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The trend of production of cultured Nori (Porphyra) and the feature of lean years in Miyagi prefecture

with special reference to the relationship between environmental conditions of the period from spore-fixing to nursing

culture and degree of health of seed nets.

Hiroshi ITO’

F—7—F: /U - T8 - KR - BAkE

EHRBICE TS /) BRI FRHUC KNGS TR
L, FOE%LREEREONBEEBLIITPRTE
7=, BETHEXHRLNMEOE RS LY, BFiERE
HFERF RS TEAERICL VIThbiL, £EHIZAD
FAEICELALEBICREERE L, BFEMmLNIILY
£EIhTWA (A1),

75 Uiz AR o iR ok B 0% RSB OE
ik 0. U AEREKIT1980EMRLIERML, HET
IX6~SEMOEELHITFTVD (H2), FHEMIIED
L AE®IEH Db OO, 1980FER LI II8~IMEE TH
BLTUVE, L LARAS, 2006, 2007TFEEIXTHE~
LIET LR (E2),

ERBETH, 98 TALLRBB THMEE - BH LM
i L. 10H @~ P BAELITHN D & FRFICHK
FAEDOEDINEE~RERBIND, BEORRE
Ho-TIA RS A ORMESBE S, 128 FTHEF
AERETOND, RAKCAD L, REFAELWITLT
BEMOEVIABDIEE Y | 1~48 £ THERTON D,
Bk L7 AR, EHEMICERND /) OERICIEER
W BEHOFBRRLEERNORE, AKLORERED
BahBERAREEERIELTVD,

ERBIZBITAZ 5 L&/ V) AEOBMPREE

B & OBIERIZ W TIE, 1990 LARTIZRI L TN &Y,
KPP ZEOMENH BN, THLBICHE L TIXRELYR
HENCETAMAERBENHDDHTH D, AR TIEL,
EEOEHBIZIST S8/ ) OEERW & REERED
e, RICERE - BEMORESRN L ERORSEOM
RISV THET 3,

=TT Y |

L ¥ 1]

B EmRICET S )RS L OKEBAA (St.1)
¥ LUKSTHEBHT (St.2)

kEERTR A S R ES



40

HHREFE

7V OAEFERITI989~2006F EIXERRIBEBERS
EEE, 2007~2008F E X ERRIAERREME OLKRE
BHZESWTEHLE, 72, RAEFTICHKRICHER
AR L AAE 1 AUEICH SRR BEM
WCEBAEEL L, £AEROEZEIL, BERSEMOLER
XVER - B/MEEZBRVIMERMOFPEMEE LB LT,
80%IZ 7= VBB ETMEE L L,

1989~20084F & M 7K IR 1T 2 Ik IR 8 ZE W [FIAE &7 7 BB
KPR BEBOSTRE LT — 22 AV, FHEO
Bk BITRRTFHPY OHEEBBFOT —F 25 AL
(B,

1989~2008E E DB E R, BRORLEIZET 51
Hit, EREAO YV BELELHRARTBLOERRDY
EFMEARBRSPRITTOEFEED (O BEER
SHEOEARY | BB AT -2 Wi,
1989~2008FE D / V) OFE AR LIEEEOHERITL.
FEED (O EBEEEFEOEEL" | BLTEREDY
BAEREAEATRRIT TS (00 REER" ) (B
INTVAERICESHTERY BT,

BRRLEE

1 JVEESLTHER

19894 LIFE DK IFMEHA D 7 V) A ERENI3ITH~2E
ST H O CTHE L7z (F2), 1990, 1991, 1993, 1996,
2004, 2008 IZAEE T, $121990. 1993, 1996, 2004
EERIERICE R WEERETH - T,
FEEOTEERZ (0 RMEBRHEOEA) BX
O T HAEESR] HOIEBL, Rl@IIALTE.

1990EE IIEMOREEMELS, NARPEBLURY
DRBOESE THEMERERVERNO R EEE ST, FME
& e,

191 FiITERORESEIESSENE LR, Fi,
—HBRETRELNE L, £EICEELE,

19934EEIIEBOREEIIE -T2, HSEIFE
BEELEZ L, NAFITADESE CRMERSHE
ERIFEZEICLEVREL T,

1996 E T ORESEMELS . BELA S IHER

ik

N EER (BH)

REL, EEICRELE,

004EE L EEOBLEMELS . BEHLACSNED
REVPEE L, 72, BELORE, HSIHAD
BIELAECEEL:,

20084 LM OBRSENELS, X5IZ, 10HFAED
BELEIVATANLRELELN S SNWANEEICE
gL,

R#E OSBRI 2 U AEKEII2ET T ~of87F
B OATHE L (E2), 1994, 2001, 2007FEIX
FEFE T, 2HBTTFH~3MEFT I DEEREICBE -7,

KM L FRRICEEOREBERERIOIITR LTz,

1994 FEEIIEROB2EME 1AL VEELRRE
LTHELZRIZL, FMEE ot

2001 EEITREROREENEL, ILIKIAIEE 2
EORIEHEELBRELOABELVEREICEE L,

007EEIXEROREFIIE PN 1AL BED
BRELTHELZRIFL, RMELoT,

9 14
g oRmEN__, = = M _ ‘
) E***ﬂ-jﬁﬁ. I e g | *
| =P RE ’ i
5 F8
3 4 |
-
1 - 2
0 A - o
1989 1991 1993 1995 1997 1999 2001 2003 2005 2007
B2 EREBICRTS/VEEREFEHEMOKERE
z1 MEEELZFOER
(a) FKIEMEHA
HROREE HHICEhE .

F£E AUELY B BELEE BEREHE
1990 O ©

1991 ©) @]

1993 O @]

1996 O

2004 @) o &)}

2008 @) o o

(b) #EHBEA

ERoRsE

E=3; 4 AHELY BELRE BERESSE

1994 @) O

2001 O O @]

2007 D)

T M (F/R)



7/ ) OEES R & REEEORFH 41

BHEAE L7/ U AEREIT. 1980 FEELIRE, B
I L, 20004FBEIC i3S EB A DAEEL RoT, =
NUIRE, FIEEZRTIT6~8EHDARE L 2> TS,
19904 B (3 FK SEABHE, 2001 & 13 QBRI O FAED L
TREFEL R oTz,

KEBHOREICRAEEMOL N SINIREE, &%
LRA, EKEFENBEMEL TWER, 64 FOREFE
D9 b5y ETEPBOREENEL ., BE - FaHoLTF
NEEICKZEELTWEEEZOND (R1@Q@)). @
B OFEEEILDBr FL HbABELBERBLTVE
M, 205 B2 ETEBORESENMED - (R1D)).
DL, AEHTHEINCENFELEEDLRERT
VEDER & 72508, YA THEBOBREENEELELL
N5, WETIEHES - BeloRERG LEEOREE
DERIZ OV Tk <5,

2 B - FENOBRBEEGLEHOREE

(1) 9AHE~108 LEDOKEDER

7V OFEEIZELEAKBRIFBCUT EEDbR TV,
T DT, 1989 E LI, BB D EICBIT 59 DK
B2322.5CE2 FEY, LIKE225CLL L& L2 B
TR L. 9B 12H~10H2 R OFE THEIZ L 5EE
NIV, 1990, 1998, 1999, 20074EHEA9H30H~10H2
A .2000,20054F (X9 H 27 A & Fl4FE L L ~TEh o7 (]
2 T9A OKIRBET DEVE)), KRW225CE TR
B O3EMOBEIES 2 B H L, SpearmanDNAAZFE B8t
175 L. ABICEL hAEHRAICH 7= (P<0.01),
B, BERRO Y FETECHEAT CE, RHICE
B LA ESICES LB ~0REORRIEL 25 2
LR T, 19974 K 59 H 14 B LR, 20024FEH D
X9 17H LAAT, 20054EBE 7> 51398 19 B LART O BF A ER i

108 2 @
30 L —@
28
26
24 @

oA % © D

(8) 20 ®
18 @
16 —&
14 L 4
12 ——

ol e e
1889 1991 1993 1995 1997 1889 2001 2003 2005 2007

3 MEBTKIED 225CE TRI-ZH

KEH225CEFE--B

24

23

22

4
21 %

A& (c)

20

L]

1

1\
19 X
L]
1Y

v

9B BKiR Vi
~ I '~ l'
{ ) 10AmKE H

18

17
1689 1991 1993 1995 1997 1999 2001 2003 2005 2007

E4 BEZDIATAH 10 A LAOFELEKIROHTE

600

B9RA®A
OYR T
m10A LA

500

rS
Q
(=}

JIENERRERERAR]

AR (mm)
w
8

R
(=4
o

3 ARl

1989 1991 1993 1995 1997 1999 2001 2003 2005 2007

5 HEHICEITS9AFTE - 10 H LAokkE

(=
o
o

TITTTH

BLUBRBE~OEVIAZEZEEL TV D,

HIT. 1989~20084EHE M9 A FH) L 108 Ea)OFEEKIR
OREEIL AR LT, 98 FTRE 108 EaoEHK
RITFNFN19.2~23.6T, 17.5~21.4COFEATHRE L
bt

ZOHMOESAIE (98 T4 : 21.3°C, 108 LA :
19.8°C) LV ICUEBWEEZRKIRELT5 L, 19984
BE1X98 T, 19944E8E12108 B, 1990, 1999, 2000,
20074EFEII9A TR & 108 FACEFBAEAKIREL 2o
T (&2 TFEMEKERE].

(2) 9ASH~108 LankENEB

9H Fa~108 EAOBKROEFELEZBSIZR L,
B L7 & 5 1c, BAEIX9H 20 A LI IC BF AR 5 L DA
B~DIEVABRDIEE D25, 2004 FELAFIZOA T A
Wt A RSN o7 98 PRIOKKER. 1990, 1991,
1994, 19994 B IZ100mm% B X TV iz (%2 [9A FRAILN
F1).

20054ELIFEIZ9H TRI~108 LA ERE~F R Hlic Y
725, 194EEITERMAEROLD, OB OREK
Bi3362mmA 508k L, 2004, 20065 E b {EKECHE R



42
0%
=
20% E
= - =
=Ns — ===
=1 = -
= =
60% g F—
@
&
Ly

20 b

80% .

0% |

1989 1991 1993 1995 1997 1959 2001 2005 2007

BN oFd BEL
K6 BHEOREEOCHKR

D, FAFEN23L, 303mmOBERAHoT-, T O,
1991, 1996, 1998, 2000~2002, 20084 F ,100mmLl E
b BB A E o7 (82 (9B TH - 108 LA%
ML)

(3) BERRESBAEROEHEORLSE
BEFEIFMRE LB EREICSTOND. 19904
EELHD ORI ERETFEL ML, 1999
IX2ED20%, 2007FEICITS0% EBA T,

1989~2008FEEICEH I N T 7 — FRERRICK
5L, BBEAEROE#EOR2EITX TRV OFIEN14

2003

i

~73%, THEWV ] DOEIEA0~33% THHE L T\ iz (K6),
1991, 1994, 1996, 1998, 2001, 20044EFiX BV @
HEDBI10%L L E IR - Tz, F72, 1996, 1998, 2004,
2006, 20084EEEIx TRV DOFIEH30%AM & 72> T
7. 190 EEIIREEOFIENBEINTHLT, @e
2 ERD ) LR o7, ARTIE, ZhbDE
ErEmoREENMEVEELE L,

4) REORLEBRA

FEMCRETARECERESLERZOREELAS
ENETH D, BELL A SHVEIXFEEKD AL L THZE,
RHET5b0T, REABELNLE R0 TRV, B
MARED L, MEORSREDR TV,

B LA < SHIEIL1989~20085E K D205E/M D 9 B12
ETHESINE (F2).108 LA~FaIIED LN,
RADVHERINZEBE. ABRAEZOREIITLOTE
D, 1996, 2004 FEFEH RN TRERFEEITIZEL R
72 .
(5) FBHOBLEMNMEVEEORFR

ARE L@, /) OREICE LEKRIZ2ZCTUT L
ENTHEY., KELBEVIKE TR FORES D £<

£2 BE - BEHORERFLEROREE
; ADK SATE BRELACEhE BEORLE
BAEE-"E WENW 9AdH
REE—) BERTO 10819
% muosen BULE BKEE BME oo PEA  RERR  BLASEL BUsL
1988 - 9/18-19
EERECE 4 ACD T
1990 - 9/22-24 o] 105 L4 o] |ELCEANDLN
S/18LLBY,
1991 - A o} o 10/20 o}
1992 = 9/16-18 10/20
1993 - 9/14-15 10/1
[1994 - 9/16- WAk O @ e} | 9 A OAKBRET DEBVE
1995 & 9/18- 9 B 27 BLIEEIZ 225C%
l TEI-=4 (O)
1906 - 9/10- (o] 10/4 SEICES o] o] |
1997  9/15KAB  9/17-19 10/9 EEPEARE  BHAR
sta 9/21- O 9ATH o 10/23 o o ] LD I1CLLEREWE (A%
SATA- 5
1989 s O oty O 10/19 i)
AT
2000 " 91825 O  jopig o 0 BHASRE  BAR
Izom " 9/20 o 10/9 ° | 100mm £i E (O)
2002 8/18LUE 9/19 o 10/8
2003 " 9/19 10/10 9 ATA 10 BEAZEM
Izcm " 9/21 <) 10/8 EEIZEE o o | R 200"1““ Bk
(@). 100mm ELE (O)
2005 9/20L18F 9/24 o)
[ 2008 " 0/24 ® 1013 o |
2007 " 9/24 o ?f; J:ﬂ‘!]
Izooa " 9/23 o) D fEeENEVERE




I/ ) OEFEBNE & FFFEE ORI 43

R BARVWETTRL,, HFOEROREDEN, M
OEFIRFEORRA L 25, iz, HEZISKRHE THRIET
DR BEIRERTT 5, KiRRET OEH 721990,
1998, 19994 1398 FRAOBEMIC L ZELEELER - T
WA EOER THo T, BEHICHD LKIRORE T IR
NAEMIZH Y, ANk L7z X 5 ICHMRE - BE~DIR
DIALEERAEZRITHZ LiICEORIELTWA, 2000,
2005, 20074 E KRR FABNZIZ G0 b b TEE
REGERITEOREOR, 2 LEdERED LD L
Exzbhd, ¥, BERHEOHRMLEE L EEHICH
ELTnhHEnx D, 2B, KiEETOENTZ6rED )
£1990, 19984 IITRMOIREE MK o F= 23, &Rk
AEWMHOEKE - EHROEENEZLND (R,

EEBOEKER, BLEERNDFIIESFSEOEZEL I
L, MEORESENMES RIBERL 25, AEOREE
BED - T294 ED 5 B, 1990, 1994, 1998FE X H & H
(9H FTaI~10A £A) ICEKRTH Y, 1990FE (K
®93mm) #BRWIZETOEEREHTH- (R2)., =
nEHic, BEBOZMAICLIELEIRLEHORE
FIoREFTEEARE VI LBHBRIND, 72,1996,
20044 EITIIEE LA C SHEDKEB LA LN (R2),
GELLACESHEDRKAE L AR, BAKRIZIT-EDH
Rz b o e EEICEER G -T2 FIIEW
FEThoTo (%),

AL LY, BiEH, BEHL LICKE - BLE
LWo RRESHLAIEEL, 0 REASH, AREXXT
HEOHFREFA L THEEHEE LTI Z L2RE
BEMAOEECENDIEEILND,

3 EEMOBESEH

K TIHERS - FaHoRERG LEROBR2EOR
FTA2 RO 28, B IE19985E2006FE D L D (TR
MOBEEME THEEMOHREICL Y MMEL2E
. FEYOLAEZHT-ELH D, £EHOREER
ThoHrbM< ENFITEAKE, BHREORRFHTER
FHEENTNWEY, o, BELIIXBEREDET A
FARE & 72 A5, KRB OB IIRER, KRN DA
FOMENDLDOMAILFEBEZT S0, Bl BRE
LU Y OKBERICERSNEY, 20X, &
EHORERHICETIMIT LS RLEL LD,

£ #®

TEOERBICEIT DA ) OEFESM L FMEEE
DEHE. BiICRE - BEHORESG L EAOREED
BARIZ DWW TR ST,

1) 1989~20084 FE D EHLIRITB 1T DKM D /) ) £
BIB3TH~2ES T HHOGMBTHBE L. 1990, 1991,
1993, 1996, 2004, 2008FEERRETH 7, FMED
FRIIEEORESENENZ L. L EINROEIE,
aEbLORE, BRECLIAHEENEZ LR,

2) RIS OWERBE O /) ) AERIIMETT T ~6f87FH
M OFETHRS L, 1994, 2001, 20074 EIX A {EFE
T, FMEOERZEROBEENMEVWZ L, AELD
BE, BEREOHEENEZ LN,

3) MEEBBITIE6y S5y F, WM r FEP2r F
THEBOHEENMENZ ERREOBER LR > T,

4) EEEOKIRRE TIHAEENAHMEIZH 555, IR
W BB~ OEVIAZEFESE DI L THIEREAN
ARETh o7,

5) EEOREENMEVEEIFTHHICEAR - FROM
Mizh b, HCRARBICKESEEENDLEZLLN
i

H

AROEE Rofe [0 BFER] (TXEICEY B
B BERELSEARICL > TRITENRTE, §
IR Y BFERLE LA WA AR L TV 2 ERIRIRE
WBRAE. Lo iEBT, lE MR F S FT K E R,
B S IRBEHPTKERER, KESTREE ¥ —
OEYFRA, REEOKBET —F 2L T 20n
-ERRRERRMASHF TEATCEHT L ET 5,

T, AEFBRVEH S ICHIC THEE, WA
KRR v ¥ —ER AR R
Y RIEEF— AAREMEEEEICELAL BT 2,



44

2)
3)
4)
3)
6)

7
8)

fr

SE M

ENB - EHET - RIRTEH - FERAE - GEE— - KRS (1973) BARREEFRC L AREBREOURIZETS
HEvl BB LEM ) OEEEFOREERICOVWT. ERARIH, 7, 93-161.

KLFnk (1993) RBEBOEHEROEL - © 0 AEOB R & FRE - . KERFERT, 57, 59-64.

(BT - AEEE (2009) (UBEEBORBEREL / VR, \BIFLEY, 181, 165-167.

(FEEE (2000) EIRBICHIT HER ) ORE. BELEY, 185, 631-633.

FBIFF— AN, SEHHES (http//www.jma.go.jp/ima/index.html) .

EERBKFERHRR AL F — (1990-2009) FEFEERBOEE L AFEOIIE, FRI2IFED ) RIEEH B O,
i, EHRBE O EMEELA AR - ERE DY RMUEHRTIRES.

ERRO Y AL ELATRAL (1989-2008) O Y EAHH.

B YE - ST B - LR - BEARIE (1972) O ORKOER L T OFE. HiEX KEMITRERELS, 1-37.

BilFnE (1973) RSSHE. BEORR, ER, EEHEAER, 12-20, ppldT.



