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Seasonal changes of the reproductive shoot of Zostera caulescens

(Zosteraceae) in Sagami Bay, central Japan

OMORI Y.*

Seasonal changes of the reproductive shoot of Zostera caulescens MIKI in Sagami Bay were
investigated by measuring the lengths of foliage and stem of the shoot, the position of inflorescence,
and water temperature from December, 1993 to September, 1994. Phenology of the reproductive
shoot is as follows: 1) The foliage of the reproductive shoot had already begun to elongate in the
middle of December, although the stem of the shoot had not yet appeared, 2) The foliage elongated
at 10-15°C in February, the flowers bloomed at 15-20°C in April to May and the fruits ripened from
May to June, 3) The infructescence began to fall from the erect stem when temperature topped 20°C
in June and July, 4) The reproductive shoot itself separated from the subterranean stem at
temperatures over 25°C from August to September. The length of the foliage was recorded at its
longest, 196 cm, in February before anthesis. On the other hand, the erect stem continuously
clongated, even after ripening, and the longest stem reached 286 cm in July. The fruits ripened from
bottom to top and then fell. Comparing the life history of the Z. marina var. latifolia off the coast of
the Pacific Ocean of North America, which shares some morphological characters with that of Z.
caulescens, the latter grows in considerably warmer conditions than the former. Therefore, there are
differences not only in the morphological characters such as the surface of seed coat, but in the

ecological ones as well between Z. marina var. latifolia and Z. caulescens.
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Fig. 2 Zostera caulescens MIKI in Sagami Bay, Feb.
26 1994. [Courtesy S. Hagiwara]
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Table 1 Phenology of reproductive shoot of Zostera caulescens.

Date Stem 1. Leaf L. Shoot 1. Spadix ht Leaf w. Sample no.
(depth) (cm) (cm) (cm) (cm) (mm)
Dec. 18, 1993 0 69 69 — 13.5 3
(9 m) (58-85) (58-85) (13-14)
Feb. 26, 1994 414 144.6 186.2 — 14.5 21
(4-6 m) (8-60) (94-196) (102-252) (10-16.5)
Apr. 9, 1994 110.1 130.6 242.9% B7:2% 16.0 11(*10)
(2.5-3 m) (50-167) (97-165) (169-299) (837-76) (14-17)
May 13, 1994 96.0 128.1 224.1 61.7% 14.4 20(*19)
(2.5-3 m) (56-143) (90-152) (172-274) (45-85) (13-15)
June 11, 1994 156.9 114.1 269.9 71.8% 14.2 18(*14)
(3.7-5 m) (44-256) (64-157) (118-362) (43-115) (12.5-17)
July 16, 1994 140.3 97.3 263.5 — 14.1 4
(46 m) (86.5-286) (74-115) (201.5-360) (13-15.2)
Table 2 Mean water temperature in Odawa Bay (Sagami Bay) from 1989 to 1993.
Month Jan.  Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
Temp. (°C) 125 11.8 126 164 190 21.7 236 26.1 245 207 170 14.0
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Fig. 3 Seasonal changes of the reproductive shoot
length of Zostera caulescens MIKI (pictorial
bar chart) from Dec. 1993 to Sep. 1994 and
mean water temperature (line graph) of
Odawa Bay in Sagami Bay from 1989 to
1993. Oblong, foliage; solid line, stem; short
oblique line, inflorescens. Closed : average,

open: maximum, dashed: minimum.
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Fig. 4 Correlation between phenology of Zostera
marina (1) and Z. marina var. latifolia (2) and
water temperature. (Redrawn from SETCH-
ELL, 1929).

V, vegetation; R, reproduction; H.R., heat
rigor; R.R., recrudescent rigor; C.R., cold

rigor.
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Fig. 5 Correlation between phenology of Zostera
caulescens MIKI and water temperature of
Odawa Bay. Alphabets outside of polygon
show months. V, R, H.R., and R.R. are the
same as in Fig. 4.
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