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Tab.l Length, width, wet weight, vertical projection area of kelp under standard and traditional long line culture (Mean+SD)
i8] Date SR IS B B M EAE
Year-Month-Day  Long line culture mode Length (cm) Width (cm)  Wet weight (g) Vertical projection area (cm?)
2017-12-20 IR Initial 43+14 742 8+5 115487
5018.01.00 FrifEfl Standard 211+20° 35+8° 352+124° 3867+1105"
f£4; Traditional 186+49° 3146 2824167 3134+1809°
5018.03.02 FrifEAL Standard 264+25° 43+6° 693+157° 6560+1285°
{£%¢ Traditional 289+50° 4142° 709+172° 7026+1601°
2018.04-12 Frifefk Standard 363+59° 43+6° 1520+339° 12018+2706"
{£45; Traditional 274+60° 38+5° 9164259 7284+1941°
5018.04.26 brifEfb Standard 348431 44+5 15924300 1205442011
f£4; Traditional 313460 45+6 13884416 10678+2905

T AN RE R R A (5] I (R4 A SR PR A 5 A GE IR A AR S AR D A8 bR A7 7 135 1R 25 57 (P<0.05) . T[]

Note: Data with different letters were significantly different between standard and traditional modes at the same time

(P<0.05). The same as below

FERR AL RS G 3R B 0T, gy 3 1 P R
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P<0.01; 1£4:. R>=0.95, P<0.01; & 1), A=)
A%, 2018 4F 4 A 26 H, 55 5M T 01 57

B T AR P T T R AR R R T B R AR I X T AR Y
9.15 %, brifE AL IR FE AR 2T ATl 1505 B SR B0
HEDCTHAR Y 6.33 A%, (RGEFRFHBLT OIEIT 5 ELA
2 B TARMEAL IR 30 (P<0.05)
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Tab.2 Comparison of specific growth rate (SGR, %/d) of kelp at different stages between standard and traditional long line culture

X F L Long line culture mode SGR, SGRy SGR¢ SGR) SGRy
FrifEfL Standard 12.83 1.61 1.92 0.30 422
f£4; Traditional 12.10 2.19 0.60 2.97 4.11

" FEh SGRy M 2017 4F 12 A 20 H~2018 4F 4 A 26 HWIE CEA LRI A ERE £ KK, SGR, N 2017 4 12 A 20
H~20184F 1 A 19 HIM A4S E A K3, SGR; A 2018 4FE 1 A 19 H~3 A 2 HIAR A E A K3, SGRe N 2018 4E 3 A 2
H~4 A 12 HIEEEERK 2, SGR, K 2018 4F 4 12 H~26 H WIE 452 4 K%

Note: SGR; stands for the specific growth rate (SGR) of 2017.12.20~2018.4.26. SGR, stands for the SGR of

2017.12.20~2018.1.19. SGRp stands for the SGR of 2018.1.19~3.2. SGR¢ stands for the SGR of 2018.3.2~4.12. SGR, stands for

the SGR of 2018.4.12~26

2500
y=0.1246x

b R*=0.9530
n=438

NS
(=3
[=3
(=)

1500

R E

Wet weight of kelp/g

1000

500

10000 15000 20000

M H B R
Vertical projection area of kelp/cm?
Bt A R BRSBTS 2 B0 T AR
LR AE ] 5 5 R
Relationship between wet weight and vertical projection
area of kelp in standard long line culture

0 5000

A1

Fig.1

B AR

231 Ko 2018451 H 19 HFI 3 A 2 H, ki
IR AT 57K R 5158 91.9%F1 89.1%,

8 F2RaAE R T 20 K 93.3%H1 90.4%; 2018 4F 4
12 HA1 4 H 26 H, tfELFRFEAT B &K%
530 89.6%F1 89.6% , £ 48 72 FH AL T 4351 K 89.3%
H1 88.5%, FREHTTM, (EHFRoa M AT B K e mg
T, TR AR JE 0, A A 3R SRR X A VT K R
(EORTRIRS ) 2 FiB X S RE AT 1Y & KR 22 AR B3
(P>0.05).

2.3

2500
y=0.1212x

22000F R*=09518 s

E n=47
g % 1500 g

=
5% 1000} .

2 *

5 *d

2 500

*
0 f . . . . . . . )
0 2000 4000 6000 80001000012000140001600018000
R EEGE R
Vertical projection area of kelp/cm?
B2 ARG i B E S R

LR AE [ 5 5
Fig.2 Relationship between wet weight and vertical projection
area of kelp in traditional long line culture

232 &, AREARESE M 3 ATLIE T,

2018 4F 3 H 2 HiniefbsRai s 0 /& A i
EIAR T G g p s, HACRERR ], bR fb 70E
BT 1) SRR 1 0 B A o AR SR iAo
% 4 H 26 H, prffbFRaasi =0 /2 mE f i
LS R 16.1% (P<0.05).

FREE

TE 2 N FRFHE X AY 3 A~ B FE T Wil 8 28 12000 4
e HEG FER g, FRAEAL IR XA 354 BB IS
8000 Ix, 211 MR 10000 1x, 105 EdE 8T

2.4

R3 EUMESGFEEXTEEKMEETNR. RMEQRD 2 (%) CHELIRER)
Tab.3 Carbon, nitrogen and protein contents in kelp at different stages under standard and
traditional long line culture (%) (Mean+SD)

B FRHAR A5 H 1% Date
Long line culture mode Composition — 2017-12-20 2018-01-19 2018-03-02 2018-04-12  2018-04-26
o f% Carbon 20.73+1.85 22.8243.55 25.21£1.75 21.6742.42  23.98+2.76
;?;ﬁlfd A Nitrogen 2.21+0.30 2.11+0.33 1.36+0.18° 1.10+0.17 0.98+0.09"
E A Protein - 13.80+1.90 13.19+2.08° 8.49+1.09° 6.88+1.04 6.14+0.56"
f#% Carbon 20.73+1.85 21.2242.49 24.67+1.71 21.35£1.99  25.90+2.02
Trﬁﬁna | A Nitrogen 2.21£0.30 1.78+0.26 1.61£0.12° 0.97+0.20 0.85+0.12°
B Protein 13.80£1.90 11.13+1.60* 10.060.75° 6.04+1.23 5.29+0.77*
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Analysis on the Advantages of Standard Kelp Long Line Culture in Sanggou Bay
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Abstract In the 1990s, kelp (Laminaria japonica) aquaculture was over capacity in Sanggou Bay;
however, the area used for kelp aquaculture has almost doubled since then. Consequently, the levels and
proportion of nutrients has changed since the end of last century. In order to address this problem, we
previously established standard long line culture to reduce kelp density. After two years, profit had
increased significantly; however, the reasons why kelp growth improved in the standard long line culture
area compared to the traditional area remained unknown. This study was carried out to elucidate the
advantages of standard kelp long line culture in Sanggou Bay. There were two 40 hm? experimental areas:
a standard kelp long line culture area and a traditional long line culture area. The distance between the two
areas was approximately 50 m. The growth and composition of kelp, light density, and current in both
areas were measured throughout the experiment. The length, width, average thickness, wet weight,
projected area, and specific growth rate of kelp were higher in the standard long line culture area than in
the traditional long line culture area, with kelp weight significantly higher in the standard area. The carbon,
nitrogen, and protein content of the kelp in the standard long line culture area was significantly higher
than that in the traditional culture area, and the quality of the kelp product was greatly improved. During
the later stages of cultivation, the ratio of the sum of the projection area of cultured kelp in the standard
culture area to the corresponding cultured sea area was 6.33, while that of the traditional area was 9.15.
The light density of the water layer beneath the kelp in the standard area was significantly higher than that
in the traditional area, and the current speed was also higher in the standard area than in the traditional
culture area. Our results showed that kelp overlap decreased in the standard area and that total light
density was higher in the standard area than in the traditional area. Moreover, the increased current in the
standard area carried more nutrients to the kelp. These may be the factors resulting in differences between
the two methods of kelp culture.
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