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VA W I 38 TR ), 46 2 it KR il T B RV K AR T
WO MIAC S AL T AT KA TG DL SR X, 32 A
T Bl ) 5 M 95 T T O DL SR B TR Bh R0, 2 KK
15 BI) 5% Wi A X A7) o
1.2 ik

8 2013 425 H iz ] BioSonics DT - X [n]FE
DUASCERI A AT 2 % J1 00 5 R 0 o T 3 3 PR R R YA
T BT 55 FE A5 0BT, AR RC 5 2R v O ] 5 L A
FEJLAS NI A A /0N BBl 1 46 v 403 5 17 75 b 0 44 3
L H R B HCR AN E L2 1) oy A R3S BT
5% ) o 3 A7 R R DA B N Ry 1 Bl el ) 1
Bl AT AE AR T 5 7 v 00 328 BB B Ay 3 P 9 A
554 1A 32 M 36 5 XSP (30°42'25. 03N, 122°46
57.63"E) #EATJHA BT (B 1) 6
1.3 REHE

25T A R A B, R S 4 A R A A AT
BRfg P LA 1.2 ~3.8 m i [, T BEAE A
i JE 0 P 2 A A e g B T R B A A
T LR 1. 4m £ 47, 2013 4 8 H—2014
A 6 J1 18] 7E B 32 A A XS R T — IR BE LR
SR BEREA 30 R P RAAER BSR4 ~10%
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Fig.1 Location of the study site in Gouqi Island
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Fig.2 Seasonal variation in morphology of Sargassum horneri

(a) Summer-specimen; (b) Autumn-specimen; (c¢)Winter-specimen; (d) Spring-specimen
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wE - AT - M i R AE AN R 2 2
U [R) R B ) A A O, k= I S (LA F (4. 57
+0.77)~ (70.24 +8.73) em Z[a] (& 3); Hf
HBERAMX N, A K# RN 1,52 mm/d; k2
ARG, A KR 2,29 mm/d & R AE K iR
R, A KRR 1,29 mm/d ;3 2 4
AR K B o PR BE B, A KO R ] Gk
3.80 mm/d 4 ¥ bR = 5 A B B Y 2= AR B
H(E1),

R A B L PR v JRE A i K 2
fl7E(2.95 +1.40)~ (60.99 +19.97) cm Z[d],6
HE K nl ik 120033 om; £+ B A2 48 (1. 69 =
0.47)~(2.80 +0.65) mm i A P2, BT
KREMBERAAHENFTENMECER D H
1 T A T 52 B O [ G A e, 2
{4 (0.33 £0.20)~ (8.06 +3.49) cm, Kl
fE T35 19.74 om; MBI B2 B A W8 A9 245 22 )
M (R 1),
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Tab.1 One-way analysis of variance table for effects of time on selected traits

£ parameter n n. 1 F P SNK
PR/ cm 30 10 B . _15.354 0.001 a)8;b)9;¢)10,11;d)12,1;
individual length 20T ' e)3;f)4;2)5;:h)6
MMEAEY R/ (/1) 10 10 Fo =12.28] 0.003 a)8,9,10,1,11,12,3,4;
individual biomass 9.20 ’ ' b)5,6
< JiE/ 8:0)9;¢)10;d)11;e)12,1,3;
AT/ em 30 10 Fy 5 =21.205 <0.001 a)8;b)9;c¢) )11ze)
stalk length £)3,4;2)5;h)6
“H AR/ 8,10,11,3,1;b)10,11,3,1,9,12,5;
*ﬁTﬁﬁl cm 30 10 Fy o =15.866 20,001 a)8,10,11,3,1;b) 10,11,
stalk diameter c)11,3,1,9,12,5,4;d)9,12,5,4,6
F MK/ cm 90 10 F. . =5.903 0.026 a)8,9;b)9,10;¢)10,11;d)12;
primary branch length S ’ e)1;f)3;8)45h)6,5
F A A 593 10 F 21.879 0,187 a)8,9,10;b)10,11,12;
blades per primary branch i s ' c)11,12,1;d)3;e)6;1)4;52)5
It L/ 6,5,4;b)8,3,1;¢)1,10;
R K E/em 270 10 Fy p =4.352 0.052 a)6,5,4;b)8,3,1;¢)1,10;
blade length d)10,12;e)12,11,9
I i/ 6,5;b)4;¢)3,1;d)10,12;
fﬁﬂg cm 270 10 Fy s =28.257 <0.001 a)6,5;b)4;¢)3,1;d)10,12;
blade width e)l1;1)8,9
AR -RE 270 10 Fy 2 =0.064 0.803 2)8;0)9;
blade L/W ratio 9,260 =7 : €)10,11,4,12,5,1,3,6
I Wi/ 10 3 g/4 6,5,4;b)3,1;c)10,12,11;
FRAER/ (<107 Fy g =0. 181 0.676 Y 31
blade biomass d)8;e)9
’ﬁii{’(]}i/mm 270 9 F —5.540 0.032 a)9;b)10;c)11,1,3;d)12;
vesicle length 5261 . ’ e)5,4,6
[EEHAA/mm 270 o F ~13.693 0.002 a)9;b)4,5,6,1,10,3;
vesicle diameter §.201 ’ : €)6,1,10,3,12;d)11
SR/ ( ><1()’3g//|\) 270 9 F -7.018 0.018 a)9;b)10;¢)5,6,1;d)4;
vesicle biomass §.201 ' e)3,11,12
SR /mm 270 3 Fy 27 =4.673 0.097 a)4;
receptacle length ’ b)5,6
- B AR a)4d:
£ LR/ mm 270 3 F 0 =27.887 0.006 a)4s
receptacle diameter ’ b)6,5
[ E=N -3 I~ .
ARITERR/ (10708 Fyo =1.128 0.3 Vb
receptacle biomass ’ b)5,6

TE - SNK RAE S 2 1 38 7 63 18] (1—12 J3) S {H0 09 AABLE , JHG o AN [6) B9 5 B SR AE AN T3] 9 2 201, 2 VA 8805 S AL T <7 B WL 42 B 2 13 2 4
1 25 (E /N B HEAT HE B, 2 P9 A8 05 R AE AT R 0 00 2 501 3% (5 AT B S8 19 22 S A (P > 0..05) , AL IR AR B 7 SR AE AT L A £33 ) 2 B i 14
EEA WA 22 52 E (P <0.05) sn. L R AL H BLZ Biy H 14 B k7

Notes: SNK indicates groups depicted months ( January to December) of similarity of mean value, among which different letter represents
different group; figures of intra-group and letters of inter-group are arrayed in terms of the order from small to large of mean value of parameters
within the relevant months; figures of intra-group indicate that there is no significant difference in mean value of parameters within the relevant
months( P >0.05), figures of inter-group indicate that there is significant difference in mean value of parameters within the relevant months( P

<0.05); n.l. indicates the number of levels
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Fig.3 Seasonal variation in individual length of

Sargassum horneri in Gouqi Island
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Fig.5 Variation in blade length,blade width and

L/W ratio of secondary branches
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Fig. 6 Seasonal variations of blades morphology
of Sargassum horneri
(a) Summer - specimen; (b) Autumn - specimen; (c¢)Winter —

specimen; (d) Spring — specimen
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BB AR i R0 N B R (L, F B A AN
(12.63 £4.88) A Hl BT HEANHAE 6 A w1
B REAR (7).

REREMHMEES.91£0.84)~ (12.29
2.97) mm 2 [A] 8l AP R Rk I E H BEAE 4
H,ATIA 19,50 mm; B (] 522 B S0 38 0 s B A, 9%

JaFHE R . R EARMIEAE (1. 67 £
0.10)~(2.46 £0.47) mm Z[a]3E 3, MR E KK
D BEAE 11, Ak 3.48 mm(K2), U#EH
feAE A KA B I 11 A 5 2 BUAS R 72
JER) B ¥esh, MM KEMERY R EK
TR D)
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Fig.7 Monthly variation in number of
blade-vesicle-receptacles of primary

branch of Sargassum horneri
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Fig.8 Morphological types of vesicles of

Sargassum horneri

(a) With coronal blade; (b) Muticous; (c¢) Mucronate
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Tab.2 Statistical table on selected traits of Sargassum horneri
Ay BFRE/em  MFEA/mm KR O e mm A R/ mm A RUERE/mm A R /mm
month stalk length stalk diameter prlm:zg:anch vesicle length  vesicle diameter receptacle length receptacle diameter
8 2.95+1.40 1.69 +£0.47 0.33+£0.20 — — — —
9 12.22 +3.89 2.39£1.28 0.60 +0.37 5.91+0.84 1.67 =0.10 — —
10 22.17 £7.05 1.96 £0.75 0.92 +0.49 7.82£2.25 1.97 £0.41 — —
11 27.34 £10.30 2.13£0.65 1.17 £0.66 10.01 £2.20 2.46 £0.47 — —
12 33.74 +£11.94 2.40 £0.69 1.79 £0.89 11.51 £3.23 2.18 £0.41 — —
1 35.45 £10.59 2.17£0.73 2.35+1.47 10.23 £3.12 1.99 £0.59 — —
3 37.67 £12.87 2.15+0.72 3.56 £2.06 10.28 £2.29 2.04 £0.07 — —
4 41.05 £17.52 2.53+£0.75 5.37+£2.44 12.14 £2.93 1.85+0.57 5.83£3.70 0.83 £0.33
5 48.75 +15.51 2.45£0.58 8.37 £3.84 12.12 £2.74 1.90 £0.45 17.54 £7.91 1.81 £0.51
6 60.99 £19.97 2.80 +£0.65 8.06 £3.49 12.29 £2.97 1.97 £0.42 19.31 £8.45 1.83 £0.49
TE " AL A A3 FRAE R H 3
Notes: “— " indicates the lack of occurrence of traits in relevant months

®3 FEREHEENRERHAHEHYIEFHFE
Tab.3 Occurrence and phenology of receptacle of

Sargassum horneri through the lifecycle

I (8] R J AN L IR R
time occurrence maturation /mm maximum
8 HEB4E3 )] A B — —
4 7 HEE R 15.44
5H B A 46.22
6 J HEEY ®E 41.99
T —" AL A B[R] R AE A 30
Notes: “— " indicates the lack of occurrence of traits in relevant time

1E 4—6 F A ST H BRI [l , = M0AL B A 5E
FERCH LB SE 3 e AR A 4,5 H 2 4
BB, RS b A SR FE P 2 B8 B R R,
H(11.2 £5.05) A~56 A Je i 3 1 08 = 41, 00
B AR FEATR H A AR (1 7) o EFEAE R
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9 REERENEEERR
(a) B2 s (b) BEERBIR Y (o) BRIFA — i 2 —4
AFHAE; () FRIFA 2 AR () BARIFA — AR5 (D)
PORIEA — AT TE
Fig.9 Morphological types of receptacles
of Sargassum horneri

(a) clubbed; (b) axiolitic; (c¢) clubbed with a blade and a
receptacle; (d) clubbed with two blades; (e) clubbed with a
blade; (f)clubbed with a receptacle
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B R AR R R E A T (1. 44 +
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HAIT J B2 AR ME, 7351 4 (1.44 0. 68)
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J& M R AN AR A= 0y B e [) T 328 34 22 0, A /DMEL
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FZAE 3 H IR F] 2 A ORAE, 435 R (4,39 «
4.02) x 10 g/~ Fl (4.06 +2.30) x 10 g/
(F4), REMMEAYEERI BN
R (R 1) o 7 4—5 Hf s A K uh 1, 2E 58
FER AR A Py 52 B PR 3 Ik 5,6 ] ik #
A A B N B B KAE L, 8 (5.07 £3.55) x
10 g/ (£ 4) o RTS8 i 7 48 B
AR (ED,
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Tab.4 Statistical table of biomass on selected traits of Sargassum horneri

BT

N A~ = A~
Ay s ety T

A )
/(x10 3 g/4)

KAy
/(x10 3 g/4)

HFHICAE Y
/(x10 3 g/1)

month individual biomass stalk biomass blade biomass vesicle biomass receptacle biomass
8 0.15 £0.06" 0.17 £0.03" 10.93 +6.30¢ — —
9 0.45 +0.17" 1.28 +0.31° 14.42 £6.76° 1.11 £0.69* —
10 0.55 +0.24" 1.46 £0.82°¢ 7.01 £5.47° 2.21+1.01° —
11 0.75 +0.24" 2.29 +0.82¢ 8.65 +5.90° 4.34 £2.43° —
12 1.02+0.31° 2.86 +0.84° 7.05 £3.86° 4.39 £4.02° —
1 1.22 £0.45° 3.16 +0.91° 4.44 £3.03° 3.08 £1.99° —
3 1.64 £1.25° 4,08 £1.298 3.68 +2.63" 4.06 £2.30° —
4 2.95+1.79" 5.01 £1.33" 2.22 +1.50° 3.72 £2.71¢ 0.69 £0.66"
5 5.79 +3.59° 6.45 £1.45' 1.56 £1.00° 3.10 £1.90° 4.49 +2.98°
6 6.76 +4.35° 7.43 £1.54] 1.44 £0.88" 3.12+1.89° 5.07 £3.55°

TE " RAEARBLH O FRAE A B 5 A% R SR bR A IR/ G 5 BER R 22 AN B35 (P >0.05) , ARR/NE F R 2 57 8% (P <0.05)

Notes: “— " indicates the lack of occurrence of traits in relevant months; In the same column, values with same small letter superscripts mean no

significant differences( P >0.05) ,different small letter superscripts mean significant differences( P <0.05)
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Fig.10 Coefficient of variation( CV x100) vs.

percentage between-individual variability ( % V)

for selected traits.

Bl:Blade length; Bw:Blade width; Blw:Blade LW ratio; VI.
Vesicle length; Vd: Vesicle diameter; SI: Stalk length; Sd: Stalk
diameter; Rl:Receptacle length; Rd:Receptacle diameter; PBI.
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Life history and morphology of Sargassum horneri from the
Sargassum seaweed bed of Gougqi Island

CHEN Liangran, ZHANG Shouyu” , CHEN Yan, ZHAO Xu, ZHOU Xijie, CHEN Yingzhou
(College of Marine Sciences ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract: To study the life history processes and morphological traits of Sargassum horneri from the
Sargassum seaweed bed of Gouqi Island, this study first conducted the investigation of the growth and
reproduction during an annual cycle of Sargassum horneri,and 16 related biological parameters including
individual length, blade, vesicle and receptacle were analyzed. Experimental results showed that growth of
Sargassum horneri can be divided into 4 phases within the year according to the occurrence of different
biological structures in its life history: (1) seedling period during July to August,during which plants consist
of stalk ,branch and blade briefly, plants grow with an average rate of 1.52 mm/d; (2) adult period during
August to April of next year, all biological structures were consummated and successively recorded the
occurrence of vesicle, secondary branch and receptacle in September, November and April of next year
respectively,and plants grow with an average rate of 2.01 mm/d; (3) reproduction period during April to
May, the occurrence of receptacles indicated the arrival of reproduction period, while the concentrated

’

dispersion of ovums indicates the arrival of “climax” of reproduction period, and plants grow with an
average rate of 3. 80 mm/d; (4) senescence and degeneration period during May to June, the majority of
plants begin ageing with detachment of biological structures, while the average growth rate of plants reaches
0. 99 mm/d due to the supplement of immature individual. In the 16 biological parameters detected, 10
parameters including length, individual biomass and primary branch length showed a significant seasonal
variation( P < 0. 05). This warm -temperate species exhibited a phenological behavior intermediate between
tropical and cold-temperate species of Sargassum. Analysis of within- and between-individual stability of 10
morphological parameters indicated the lowest stability of primary branch length( Ed =95 ) , which belongs to
the best parameters for distinguishing species and may provide us with the basis for morphology research and
species identification of Sargassum.

Key words: Sargassum seaweed bed; Sargassum horneri; morphology; seasonal variation
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