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Abstract - The morphological characteristics, carbon and nitrogen concentrations, stable isotope
values and photosynthetic rates of Porphyra yezoensis wer e studied at the main purple lavers pro-
duction areas on southwestern coast of Korea. The morphological characteristics of leaf length,
leaf width and weight of Porphyra blades wer e between 11.6~ 16.3 (aver age 13.8) cm, 4.6~ 6.3 (ave-
rage 5.4) cm, 1.1~ 2.6 (aver age 1.86) g DW m™2, respectively. Photosynthetic pigment of Chl a con-
centration of Porphyra blades was between 2.18~ 17.77 (aver age 9.65) mg DW Chl am™2. Carbon
and nitrogen concentrations of Porphyra blades was between 201~ 317 (aver age 240) mg DW g2,
39.8~ 50.0 (average 43.5) mg DW g~ ! and C/N ratio 5.0~ 6.7 (average 5.5). The range of average
83C and 8N values of Porphyra blades was between —25.6 to — 24.0 (average — 24.7)%o for
8C, and 1.3 to 4.1 (average 2.1)%o for 8'°N. Photosynthetic characteristics of seaweeds measur ed
by pulse amplitude modulation (PAM) fluorometry was used as an indicator of photosynthetic
activity. We use Diving-PAM fluorometry to examine photosynthetic rates of the seaweeds Porp-
hyra yezoensis at each station. Maximum quantum yield of Porphyra blades was between 0.46~
0.55 (average 0.52), the variance of the effective PSI1 maximum quantum yield of the station was
broadly similar. Maximum relative electron transport rate (rETRmax) of Porphyra blades was
between 4.71~ 5.84 (aver age 5.33) pmol electrons m™2 s7%, the changes of maximum relative elec-
tron transport rate (rETRmax) of Porphyra yezoensis were similar to those of PSII maximum
quantum yield. Photosynthetic efficiency (o) was between 0.027 ~ 0.045 (aver age 0.036). Minimum
saturating irradiance (Ex) range was 139~ 180 (average 156) umol photons m~2 s™1. Minimum
saturating irradiance (Ex) made a difference by station within the area on southwestern coast.
Carbon and nitrogen concentrations and photosynthetic rates of Porphyra blades production
areas on southwestern coast were broadly similar. The photosynthetic characteristics showed low
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photosynthetic rates because the low maximum quantum yields and low maximum relative elec-

tron transport rate.
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Fig. 1. Seaweed study area. Seaweed observed in dotted area on
the southwestern coast of the Korean peninsula.
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Fig. 2. Morphological characteristicsof the Porphyra yezoensis Ueda
occurred on the southwestern coast of the Korean peninsula.
Leaf length (a), Leaf width (b), Weight (c). Seaweed collect-
ed at the study sitein March 2011 (n=30).
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Fig. 3. Carbon and nitrogen concentrations of the Porphyra yezoe-
nsis Ueda occurred on the southwestern coast of the Korean
peninsula. Leaf carbon concentrations(a), Leaf nitrogen con-
centrations(b), Leaf C/N ratio (c). Seaweed collected at the
study sitein March 2011 (n=3).
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Table 1. Chl a, O, evolution, CO; fixation, Production (P), P/IChl a of Porphyra yezoensis Ueda. Values represent means+ SE. Seaweed

collected at the study site in March 2011 (n=10)

Parameters st.1 st.2 st.3 St.4 St.5 St.6
(Cr:g"ﬂ(‘: hl aDW ) 13.90 5.05 8.79 17.77 1021 2.18
g;gevcgjl;tgnh,l) 168.28+£10.08  156.90+3859 15454576  15500+7.78  13562+317  150.85+1555
(Cn?gz(f:'éj‘:gf‘z by 231.38+£1386 215745306  21249+7.92  21325+1069 186.48+436  207.42+21.38
(F:,]‘;ldgar:ﬂ - 63104378 588441447 57954216  5816+£292  50.86+119 56574583
Fri%hlcz’l/mg Chl a) 454 15 o9 >t e .

5 Ao Ba w9l AL 7t = Evs wo v

AR A A 9 A weel A gl

51 Fo14E AR A 'hh v=E AR FT #

.l AE ¥l (P<0.05), AL rex A-7 §-23 7
5 S AE H4ie(P<0.001).
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Fig. 4. Dual plot of average of 8*°C and 8*°N values of Porphyra

yezoensis Ueda occurred on the southwestern coast of the

Korean peninsula. Seaweed collected at the study site in
March 2011 (n=3).
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Table 2. Maximal quantum yield (Fv/Fm), photosynthetic efficiency (o), minimum saturating irradiance (Ex) and maximal relative electron
transport rate (rETRmax Of Porphyra yezoensis Ueda. Values represent means=+ SE. Seaweed collected at the study sitein March 2011

(n=10)

RLC parameters St.1 St.2 St 3 St. 4 St.5 St.6
Fv/Fm 0.54+0.02 0.55+0.02 0.55+0.03 0.46+0.07 0.49+0.02 0.54+0.02
o 0.045+0.004 0.030+0.007 0.042+0.004 0.034+0.001  0.027+0.002 0.040+0.005
Ex (umol photonsm2s7%) 130+8 180+ 26 139+17 17142 175+11 140+ 26
FETRiax 5.84+0.35 545+1.34 5.37+£0.20 5.39+0.27 471+0.11 524+0.54
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Fig. 5. Variations of rETR (relative electron transport rate) of Por-
phyra yezoensis Ueda occurred on the southwestern coast of
the Korean peninsula. Seaweed collected at the study sitein
March 2011 (n=10).
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v P TES B

717 () AA 1,39 6WelA =2 s H3lo
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gectronsm2s= 1umol O, m2s 7} wkAl 811 (O/ETR
=1/4), O, HA7} CO; 242 mol o) mol= 1:1 ofj-&-3+
o} whebA], ZF Aol Wg O 2 A=, CO A3, A4
2 (P), PIChl a5 Ao r™ o573 2o} O A=, CO
A A F FH3 g AR 1A 72 168+10
mg DW O, m2 h™%, 231+14mg DW CO, m2h?, 63+4
mg DW C m™? h'te]gla, A & A 5elA 27
136+3mg DW O, m2 h'%, 186+4mg DW CO, m2 h™%,
514+1mg DW C m2hle|gom, A4 A7 e 47
154+14mgDW O, m2h'%, 211+19mg DW CO, m2h?,
58+5mg DW C m 2 h'le]glt} (Table 1). =3}, PIChl aZ
AR o-g3 2oh Ha g AA 6014 26mgCht
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ok
>,
—d
A
N,
(o]
ot
> 2
2
g
X
flo
rtol‘ m-).i-'
{4
S~
N,
b
>
i
r{o °‘1N

ot 1o

1.6~16.3cm, g1 =2 4.6~6.3cm=A], 343} o] (2001)
qAF 3~13cm, = 1~9cmBEA] AL o] 71 Ao
Fe Aoz g

2Ae 0% 2444 7] Az
(A4 14,593 6
W)ew ol Hodm, =

Hto rlo ff o

_[;ﬂ.‘x.,—q-f

bR S A glor], 2~50e Sale] 14~35
mzA 3oz HARYAE PAsha glel WA

H7el FAHI gl A Hels) sofHAHal

WIARREE 7] & Bh4 F A4 52w Yamamoto



216 Jeong Bae Kim, Won-Chan Lee, Hyung Chul Kim, Hee-Gu Choi, Jung-Im Park, Yoonsik Cho and Hwan Hee Park

and Takao (1988)2 b4 =7} 341.9424.8(249.3~
464.8)mg DW g%, A4 %7} 525+10.4(27.2~76.1)
mg DW g%, C/Nu]7} 6.8+ 1.58 (4.25~12.53)¢]8} &}
37, Kawaguchi et al. (2003)-2 o}z oA ThollA] =A}E
eh4 27} 511.2+27.6mgDW g}, A4 =7} 1204
+11.2mg DW g%, C/Nu]7} 5.1¢]2} &}9).ew, Carvalho
etal. (2009)> 2 A|3lm} gholl A =AM whA Fxr) 413
mg gt DW, A4 %7} 60mg gt DW, C/Nu8]7} 5.90]
2} sl & A A WA RS 'EA = 240
(201~317) mg DW g le]g]a, A4 = 44 (40~50)
mg DW g2 MAgg o)y Fust7 o] da2xq 2]
o] FAH I e & A el vlste] w4 H AL
=7F v g e 3 Bl 9lslem, CINgH-
552 w]&Elolct w3k AlgAle] Az 2 4EF
deol 2% Bl =& upATHRS A=E uks
A x=Z Aol wALEHZ A9 AL Fri 57+2
mg g lDWE ¥, =& Fox= 10% |4t =7}t 63
+1mgDW gl Bolon, CINE|7} =2 Hell: 7.2¢|
A xZF 3 2447 At Tl 6.62 B} (Kang et
al. 2009). wekA, WAREE 0] whael A FEE
AR 18] MA 3 oyt o] 2715l o]ste] o33
< W 7oz Ban & AP AA e 4
mg DW gtz 733} 31 (1977)e) 2|5t uibAl
Aoz AAsed dest AL e3¢l 55~70mg
DWg™'a} ek 9 Av) Fezke 717 40~50mg
DW g *¢} 12~13mg DW g 'e @A whabp=|zle] A4
Moz AAsEY JoF
v HAQ TS TSI AoE el
HIARREE 71 0] 'hA 9 A4 P FHHNA v fE B
o, Carvalho et al. (2009) 2] @ A]8}u} Thol|A] ZALE eha
A E P4 ¥ FHE §PC=—234% = 1.9 7, Yokoya
maet al. (2005)¢] Ebx A E2 YA 7L §°C=-16.7
%o 0] 31, A A A E9 U4 vFHS SN=124%0 2 B3
ok apebA, B ARl A 9] 'RA 9 A4 A F9dA B
7} 8BC=—25.6%0 | A] 83C=—24.0%08 %], 51°N=1.3%0
oA §N=4.1%0 2] W= AA7F 2po]S RolT gl
A AE3 3 Aol g Aasste] EAY AR,
CO, 114 ¢] Zpelof| whel Yehtes oz Actddo

= z1o] A

o

AL A o3t o fAl 8-> 0.46~0.55 W92 A
Kang et al. (2009)¢] WA= 7] 2] F o fAt48 0.54~
0.658t} vrAv w58k FE& ®glew, Zhang et al.
(2011)°] WA H fAt4E 0.17~0.228 0=

=2 7to] LJelyt} Korbeeet al. (20053, b)el] 2]t Por-
phyra leucostictaol] ©jsjA]+= 0.68+0.023} 0.70+0.03S
B9 31, Porphyra umbilicalis®] 79+ 0.44+0.028 X
o 7 FFu} A4 el weba 0.17~0709) WIS
Holx= 7oz velytt}. Korbee et al. (20053, b)°ﬂ )3t
Porphyra leucostictael] tjairE AN ARNALGES 2.84
+0.49} 1.50+0.295 ®.9] 37, Porphyra umb|||caJ|s/] 73
9= 390+0.98& Ho] B FAFAC] 5.01~6.55umol
dectronsm? stz 71 EFHe| weir] Pt 58S
2.84~6.552] #HelE Hoch 9] 454 G A AL
2 A FEA E8E vt AR AAA
2452 471~584pumol electronsm 2 st Hel 24 Kang
et al. (2009)2] WAzl g AR A AL E
10.3+0.4~15.1+1.1umol dectrons m? sluci= e
He w7 5 (2010 o3 B A7 Aedelae) 2
A FA A AGH Aol ok A 29l Sl
Neh ol 7ol FFb A4 Ao weba DA,
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