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Ecological observations on Sargassum thunbergii cultivated in ponds

HU Fan-guang WANG Zhi-gang LI Mei-zhen”
XU Zhi-guang WANG Xiang-yu

(Mariculture Institute of Shandong Province, Qingdao 266002)

ABSTRACT To investigate the bioremediation function of Sargassum thunbergii, the sea-
weed was cultivated in ponds from March 2009 to July 2010, and the growth of thalli cultured in
four modes with different temperature, light intensity, salinity and pH was determined. The
results showed that,1) under the same experimental conditions, wild seedlings grew faster than
the curtain seedlings, and artificial seedlings grew even slower; 2) water-level of 40-60 cm was
most suitable for the growth of S. thunbergii, better than 0-20 cm or 80-100 cm, while 150-200 cm
showed the slowest growth and the thalli began to drop off due to decaying in mid May; 3) the
thalli grew most rapidly at water flow rate of 1 m/s, which slowed down with the decrease of
flow rate; 4) the thalli growth was at its best at light intensity between 4 000-6 000 1x, and the
growth rate was relatively slower with the light intensity above 10 000 1x or below 3 000 Ix. Ad-
ditionally, this study also showed that from late April to mid May (water temperature, 14-18

C), S. thunbergii entered the fast-growth stage, with rapid increase of length and biomass;
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from mid May to early June (water temperature, 18-23 C), the seaweed started to spawn and
its length and biomass reached the maximal values; from mid-to-late June (water temperature,
>24 C), the seaweed began to decay and rot off due to the increasing water temperature.
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Table 1 Pond environment factors and growth conditions of S. thunbergii natural seedling, artificial seedling and curtain seedling

T B - TR - B S aUNIS Eﬁ%‘{?ﬁﬁ‘?@f‘zi

Seedling Date (m-d) Water Salinity pH Averagev length AVf}rf{ge wet weight of

temperature( C) of thalli (cm) individual seaweed (g)
03-26 9.3 30.3 8.2 8.7+2.53 0.97+0. 28
04-09 14 29. 8 8.1 12.443. 60 1. 3440. 45
04-21 14 30 7.9 16.1+4. 08 1.75+0.71
[ AT 04-29 16 30.2 7.9 26.146. 01 2.90+0. 96
Natural 05-11 17.4 30.8 8 35.3+4.93 4744214
seedling 05-21 18.5 30.2 8.1 37.5+6.88 7.50+1. 90
05-31 22.5 29.7 7.9 40.547. 23 13.344.02
06-11 24.5 30.3 8.1 43.66.73 16.5245. 06
06-22 24.8 30.8 8.2 38.0+7.58 11.0343. 23
03-26 9.3 30.3 8.2 5.441.72 0.49+0. 21
04-09 14 29.8 8.1 5.9+ 1. 74 0.5520. 20
04-21 14 30 7.9 6.041. 68 0.58=0. 33
IOT i 04-29 16 30.2 7.9 7.043. 40 0. 85-0. 39
Artificial 05-11 17.4 30.8 8 12.6+3. 47 1.58+0.97
seedling 05-21 18.5 30. 2 8.1 14.5+4. 02 2.8240.79
05-31 22.5 29.7 7.9 16. 044. 63 4.75+1. 21
06-11 24.5 30.3 8.1 17.544. 89 6.68+1.30
06-22 24.8 30.8 8.2 14.043. 48 6.03+1.16
03-26 9.3 30.3 8.2 6.043.04 0.59+0. 35
04-09 14 20.8 8.1 7.443. 40 0.740. 37
04-21 14 30 7.9 11.244.0 1. 2340. 40
ST 04-29 16 30.2 7.9 14.2+4. 63 1. 600. 99
Curtain 05-11 17.4 30.8 8 16.144. 58 1.8741.07
seedling 05-21 18.5 30.2 8.1 20.0+4. 72 4.10+1.77
05-31 22.5 29.7 7.9 22.3+6.82 7.13+2.12
06-11 24.5 30. 3 8.1 19.0+5. 71 6.72+1.75
06-22 24.8 30.8 8.2 16.144. 18 6.10+1.58
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Table 2 Growth of S. thunbergii cultured at different depth and different environment
KIZE K BERPH K PR AT R T
Water level Ell)%ﬁ(ﬂ -HD Water EE pH Average length Average wet weight of
(ecm) ate(m-d) temperature( C) Salinity of thalli (cm) individual seaweed (g)

03-26 9.3 30. 3 8.2 8.7+2.53 0.974+0. 28

04-09 14 29. 8 8.1 12.443. 60 1.3440. 45

04-21 14 30 7.9 16.144.08 1.7540. 71

04-29 16 30. 2 7.9 26.1+6.01 2.90+0. 96

0~20 05-11 17.4 30. 8 8 35.34+4.93 4.74+2. 14
05-21 18.5 30.2 8.1 37.5+6.88 7.50+1.90

05-31 22.5 29.7 7.9 40.5+7.23 13.30£4.02

06-11 24.5 30. 3 8.1 43.6+6.73 16.52+5.06

06-22 24. 8 30. 8 8.2 38.0+7.58 11.03+3.23

03-26 9.4 30. 3 8.2 8.7+2.53 0.97+0. 28

04-09 14.1 29.8 8.1 12.743.68 1.35+0. 46

04-21 14. 2 30 7.9 19.8+5.0 2.10+0.75

04-29 16. 1 30. 2 7.9 34.2+5.32 3.81+1.11

40~60 05-11 17.4 30. 8 8 46.2+6.17 5.80+1.95
05-21 18. 4 30. 2 8.1 51.34+7.07 10.50+£2. 32

05-31 22.4 29.7 7.9 53.3+6.75 19.60+5. 18

06-11 24.3 30. 3 8.1 55.2+7.82 21.4944. 94

06-22 24.6 30. 8 8.2 50.1+£7.08 15.30+3.93

03-26 9.5 30. 3 8.2 8.7+2.53 0.9740. 28

04-09 14. 2 29. 8 8.1 11.24+2.87 1.2440.49

04-21 14. 3 30 7.9 14.344. 54 1.5640. 66

04-29 16. 2 30. 2 7.9 23.0+5.51 2.6040.93

80~100 05-11 17.3 30. 8 8 28.5+7.16 3.91+1.13
05-21 18.2 30. 2 8.1 31.5+4.75 6.28+2.62

05-31 22.3 29.7 7.9 33.1+£7.09 10. 80+ 2. 47

06-11 24.3 30. 3 8.1 34.6+6.71 12.70£3.93

06-22 24.5 30. 8 8.2 32.0%+6.16 9.30+2.74

03-26 9.8 30. 3 8.2 8.7+2.53 0.974+0. 28

04-09 14.5 29. 8 8.1 11.04+3.61 1.2240. 40

04-21 14.7 30 7.9 12.143.79 1.35+0.53

04-29 16. 4 30. 2 7.9 20.0+4. 65 2.26+0.73

150~200 05-11 17.2 30. 8 8 23.2+5.52 2.70+1.19
05-21 18 30. 2 8.1 19.5+5.01 2.8040. 82

05-31 22.1 29.7 7.9 15.844.94 2.40+1. 26

06-11 24 30. 3 8.1 11. 64+4. 16 2.024+0. 81

06-22 24.2 30. 8 8.2 8.5+2.88 1.3140.70




% 639 LB A - R BE T R B A A 4 129

W AR I AR A K B 23. 2 eml 5 H M AT L AR B A KR ER KA 2.8 ¢ 07 . 150~
200 emuR JZAE KB BUR B 0 TR IR DEAR B A L R BESE /0 it AT e S T BT L 5 A sl RS 10K = R
B LR AR RO R B B T B G . 2R R A TR K2 AR B Y BRI B AN (] 2R i TR [ K
JZ 52 36 IR A 5 A [A) 3 20

2.3 AREFERKEXRERERKRM

2 3 AN [l it AR SRR AR R B L 36 3 AT TR 0,0, 3,0, 5.1 m/s 4 AN [l 7 A% 1 R B R
AR OUAN R A 1 om/s 2 PF T BB B AR R dme DR B 2 Ok 1) 3 o IR SR R 2R R i i1 . 4% 07
FAFTAERMREEE 6 A Ay, 5 AR B AR A8 b 3 (A 28 S R B R k. 6 A A) U il Tk
B 7 32 T e e R A R T R R B2 A BRI BBE L BT DA SRR R A BB R B B A . WS R B KA
R JRE R U P s AR A R R U T Bl 9 A K 32 K U 3 BE R R L I (P<20. 05)

BTSRRI A B 1 my/s B0 A% PR T 2R R ORI, JL AR I LU R SR F R AE R B B
P JLRTHT B U8 | 2% B OIS By 0 38 ) R A6 W] A A L LA A AR B AR 9 A K R T R B K AR F TR AR R Bl R
PERT 3~8 do ARWMFFERT A HE 1 m/s DLEARM A FF UG .

2.4 ARBEEXNREEERKHI

N 4 FT 7R S TEAS [A)DG IR I BE A% 1F 8 A2 i BURE BE  JLAE RO B0 22 Sl B0 R DB IR B2 0 4 000~ 6 000 1x
I SR AR K i 2 10 000 Ix AR T 3 000 Ix i BB HEAE RERZEME . HAKT 1 000 Ix i BB B A4 AR
18 (P<<0. 05) . I HAEZOE MR B AT T A A KO B R R AR A . O T 5 3 A RIS 1k A L [T I T 4
WBUE R BE BR . AU R fedd A R AR R B IR I X E] 2 4 000~6 000 1x. # F 10 000 Ix Ak
T3 000 s, ) L 38 A= A AR OF A0 2 0 50 T ' TR B2 1) 5 553 B 08 0 B R 9 A I MR B 7 AR AR R RS

3 itit

AT R R IR 12~ 18 CHF L BUBHIE K. fE 9~12 CA 18~24 Cif .k 18,
24 C UL B R A KT 1 B 2 7% s SL BB 4 000~6 000 Ix i, BB #E A K R @& T 10 000 Ix 5K T
3000 Ix, D) B2 3 A A A X 5 G2 1, i 3R B Bl 8 8 2 K 32 1t I AUl AR DY R i B A 8 A R i B R K S8 A
(2006) 75 Ja it ¥ X WF 58 A B, SR B A AR & RV Ll 10~20 C LA 12~18 C Iy AR K 38 B2 PR » 2K il 78
21 CUL By B R T T AR 2 7 o T AEAS DR 58 b S K T 2 24 C LL R, BRUR e A Hh U 42 Bt v
PG o 3l sk o 22 1) 1) Dt DR 3 T Sy A K DX R B 58 S ] 46 DT R 3 i 5 B — D BF 9T . S A MG 55 (2006) 7R
S A BT 1O IR 5 R bR A Y S L i G B O IR R B R RE R I 4 000 Ix, X 5 A BIF ST &5 IR AR
M. BURBEREM =2 — & MR AL . 7E 27~30 #h T AE KK HIE B EF L W (B4 M5 2006) . Kunii
S5 (2000 BF5E T Ohashi ] 7 i #4 7K 380 b B o A9 0 B8 A 2719 20 A R B, U B AP X R 18.9 A 1Y
Honjou /Kt 2L K M 3 2 — . W R F Sargassum muticum — & 3E B £ E fF 20 ~35 Z [A] (Norton
1997) , M B B % Sargassum filipendula W& BH IR N 15~35(Dawes etal.  1988), ARWFIEH L ELE 29~
31 Z ] 28 A AR B R B A A 7 A B 3

SRS B A AR G AR o A A I ) 2R R AL L AR W T A S S AR B T K FE T MR A a3
(fi] P45 2011;Largo eral. 1992) . F 57557 4E(2008) 45 L A MH £ 7 15 Bl 8 1) A= 336 JA 393 4l 20k 4 A1k
1923 RSB A AR Lk 300 o ek Kl i ARG AR A A B s A 4 W~ 6 T HR) O A L g I R 9 bR g A
o BEARAC FE N A ek B 7K — I S TG 5 6 b i) ~7 TR R S A A L I AR BT B O
BRI Wy e B Ak — I R B R e R N 7 A N A) ~9 A D3R L axX — I KR K B R A BUR
WU I I T o ABT 7 2 B, W AR ) U 8 4 A R A ~5 H P A OKHR 14~18 O) it Rl Bt A4 K
S 1M IS S g A B R A e R TR R AN 55 A rp ) ~6 A B OKIE 18~23 C) o iUB WA PEAEFE I, iX — I
BB BE R A B A HE B 2B T A TR A A B AR W R TR X I A B R S 6 H P R A



130 W B o e %34 &
£3 RITREET AR RS R KR
Table 3 Pond environment factors and growth conditions of S. thunbergii under different water flow rate
S HICH-H) ﬁ?ﬁ s WK1 iR if*?f‘i%%ﬁjﬁﬁ
Flow rate(m/s) Date(m-d) ater o Salinity pH Average' length Avér?ge wet weight of
temperature( C) of thalli (cm) individual seaweed (g)
03-26 9.3 30. 3 8.2 8.7+2.53 0.97+0. 28
04-09 14 29. 8 8.1 12.443. 60 1.3440. 45
04-21 14 30 7.9 16.14+4.08 1.7540.71
04-29 16 30. 2 7.9 26.1+£6.01 2.90+0. 96
0 05-11 17.4 30. 8 8 35.3+4.93 4.74+2.14
05-21 18.5 30. 2 8.1 37.546.88 7.50+1. 90
05-31 22.5 29.7 7.9 40.547.23 13.30£4.02
06-11 24.5 30. 3 8.1 43.6+6.73 16.52+5. 06
06-22 24.8 30. 8 8.2 38.047.58 11.03+3.23
03-26 9.3 30. 3 8.2 8.74+2.53 0.97-+0. 28
04-09 14 29. 8 8.1 12.5+4. 04 1.3540.48
04-21 14 30 7.9 17.0+4.71 1.86+0.75
04-29 16 30. 2 7.9 28.5+6.37 3.20+1. 36
0.3 05-11 17.4 30.8 8 39.248.70 5.30+1.97
05-21 18.5 30. 2 8.1 43.6+6.78 8.84+2.19
05-31 22.5 29.7 7.9 46.2+5.59 15.31+3. 60
06-11 24.5 30. 3 8.1 49.346. 85 19. 80+3. 40
06-22 24. 8 30. 8 8.2 44.5+5.75 13.70+4. 97
03-26 9.3 30. 3 8.2 8.7+2.53 0.9740. 28
04-09 14 29. 8 8.1 12.8+3. 84 1. 3740.57
04-21 14 30 7.9 18.344.57 1.9940. 62
04-29 16 30. 2 7.9 32.245.18 3.6641.39
0.5 05-11 17.4 30. 8 8 45.6+8.08 6.31+2.33
05-21 18.5 30. 2 8.1 50.3+7.29 11.643. 18
05-31 22.5 29.7 7.9 54.3+6.59 19.91+4. 81
06-11 24.5 30. 3 8.1 57.648.23 24.4744.75
06-22 24. 8 30. 8 8.2 53.0+5.85 18.12+5. 33
03-26 9.3 30. 3 8.2 8.7+2.53 0.97+0. 28
04-09 14 29. 8 8.1 14. 044. 07 1. 4040. 44
04-21 14 30 7.9 23.445.38 2.5+0.69
04-29 16 30. 2 7.9 41.2+7.55 4.52+2.0
1 05-11 17.4 30. 8 8 56.8+8. 29 7.81+2.07
05-21 18.5 30. 2 8.1 60.3+9. 44 13.5+3. 14
05-31 22.5 29.7 7.9 65.14+8.93 25.1+£5.59
06-11 24.5 30. 3 8.1 67.5+8.73 31.0+£6.05
06-22 24.8 30. 8 8.2 62.3+9.81 23.545.79
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Table 4 Growth of algae in different pond environment and light intensity

ﬁ'ﬁfﬁﬁﬁﬁ HCA-H) K i e BT R qﬁﬁﬁ{ﬂi%ﬂl@i
A ‘1‘gh1 Date(m-d) Water a Salinity pH /\verage‘ length {\v?rége wet weight of
intensity (I1x) temperature( C) of thalli (ecm) individual seaweed (g)
03-26 9.3 30. 3 8.2 8.7+2.53 0.974+0. 28
04-09 14 29.8 8.1 12.443. 60 1.3440. 45
04-21 14 30 7.9 16.14+4.08 1.754+0.71
04-29 16 30. 2 7.9 26.1+6.01 2.90+0. 96
=10 000 05-11 17.4 30. 8 8 35.34+4.93 4.74+2.14
05-21 18.5 30. 2 8.1 37.5+6.88 7.50+1.90
05-31 22.5 29.7 7.9 40.5+7.23 13.30+4.02
06-11 24.5 30. 3 8.1 43.6+6.73 16.52+5.06
06-22 24. 8 30. 8 8.2 38.0+7.58 11.03+3.23
03-26 9.4 30. 3 8.2 8.7+2.53 0.974+0. 28
04-09 14.1 29. 8 8.1 13.29+3.91 1.4240.51
04-21 14.1 30 7.9 21.045.32 2.1940.74
04-29 16. 1 30. 2 7.9 37.1+6.39 4.01+1.27
4 000~6 000 05-11 17.4 30. 8 8 48.6+5. 80 6.30+1.99
05-21 18.4 30. 2 8.1 53.6+8.56 12.06+3.19
05-31 22.4 29.7 7.9 54.5+8.22 21.0244. 25
06-11 24.3 30. 3 8.1 57.4+9.08 22.7845.30
06-22 24. 7 30. 8 8.2 51.2+6.72 15.87+4. 88
03-26 9.5 30. 3 8.2 8.7+2.53 0.97+0. 28
04-09 14.2 29.8 8.1 11.443.43 1.2740. 46
04-21 14. 3 30 7.9 14.744.87 1.6240. 66
04-29 16. 1 30. 2 7.9 23.2+3.91 2.72+0.91
2 000~3 000 05-11 17.3 30. 8 8 29.1347.15 4.06+1.0
05-21 18.3 30.2 8.1 31.2+5.02 7.03+2.95
05-31 22.3 29.7 7.9 32.847.84 10. 66 £2. 31
06-11 24.3 30. 3 8.1 34.7+7.62 12.56+3. 89
06-22 24. 6 30. 8 8.2 31.7£5.70 9.32+2.65
03-26 9.8 30. 3 8.2 8.7+2.53 0.9740. 28
04-09 14.5 29. 8 8.1 10. 943. 21 1.1640. 30
04-21 14. 6 30 7.9 12.34+3.79 1.4640.52
04-29 16. 4 30. 2 7.9 20.24+4.13 2.34+0.72
<1 000 05-11 17.2 30. 8 8 22.74+4.71 2.60+1.14
05-21 18 30. 2 8.1 18.045. 24 2.74+0. 84
05-31 22.1 29.7 7.9 13.54+4.07 2.33+1.21
06-11 23.9 30. 3 8.1 9.95+3.73 1.8640. 74
06-22 24.1 30. 8 8.2 7.25+2.11 1.20+0.62

ORitt =24 COHOIF IR g FEB I X — Wl TGl 4K 25 TH 5« BUR BT U6 I I v . A ESE 55 00 5 7 9 BUR
WAL JA AN [R] 23 A7 D DR 32 20 DR DA A ] P 300 e 9 0 it s T DO P B8, AR F 50 045 i B A B 4T IR
B SRR B MR T B JBE e JB 7 » LU AR BT R 7 S % B Y A O3 T I e W v« e LR A
PIME P55 (2006 WP 5T A BL . BB B 00 ) 2~ 3 d RIVRT & UL A vy 057 1) SR 9 Al 39 AR 2% L T ) 00 Az A0 A4 B
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TR R SRR R A BEAR SR T B SN WL AR A6 D B0 A TE AR e — it A 18] B AR Hh 6 B S R T
0 BT 22 1R R B — T I I 1

BB S I 2 5 R K2R FME T AT A AR . B 6551993 MBI HE
HEPE ) B B A TR 4~T7 H L EARE (2003) iR B R HT T BB B S B AE 5~8 AL TR U #E
FHZEA S 7~10 H s IMEVFAE COODIRIE I 5 X BB SAE T 1 e 7 AR R ) ~9 A i) BEIAE 8 H s X1 it
5 (2006) 412 18 1Y g 31X B PR A 102 7 AW ~9 H P ) s Umezaki (1974) 38 19 H A SR 75 B 32 T 6
Hpe A A 504G . 7.8 A B AR R p g e ] . DL B 2507 AT 26 16 i IX B R 986 LU s 2 88t Xl 2 38 1) S A It
)R AR RS T 5 A A BV NS . 2 6 A b A) A B 4G K ER 4 B & BRI I 6 CHI . A6 L
[Fi) 45 A2 1 DX 57 L 14 Bl P 38 A R 1) 5 17 o = 2 o PR DAy s 9% 7 Sl w25 ) el 300 9 XK L 5 BB B 4R AT I

B8 B AE AN [R) BRI 2% 1 T B B e PR st W SR AR b i) NP I HL RS4RI e NHL -NOFT NO; N fg
AT BN E SRR R A RR R WRE ) (L ARSE 2008) o ARSI () 38 5k ) 5 G % 9 5k s IX A TG
VR DX NHL -NUNO; -N B PAEFEBRIEAT I 5T L 4 B 3R X NHL -NUNO,-N K P 245 b7 B i
P TE T 3 AR DXCAER 356 1T B 98 0o 77 B K S i 9 7 3 R A B i W RE ) o PR MG R B 0 N R LR
B+ A S IR AT A A AR e ) R 8 Al 3 K T AE S R IR H R
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