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Relation Between Germination and Depth of Seeding Zostera marina Seed
Tomio Fuxrpa and Noriyuki Ueki
Abstract

Suitable depth of seeding was examined to construct a Zostera marina bed by a seed—
ing method, The mechanism by which seed penetrates into the sea bottom mud was
estimated in the experiment,

Just after germination, seeds which were buried more deeply than 20mm gave rise to
a coleoptyl (containing shoot origin) and a hypocotyl grew toward to the surface of
the bottom mud. Finally, the shoot grew at a specific depth with suitable surrounding
conditions, In Zostera, the root tip of the shoot moved to a suitable depth from the
various depth of being germinated. Almost all seeds which were exposed completely on
the bottom surface did not germinate, while those which were slightly buried in the
bottom mud germinated and grew. The root tip of the shoot gradually penetrated the

bottom mud accompanying the seed. Seed which is spread onto the sea bottom from

flowering turion or spadix will be buried gradually by some physical factors, Then, P
the results of this experiment will explain one part of the mechanism of seed penctr—

ation into the bottom mud.

However, the observation of natural seedling samples suggested that seeds might pen—
etrate into the bottom by themselves, Therefore, the mechanism of penetration of seeds

should be studied, with consideration of form of seed, current and tidal influence.
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Seeds were exposed completelty on the mud at block
A, and seeds were slightly buried being just same

Fig. 1 Sch tic di i i tal 1 t ; e
e caemanc diagram of experimenal ‘ayou level of minor axis diameter of seed at block B.

(Experiment-1) , using randomized block design.
Seeding layers varied over four depths (0, 10,
20, 30mm) from surface of mud.
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Fig. 3  Silhouettes of actual seedlings on February
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3rd, 1995 (50 Days After Seeding;DAS).

A:Seedings that germinated from seed buried at a
depth of 20mm. B:Same seedlings from 30mm depth.
Curved open arrow shows hypocotyl from seed to the
root tip of shoot. Curved solid arrow shows bud of
hypocotyl beside the root tip of shoot.
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Fig. 4 Silhouettes of actual seedlings on March
7th, 1995 (84DAS) .
A:Seedlings germinated from seed buried at a
depth 20mm. B:Same seedlings at 30mm depth.
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Fig.5 Schematic diagram of
seedling. a is the length of
stem which 1s white - colored.
B is the length of the hypocotyl
from seed to root tip of shoot.
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Table 1 Changes of FF—value among each treatment and block with the time (Days After

Seeding, DAS), showing significant differences,

DAS Date a+p a L W
(Days) (Y/M./D)  Treat. Block Treat. Block Treat. Block Treat. Block
50 '95,702,703 144, 63* 2.90 105, 80* 5. 14 57, 81*% 2. 60 40, 00* 1. 80
84 "95,703,709 53, 18* 0.09 16, 74* 0,02 7.70% 0,91 8. 31* 0,48
119 95,704,713 210, 57* 2,25 40, 68* 3.62 40, 18* 0.39 38. 00* 2.98
F (3, 650,05 =475 (Treatment) , F (2, 6 ;0 05 =5, 14 (Block)

{*) shows significant difference at 5 % level of significance,




Table 2 Comparison of each treatment mean at 5% level of significance by least significant
difference. [O O] shows significant difference, [(O (O] shows no difference.

DAS Date a+p a L W
(Days) (Y/M/D) Treat. 0 10 20 30mm 0 10 20 30 0 10 20 30 0 10 20 30
50 ’95,/02/03 O O 0O O @ @6 & @@ O @2 @ © O O O O
) O O O O oo & @ © ©. © © O O O O
84 95/03,/09 r
119 ’95,/04/13 O O O O © 6 & & O O O O O
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Fig.6 Gradual changes in the means of max
leaf length(A) and the mean of whole wet

weight(B). X-axis shows DAS, both figures.
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Fig.7 Gradual changes of the means of ¢ + f8

(A)and the mean of a (B)only. X-axis shows
DAS, both figures.
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Fig.8 Gradual changes of max leaf length(A)
and whole wet weight(B). X-axis shows
Days After Germination(DAG), both figures.
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Fig.9 Comparisons of the length of a + B(left
declined hatch)and a (right declined hatch)
only, between seedlings those germinated
almost same time. X-axis indicates DAG.
A shows comparison between DAG 15 and
73, B shows one of DAG 10 and 68.
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Fig. 10 Gradual changes of a + 8 and ¢ only(A)
and regression line of ¢ and its confidence
interval(B). Level of significance is § %.
X-axis shows DAG, both figures.
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