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Fig. 1 Sketch map of sampling stations
S1: raft Sargassum horneri sampling station; S2: intertidal zone
Sargassum horneri sampling station.
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Fig. 2 Sargassum horneri sample collection
a. Raft Sargassum horneri; b. Intertidal zone Sargassum horneri.
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Fig. 3 Monthly variation of selected environment traits
a. Intertidal zone and raft monthly mean temperature variations; b. Effective temperature variation of intertidal zone and raft
Sargassum horneri; c. Intertidal zone and raft monthly mean irradiance variations.
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Fig. 4 Monthly variation of biological parameters of intertidal zone and raft Sargassum horneri
a. Changes in plant height of intertidal zone and raft Sargassum horneri; b. Changes in wet weight of intertidal zone and raft
Sargassum horneri; c. Changes in maximum primary branch length of intertidal zone and raft Sargassum horneri. Different letters
are marked on different habitats in the same month indicating significant differences between groups (P<0.05).
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Fig. 5 Intertidal zone and raft Sargassum horneri
a. Intertidal zone Sargassum horneri that has just began to decay at the end of June; b. Dead intertidal zone Sargassum horneri at the
end of June; c. Raft Sargassum horneri with severe decay at the end of May; d. Raft Sargassum horneri that has died in June.
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Tab. 1 Statistical table on biological parameters of intertidal zone Sargassum horneri

n=30; X +£SD
At kit /om g BB IpRASR om BT CC ) g ot )
month plant height wet weight longest primary cumulative effective irradiance
branch length accumulated temperature

9 6.5+2.4 1.6+0.7 6.0+1.5 560.4 50.7
10 12.2+4.1 3.3%1.3 6.9+1.5 1046.8 26.2
11 21.74£5.0 6.8+3.1 7.7£2.2 1444.6 16.2
12 25.9+5.5 7.5+£2.3 8.2£2.9 1679.3 15.2

1 30.3+5.0 8.6+1.9 9.1+3.2 1797.4 13.9

2 33.4+8.2 9.1+3.4 9.5+3.0 1851.4 9.7

3 45.3£12.3 17.4+7.1 21.4+6.9 2035.5 56.9

4 54.7+25.9 35.2+14.5 42.6£21.5 2295.6 64.1

5 67.9+22.5 62.4+16.7 46.4£10.6 2653.7 40.5

6 42.7+£24.7 22.3+8.8 26.3£17.2 3096.8 46.7

WA . R KWE R 9 9 HA(32.5411.9) em. (17.4+14.4) g F1(14.8£10.1) cm
AWIER(6.5£2.4) cm., (1.6£0.7) g FI(6.0+1.5) cm MK Z 2023 4E 4 45 K AE(168.1421.0) cm .,
HAK E 2023 4F 5 A MR KA (67.9422.5) cm, (147.6£24.1) g M1(131.8426.4) cm, | 5 H KN
(62.4%16.7) g H1(46.410.6) cm, 6 H T  (102.3£20.3) cm. (57.7+16.9) g F1(75.9£19.6) cm,
(42.7424.7) cm, (22.3+8.8) g MI(26.3+17.2) cm; 1 AL HERRE  RR AR A0 A A I B o R
PO bR R . IR AR A B BE A il T T ) Al 3
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Tab. 2 Statistical table on biological parameters of raft Sargassum horneri

n=30; x+SD

At i fom 1T/ RO B B e BRI CC O gy fumol)
month plant height wet weight %?fﬁi;plrelnn;}rly aczﬁgllllilztgiet:m;?rl;ire irradiance
9 32.5+11.9 17.4+14.4 14.8+10.1 556.8 53.6
10 51.4£30.2 24.3+29.1 31.2420.1 1036.4 27.5
11 75.6+16.5 46.2+14.3 51.8+£21.0 1425.2 17.6

12 91.4+17.3 61.1£19.5 67.5£16.7 1665.8 7.4
1 114.2+£21.3 80.5+19.1 85.7+23.8 1784.8 12.5
2 127.4+23.1 94.7+25.7 98.7+18.9 1842.2 6.8
3 154.2+24.6 115.1+£21.8 124.3£17.6 2025.7 54.2
4 168.1£21.0 147.6+24.1 131.8+£26.4 2284.9 73.0
5 102.3+20.3 57.7£16.9 75.9£19.6 2641.4 46.4
6 — — — 55.5
T Rp =7 R ARRLEFEL.

Note:—indicates no sample.

H 1. 2 T 4 w] a0, i i) o ) i o oo 398 4
MRV Vg 1>Vo_y 5, M AEKIAH K
FEER V) Vas n>Vo_o n; FEHLHRHERK = A1
BRWA B KEBKERD): Vs i>Vo s n,
/ﬁﬁiﬁﬁﬁ(m Via 1>V _3 53 (8] AR 2R
WAy 2 S e A . 1E A B A
i — A By fE A0 B T . AR A K AR R
R K T R [ e o, R o A R
T, I R A 21
23 BEHEMERAEREKEEARENESR

CREE 4T 1, 2 AT, ARSI B A K
SR I TR i R A R 1~2 N H R
RS i 53 BIAE S H RN 4 H 3k 1) A 4 a1 Tt
S, DR AR L T AR K A R K A R A
A R, s A ROBR A5 2653.7 C-d
122849 C-do AN, FEHLH MRS . 1B
R K] A A3 A K B 38 3 i K36 i Al R 13
[ e 1~2 AN H o 0 IR0 4 ik = s K w2k
IR ERE 4 HIRBIR R H0R, T a3
N 2295.6 C-d, MBHELE S H KB KIGKH0R,
B A R N 2653.7 °C-d; T 48 2R 5 i ke v AR
R A R R 3 Ak Bl R K R, B
FHAERBIR K 2025.7 °C-d, WELE 4 A3k
B, BT A RORR N 2284.9 C-d, ML
] R B A B T, PR L R AR

B AR o3 R B 8 ) dpe R SRR, T 19 AL
R A2 /)N 360 [0 ol A 35 o
2.4 REFNNIEXTHEEE KA

I 3.4 FEk 1.2 A%, 2 H i la)a figae
B AL FRIR N, IREE 9 CAA, WA AR B
PR R E AL KA A R A BN T 3.1 em.,
0.5 ¢ F10.5 om, TAEHLHBIRE | R & Al KA
AR EE AR AN T 13.2 em  14.1g F112.9 cm.,
9 CZE A A AVR ek sf 58 0 3 A= T 38 K381 1]
R o W AR 12 5 4 ARG, P
15 ‘CAA, 4 AR 12 7 5 48.9 pumol/(m*-s);
12 Atke . WEASRKYIE BB HE T 4.1
cm, 0.7 g fI1 0.5 cm, 1 4 Atk . {BHE MK
R EE A AN T 19.3 em, 17.8 g Fl 21.2
emo FRUEET, JCME M 4 g se A K&
R AR A R B AL R g, R
WisE 12 5 3 ARHREAHIE 13~14 °C, 3 1tk
b 12 H K 46.8 pmol/(m?*+s); 12 A ke . 1% 5 Fl ik
KA B S AN 15.8 em. 14.9 g Al
15.7 em, 1 3 AkkE . BEH MR E S B
A RIEINT 26.8 cm. 20.5 g 1 25.6 cm, 3 K
BRRT 12 Ho HRURET, Sesskd A 68
RIS ZRA A DR T R

AL G gt, #EABEE T, R — 0 A8 4 4
BETEE | R R R ) A A A R K R e
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KT AL 4 e PSR e bk v L TR R KA
A O B B i A A 378 38 [ 7 40 i (&1 4) o T
N o1 S e St B e R e 2 G B
FRIREE2ZELE 11 AL 0.3 °C, WE1H M e
1 56343502 34.0 pmol/(m*- )l 35.4 pmol/(m®+s).
T T FAE AL I B FDG R 1 25 AR, RS
Y 3 A R R R ) A T I [ e A

3 itie

3 AA4EFAEERREER

Li 2:RY% MO -1 0 m B - LA F 3 m L)
W, BEETREE RIS N, Stk SRR R, KR
WA 25, FEADT T, MoAd 58 (A g
IR 2E R AR, 4 Li PR LE R LR
5 2 WA 1)y R0 T 5 B TR B AL, 3 )5 1
SRAE R T R o AU 25 PR 5 (0 T A 4 o
FAHIE 5 10 0 1) 2l ] B0 4 ke v AL B, (L T Al
] 3 R B A A A ) << T A5 i T 1 A RRCRR R A
378 1R T ()T R, T BB O ) [R) A R R YO o
TR o

PR el SR P AL 0y, TSR e IR
1) A R I < TS T 75 14 A 5CRRR A2E /N T 3 ]
R o T [ Al RS A AR RO 25 AN R,
HB I R AR B0 AT RE 2 PR O S AR R PO B IR RO
KT ] e . A F 5 2 WG R I 4 e D6 65
WCERCRAE R E T R AP, A G PR K R
AT SRR, S PR I 85 1 AT i 2w 3
KEBIEIR 24 T4, B R/, mgseR
ORI TR, HECOhRE, LA SO
AR T AT o FE 41 35 pmol/(ms)
fe A e WOGER AT RE S BT A AR K R A
RSB RLAZE /N [ e 0 35
32 EIEEAEKMEERH

AL BETR, D638 R 7 47 1] Al AR 458 2 ]
AR HORTE R AN, 7E R A 2L R
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Comparative growth analysis of intertidal zone and raft Sargassum
horneri in Gouqi Island
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Abstract: The sea area near Gouqi Island harbors expansive floating colonies of Sargassum horneri, whose
specific source remains unidentified. Despite this, the distribution of S. horneri in the intertidal zone is limited.
Hence, analyzing the growth changes of both intertidal zone and raft S. horneri is essential for understanding the
origins of “gold tide.” Previous studies have demonstrated a correlation between the growth of intertidal zone and
S. horneri and the changes in effective accumulated temperature. Furthermore, it is suggested that temperature and
irradiance may have varying effects on the growth of intertidal zone and raft S. horneri. In this study, we aimed to
explore the specific sources of floating S. horneri in the sea area near Gougqi Island. We also aimed at elucidating
the growth patterns of both intertidal zone and raft S horneri and identifying the required effective accumulated
temperature. Additionally, we aimed to discern the distinct impacts exerted by temperature and irradiance on these
growth patterns. Intertidal zone and raft S. horneri were collected monthly between September 2022 and June
2023. The temperature and irradiance changes during the life cycle in this period were recorded, and the variations
in different plant traits, such as plant height, wet weight, longest primary branch length, were analyzed. Lastly, the
effects of temperature and irradiance on the growth of S. horneri were also investigated. The results are
summarized below: Average plant height, wet weight, and longest primary branch length of raft S. horneri were
(168.1£21.0) cm, (147.6+£24.1) g, and (131.8426.4) cm, respectively, which were much larger than those of
intertidal zone S. horneri [(67.9+£22.5) cm, (62.4£16.7) g, and (46.4+10.6) cm]. Before the breeding period, the
growth rates of wet weight, plant height, and longest primary branch length of raft S. horneri were much higher
than those of intertidal zone S. horneri. Raft S. horneri grew rapidly compared to intertidal zone S. horneri. The
low temperature condition of about 9 ‘C limited the growth of S. horneri, and the stable irradiance around 35 pmol/(m’-s)
may be the key factor that leads to the effective accumulated temperature required for the growth of raft S. horneri.
This value was much smaller than that of intertidal S. horneri. Additionally, the breeding time of raft S. horneri
was 1-2 months earlier than that of intertidal zone S. horneri, and the growth rate of the former was much greater
than that of intertidal zone S. hormeri. Raft S. horneri may contribute significantly to the floating S. horneri
population in the sea area near Gouqi Island. Our results illustrate that the growth rate of plant height, wet weight
and longest primary branch length of the raft S. horneri was much faster than that of the intertida zone S. horneri,
and it suggest that irradiance is the key environmental factor affecting the growth and reproduction of intertidal
zone and raft S. horneri. These results provide a scientific evidence for identifying the source of floating S.
horneri, which may assist its efficient cultivation in the sea area near Gouqi Island. In addition, the study
confirmed the interference of external factors; for example, the impact of waves on the growth of intertidal zone S.
horneri was much greater than that on the growth of subtidal zone S. horneri. Hence, the maximum plant height of
intertidal zone S. horneri at similar temperatures and greater irradiance was smaller than that of subtidal zone S.
horneri, and the decay was faster than subtidal zone S. horneri.

Key words: Sargassum horneri; intertidal zone; raft; selected traits; temperature; effective accumulated
temperature; irradiance
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