9[ - :(7) so3eys a3er0
puw - B - [enmur - R\ Surppnq [eIo[f - :(1) soSeis SuroMOo[,]

ues
4 W
<
u 8007 | o
s
[}
g
[\

1 T o0z
EEEEEEE LTI TITTRS 4
.

EEEEEEEEEEH [T TN ﬂ 4| %

Decorative values and the nutritional status of some Magnolia L. ... Part. I. Decorative values of the plants

4
4 ues|y
1 <
? 800z | Q
SRR [T E m
1 T 0z 5
EEEEEEEEEE [ [[LLLLLCCCCCEEEEEEEEEEECCC R EEEEEEEEEEET R E! ®
1 1| 00z
iz LNNNNERRN A RN NN AR E|
/I T oy
FEEERRH LTI N E
1 <
] 800z | =
ez TN E! S
o
7] o

2002
EEEEER [T

4
AT — s

W6 L G € | 62 [c S € 6L L GEl L6 L G ¢ L 0¢ 8 9 ¥¢ 2 O0c 8L 9L ¥l ¢ 0L 8 9 ¥ ¢ 06 8 92 v¢ ¢z 0c 8 9L ¥ ¢ 0L 8 9 ¥ T
Anp aunp Rew Judy




130 Zenia Michatojé, Zbigniew Jarosz

Table 2.
Morphological characters of leaves of some Magnolia species in 2006-2008

Leaf length (cm) Leaf width (cm)
Species
2006 2007 2008 X 2006 2007 2008 X
Magnolia acuminata 23.9 23.5 24.4 23.9 12.3 14.0 13.6 13.3
Magnolia kobus 8.2 8.3 8.5 4.7 53 5.0 5.1
Magnolia liliiflora 11.6 14.5 16.4 14.2 6.5 8.1 8.3 7.6
Magnolia salicifolia 11.3 11.5 11.7 11.5 4.8 4.9 5.2 5.0
Magnolia x soulangeana 14.4 139 14.8 14.4 6.9 6.4 6.8 6.7
Magnolia tripetala 38.2 335 36.0 359 14.7 14.9 14.4 14.7
X 17.9 17.5 18.7 83 9.0 8.7
LSD, , species 1.8 1.2
year ns. ns.
location x year 2.7 2.4
ns. — not significant
Table 3.
Morphological characters of shoots of some Magnolia species in 2006-2008
Shoot length (cm) Number of leaves (pcs)
Species
2006 2007 2008 X 2006 2007 2008 X
Magnolia acuminata 18.4 26.6 28.2 244 7.8 8.0 7.6 7.8
Magnolia kobus 12.8 15.9 21.9 16.9 7.6 7.4 9.5 8.2
Magnolia liliiflora 11.9 14.2 17.0 14.4 6.7 5.8 5.7 6.1
Magnolia salicifolia 15.7 16.2 20.3 17.4 8.8 8.1 9.5 8.8
Magnolia x soulangeana 22.1 194 23.1 21.6 9.3 8.1 7.9 8.4
Magnolia tripetala 13.1 244 33.6 23.7 7.6 6.6 10.9 8.4
X 15.7 19.5 24.1 8.0 7.3 8.5
CONCLUSIONS tory activities of the Demartment of Cultivation and

1. Among the studied species of Magnolia, M. salici-
folia flowered earliest, while M. tripetala was the
last to bloom.

2. Full leaf development was observed earliest in M.
salicifolia and M. liliiflora, whereas it occurred la-
test in M. tripetala.

3. The leaves of M. tripetala were characterized by
the largest dimensions, while M. kobus had the
smallest leaves.

4. The study showed that M. liliiflora had the shortest
shoots with, at the same time, the lowest number of
leaves.

Acknowledgements

Research supported by the Ministry of Science
and Higher Education of Poland as part of the statu-

Fertilization of Horticultural Plants, University of Life
Sciences in Lublin.

REFERENCES

Barbour J.R.,2008. The woody plant seed manual. Magno-
lia. RNGR Publications: 700-706.

Bugata W., 2000. Drzewa i krzewy. Paristwowe Wydaw-
nictwa Rolnicze i Lesne, Warszawa: 360-368. (in Po-
lish)

Callaway D.J., 1994. The world of magnolias. Portland,
OR. Timber Press.

Czekalski M., 2007. Magnolie. Plantpress, Krakéw. (in
Polish)

Dirr M.A., 1990. Manual of woody landscape plants: their
identification, ornamental characteristic, culture, propa-
gation and uses. Champaign IL. Stipes Publishing.



Decorative values and the nutritional status of some Magnolia L. ... Part. I. Decorative values of the plants 131

Guy D., 2006. The magnolias of Ohio. The Native Plant So-
ciety of Northeastern Ohio, 24(1): 12-14.

Hryniewicz-Sudnik J., S¢kowski B., Wilcz-
kiewicz M., 2001. Rozmnazanie drzew i krzewow
lisciastych. Paiistwowe Wydawnictwo Naukowe, War-
szawa. (in Polish)

Kluza M., Zientarska A., 1999. Obserwacje fenolo-
giczne wybranych gatunkéw drzew I krzewéw z rodzi-
ny Celastraceae i Rosaceae introdukownaych w ogro-
dzie dendrologicznym Akademii Rolniczej w Poznaniu.
/ Phenological observations of some tree and shrub
species from the families of Celastraceae and Rosaceae
introduced into the dendrological garden of the Agri-
cultural University of Poznafi. Rocz. AR Pozn. CCCIX,
Bot. 1:31-54.

Liu Y., 2008. Analysis of the volatile oils from the flowers of
Magnolia liliiflora Desr. by GC-MS. Mat. Med. Res.,
4: 38-44.

Matysiak B.,2002. Use of growth regulators to control sho-
ot elongation and flower initiation of magnolia. Folia
Hort. 14(2): 223-233.

Michatoj¢ Z., Jarosz Z., Bartnik K.,
Konopifiska J., 2012. Walory dekoracyjne oraz
stan odzywiania wybranych gatunkéw magnolii (Ma-
gnolia L..) w warunkach klimatycznych Lublina. Cz. 2.
Ocena stanu odzywiania roslin. / Decorative values and
the nutritional status of some Magnolia L. species un-
der the climatic conditions of Lublin. Part 2. Evaluation
of the nutritional status of the plants. Acta Agrobot. (in
print)

Nurzynski J., 2003. Nawozenie roslin ogrodniczych. Wy-
dawnictwo AR Lublin.(in Polish)

Tumitowicz J., 2005. Kolekcje dendrologiczne Arbore-
tum SGGW w Rogowie — wyniki wieloletniej uprawy
wybranych gatunkéw. Czes¢ 111 — Lisciaste (Lardizaba-
laceae — Verbenaceae). Rocz. Dendrol. 53: 89-110. (in
Polish)

Waever P.L., 1987. Ecological Observation of Magnolia
splendens urban in the Luquillo Mountains of Puerto
Rico. Carib. J. Sci., 23(3-4): 340-351.

Weeks S.S.,2003. Indiana’s native magnolias. Forestry and
Natural Resources, Purdue University, 238: 1-8.
Yasukawa S., Kato H., Yamaoka R., Tanaka
H., Arai H, Kawano S., 1992. Reproductive
and pollination biology of Magnolia and its allied ge-
nera (Magnoliaceae). I. Floral volatiles of several Ma-
gnolia and Michelia species and their roles attracting

insects. Plant Spec. Biol. 7(2): 121-140.

Zhenhong L.,2011. Chemical analysis of Magnolia liliiflo-
ra essential oil and its pharmacological function in nur-
sing pregnant women suffering from decubitus ulcer. J.
Med. Plant. Res. 5(11): 2283-2288.

Walory dekoracyjne oraz stan odzywiania
wybranych gatunkéw Magnolii L.
w warunkach klimatycznych Lublina

Cz. I Wartos¢ dekoracyjna roslin

Streszczenie

W latach 2006-2008 badano szes¢ gatunkow
magnolii Magnolia L. rosnacych na terenie Ogro-
du Botanicznego UMCS, zlokalizowanego na pdt-
nocno-zachodnich obrzezach Lublina. Celem badan
byto okreslenie dynamiki rozwoju lisci i kwiatow
wybranych gatunkéw magnolii w warunkach klima-
tyczno-glebowych Lublina oraz ocena wielkosci lisci
i dlugopedéw. Badaniami objeto M. acuminata L.,
M. kobus DC, M. liliiflora Desr., M. salicifolia Sie-
bold et Zuch, M. x soulangiana Soul.-Bod. oraz
M. tripetala L. Drzewa posadzono w latach 1968-1989
na glebie ptowej pochodzenia lessowego. Na terenie
badari uwidacznia si¢ wpltyw klimatu kontynental-
nego, charakteryzujacego si¢ duzg roczng amplitudg
temperatur, dlugim latem oraz dlugg i chtodng zima.
Srednioroczna wieloletnia temperatura powietrza dla
tego regionu wynosi 8.1°C natomiast Srednioroczna
wieloletnia suma opadéw atmosferycznych osiaga
541.6 mm. Uzyskane wyniki wykazaty, iz sposréd ba-
danych gatunkéw magnolii w warunkach klimatycz-
no-glebowych Lublina najwczesniej kwitnie M. sali-
cifolia, a najpézniej M. tripetala. Pelne rozwinigcie
lisci, w ujgciu Srednim ze wszystkich lat badar, odno-
towano najwczesniej u M. salicifolia oraz M. liliiflo-
ra a najpézniej u M. tripetala. Najwigksza dlugoscia
i szerokoscig charakteryzowaty si¢ liscie M. tripetala
natomiast najmniejsze liscie odnotowano u M. kobus.
Najkrotsze przyrosty roczne pedow. oraz najmniejszg
liczbe lisci wykazano u M. liliiflora.
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