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Growth and photosynthetic characteristics of vulnerable species
Zannichellia palustris L.

Kazuhiro Tsuji' and Hidenobu Kunii’

Abstract . Phenology and growth characteristics of vulnerable species, Zannichellia palustris
L., growing at drainage water course in reclaimed land Iya in Lake Nakaumi were observed in
the field during 1997. Effect of water temperature, light intensity, salinity and leaf age on
the photosynthetic activity was also examined by the laboratory experiments. The seedling
showed an exponential growth and there observed ¢.600 shoots per plant after 40 days of the
initiation, and fruiting started only within 2 weeks after the initiation. The plant height was
25 cm and it accumulated its biomass within a top 5 cm layer and light intensity decreased
down to 0.46% through this dense canopy layer. Longevity of leaf was estimated to be 15.3
days on average by direct observation. Photosynthetic activity increased from the minimum
at 15 C to the maximum at 35 C but showed negative value at 40 ‘C. Effect of salinity
on photosynthesis was distinct and the plant showed maximum value at 0 %o and it de-
creased with the increase of salinity up to 30 %.. The relation between leaf age and photo-
synthetic activity was also distinct and net photosynthesis of newly borne leaf was 3 times

“higher than that of 14 day old leaf.
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Fig.l. Water temperature and the relative abundance
of Z. palustris observed from March to November
1997 at  Iya in Lake Nakaumi and Sada River,
Shimane Prefecture.
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Fig.2. The temporal changes of number, length and
dry weight of each part (leaf, shoot, rhizome, root and
fruit) of Z. palustris observed by field experiment at
Iya from 3 September to 1 October. Figures in paren-
theses shows the number of shoots sampled. Vertical
bars represent S.D. of the mean.
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Fig.3. The changes of shoot and leaf of Z. palustris
observed from the seedling at Iya in Lake Nakaumi
from 21 August to 28 September.
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Fig.5. Productive structure of Z. palustris measured
on 14 June 1997.
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Table 1. Comparison of Pmax and respiration rate
of several submerged plants. Ikusima (1970) was

referred but for Z. palustris which was done by the

present study.

Species

Water temperature
()

Pmax
(mgQ:g"h™)

Respiration
(mgO:g™"h™)

Zannichellia palustris
Elodea nuttallii
(apical portion)
(apical portion)
(basal portion)
(apical portion)
(apical portion)
(basal portion)
(apical portion)
Hydrilla verticillata
(apical portion)
(apical portion)
Vallisneria asiatica var.biwaensis
(leaf)
(upper part of leaf)
(middle part of leaf)
(basal part of leaf)
(leaf)
Potamogeton malaianus
(leaf)

25

10+1
27+2
27+2
7+1
24+0.5
24+0.5
2542

27+2
27.8+0.6

2742
26
26
26
24.5+1.5

25%2

31.2

7.4
9.1
17
74
13.3
5.6
26.3

9.1
16

9.1
13.2
10.6

3.8

16

18.1

4.7

0.8
14
0.8
0.5
1.8
1.5
0.86

1.9
14

1.3
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Fig.6. Net photosynthesis of Z. palustris in relation
to light intensity.See text for further explanation.
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water temperature. Vertical bars represent S.D. of the
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See text for further explanation.
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