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Tatsuo FUKUDA* : The Phenology and Growth Characteristics of
Erythronium japonicum DECNE, (Liliaceae)

RBEZEE* 45 27 ) OFEFHER LEFREICDOLT

Ervthvonium joponicum DECNE. (Liliaceae)isa
typical spring ephemeral, and its growing season
is temporarily limited to the period from late
February to early May before the closure of the
forest canopy (KAWANO et al,, 1978). Regarding
the life history of E. japonicum, YOKOI (1976)
estimated that this plant normally spends a nine
to ten-year period in the non-flowering stage
after germination. KAWANO et al. (1982) recently
reported in detail on various aspects of the life
history characteristics and survivorship of E.
Japonicum.

This paper is a report on the phenology and
growth characteristics of E. jagponicum based on
continuous field observations.

The Study Site
Detailed studies of E. japonicum were conduct-
ed at Ohizumi (35°45’'N, 139°36'E), Nerima-ku,
Tokyo, a north-facing foothill of approximately
4lm in elevation. The study site is called
Shimizuyama, This area is covered by secondary
broad-leaved deciduous forests, consisting of
Carpinus Ischonoskii MAXIM., Quercus serrata
THUNB., Q. acutissima CARRUTH., Styrax japonica
SIEB. et ZUCC. as the main associated species.
The herbaceous layer is almost all covered by
dwarf Pleioblastus chino MAKINO during the

growing season of E. japontcum,

Methods

Air and soil temperature were measured from
late February to early May in 1981, 1982, and
1983. Air temperature was measured at above
20cm from the ground with a recording thermo-
meter, Soil temperature was also measured at the
soil surface (just under the litter) and at the depth
of 15cm at a weekly interval. Readings were
taken at several sites (shaded and exposed)
between 11 and 12 A. M.

Two 1X1m plots were established in the study

site to observe the behavior of individuals in a
natural and wundisturbed population of E.
Japonicuwm.  The exact locations each plant
emerged were marked by white plates and the
data of emergence was recorded for each in-
dividual plant. Then the number of individuals
was counted by each of the following pheno-
logical categories at weekly intervals,

1) Emerging : tightly rolled leaves emerged

from the litter

2) Yellowing : vellowing of the leaves

3)Dying: from progressive dissolution of leaf

tissue to complete dying of all tissue
The study was carried out in spring {February to
May) from 1981 to 1983,

Furthermore, shoot emergence of seeding could
not be completely found in the plots at the
emerging period. Therefore, the number of
emerging plants was determined by subtracting
seedling plants from the number of individuals.

Results

The phenoclogy of E. japonicum observed during
the three years was very similar. The spring
growing season was very brief, extending only
two months from late February to early May.
Throughout the growing season, the mean air
temperature ranged from below 0°C to 20°C, the
maximum temperature rose to 25°C and the
minimum temperature decreased to —5°C. The
mean air temperature of the north-facing foothill
covered by secondary broad-leaved deciduous
forests was 1°C to 3°C lower than the mean
standard temperature {(the air temperature of
level ground, i. e, Nakaarai Meteorological
Station, Tovotama, Nerima-ku, Tokyo). How-
ever, there were a few days when the maximum
temperature rose to 20°C, in the middle of March.
When April came, the maximum temperature
exceeded 20°C frequently, Soil temperature at
15cm depth was 4.5°C when the shoots emerged

* Tokyo Metropolitan Medicinal Plants Garden, Nakajima-cho 72, Kodaira-shi, Tokyo 187
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Fig.1 Temperature changes at Shimizuyama. Soil surface and 15cm depth temperature measured between

1l and 12 A. M. Standard temperature illustrated from the data of Nakaarai Meterological Station. Mean

to five days. ‘

from the litter, and then continued to rise to 16°C
until the dying of aerial structures of E.
Japonicum. Soil surface temperature ranged from
4°C to 16°C. When the aerial structures complete-
ly died in early May, soil surface temperature was
higher than 15cm depth temperature.

The annual growth cycle of E. japonicum
begins in September, when the roots protrude
from the base of the primary bulb. In December,
the shoots elongate from the bulb apex, and
emerge from the litter in early spring the next
year. MULLER (1978) indicated that the extent of
shoot development of E. americanum at the
beginning of the spring period was considerably
influenced by the timing of snowmelt, and similar-
ly indicated that E. japosicumt was influenced by
the timing of snowmelt at the Japan Sea side of
Honshu. In the case of E. japonicum in Shimizu-
vama, it was influenced by the temperature.
When the shoots emerged from the litter in the
study site, soil surface and 15cm depth soil
temperature were 4°C to 6°C and 4.5°C to 7°C
between 11 and 12 A. M. each of the three years.

Tablel shows the number of emerged in-
dividuals and percentage of seedling, non- flower-
ing, and fiowering plants of E. japonicum in two
plots. The total number of individuals emerged in
the two plots, counted 237 individuals in 1981, 251
individuals in 1982, and 255 individuals in 1983.
However, when they grew to the flowering stage
each year (early April), the number of individuals
decreased to 200 individuals in 1981, 217 in-
dividuals in 1982, and 235 individuals in 1983. It

was the period of the processing stage to maturity
for E. japonicum. 1 could not observe the dying
plants caused by senescence. The cause of the
decrease is still unknown, The percentage of
seedling, non- flowering, and flowering plants
indicated the same tendency in the three years.
Figure 2. shows the transition of the emerging
and dying plants in the two plots in the three

Tablel Percentage of seedling, non-flowering,
and flowering plants of Erythronium
Japoniciom, investigated in early April 1981,
1982, and 1983. Data represent the percentage
of all individuals in two 1X1m plots,

Percentage of

Year No. of -
individuals seedlin non-flowering flowering
€ individuals individuals
1981 200(237) 4 64 29
1982 217(251) 13 62 25
1983 235(255) 19 59 22

() Total number of emerged individuals in the
growth period.

years. In 1981, the shoots emerged from February
20 to March 24, 31 days; emerged at the same
time as the preceding vear and lasted until late
March, 41 days, and emerged from March 4 to
April 5, 36 days in 1883, The population reached
50% emerging in two to three weeks from the first
emerging ; reached 1009 emerging in five to six
weeks., Immediately following emerging, shoot
elongation was accelerated and continued while
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the leaves rapidly unfurl. Anthesis was con-
centrated in early April of each year. The leaves
began to yellow in the middle of April, then
progressed to the dving of leaf tissue, and reached
80 to 90% dying two weeks after they first began
to die. By early May, all of the E. japonicum had
completely died in the study site.

The transition of emerging of E. japonicum
showed little difference each year. The period of
emerging was six to seven weeks, longer than the
period of dying, which was concentrated in two to
three weeks,

On the other hand, the comparison of emerging
and dying between the non-flowering and flower-
ing plant showed definite difference through three
years. The flowering plant began to emerge from
the litter one to two weeks later than the non-
flowering plant. In addition, I observed that some
flowering plants emerged at anthesis of E.
japonicum outside the plots (Fig.3). Thus the
flowering plant emerged later than the non-
flowering plant, which reached 1009 emerging in
a short period, and the leaves rapidly unfurled.
They were nearly all flowered in two to three

weeks from emerging.

Figure 4 shows the growth period per in-
dividual in a plot by recording the date of marked
individuals which were emerging and dying in
1981 and 1982, respectively. In 1981, 11 non-
flowering plants were first noted on March 5.
This group began to die in late April and
completely died by May. The growth period per
individual of this group was 45 to 58 days

+ (average 53.0 days). From the first recording, the

second week counted 31 individuals (1 flowering
plant), 45 to 53 days (47.4 days). The third week
counted 40 individuals (9 flowering plants), 3% to
46 days {43.7 days) and the last week of emerging
counted 41 individuals (19 flowering plants), 32 to
39 days (38.5 days). In 1982, the emerging period
was two weeks longer than in 1981, but the
growth period per individual in several groups
showed the same tendency as the preceding year.
Each decreased 67.0, 56.5, 44.6, 42.8, 35.6, and 31.8
average days from the first week to the sixth
week in a growth period.

Thus, there was a difference in growth period
per individual between the individuals which
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Fig.2 Transition of the emerging and dying of Expthronium japonicum in 1981, 1982, and 1983. Each symbol

is the mean of two lm® plots at the study site and represents the percentage of the total number of

individuals.
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Fig.3 Comparison of emerging and dying

between the flowering and non-flowering
plants in 1981, 1982, and 1983. Each symbol
represents the percentage of the total number
of flowering and non-flowering plants which
occurred in two 1X1m plots.

—&A——, ——&—; non-flowering plant,
—[——, —M— flowering plant.

emerged early and those which emerged late. The
individuals which emerged early show a tendency
for an increased growth period. The growth
period of individuals which emerged first was
about twice as long as those which emerged last.
The cause of this difference was that the dying
was concenirated in a short period, while the
emerging was long. YOXOI {1976) reported that
the normal growth period seems to require 45
days, but in unusual conditions the growth period
may be shortened to less than 30 days. My
observations generally agree with YOKOI's (1976).

Discussion

The species like Ervthronium which occurs on
the floor of a secondary deciduous forest in early
spring was influenced by the temperature and
solar radiation, and also closely correlated with
the forest canopy (VEGINU, 1965 ; CALDWELL, 1969 ;
MULLER, 1978 ; KAWANO et al., 1978). The general
phenological responses of E. japonicum were
found to he well correlated with temperature and
solar radiation, in accordance with VEGINU et al.
(1965). Especially in the three years, dying began
to accelerate in the middle of April, and reached
100% dying in two to three weeks. At that time
the canopy began to develop and maximum
temperature exceeded 20°C frequently.

The growth period of E. japonictm was known

GROWTH PERIOD

FEB. MAR.

No. of emerged individuvals
in a week
{flowering plants)

Growth period per

MAY individual ir each

20 28 57 101617 2 ila 2 ok oretheThine
1981 FaAr A ———— IA 1 (0) 45 - 88 ( 53.0 )
A —h - ——— A 31 (1) 45 - 53 { 47.4 )
A A--—4A 40 (9) 39 - 46 { 43.7 )
A A —A 41 { 19 ) 32 - 39 { 38.5)
1982 A 2(0) 67 ( 67.0)
Jat A A 9¢0) 80 - 58 { 56.5 )
FaY A-———-A 3% (2) 56 « 43 ( 4h.6 )
A A-———-A 12 (5) 49 - 36 ( 52.8)
I A- - ——- A 21 (13) 41 - 38 ( 35,6 )
PA" A----- A 12 (7 24 - 37 ( 31,8 )
EMERGING DYING
Fig.4 Growth period per individual of the population in 1981 and 1982. The growth period per individual

repersents the period from emergence to dying of emerged individuals in a 1m? plot at 2 weekly interval.
One-year seedling plants subtracted in the emerged individuals.

A : Investigated day of dying, & : Investigated day of emerging.
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to be very short (YOKOI, 1976). In this study, we
clarified the difference in the growth period
between individauls which emerged early and
those which emerged late. The growth period of
individuals which emerged first was about twice
as long as those which emerged last. Many
flowering plants were included among individuals
which emerged later (also indicates that the
flowering plants emerged later than the nen-
flowering plants in Fig, 4). However, KAWANO et
al. (1982) reported that flowering in this species
continues for at least several years after the
initial sexual maturity, From the marked in-
dividuals we observed that the flowering plants
are continuous the next year in spite of their
growth period being about 40 days. Assimilation
characteristic of E, japonicum indicated typical
“Sunleaf” plant and exhibited broad photo-
synthetic optimum over a wide thermal range
from 5°C to 20°C (KAWANO et al., 1978). In early
spring, adequate sunlight reached the floor of the
forest and air temperature rose to 15°C in daytime
(whereas decreased 0°C at night). It seems that
assimilation was achieved sufficiently in daytime.
In spite of such a short growth period, E
japonicum finished the assimilation to accumulate
energy for the next year,
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O ZFrRELTI A (FGEFE) CEEEHE) Nobumichi YONEZAWA : A New Form
of Campanula punctaia LAM.
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Campanula punctata LAM. form. impunctata
YONEZAWA, form. nov.
Corollae albae impunctatae.
Nom. Jap. Funashi-hotaru-bukuro (nov.)
Hab. Honshu. Pref. Fukui: Mikunikaigan,
Mikuni-machi, Sakai-gun, alt. ca. 3m (N.
YONEZAWA ; July 7, 1985; Holotype in KANA
no. 117390).
(T 606 HLARTH /£ S b BF RUENT 2-16, Kami-
takano-otsukamachi 2-16, Kyoto-shi, Kyoto
Prefecture 606) (Received Jun. 12, 1986)
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