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Abstract We investigated the variation of morphological features, density, biomass and character-
istics of reproductive shoot on Zostera marina. This species was monthly monitored and collected
during a year in Tongyeong (from January 2016 to December 2016). Morphological features,
biomass and density showed significantly seasonal variation (p<0.001). Dimensions of Z. marina
were highest in spring and early summer but lowest in winter. Biomass and leaf density of Z.
marina showed highest value in May (4,700.5 g w-wt m?) and June (858.0 leaves m™) respectively
and lowest value in November (515.9 g w-wt m? and 312.0 leaves m?). Reproductive shoot
was monitored from April (13°C) to June (21°C) and grew up to ca. 200 cm. Spathe length,
spadix weight, numbers and weight of fruit showed significantly different on monthly. None mature
flowers were monitored in April but matured flowers, fruits were founded in May and seed releas-
ing were occurred in June.
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Figure 1. A map showing collecting site at Tongyeong
coast in Korea.
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Table 1. Maturation stage of the flowers inside the spathes (adapted from Alexandre et al.,

2005).

Maturation stage

Main characteristics Maturation

Flowering 0 Undefined flowers inside the immature inflorescence
I Flowers aligned on a single stem; sheath closed
II Mature females erected outside sheath for fertilization
111 Mature males release filiform pollen (anther dehiscing)
v Fertilized females, thecae empty (if still present)
Fruiting v Presence of fruits
Va Small embryos inside the female flowers
Vb Fully developed fruit
Ve Creviced fruit skin (ready to seed release)
vd Seed release (fruit skin remained only, without seed)
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Figure 2. Monthly variation of water temperature and salinity

at Tongyeong coast in Korea during the study period from
January to December, 2016.
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Figure 3. Seasonal variation of the dimensions of Zostera marina at Tongyeong from January 2016 to December 2016:
(A) leaf length, (B) sheath length, (C) leaf width, (D) root length, (E) internode length, (F) internode diameter. Data
are means 95% confidence intervals. Different letters above bars indicate significant differences (p<0.05).
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Figure 5. Seasonal variation of the reproductive shoots of
Zostera marina at Tongyeong from April 2016 to June 2016:
(A) reproductive shoot height, (B) reproductive leaf length,
(C) reproductive leaf width. Other details like as in Fig. 3.
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Table 2. Variation of reproductive phase characteristics on Zostera marina (mean+SE).

Spathe  Spathe  Spadix  Spadi Fruit wet
pafie — Spatlie - Spadix - OPadIX g athe wet  NPS NAS WPS  WAS NFS e
length width length width cight (mg) (a) (ea) (mg) (mg) (ea) Weight
‘Wwel

(cm) (mm) (cm) (mm) (mg)
April
2(‘;:‘6’ 72414 59+08 52+13 42406 13524765 141+ 13 271 +47 436+243 767 +47 O o
M
zoa1y6, 67+ 05 47415 58407 43404 29714796 133405 234405 216+ 10 564+ 120 108 + LO° 135 + 4.8
June, b c
Jote 6L S1£06 58£07 44%01 STl - - ; - 82+ LI 186 + 25

Date were analyzed by one-way ANOVA and post-hoc analyzed with Duncan test. Data with different letters means significant
among different month (n=5-30, p<0.05). NPS, Number of pistils per spadix; NAS, Number of anthers per spadix; WPS, Wet
weight of pistils per spadix, WAS, Wet weight of anthers per spadix; NFS, Number of fruits per spadix; - no data.
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Figure 6. Variation of the maturation stage and spathe development of Zostera marina: (A) maturation stage I, (B) maturation

stage II, (C) side view of spathe in maturation stage II, (D) maturation stage III, (E) maturation stage Va, (F) maturation
stage Vb, (G) maturation stage Ve, (H) maturation stage Vd. All scale bars are 1 mm.
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