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Studies on reproductive shoots cultivated in vitro and
the early development of seeds of Zostera marina L.
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ABSTRACT The reproductive shoots of Zostera marina L. in different growth state was cultivat-
ed in vitro to study the feasibility of harvesting seeds by temporary cultivation of reproductive shoots.
The process of flowering, pollination, fruiting, seed germination, seedling development and the ana-
tomical structure of reproductive shoot, mature seed, seed embryo were observed and described. It
was found that the structure of reproductive shoots were highly adaptive to the water environment.
Their morphological changes were the outstanding feature during flowering. The seeds of Z. marina
has special embryo structure with the radicle, plumule and hypocotyl wrapped by the U-shaped cotyle-
don, which led to a characteristic germination process. These results indicated the feasibility of collec-
ting seeds by cultivating in vitro the reproductive shoots, where no data on phenological characteristics

of Z. marina are available.
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a. ;bR ZE; o AR d. AR a HERS; b MRS o AINE; A EFHN e KE
a. Leaf; b. Underground stem; c. Root; d. Spathe a. Stamen; b. Pistil; c. Coat of spathe; d. Spadix; e. Air chamber
A: Vegetative shoot; B:Reproductive shoot A:Spathe; B~C:Stamen and pistil; D:Cross section of spathe; E:Spadix
B R B A T RS IR A LA 2 REHEmMIE
Fig.1 Comparison of vegetative shoot and Fig. 2 Flower of Z. marina L.

reproductive shoot of Z. marina L.
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A: Erect styles break through the transparent coat of spathe; :

C D
B: Dehiscence of anthers; C: Spadix; A SRS LS. AT R
D: Stigma with two branches; E: Pistil with erect style; B: SIMAEIH T, IREE, RECEERK:
F: Abscission of stigmata after fertilization; G: Ovule; C: MFRBERA, 2HBE;

D: REFR, ik, REBEEET
A: Pistils mature from the bottom to top after fertilization;
B: Young seeds are pea green, the coats are translucent;

H: Floc of flower fans floating on water;
I: Deciduous and dehiscent anthers
N e ., C: Mature seeds are dark brown;D: Seeds scattering after
b A1 I AR >
Pl 3 R AR 0T IR) K 3546 3 A5 22 1 the dehiscence of coats, but the coats still stay on the spadix
Fig. 3 Morphologic changes of Z. marina L. =
B4 R AT 1Y o

Fig. 4 Fruiting of Z. marina L.

during flowering
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a. FE; bR o IR,
a. Testa; b. Embryo; ¢c. Endosperm
A T R SRS,
B: R TR RMER C: MR
A: The testa has ribbed marks; B: Seed without testa,
the embryo is surrounded by endosperm; C: Longitudinal section of seed

i a. FI; bR o IBEF; d AR o RH
B 5 R A7 0 25 44 a. Cotyledon; b. Vascular bundle; c. Germ; d. Radicle; e. Hypocotyl

Fig.5 Anatomical structures of the Z. marina L. seeds A~C: IR D: IR LD

A~C: Longitudinal section of embryo; D: Cross section of embryo

P 6 ORI T IR B 2 4

Fig. 6 Anatomical structure of the Z. marina L. embryo
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a. Testa; b. Cotyledon; c. Spire; d. Root; ¢. Underground stem; f. Basistipes; g. Endosperm

AFPFBOKIBAK, PR B FIHE; Co gt A FIHAEIR R g D K EAIEL B FIRA B RIUR;

F: ZURAEIS: G A RAMTEER, H—- oW H, 2WhERAUR, LR EILTARRE
A:Swelling of soaked seed, fracture of testa; B: Elongation of cotyledon; C: Young leaves stretching out from cotyledons’ gap:
D: Seedling; E: Acrospire; F: Rootkept growing; G: Creeping growth of the stem, the first basistipes with root appeared,
when the endosperm still attached
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Fig. 7 Seed germination and seeding development of Z. marina L.
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