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Abstract . The fronds”and reproductive tissues (female and male receptacles) of intertidal-grown Hizikia fusiformis exposed
to air_and faced desiccation when the tide is low during sexual reproduction period. In this study, we determined
photosystem IT (PS II) effective quantum yield [ Y( Il ) ] and the parameters of rapid light curves of desiccation tissues:
fronds, and female and male receptacles, at different desiccated states. We also measured Y (1) of desiccation tissues upon
rewetting after 50% and 75% water loss. Our objective was to reveal whether there are differences of desiccation tolerance or

not among fronds and reproductive tissues of H. fusiformis when exposed to air during sexual reproduction period. The results
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showed that Y (II) exhibited no significant changes within the range of 0—73% water loss from fronds, and within the range
of 0—60% water loss from female and male receptacles. However, the values of Y(II) were sharply reduced with the water
loss more than 73% in fronds, and more than 60% in receptacles. Severe dehydration of 75% water loss reduced Y (1)
values by 12%, 31%, and 37% in fronds, and female and male receptacles, respectively. The values of Y(II) of
submersed tissues (fronds and receptacles) followed by 50% always remained high levels. However, the values of Y(II) of
both severe-desiccated female and male receptacles could not recover, and continued to decrease even after re-submersion,
suggesting that the PS II reaction center in receptacles of H. fusiformis underwent irreversible damage when water loss
reached up to 75%. Our results showed that PS II reaction center in fronds of H. fusiformis exhibited greater desiccation

tolerance of than that in receptacles. The maximum relative electron transport rates (rETR ), light use efficiency (o),

and the tolerance of high irradiance (I, ) for emersed fronds and receptacles of H. fusiformis exhibited no significantly
differences at the initial desiccation state. Both rETR,,  and I, decreased significantly with/ increased” water loss.
Particularly, rETR

after 75% of water loss. Furthermore, o were hardly affected by 50% of water loss, but it were reduced by 16% , 42% , and

. Were reduced by 33%, 67%, and 78% in fronds, and female and male receptacles, respectively,
59% of their initial value when fronds, and female and male receptacles lost 75% water, respectively. The values of Y(II)
rETR,,., I,, and o of the fronds were higher than those of the receptacles, and the parameters of the female receptacles
were always higher than those of the male receptacles after 60% water loss of desiceation tissues under emersed state, and
the results showed the same trends when followed by submersed state. Thoserindicated that male receptacles were the most
susceptible , while the fronds were relative less susceptible by severe dehydration. It was concluded that severe desiccation is
an important factor affecting the reproduction success of H. fusiformis during the sexual reproduction period, and the factors

alleviating desiccation such as sea spray and shingle-overlapping would-benefit the emersed fronds and receptacles of H.

fustformis.
Key Words: Hizikia fusiformis; emersion; desiccations; chlorophyll fluorescence; fronds; receptacles; sexual reproduction
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[Y(ID) ] SBEARBKEN R WA 1R, Fisnt
ARARFIME o AR 58 G 1 T 8 K a3 AN 8 3 739%
64% 60%Ht, HY (11) #REA B 8454k (P>0.05) , HA
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79%IF , HY (1) 43514 0.27+0.12 F10.02+0.02.,0.00+ 0 X 20 ) %0 100
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PS 1 HROEAL BT 7= bt
PS 1[I effective quantum yield

H1 & 2 AT LAFE M 2SR B A A8 A ] S 2 O A )
AL AL (rETR ) #RAE BEE SR 1Y T ey i R b, 2
JEi T 600 pmol m ™ s JE AR EPPFREIRAS (F 2) .

Bl FHEAEBUREHERSEI(PS 1) FHRELEETF
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Fig.1 Changes of photosystem II ( PS II) effective quantum yield

[Y(I)] in different tissues of Hizikia fusiformis with increased

M2 1 ATRLE 76 T A6 (0) B, M | e A 54T 1Y
rETR,,. .o #B0 TR (H R 35 B ged) 22 L
FIKF(P>0.05) M A SEFC AT Z o608 (1,) A 2
H(P>0.05) , M A% T HRAAREY 1, (P<0.05) . 7E B AT Hh K 335 50% B, SEA SR RO o
PRFFRE 1T rETR,, F1 L AR B T % (P<0.05) s BUA BN RIS AL [ ) rETR,,, M o 22 5 AN 38 fE kA
FORY T 0 i 22 53 (HAE I AR TR Y 1,(P<0.05) o 43R4k T 2™ ik (75% ) BF, 5T H 4
GRARASAH L, AR FIbE M AEFRAE ) rETR,, 28 BIFEAR T 33%,67% Fi1 78% (P<0.05) , a0 73 5IFEAR T 16%
4291 59% ( P<0.05 )\, /[ #7250 0] 25 5B . (P<0.05) |, MR e s, MEAR LTI 2 I B Bl AT I AR

water loss during emersion (n=>5)

£ 1 FEEERRIBAEE S FIERK 0.50%.75 %54 THREL M BHL S (n=5)
Table 1 Parameters of the rapid light curve in different tissues of emersed Hizikia fusiformis at 0, 50%, and 75% water loss (n=5)

B A X L 4 328 R Mt 32 5654

Maximum relative Tolerance of high

PSR

Tissues of H. fustformis

Rk
Water loss/%

SRR

electron transport rate/ Light use efficiencies irradiance/

(wmol electrons m™2 s7") (pmol m™2s7")

I RAK Fronds 0 122.21+4.98 a * 0.19£0.02 a 691.25+43.35 a
50 109.43+9.55 b 0.19£0.01 a 580.98+50.70 b
75 81.90+7.26 ¢ 0.16£0.01 b 514.96+45.66 c
WA A 4 0 129.63+5.37 a 0.24+0.02 a 533.22+39.50 he
Female receptacles 50 107.95+6.80 b 0.21£0.01 a 511.09+32.17 ¢
75 43.13+7.30d 0.14£0.01 b 315.04+53.33 d
A5 FE 0 129.49+5.68 a 0.22+0.01 a 593.66+40.29 b
Male receptacles 50 98.65+9.08 b 0.21+0.02 a 470.07£43.29 ¢
75 27.85+4.30 e 0.09£0.01 ¢ 301.35+46.53 d

i FMEKSE A 0.05, ARl 7 EEF R
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Fig.2 The rapid light curve of relative electron transport rate (rETR). in different tissues of emersed Hizikia fusiformis at 0 (A), 50%
(B), and 75% (C) water loss (n=5)
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ZHF T RERTE A (ROS) A HER ) ROS #5145 1 PS 11 i ALY D1 AR (A RIS 2 Sl 74435 32 .
FEPR A 1 7 o 55 FE B Bl D1 B A A Y (10) M RATE AT I PO 000 e 28 A Sy i 7 i i 3
A A ESE IR REA A R A JEA SR BRI B K GE R E B A RE 1, R, 2R3
I RAAT 32 67K GE T L BR SN 73% , AHOCHIFFE IR, )y Ve i Jd 7K it 52 fi8 0 5 0 3 AR AR G i a4y
I8 DX T P T R R K BB SR ) AN [l T R Fucus serratuss Tt 52 60% KR | BRI ( Laminaria
digitata ) WRLL A% 55% AR 7K 2R 200 T8 1R HE 1350 A 103 38 £ B 48 3 ( Porphyra yezoensis ) 14 JEE £ 3¢ ( Pelvetia
canaliculata)) M -Fucus spiralis W) 1] T 3Z 53k 90% IR K R 20 S i K T 52 i 50 A A FE AR G il Rl
B IR G LG TOHLER MR B WA B CO, MR BE 55 | 1253~ PR 458 1 B 1 S 3R {1 o Rl 100 JXURS: , [+ Bt
e EL0 ML P T 7K 5 BT BRI T 2 T s — 52 B A VR BE S0 ) I AR BIF 9 465 1 2 I 2P A 52 1) 7 i
SERE ST HE 25 T — RO (AL 3K W] BB B T[RRI S A [ PR EE T 38 0 S BT S e S T B K T 52 8
HEFDY,

X EAR SR ME AR B AR T 2 AR b K T 32 1 T SR B, S 2R A Bl g 2 S HO I K SR 0 g e
N B SRR AR fL a3 FEAEFEFE T K R A 0—60% e I, Y (1) A B & A8 1k, A FT
T 2K (50% ) B, LM rETR, oo BAR T S 25 R, BRI LI AR A2 5 FE 1Y PS 1T 32 3110 iy 3 1
FHABIEARAZ 245 07, SR AT LUE 3 — RN RAP LRIk 4E 47 PS 11 SO H O TE k. 3X 5 P. yezoensis B HEYE
YA I K AT 37 6 13, 7K 509 Bt 9 25 BE 48 3 M P A e A 16 M RS2 52 i 5 2R SR AR Y

Bl 4 FWEREIBLBEBERKI5%EHTARETERKER
G (PSH) AMANFEETF=EBHNTL(n=5)
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FECENGSE A FEFE HE R AT T 52038 1% e 1 S8 AURe ) S R 2 — o ZEAR TR T BOK R T ARG FEAY
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