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Rapid Multiplication of Trachycarpus excelsa
and 7. fortunmei in Urban Forests

I Growth Analysis in Seedlings of Trachycarpus excelsa (Palmae)
under varying Levels of Light Intensity and Soil Moisture

Shinsuke Hagiwara
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Arrangement of Trachycarpus excelsa se-

edlings under the six different retative
light intensity (full daylight 100%, 50%,
10%, 1%, 0.1%, 0.01%) and three soil
moisture classes, a : pots are buried in the
ground. b : set the pots on the ground and
filled up the gaps with the soil. ¢ : set the
pots on the ground surface. Also pots with
nosymbols, filled circles and open circles
indicate Trachycarpus excelsa, T. fortunei
and Castanopsis cuspidata respectively.
In each porous pots five germinated seeds
were sown in early July 1975. A : ground-
plane, B : side view.
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Table 1 Soil moisture contents (percentage of maximum water capacity)
of the pots in various combination with relative light intensity
(see Fig. 2) and soil moisture classes (see Fig. 1) in summer
(13 August 1975, upper figures) and winter (9 December 1979,

lower figures).

~__ Relative Right ]
- Intef{?lty 100% 509% 10% 1% 0.1% 0.01% |Average%
Soil Moisture Classes .
21.2 24.2 25.9 24.3 26.8 25.1 24.6
Dry Plots
38.0 53.2 55.6 56.8 55.2 59.2 53.0
39. 44.1 3. W3 o 3 50.2
Semi-Dry Plots ! 4%.2 59 ok £0:40
67.0 64.8 65.5 62.4 71.7 69.9 66.9
50. 2 i ! . 3. 2.5
Swndaed Plow 0.3 63.6 64.0 65.5 65.8 65.9 6
69.0 72.0 72.3 74.2 75.9 71.8 72.5
i : . 1 . 50.
Avemigen) 37.1 44.0 44. 4 48.7 50.2 0.3
58.0 63.3 64.5 64.5 67.6 67.0
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Fig. 2 Diurnal courses of light intensity (lux) under the artificially shaded flames. filled squares

= ... indicate control 100 %, filled circles 50 %, filled triangles 10 %, open squares 1 %,
= open circles 0.1 9%, open triangles 0.01 % respectively, and crosses are vertical light in-
tensity measured on 14 th December 1979. a : clearday with some cloud—drifts, 16 July 1978.
b : cloudy day, 15 July 1979. ¢ : clear day,14 December 1979.d : cloudy day,25 February 1976.
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Fig. 3 The survivorship percentage for the seedlings of Trachy-
carpus excelsa under the different light levels (see Fig.2)
and soil moisture classes.

Symbols are indicate the different relative light intensity,
filled squares 100 %, filled circles 50 %, filled triangles
10 %, open squares 1 %, open circles 0.1 %, open trian-
gles 0.01 % respectively. Solid line indicate pots of stan-
dard soil moisture, dotted line is semi-dried pots and thin
dotted line is dried pots.
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Table 2 The survivorship percentage for the one-year-old seedlings of

Trachycarpus excelsa on 10th November 1975,

~_relative light intensity
S 100% 50% 10% 1% 0.1% 0.01%

soil moisture class
Dry 0 32.5 25.0 32.5 40.0 57.5
Semi-Dry 37.5 87.5 57.5 % 85.0 90.0 97.5
Standard 57.5 85.0 85.0 85.0 95.0 92.5

* This plot represented so low value because of the accident of heavy rain.
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Fig. 4 The survivorship percentage for the seedlings of Trachycarpus excelsa after
the establishment at the end of the first year. Symbols as in figure 3.
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Fig. 5 The growth curves in mean herb height ot seedlings of
Trachycarpus excelsa at various light intensity and soil
moisture contents, symbols as in figure 3.
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Fig. 6 The increasing curves in mean leaf number of seedlings
of Trachycarpus excelsa at various light intensity and soil

moisture contents, symbols as in figure 3.
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Fig. 7 The increasing curves in maximum leaflets number of
seedlings of Trachycarpus excelsa at various light inten-
sity and soil moisture contents, symbols as in figure 3.

HIHOKBINIC 5 B & BiH L1380 § -~ T O MK TR SR % 49 1 /1N3E R B & 72> 720

/NG - B (1966) 13X, 1 mATEOMEAR TR CHEE, BB LURHITROT 5 2 L s LT
VBA, R ONERD B L TRAERNR I E 5 5FF 3R L 15720
FIXNTOEBREII50% % TH Y, e/ NEFEEIZF0%TFHEIX D16/ ETH - 770

E M R

HEMEOHEM TH 5 v 2 vid, MOMPLHEAT S L &, BROMBOMEEE L L bic, EROMEN
HELEHR LAY, £2bd T plasticity OBWBETHH D, B ORA TIZ—HEDHER F1360cm ~ 200



— 46 — HiibkicBs T 5 2 ml by Y o v REEH

cmE R ERENFET Bo

FEHIE & D BRI OA R 1 ecm/SELLTTH 5 R, KR 720, EROMEIC L 34E57T
DPEMEZEETEFRLEEL TL e TRTEHEIIRAEDIEN Y OERUE L L TIERREICIR > TER DY
LETRIRRMEE Fvrzo

Fig. 8 icm-d & oic, 14EBEREERICHL URREX CEMOERRRLRLR LN, 24H Tk
HIRL, 5FBICIIMEOMIcHMCKEBENRBEDOLND LIk 5.

1o}
100}

90 -

petiole length

4 (42
o o
T T

w
o

201

1975 1976 1977 1978 1979

Fig. 8 The growth curves in total petiole length ot seedlings of
Trachycarpus excelsa at various light intensity and soil
moisture contents, symbols as in figure 3.
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Iz 75 5 T % o LSRAFT TOYEN 5 IERULEHB Y ~D MR D3E5E (Kuroiwa et al 1964) <0 1 fHfk L
L TORAMERORIE (Blakman & Wilson 1951 a, b) #-+4EE L AT IEA S 50A, SOfEEHEE
BFAORE (Fig. 2 a, b, ¢, dBR) LHlET5 &, 1 %X TRED, &M & LRERENZIEL,000lux
LLEOfED 5 B L, —50.1%X T13100 lux BA_F- oo JREE 3 B3, IR 50 lux DL
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Summary

Recently rapid multiplication of Trachycarpus excelsa (PALMAE) has been observed as the
undergrowth of forest in urban area. In the previous papers (Hagiwara 1977, 1979), seed dispersal
by Hypsipetes amaurotis, germination period, germination rate, and distribution patterns were stu-
died by comparisons with other floristic composition in urban area. In the present paper the author
is dealing with the relation between the growth rate, drought resistance and shade tolerance which
are the most important factors in the competition with other coexsisting plant.

The previously germinated 720 seeds gathered from one tree were sown in each pot and pots
were set under the plots of varying light intensity (full daylight, 50, 10, 1, 0.1, and 0.01 % light)
and three soil moisture classes (see Fig. 1, Table 1) in the early summer 1975. The herb height,
leaf number, maximum leaflet number and total petiole length were measured for five growing
periods at every summer or autumn.

The results are as follows :

1. The survivorships in plots of dry treatment under each light intensity were under 50 % at

the end of the 1st year and only one individual in 50, 10 % light has survived untill the summer
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1979 (Fig. 3). In the semi-dry and standard plots under the full daylight, 50, 10, and 1 % light,
the some seedlings were died in the 1st year, but more than 80 % survivorships were kept after
that (Fig. 4). In 0.01 % light plot of each moisture class all seedlings were died in the 2nd year
and 0.1 % in the 4th year.

2. For the growth of height showed as in figure 5, except for dry plots, the vigorous one
was not 50 % light but 10 % light, and 1, 100 % light are more or less lower. In the differences
between the soil moisture classes, the standard plots were higher than semi-dry plots in every light
intensity. Generally the growth was slow, and even the highest individual in 10 % light-standard
soil moisture plot the increment was only 15 cm a year, and linear growth curves were obtained
in the all plots.

3. For the increasing of leaf number, it tended to arrange each plots in the same order of
height growth (Fig. 6). The growth curves were linear, and coeficient of variation within each
plots showed the lowest values comparing with other characters. Further more it was observed that
most leaves flushed in the first growing season have remained for five years.

4. For the maximum leaflet number, in cotrast with the herb height, semi-dry plots exceede
standard one in each different light intensity. The maximum value came up to 13 leaflets in the
some seedlings under the 50, 10 % light, but under the 1 % light there was no lobed leaf(Fig. 7).

5. The total petiole length represents sutably the biomass for the occupation of surrounding
space for the young aged seedlings. It increased exponentially and the coeficient of variation within
plots atained more than 50 %. The differences between 50, 10 % light and 100, 1% light was
found to be almost two times as long but the differences btween soil moisture classes was not
clear (Fig. 8).

6. Under the extreme water deficit conditions (24.6 % in summer, 53,0 % in winter, indicated
by maximum water capacity), the seedlings ware almost withered but under the fairly dried con-
ditions (50.2 % in summer, 66.9 % in winter) those were enough to grow. From above results,
we can get the estimation that the seedlings of Trachycarpus excelsa in younger stage would be
tolerable when those seedlings grow under the mild conditions of forest floor.

7. The seedlings under the 1 % light showed high survivorship but growth rate was extremely
low, and it is not conclude that seedlings supplying 1 % light under the forest floor can grow to
compete with another plants. While according to the results that the seedlings of 0.19% light shad-
ed artificialy all the year round survived for the four growing seasons, it would be safe to conclude
that the physiological compensation point per individual may exsist 0.1 %—1.0 % relative light in-
tensity. The conspicuous low growth rate under the full daylight as much as 1 % light suggest that
Trachycarpus excelsa has the quality of shade tolerant plant that grow sutficiently under the

lower light intensity than under full daylight.

For the more precise analysis it is dispensable to measure the dry matter productivity of each
part at the end of this experiment, also to compare with the results of Trachycarpus fortunei,
Castanopsis cuspidata which have grown under the same treatments, and the results of seedlings

of Trchycarpus excelsa sowed in the forest floor in summer 1975.



