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E 2009 45 7 AHIZE 2009 48 9 A AN G K 5 B EARTE ML K38 U BE (Sargassum thunbergii) 47 T 5% HE, LK
B B 5 R M B A FERLRAF LA R B ARiC I O A T R S AE R ST L. SRR (1) RERAMAET 7
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Trade-off between growth and reproduction of Sargassum thunbergii

ZHANG Shubao, TANG Yongzheng, WANG Zhifang, LU Zhicheng, CHU Shaohua, ZHANG Quansheng”
Ocean School, Yantai University, Yantai 264005, China

Abstract: Sargassum thunbergii is a characteristic plant in the rocky intertidal zone along the coast of China, Japan and
Korea. This alga plays important roles in the maintenance of a healthy coastal ecosystem due to its large biomass and high
productivity. Market demand for this alga is growing because of its high economic value in nutrition, pharmacy and
aquaculture. Recently, the cultivation of Stichopus japonicus is rapidly developing in China. As its irreplaceable feed,
utilization of S. thunbergii has been increasing, which has resulted in the severely damage of natural resources along the
coast of China. Large-scale culture of this alga is the ultimate way for the conservation and sustainable utilization of the
resource. Based on an ecological demography conducted from July 2009 to September 2009 in Wangfu Reef, Changdao,
Yantai, the resource allocation trade-off between growth and reproduction of S. thunbergii was investigated. Three permanent
quadrats at the same depth were set up, of which all thalli in a plot of 30 cm x30 c¢cm was sampled once a week. Thalli
inside the quadrats were randomly removed, bagged, and carried to the laboratory to estimate the relationships between
maturation and the length, and the relationships between vegetative and reproductive tissue biomass. At the same time,
thirty fertile and thirty sterile thalli were selected to investigate the effects of maturity on growth status, using repeated
measures ANOVA. The results showed the following. Reproduction initiated at the beginning of July and peaked at the
beginning of August (87% fertile thalli). The percentage of fertile thalli exhibited a statistically significant temporal
variation. The population investigated in present study is markedly different from those growing on the coast of Pingtan
Island, which results from the differences of photoperiod and seawater temperature. Temperature is the critical factor which
induced S. thunbergii to translate from vegetative growth to reproduction. During reproduction period, the percentage of
fertile individuals had a significant hierarchical variation, and the length of thalli played very important roles in the
percentage of fertile thalli and reproduction effort. Thalli must achieve a critical size before maturation. This suggested the
maturation was size-dependent. One underlying assumption in life-history theory is that the trade-off between growth and

reproduction can explain this phenomenon : larger plants may take in more resources than smaller ones, which can generate
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a greater number of reproductive meristems per unit of vegetative biomass. At the peak of fertility, the individuals with
greater vegetative biomass were characterized by higher reproductive output, but the different increment speeds between
vegetative and reproductive tissue biomass were found. The energy accumulation and growth center varied with growth period
indicating that the reproduction meristems growth relies on vegetative tissue and there is a trade-off between reproduction
and vegetative growth. Because of partition of resource, senescence and rupture, after the peak of fertility, fertile thalli
showed a pronounced negative growth rate while sterile individuals still exhibited a positive growth rate. These results
indicate that a trade-off between growth and reproduction exists in the population of S. thunbergii. This life history trait is

the result of adjusting to the stressful conditions of intertidal habitats.

Key Words: Sargassum thunbergii; trade-off ; reproduction; size-dependence; growth
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S B (Sargassum thunbergii) , % J&#% %] (Phaephyta) . 224 % H ( Fucales) . Iy 2 # P} ( Sargassaceae ) \ 5
JFEBE IR (Sargassum) , Ry EVHEH LA LS B MM bR AR AE A E R AL R . REBMES
HEFNBBELEH SRS YR, REA R0 Tl CERMZGAME " 44 KM S (Apostichopus
Japonicus ) FRFEN & JRAGHE , REBBEGRE R, B T F 21 WA RIR S, EHik, FFRRBEERY
WFEXT B AR IR R DL R A TH R AR A EEE L.

[F] i AR — 4,V 2 W B L B R M R A, (B B YRR A 1) R AE ¥ B v JU R AR K F b SR A i
WG TRSHEY . BENAR AEMZRWET LR SAEAHRAMZAFENENRR, FrE5E
BRI VEVR AU , B AR K2R B AR - A AP AR Y o ST AU 338 , Dewreede Al Klinger "™ 421 : (1) 41
R REFAR—E MR/ DA BRI LETE ; (2) BT RIEH 40 F), WURTE A T I 1R i AR KT B 243 0k 5 (3) Bl
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B RAEAEIAL T IR G K & B LS Z B B AR MR K58 (37°95'N;120°73'E ) . ithab Jhy 5 Tl o i
B RWKEA KR B o SEHBL 3 ML T R — ALK I [ 2 FE 3, 2009 48 7 A4, TEAE b AR 38 B 14
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P <0.0001) , Herp y AAREFE T, 0 R EE & L BABEAF K BE X8 (8 3) o 7 222047 2 B A FE 3 1)
RENEERALANEREREN(ER D) . XERERKENPEFRERBENEHPHHEERMA,
SRR BE I LA /M

F1 WREERFESWHHEEK EXT AL G50
Table 1 Two-Way ANOVA of the effects of time and length on percentage of fertile thalli

RZ P Source H1E df 75 Mean square F P
fi[E] Time 3 0.024 7.958 <0.001
KJE Length 6 0.611 205. 407 <0.001
%% Error 18 0.003
S Total 27

20 L — 5225 37N AR B

B3 A Frequency distribution/%
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3 \\\
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5 10 15 20 25 30 354045 50 55 60 5 10 15 20 25 30 354045 50 55 60
K/ Length hierarchy/cm

B2 SEHERERREKENTES G
Fig.2 Frequency distributions of thalli length during reproduction period in Sargussum thunbergii

2.3 AFEALEREEFALERKKR
HEFE R, A AR RS ERAR WAV EREBERNIEMARX(E4) (R=0.7921, P <0.0001),
SRR N y=-1.2327+1.6835x (F=90.906, P <0.0001) ,Hr y RFAEHAA LY R, » REEFH

a0/

o XRUVEFRARIEEKBEAREFAHARNE T WAL . B 5 IrRIRERBR T LB , & 5F

HLAMAEFHHRR ARG S B PR U A5 6], BB E SR A RS R A B XA Bt in (5
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A AR IE R I B T B IR AR IR R

90 -

y=29.0411 + 64.5290x sol  »y=12327+1.6835x
80 |- R =0.7491 . R=0.7921 .
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40 - P <0.0001

P <0.0001
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W
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HFHA S A Rt
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0.8 1.0 12 1.4 1.6 BRASEYE

KBRS Log (length) Vegetative tissue biomass/g
B3 Z£EREHEENSHARGFEHRENLEEXR B4 ERALEMESEFALENMENLEEXR
Fig.3 Linear relationship between reproductive effort and mean Fig.4 Linear relationship between reproductive tissue biomass
length of fertile thalli at the peak reproduction and vegetative tissue biomass
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Fig.5 Growth rates of reproductive tissue biomass and
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Fig.6 Mean AGR of thalli (mean =SD)
vegetative tissue biomass (mean + SD)
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