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Growth traits and tolerance to complete submergence of Phragmites japonica, Miscanthus

sacchariflorus and Miscanthus sinensis. Shingo Ishikawa and Kazuki Ichikawa (Faculty of

Science, Kochi University, Kochi 780-8520, Japan). Papers in Commemoration of Prof. Dr.
Shigetoshi Okuda's Retirement @ Studies on the Vegetation of Alluvial Plains, 85-92, 2001.
The growth (raits and tolerance to complete submergence of three gramineous
perennials growing in riparian zones, Phragmites japonica, Miscanthus sacchariflorus and
Miscanthus sinensis, were studied in the following two outdoor experiments; 1) the seedling
growth experiment under different conditions of soil and water level and 2) the experiment
to clarify the tolerance of seedlings to complete submergence for varying periods of time. As
the results of these experiments, the seedlings and the dry matter allocation to roots of P.
Japonica were remarkably smaller in fine sand than in coarse sand. Some seedlings of P.
Japonica and M. sacchariflorus survived 8 weeks of complete submergence, however, all
ones of M. sinensis subjected to 8 weeks complete submergence have been dead. Two
Miscanthus species grew better in the soil of low water lever than of high water level. The
seedlings of two Miscanthus species in fine sand can survive much more than that of P.
Japonica after the submergence experiment, though they grew better in coarse sand than in

fine sand. The differences among these species in growth traits and submergence tolerance
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are related to the differences of their habitats in riparian zones.
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Fig. 1. Dry weight and its percentage of each organ of seedlings growing under different conditions of soil and
water level. Vertical lines indicate standard error of total weight.
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Table 1. Survival (% ; n=20) of seedlings of
each species after 1, 2, 4 and 8 weeks
of complete submergence

Length of complete
submergence (weeks)

Species Soil Control 1 2 4 8
P. japonica coase sand 95 100 100 90 40
S fine sand 9 95 75 70 15
M. sacchariflorus coarse sand 100 100 100 95 35
’ fine sand 100 95 100 100 10
M. sinensis coarse sand 100 100 100 100 0
B fine sand 100 100 100 100 0
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Fig. 2. Elongation of shoots of each species during the course of submergence experiment.

Vertical lines

indicate standard error. C=control; 1~8 = complete submergence periods of time (weeks).
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Table 2. Number of leaves of seedlings of each species after 1, 2, 4 and 8 weeks of complete submergence

CS = coarse sand ; FS = fine sand

Species P. japonica M. sacchariflorus M. sinensis
Soil CS FS CS FS CS FS

Mean SE  Mean SE  Mean SE  Mean SE  Mean SE  Mean SE

o Control 8.83 +£042 944 =045 347 =021 300 +£019 390 +016 3.89 +0.11

23 1 953 £045 853 +£051 320 £019 253 £023 415 +011 360 +020

e 2 806 +022 769 +£058 283 £0.17 229 £019 379 +0.14 3.60 +0.20

_§ § 4 678 +031 660 +084 311 £029 232 019 400 +£0.15 370 +=018

3 8 538 +038 600 +058 288 +030 250 £050 00 =00 00 +0.0
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Table 3. Ratio of tiller weight to total weight of individual after I, 2, 4 and 8 weeks of complete submergence
CS, = coarse sand; FS = fine sand
Species P. japonica M. sacchariflorus M. sinensis
Soil CS FS CS FS CS FS

Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE

Control 62.4 + 1.1 653 = 3.1 6.8 24 6.1 £25 6.4 £ 1.1 89 +24

§ g 1 677 £3.5 662 + 2.8 100 +£3.1 29 £238 11.9 +22 59 £2.0

% z 2 677 £3.0 588 = 6.0 180 £62 22 =15 103 £25 70 =19

_G.é E 4 62.1 £3.1 559 £ 34 101 £36 02 £0.1 6.7 £24 55 +£1.6

© g 8 66.1 £49 398 £13.0 127 +£50 03 =03 0.0 £0.0 00 *£0.0




Coarse Sand

P. japonica M. sacchariflorus M. sinensis
800
=5
g 600 600 600
Nt
=
=
=
24 400 400 400
<
=
=
13) 200 . 200 200
5
0 0 0
100% 100% 100%
50% 50% 0%
0% 0% 0%
c 1 8 cC 1 2 4 8
Length of complete submergence in weeks
Fine Sand
P. japonica M. sacchariflorus M. sinensis
a0 600
=
St
B
=400 400
j=H
~
=
::)P 200 200 Heo
=
o
a o0 0
100% 100% 100%
30% 50% B 50%
0% 0% 0%
c 1 8 c 1 2 4 8

Length of complete submergence in weeks

Fig. 3. Dry weight and its percentage of each organ of the seedlings subjected to complete submergence.

Vertical lines indicate standard error of total weight. C = control.
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