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Total amount of carbon and nitrogen in Zostera marina in
Hiroshima Bay, western Seto Inland Sea, Japan

Toshinobu TERAWAKI™, Hitoshi TAMAKI®, Masaki NISHIMURA™,
Koji YOSHIKAWA®, and Goro YOSHIDA™

Abstract The total amount of carbon and nitrogen in Zostera marina was surveyed in
Hiroshima Bay, Western Seto Inland Sea. Three study stations were selected in Zostera
beds on sandy coasts of islands from the northern area to the mouth of the bay. Quanti-
tative sampling using 100cm? (25cm by 40cm) quadrate in triplicate were conducted by
SCUBA divers at D.L.(based on Datum Level) 0~1m as the central depth of the vertical
distribution of the Zostera beds at each study station. The standing crop of Z. marina
during the spring luxuriant season were 0.20kg.d.w./m? (aboveground: 0.16kg.d.w./m?
belowground: 0.04kg.d.w./m?). The average carbon content in the total plant body of
Z. marina was estimated at 32.3% for the aboveground and belowground parts, through
the year. The average nitrogen content in the total plant body of Z. marina was estimated
at 1.9% for the aboveground and belowground parts. The total amount of carbon and ni-
trogen in Z. marina at Hiroshima Bay was calculated as 164 tons and 10 tons based on the
total area of Zostera beds of 254 ha and total plants biomass of 508 tons (dry weight).

Keywords: carbon, nitrogen, Zostera marina, Seto Inland Sea, Hiroshima Bay
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Fig. 2. Seasonal changes in shoot length of Z. marina at three stations in
Hiroshima Bay. Bars indicate S.D.
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Fig. 3. Seasonal changes in shoot density of Z. marina at three stations in
Hiroshima Bay. Bars indicate S.D.
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Fig. 4. Seasonal changes in standing crop of aboveground part in Z. marina in
Hiroshima Bay. Bars indicate S.D.
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Fig. 5. Seasonal changes in standing crop of belowground part in Z. marina in

Hiroshima Bay. Bars indicate S.D.

Table 1.

Ratio of dry weight to wet weight(%) with S.D. of above-

ground and belowground parts of Z. marina from different sampling

sites and periods.

Part of

plant June,1999 December,1999
Ajina Ajina Hotaka Yashiro
(St.1) (St.1) (St.2) (St.3)
Aboveground — 14.1£1.7 13.1x1.1 9.0£2.7 11.6+0.2
Belowground 15.5+4.1 21.8+7.5 12.5+5.9 12.4+1.5

Table 2. Carbon and nitrogen contents (% dry weight) with S.D. and C:N ratio (by
weight) of aboveground and belowground parts of Z. marina from different sites and

sampling periods.

Eiiiin?f June, 1999 December, 1999

Ajina Ajina Hotaka Yashiro

(St. 1) (St. 1) (St. 2) (St. 3)

Aboveground  C content 32.3+5.1 33.5+1.1 31.3£1.7 32.9+2.4

N content 1.6+0.4 3.0+0.7 3.0+0.7 2.6+0.6

C:N 20.8+4.4 11.7£2.5 11.0£2.8 12.9+2.4

Belowground  C content 34.9+1.8 32.1£2.9 30.8+1.9 30.3+1.5

N content 0.6+0.7 3.3+0.6 2.5+1.9 1.8+1.1
C:N 101.4+47.7 9.9+1.3 21.2+16.9 28.3+25.0

B ORI T0.6% TH Y, HRMORHIAL b 7 7 Ei5mEE

AL, poBdtifiz & m<, 1.8~3.3 (F52.5%+0.8)
B TH -1,

i EEROCINELR, RFEB L UERSEOEHI -
TEALL foo BRI O S ©1320.8, RO
S TI311.0~12.9 CE¥11.9E1.0) TH -7, HIF
HTid, BRI oM SIS 51014, ZFEEICED .
LT T < 9.9~28.3 (F419.819.3) TH - 7o,

LB 7 < 2, 19914FERSICBWT, B
BT 6ha, AILE©34ha, ArhRiT44ha, BL O
B« ZEHTT170had, &51254haTdh - 7o (BiE
T HAARER), 1994), L7chi-> T, ILEBITBT ST
< EHE, 191FHSICB W T, RHRE254hadl, B
B 2 9%, BEILERIC13%, EihEBiclT%, B LU
B« LEHIBIT68% 230 LT Wiz,
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kg.d.w./m? (Umebayashi, 1989), K FrERILH O B4
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BRBICEY 57 < SHEDORES & CRFHR

QNI S 7o BfFERE I, MAPHOESEET
BB ENPLDITI 5 1,
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o, i EEoREE NI D RESENS2.5%, B
KU NI O IREE N 2 0 IRBRE=N32.0%TH D,
H EAS & MR DR R G mA332.3% L1 o fo, —
H, M B OEREFIF2.6~3.0 CFE2910.2) % T
b ot MM OEREG R, BKIHoM WL Tl
0.6%CThb, TRIMICIHBAL, »oBltiREE<,
1.8~3.3 (F12.5+20.8) % Th-7co £ T, Mo
M BB KO MO AEIc K - T, PEEREGE
MWII% LM -7, TEERBIIBI 28U ER,
C, NE3, ENGOELTVWAICE L, HVIE
NEb LTI BICE-Th sy, £, HED
BALBKHICZ L, Toki)»d % (Harrison and
Mann, 1975), & BlO#ER I, FEL OFRE B LA
B DCE & NGOG 73537 2 85T L 72 Aloi and
Mukai (1980) # & *Umebayashi and Sasaki (1985)
Ik 3, M B TECERNI0%ATHR TNERD 2 ~ 3
%, HIFETRCEEMNI~40%TNEGEN 1 ~2% &
WO &, BIEREOEE S - 7,

AL TIHSMITE - 72, 7~ EEKOERM A
frig, ¥z« WEEL, KR - ERTEBLOCLEED
TEGNEAEREL, REELREBICBT 27 v £
WhoRFEL LUERREEZHET 5, CITE, W
B KRB FR0.2kg.d.w./m*, 7 < T HEE (EEH
6ha, Adb#34ha, AEHfi4dha, B LGB « L5
HEE170ha), HEEORZRERI2.3UBLUVEREGHLY
ERWI, ibho, LKEBCBWTE, 7TvEE
R A3254ha, B9SIIC, 7 = R EMS08 b v (8
BEE), 7Y EREAPORFRENL6L S v, BXUOT
< EERPOERBENL0 b v S S 7z (Table 3),

IREBICEBIT 27 < Eid, BXPBXOCERPOK
HorBFomE (&S, 20000 &—FH Lk, Ly
L, 70X FEBFEE, Bt o s
S THRAREL D, 20000:1219994E D 4 fEITHR L 7o,

Table 3. Total amount of carbon and nitrogen in Z. marina estimated for four areas in Hiroshima Bay. Numeri-
cal values of standing crop (0.2 kg.d.w./m?), C content (0.32) and N content (0.02) obtained through this study were

adopted in the calculation.

Divid areas in Area of Total amount of  Amount of Carbon Amount of Nitrogen
Hiroshima Bay Zostera bed(m®) plants (kg.d.w.) in plants (kg) in plants (kg)
Kure Bay area 60000 12000 3876 228
Nothern Area 340000 68000 21964 1292
Central Area 440000 88000 28424 1672
Mouth and Aki Sea Area 1700000 340000 109820 6460
Total 2540000 508000 164084 9652
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Kz &, 14 cl0haziliz 2 7 < 5 daET
HELIAMTE A Sy (BREET AR, 1994),
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