HEDHFZE (Oceanography in Japan), 25(4), 123—132, 2016

Ly F 74—V R RO RESE L BUR, SRR DEE”

ﬁT**

FH

® F

PR RERMNTIC B 2RI E LTHEHINTWA LY F 74—V FHicoWn T,
Z DWW DR L BIR, SBROBEICOVLTHRNS, FEAKFOEEEERELY Vol
(N/PH) 1x16:1 ClZIF—EThH b, MEWMY TS 27 O N/PHIZZOHICEk-T
kEoTws, N/PHicoWT, Rz, Hi—fd 2 0P —2HMIC L 2 BNEROMRE
L, HHERRLEORE L ZEBZT 2 2 LI TE R, WEENRBRMIC & - T
BENDEBRKOEELY VLMW T 52 b N/P HOBRIZOWT RS, BfF

T 752 D N/PHIZ, FEE2D L ET 208 (ER) L IOBEENICHEE

SNTWEHIHEKFLTWDLET DL,
FKBLCTwsEEZ6N%, 51T,

Z OEFEDERHE L 2RROEEAKD N/P Hiz
FREARDON/P ko 28H L LT, BRAPOER

PEETIEYIC L 2HELEET L LORERIZOVTHIBRS,

F—7— K EREE, WA,

I. FUBIC

MR &2 L &I, ZOEYBED LS
BB THA L 2oy MR S, FihEEcE
B LU CORERAEYZ, FHICEFEZ S DR TR
ENic, 25 LimEoh T, £t > TRIicEE X

* 2016 4F 1 A 20 HAZHH ;2016 4£ 5 A 30 HAZH
FEME - A2, 2016
T GRS R KR ZET
T 2778564 TIERMMMOES—1-5
o FFEAG G
TEL : 042—656—4668
e-mail : satoru.sio@gmail.com

U, MM TSy, A4 aX Y —

TRBHY, ZOEE&IIHIROMEE EDich % b E{L
Lidokzbdbdbiik, bIH»TiEdsrrLL T
bDbH b, REPLEELY VERIEVMERETERT 5
TLRTHO, MESEIEYEECEEBERT 2TET
b5, EVMEEZERT 2RFICHT 2ERK0HIE C/N
EWENn g, C/N I, HESCHEHICL2ERER
DEVICE > TELT 2708, &V R0 EREDROIEAR
THDHIELEFEDLLRWED, 332 T2 Eidkn,
Fiz, BRICNT2YV 0l THB N/PHIL EWE
WE#E 2 % LeEELRUELTH Y, MilgstoiEEh
DON/PIHIc RELEEEZZF LT 5, ZOEYIE
DON/PUBEDEIITHRESNT WD DD E S I
WofAZDO»R LY F7 44— FitETH- 72,
THATLy R Ly F7 40— FELE, KERVY



124 FH

NT2=7M7 4 5FN7 4 7HTI890F Iz £ R,
1983 4EI2 92 ik TLEK o 7z, KERWERICH DT v X -
R — VBT R ER I, EEAKT o N/P HiziziE
16Thb, HESSV 27 brON/PHIZZDIIZE -
T F 2 A HEME % F8 3 L 72 (Redfield, 1958), % D&,
COHIEFELY F74 =V FHELTESRCTHVEN
X9 mot, WMHERECRELEZMVIAALEY 7
Sy bE, PHTRIELTHEZEZ TEEALE
Eh, SRICE > TEEOREBRL k2, Tk,
HIE OB O REE O N/P Y 75 » 7 + vl
ON/PHHERILTHZRETHEEZIZDTH D,

Ly F 74—V FIIERE16 200 ? ZOfEiXEA
BE%RELOMELZON? ARETIE, FHTOILRDM
Eh o, HIRTOEMIECEEELE ChEbDTHREL
DRRICOVTIRR, 5Ly F7 4 — L FHOER
PEDHECTICOVTEET B, BB, HEONABE
i<, "Moo b, TSR, TEE) L
Vo LEBO B Eb NS, AfETiERT ALy
F7 4= FH (N/P=16) ’NRLET201F ThEY 7
Fvo by ThDB, THWT Iy r v & THERRE
FIFIEAZEZ DS, MEE D S BRICREEEE T 5 D
DEWYT o0 7 b MR, £, TEE) Bar 7
T A ERBORAERED G X0 KRERMEREY
BEE®RL TV 5,

2. THRORE

BUEHER Bic 9 2 BRI, BET 57 v
GO THRNOITLERKIZIZIEF—ETH S5 (Fig. 1), &b
% WILEIFBETH D, 60 %L LR FHTWDE, EHEIZ
4FEBHICEL, VVIRTERHICS v, EWEON/P
I, KEREPRINEBLZ 16DMEE LS ESIhTW
5, ZOfElE, EOXICLTIRESTDEL DD, T
DEEMNCE 2 51213, BERIR Bicd 2 0EsAk L 2
THEENT- DDA B NEDDH B,

FEUDIZ, FHTOTMBDOHEILODVTEITAL D,
TEPEDEI ST L TEEN-O» 2T 2 72DITIF,
TEAHEOH R 2 MBROMF L FRICEZ TV L L,
RZEMAEL LT (Fig 2), FRFHORMRICE v 7N
UL Z D, I UDICEENLTLREIAKETHH T, £

%

niE, b do LR AMBOWED 5, KEOXEH
SHEZLTC, hoMiciEr 2B Lotk 5 db DT
Hote, KREODEMKED LICE2BTR, ZhEIEFEA
ERiE BT ICE TN 0 IRE A M C LI
KHDNVTLTHD, DT IE L 35 (KA
M) 12, KEERFBEOPDH, @BAELTANYTLLE
molz, BDIA TV A 2 NVICBY B KEREEDBE T,
KFDFETHAMA L TN T LI D, ~U T LHH
Kook, HETF2BEETCHMIE S Lok,
FHIFAKZELEANY Y LD ODFIBITGETH - IShTw
7o, ZODARIE T e ol, bR 0EREY
EREFT2EEORXINIEALAEPSPITRY,
EoBwEESHR, St ko, UEMAHET
FRCHEET 2 0ERELSBEDONY T L, RE, EH,
5%, ZLTC26FDOHEITOILERE y Z NV DED—
HOMETEEN, ZOBROITLRIFE DI L B DM
DIRLTHIE, BEOBHEICK > CIUENTFHICIAI > 2
L #EZ 5N Tw 3 (Burbidge et al., 1957), % @iz,
FRICBOWCTHEHOEEOEMICMEL 72 15 FHD
TLEBV Y THole, RERFFHTIBHICEELE
Th3 (Fig. 3), ZI6WHERRLIIC, FHITIEK
RET 1> &, REFETPOTH IELI»EEL
Tk, 7z, BRFA4FHICELL, VU E8FEHIK
%IRRT H %,

~—~ 100
&
“—
oG 8
*
T O ]
25 60
a2
@ 40t
(O
=K
O c L
g2 ™
o [ ] H
[} 0 A1 —— =

H O C N S CaNa P ClI K
Elements

Fig. 1. Atomic composition of organism.
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Fig. 3. Atomic composition of the Universe.
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Fig. 5. Absorption coefficients at the different
wavelengths of solar light in the atmosphere. (after
Miller 2004)
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Fig. 7. Vertical distribution of N:P ratios in the Atlantic (a), the Pacific (b), and the Indian Ocean (c). (after

Falkowski and Raven 2007)
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with one dot) increase in a range of N:P ratios be-
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The Redfield ratio: history, present status, and perspective

Satoru Taguchi *

Abstract

The Redfield ratio is widely employed as a biochemical composition in the analysis of ma-
rine ecosystems. Here, its history and present status are discussed. The Redfield ratios of inor-
ganic nitrogen to phosphorus in deep oceanic waters are approximately 16:1 and are relatively
stable because of the production of nitrogen and phosphorus by weathering and transport to
deep oceanic waters over geological time. The ratios in natural assemblages of phytoplankton
are believed to be controlled by the oceanic ratios. Originally developed by Dr. Redfield, the
theory proposes a ratio of 16:1 for nitrogen and phosphorus and is named the Redfield ratio.
The ratio was originally considered to apply over long time scales, such as geological time in
the field, and not over short time scales such as in laboratory biological experiments. There-
fore, the ratios of inorganic nitrogen to phosphorus should not be directly compared between
laboratory experiments on single species or taxa or with respect to observations on marine
ecosystems. Rather, the ratios should be carefully considered when the Redfield ratio is utilized
as the biochemical composition of the system. Nitrogen fixation is also considered to be one fac-
tor that determines the ratios in deep oceanic waters. Assuming that the ratios within existing
phytoplankton were preserved for each superfamily of phytoplankton classified by pigment
composition, the ratios might be reflected by deep oceanic water where the superfamily oc-
curred. Additional studies of this elemental stoichiometry are one of the key issues in marine
biogeochemistry.
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