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Development of the Techniques for Marine Macrophyte (Zostera marina) Bed Creation— VI
Differences of Germination Rate among the Density of Seeding,
and Between the Seeds obtained from Different Places

Tomio Fukupa and Jiro SATO

WO RREIC X B T s R TR DT BT
FCkt T8 . FoRE, HEEEOHRAIET YA
CHIBL, EREREEINL THOREELMETSH D,
AR TR RS A B L, RFEOE,D
E R A B L. ¥, RAKKTAHT <%
Tostera maring OEFERAED 56, e b AEEEHC 35
W T ' DAERENRIE S EA 5. MILETT
LHUEM Ry, 7 E20EREN eV RED DL
HEZX B, + 2 CRTEE2 KKKk 57 < EDFE
HREIN, FOEXREN Ui ks, BTFOREIE
Ik BFRHERDES Hirg THE L1

HHEEPE

EREEEOREW AV 7 el FRIRK 1R L
LB B & B A 22T HESE O HEIEIE 35\ ~ T 19854F 6 H Tk
1Lt BTFORE, RFHBCOLTIERY 23R
TRFouo TR IST 85FEIIAS0 B TR L,
"864E 4 H24 A (145H#) ¥ TEARKOAABIIL
720 RBRXIT26%1 m?, 53%7, m®, 79k m?, 3955
m?, T90%7,/ m?, 394THL m*D 6 XK (F1), 6
X 6DI T v HKERBEESL L (M2), 1KOX
% X X(118.8x20.0cm (376 cm®) THFEAHE LM% M
Voo SEROITE TR DY Newman-keuls 1542
X % % ol h Feh Lico

ARG X ORAFER D B I PRl A BET
(LA T4 3 X OTILIBFISAR A AERT (WA TRZAED
MDY s\ T 859 6 HiTdiE Lic (M 1), &1

k1 Z OFSEOEPEIEELERE AAKEFSMEAL TRE LI,
*2 B (£ FFR)

Bl1 AEES

3L ONER TR EEREE AR LR TH D, AKX
AERERT (BERNRE), AR (FT R b
£5%2 pyRtr), AR CEEN), B4 (v7 v E
L MSH -1, BEM T vARy MR- 2), R84
w6 ARERT) 06K (2), 6X6D77T
VHBBERBREE L L. 1KDAE 21218.8%x20.0
em (376 cm?) T, HEFEFELIL1330%L'm* (=50%L %)
LU, EEEECIIE AV . RIS BT
et i tco Tods, BT OIRESE & X OHOFRFBIN
DZET D\ TIIATR TR Lish > T




28

BREER

BEGERR BEEE SR E, BEAIS
<, FBEH2THE (854FE12A27H) 1 HRBREEE D4y
RO FE21.9& 7 D AE D% (P <0.01) 735
bt (£33, K3)e ZD%G8HAF TFEII LA
THENLTOKI4SAE ¥ TTFRET %5, Newman - keuls
B L HLEWEOER, 8AEMS115HE * T26~

w1 ABRSE EEEEAR

ABRX g K> & o
A 150 3947, 4
B 30 789. 5
C 15 394. 7
D 3 78. 9
E 2 52. 6
F 1 26. 3
¥ 376 cm?

®2 HBRETE OKEK, REENAR)

HEX kit RIFHHE
A HE £ % W (ELopEL*!
B 4% H 7 vy MR (BEERE L)
cC HE £ M QgL *2
D A4 HI iy SR GhE—EeL)
E AL HF v F oy MR haouha)*?
F AR BUEEE 55, SN (BELBEL

*1 B PAREAEA CHETERE L LKA SN CRE
k2 g AR CRETERE LM B P R A
%3 fE B A RN TETEE LIS A BN R

79k, m?, 395K, m?, 7T90KL m?, 394THI m? DIET
FEOZE (P<0.05) FR»LRT(EL). LirL,
BREICH T D P HRFR (F5) oL FENVE
<, W% LI’ 865 1 A1THTH FHiLl. 14 TH b,
SHBIAEAY R U, ABRRECEEDEITD LN
St (K 4)o FHEDI45H B OFEE TIE26%, m? 5366, 7
%, #T\~T395%KL, m® (64.5%), 7908, m? (59.5%),
394THRL ‘m® (59.1%), 79%IKIm® (55.6%), 53k
m? (50.0%) CTHh otce LIchioT, EEFEEL ST
D, BEOKRIEL b h, REECHETS LR
BoENRDLIT, BTAADCHAL, BREEy
TS % 70D 265 'm? DIFEHEE 2 & Bbh i,
i, BRULICGHEGLEETH LEERIT, AT OHEL

18.8cm

200cm| A | B C|D|E|F

B2 77 vhktREER

£3 FHRFANOBNEL BEREERR ox K)

F F{#

BEFEAA EEK* A B C D E
1985—12—27 27 1.2 1.7 0.7 0.3 0
‘86— 1—6 37 41.7 9.5 55 0.8 0
1-17 48 62.8 13.7 1.3 1.0 0.
1-27 58 79.0 16.8 8.2 1.0 1.
2-7 69 86.2 18.5 10.2 1.5 1.
2-18 80 88.7 19.3 10.7 1.5 1.
3—-5 9 93.8 19.5 10.7 L5 1.
3-25 115 91.8 19.0 10.5 1.7 1.
4-24 145 88.7 17.8 9.7 1.7 1.

S WN WNDN K10

21. 9**
176. 6**
668. 5**

1914, 7**
1526, 7**
876, 1**
829. 9**
593, 3**
291. 0**

coeooooooo
-3 -3 =300 =3 ~3 =3 DN

F (520;.05 =2.71, F (5,20;.01) =4.10
* 1985411730 HiERE
*k P <0.01F%




2000+
15004
F
il 1000
500+

0- + + — —t +—
N'DJ J JF FMMAR
30 27 6 17 27 7 18 5 25 24H

"85 86 e

M3 wEEERBRo
F R (EF AR X)

F4 AW HEE, Newman keuls i
19864 3}12 FI (115H#)*

29
L2
I...
0.8+
F et
il
0.44
0.24
0 R S e e e e S
NDJ J J F FMMAH
30 27 6 17 21 18 5 25 24 A
"85 86 £

=4 ?ﬁggf }Hwt ﬁE %f%ﬂ

&5 THRFROEMEN HEEEERAR) o

°

BiZEAR A B C D E F Ffa

A B C D E F

BEEE B/X) 150 30 15 3 2 1
EREHEE b/ /m) 3947 790 395 79 53 2
BT ORK) 918 19.0 10.5 1.66 1.33 0.67
BEEOHR? _— —

1985—12—27 7.5 5.5 45 11.1 0.0 16.7 0.55
‘86—1-6 27.8 31.7 36.7 27.8 33.3 50.0 0.41
1-17  41.9 45.6 48.9 33.3 41.7 66.7 1.14

1-27 52.7 56.1 54.4 33.3 58.3 66.7 0.80

2—-1 57.4 61.7 67.8 50.0 58.3 66.7 0.25

2-18 59.1 64.4 71.1 50.0 66.7 83.3 0.97

3—5 62.6 65.0 71.1 50.0 58.3 66.7 0,31

3-26 6.2 63.3 70.0 55.6 66.7 66.7 0.20

4 —24 59.1 59.5 64.5 55.6 50.0 66.7 0.29

k1 FfE 593.33%% k2 [A—f lixAEEn L (P <0.05)

ThLT, FEEETLHR DL D EELNE,

K, BREERRE oMo Wo FERSTAA (864
1A6H) "bHEEDE (P<0.01) 2RL, F0#Hb
80HH (2H18H) ¥ TF{EIXMINT 55, Thllé
HERRRE OB LA RT (R6). HEANEH
FENIER, BAFERTHROAENGE, £~1F
WHRFETRIC OV TEM L.

478, HARERE TR CIMBEEITHA L EEDX
(P<0.01) #3RDdBN, FRIERBT 0N AREFRMN
E@hote (R5). ¥12, 1158 (3 H25RH) AR
BEx R L, FREERDOREFRITS. 7%, AEFEX
DIEFRIT29.0% TH oTce ZHOZEIZLD, BRI

F (5,20;.05) =2.71, F (520;.01) =4.10

W20 kmBEEEN oK Th 7~ e BT ORFR I £
BB LD, ot ERBIT R D Ah e

WBDOTIRI - EELBND, T, SHITKE
IS CCEBERD HEYERT HLENH D EBhbh
BHo LML, MKIEKE b1k kA ERRICIER 2 ERE L
T, BEREE L, HIC X - TN R - Ty
Tt EbELBN, RFERCHELRE L, dHhie
Vo ZODMIZOWTIESHBIRES Ly,

RIFEDEIZ ST, EEH%ISER (3H5H) ¥ T
EEN, <X FRHRGERKBCERDAIFZAD LRI
Motedl, 115 F (3 A25H) LIEAEE 2% (P <0.05)
PEHHN(N6), 145HE (4 A248) THEBEAREX




30

%6 THRFAHORBEL (K, RITEIRBREM
(R#X)

BEEAH A B C D E F Ff&

1985—-12—-27 1.8 1.7 0.0 0.3 0.2 0.0 25
‘6—1-6 63 7.3 22 1.8 1.2 0.0 6.3%*
1-17 12.8 13.8 57 3.8 57 0.0 12.9%*
1-27 167 19.0 83 6.0 10.2 0.0 16.6%*
2-7 20.8 23.3 12.0 8.7 13.5 0.2 30 1%*
29—18 247 21.8 147 8.7 157 0.2 62.1%*
3—5 28,0 3.8 153 9.3 16.7 0.0 48.1%*
3-25 28.7 31.0 16.3 9.7 17.5 0.2 66.3%*
4-24 929.3 31.0 17.3 9.5 16.7 0.2 45.5%*

F (5,20;.05 =2.71, F (5,20;.01) =4.10
BRI =508 K

140
1204
1004

80+

F

fil

B5 4%, AZHEoABCRT S
FERER L (RFARX)
F (1,20 ;.05) =4.351
F (1,20;.01) =8.096

DFEIITA6. 6%, & v F FHERFHFEROHEHRI238. 1
WITHE Lo B~ T, FFLOMD LRETTHXAEN
BHEOHNRRIFET 250, KENRDS LA &b
b, FHRCETLHEN, BREOW TILF <X FEAR
FLEHEEbN S,

ABREED FEOE L ER Y HE LIHEOF ED

oty F F MM A
30 27 6 17 27 7 18 5 25 24
‘85 '86
B6 ‘ERHE, 7 x ., P EREMD
HEC KT 5 FEERE(RFAR L)
F (1,20;.05) =4.351
F (1,20 .01) =8.096
A T 5 &, 48, AASRERTROE £E&D
I K ESEEB LWL LAY (FEe, ®5), &
BeEAFOFEEATLOMKRIZ LS b0 EEbh .

= 3|

1. 7= = BEacEE LRI & s ST F 03
BEEYRE Lice ¥ho, BTHEI2 KB TRELICT
< =BT ORFRDE, BT ORFEC L ERFRDE
3 B THE Lice

2. BREFEEIARCIIFEE THRE LIET, BF
AT AR E BAETHRE LB VI e
FEEORE T % AV EER, <2 FRAREORTELY
BEt Ui,

3. RBT6 X 60T T v HKIERE, EROMTIL
SESHT & Newman - keuls B0 X 5 S E LKA E
L7

4. BEFEE S LOOR, RFEAKIIEL, 26~T9
B m?, 395K,/ m?®, T90%I m?, 3947%i/ m®D[E]T
HEOZE (P<0.05) 2@EDLRI,

5. —7, BEEERBC T, BENuCTTS
RUYRTIILPEL A L CEEERRDS LT, 2K L
& 50~65% DRFRTH »1z0 T, EFEEIH
HL, BRI 5 fedicit, 266/ m*H b\ k%
RO TFoBEEE ) HY EEL 1o

6. RTHET20 kmBRERN/OKEIZRS VT, RF

-HTIU“-—*"




31
BOECEELENDRDOLR (FE59.7%, HA29.0%), BoEEEE, 132, 7782
AN Ut BBl o ke E 2 D ENH Do 3) CBEERS - e kb, 1984 : 7= = BERICH

7. EENREET, &< 5 PENREETORFER THHE -1 LBRDOBRICOVT, BILKAHEH,
CHEDEP <0.00 DL H, HoRERe s e o5

o = o 4) < FlE AN, 1987 7 < = iBERUC BT B BEZE -
%, BEORFFIL 1X TH -1 LiL, HFRIC I 7~ enERERUEBOEICoLT, HEHDE 150),
KEMNRDONIENT LD LIRFICEST BB, RS 101—114
DOE T E « F FENRES FH EE LT 5) T.Fukupa and Y. Tuckiva , 1987 : Development of
the techniques for marine macrophyte (Zostera marina)
3 [ bed creation - ¥ Relation between shoot and seed dis-
B tributions of eelgrass bed, Nippon Suisan Gakkaishi,
1) BHESR « ZFEHM, 1980 RAEFBBIT L7 v Dh 53, 1755—1758
i £if, RILOKASH, BRI, 141-146 6) TRHES, 1987: 7~ eBERCHFHPE -V KR
2) ckE B-SFR AN 1984 T v B3 57 < =B RR L RESRMA, MULKEH, 2, 21—
BT A - 1 BToRERVCEFEREL2WT, 2
Summary

1. For the artificial eelgrass (Zostera marina)bed creation by sowing method, fundamental factor was
discussed, 7. e. suitable density of the seed, the differences of germination rate between the seeds obtained
from different places, and those among storing methods.

2. Many seedlings were observed in the test pot having denser seed. Significant differences (p <0.05)
were shown among the relation of 26 ~79 seeds/m?®, 395/m?, 790/m’, and 3947/ m?. On the other hand,
germination rates per seed numbers showed no significant differences in each relation. Germination rates
were 50 —65%. Therefore, we concluded that 26 seeds/ m’® or lower density is suitable for sowing because
of effective using of seeds.

3. As the significant difference (P < 0.05) was shown between Ushimado (germination rate =59.7%) and
Hinase (=46.6%), we should consider the regional feature in the case of eelgrass bed creation.

4. The seeds which were stored in the fish preserve showed higher germination rate (=46.6%) than that
of the seeds which were stored in the pouch net (=38.1%). As the difference of germination rate between
the storing methods was little, pouch net will be available for storing because labor and cost will be

much less than those required by fish preserve.




