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Nutrient Supply from Rivers to the Coastal Sea and Uptake of Nutrients by NorilJ Porphyral]
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SUMMARY

O Culture production of norild PorphyralJin coastal seas of Japan has been decreasing recently. The decrease is
mainly due to the discoloration of nori caused by deficiency of nutrient, especially dissolved inorganic nitrogen DINC
in the Seto Inland Sea. As a countermeasure against the deficiency, the amount of water-discharge from dam was
increased in Okayama Prefecture. To elucidate the nutrient transport system from up-stream to the down-stream of
the river and nutrient uptake by nori, we conducted five researches. We researchedd 100 the elimination edciency of
nitrogen, phosphorus, and silicate in a dam located in the upper-stream of the riverd 200 the total nitrogen transport
from up-stream to the coastal sea area through the estuary, and transformation of DIN in the estuary zone[] 30 the
DIN transport from the estuary to the coastal sea area where nori is aqua-cultured. We revealed that DIN from
rivers was supplied intermittently to the nori farms in Bisan strait. From the above, we found that0 40 nori could
uptake the DIN supplied intermittently from river water and obtained threshold value of DIN for keeping the nori
color, anddJ 500 we evaluated the riverine DIN in the nori cultivated in the coastal sea area using the nitrogen stable

isotopes.
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Fig. 1-10 Study area and sampling stations.
e , Nutrient concentration and CTD observation stations; o , CTD observation stations.

0000oo0o0o0000o0oooooooooon
000000 Fig. 1-10

0000000000000 00Compact-CTDO JFE
0000o0ooO0o0oooO0o0ooooOooooooon
OlocmUiODOOdmooooooddooooooogg
godddoooooooooobobooboboooboo
0oo0ooooooboooooooost 103070120
oo ooboobooooooboooooooo
20080 20200 0000000000000 0OOO0O0O
000000000 00Whatman GF/COOO0O0OO
ooooooooooooewolooooooooon
oopouv-24500 00 0000000000000 00
a0 0000000000000 babbo0OO
Compact-CTDUOUOUODUOOODODOOOOOOOOO
oo madogogooog
00000000 bobO0OoU0DDDOddQQuAAtro
2HROBLTECOOODOOOOTNODOOOOTPMI OO
O0O0OTDNOOD0OOOOoTDbPMOOOOOOO
OONHa+NM OOODOOOONO-ND OO OO0
ONOs-NOOODOOOODIPMOOOOOOOODSIO
000000000 0ONH-NONO2-NO NOs-NO O
O0OODINOOODO0OOOTN-TDN=PONO TDN-
DIN=O OO 0O DO 0O OODONO O O0OTP-TDP=PPO
TDP-DIP=00000000DOPOOOOOOOOODODO
pgoddddoooooooooobobobobbbooboboo
0000o000o0o0ooooooooooooooon
ooooooooooooooo

00000000 0ooooooooooooooooo
000000000 D00 http//www.jma.go.jp/jma/

menu/reporthtmlO 0000 0000Fig. 1-10000
000000oo0o0oooo0ooooooooooooo
000000o0o0o0oooo0o0oooooooooooo
0000oo0oo0o0oooo0oooooooooo

13000000

0000000000 0000002006000002010
030000000000000TNOOODINOOODO
00000ad000000000O0Fig 1-200000
OTNODODOD400000000000000000
12000000000DINDODOOTNOOOO 400
0000000000000008000000000
00009000120000000000000000
030000000000000000a0000 60
0090000000 0000000O0O0O
OTNOODINOOOOOOOOODOOOOD 6000
900000000000mo0O0O000000onOnnn
0000000On=12000000000000000
000000a000000000000000000
0000000000000 /r=080, p<0.01, y=0.71x+83,
y00O0O0OO0O000,x000000a00 M

020060 400020100 3000000000St 900
0000000000ad00PONOOOOOOPPOO
0OPOND OO OO OFig 1-30 0 0 O O n=48[0
0D00O0O0O00adO0O0PONOOOOOOOOOOOO
000000r=096 p<001, y=23x+0.77,y; 00000
Oa, x; POND Fig. 1-3al0 PONOPPO OO OO0 O O
0000000000000000000000000



000000 r=097, p<0.01, y=29.3x-2.6, y; PON, x;, PPC]

0 Fig. 1-3b0
0000000000000000000000000
20080 9010000000000 0Fig 1-400000

@ Chl.a ——TN  =—o—DIN

45 40
O
r30 J
. (@)
- 30 g
s O
[
5 20 S
O 2
< 151 s
10 2
(@]

0 - - 0

A J A (0] D F A

Fig. 1-200 Monthly mean change in DIN, TN and chlorophyll
a at surface of dam site from April 2006 to

March 2010.
(@)

250

y=23x+0.77

0 200 o r=0.96
_
<
(@]
3
O
S
3
<
o
2
o
<
(@)

100

PONCIMOI

gobooooooooboooobooooooooon
gobooooood

OO0b 2000020080 202000020090 301600
00o0000o0oo000O000OkRg 1-500000000
gobo0oooooonozo08d 40 90001201600
goboooooooooboboooboooooooooon
ooAD0OOooog
gbooooodoo4b0o000Oo0onooooon
gbooobooodoobsbsooooooooo293d
goboooooooobobooonbzo000 1014000
3fooooooyooo0ooooooooboOooDn
LmOOOOOOOOOOOOO12mdDOOO0OO0OOD0O
ob0lzmbOOoOoOoooooooDoono
goboooo409000801BOO000O0O0O0O0O0ODO
goboooooooooobooboooboooooooooon
gobooooooobiobinlz0eOnoonooOon
oboooooooobboooboooOono1z2oi1e00

(b)
100
80 J y=29.3x-2.6 A
r=0.97
O
=
1
O
Z
o
a
0 1 2 3

PPOIaMO
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0 To clarify the change in water quality caused by
dam impoundment, we researched variance of total
nitrogen TNJ total dissolved nitrogen TDN{
dissolved inorganic nitrogend DIN[] total phosphorus
0 TPO total dissolved phosphorusd TDP[] dissolved
inorganic phosphorustd DIP[ dissolved silicate DSi[]

water temperature and amount of phytoplankton in



Lake Okutsuld Tomata dam{ A thermocline developed
in summer. Planktonic algae dominated by
dinoflagellate bloomed in surface throughout the
seasons. The concentration of each kind of nutrient in
the outflow water was lower than that in the inflow
water. The lower nutrient surface water consumed by
planktonic algae was drained to downstream.
Concentrations of TN, TP, DSi in the outflow water
became lower than those in the inflow water by 27.8%,
21.2%, 18.9%, respectively.
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