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Burial limits to the emergence of aquatic plant propagules
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Abstract The sediment depth limits to germling
emergence were determined for five common New
Zealand submerged plants. A significant trend was
observed of declining emergence with increasing
burial depth. Emergence from small oospores (13—
16 ug) of Nitella pseudoflabellata A. Br. and Nitella
leptostachys A. Br, was limited to the surface sedi-
ment (<25 mm). Potamogeton ochreatus Raoul seed
(1460 ug) emerged from <50 mm depth. Chara
corallina Willd. oospores (148 pg) emerged from
burial depths of at least 50-75 mm, while Chara
globularis Thuill. oospores (50 ug) were able to
emerge from the maximum tested depth of 100 mm.
The observation that burial limits to emergence by
Chara species were at least twice that of the much
larger P. ochreatus seed is at odds with theory that
the size of propagule reserves act to determine emer-
gence ability. However, it is in keeping with sug-
gested energy efficiency of shoot extension in the
macroalgae versus vascular species. Results indicate
that assessment of submerged seed banks should
concentrate on the upper 50 mm of sediment which
contains most “ecologically active” propagules.
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INTRODUCTION

Seeds and their functional equivalents have a finite
limit to the substrate depth from which they can
successfully establish. Such limits play an important
part in distinguishing the “ecologically active” (Haag
1983) portion of seed banks, from “relict” reserves
of viable propagules that have a limited chance of
recruitment to the standing vegetation.

Seed banks within submerged lake sediments
contain both ecologically active and relict com-
ponents and are composed of a diverse range of
propagules, including seeds, oospores and asexual
tubers, bulbils, and turions. Viable propagules in
New Zealand lakes are distributed to sediment
depths of 400 mm and beyond, are long lived and
are dominated by small oospores of charophyte
(macroalgae) species (de Winton & Clayton 1996;
de Winton et al. 2000). To predict potential vege-
tation re-colonisation on the basis of seed bank
presence and distribution in lake sediment it is
necessary to understand how depth of burial may
influence propagule establishment.

Species of buried seed banks commonly possess
mechanisms to prevent the germination of propa-
gules that are not near the substrate surface, thus
maintaining seed bank reserves and preventing
losses to germination in situations where seedling
survival is unlikely. Propagule establishment
depends firstly on germination cues being received
by the propagule at its position within the substrate
(Parker et al. 1989). Second, the germinated
propagule must contain sufficient reserves to traverse
the physical obstacle posed by the overlying sub-
strate (Bonis & Lepart 1994). The outcome of both
processes is best described as “‘emergence”.

In general, the burial depth from which a seedling
can emerge is dependent upon propagule size and
varies between species (Parker et al. 1989). For
example, contrasting establishment success from
natural sediments between charophyte genera, Chara
and Nitella, has been attributed to differences in
propagule size and germination needs (de Winton et
al. 2000). Reduced survival and subsequent growth






