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Fig. 1 Two single rope aquaculture modes showing kelp hanging diagram
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Fig. 2 Daily average temperature of the sea water in the
single rope and traditional aquaculture mode area
The capital letters A and B in the figure represent the single
rope culture area and the traditional control area, respectively.
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Fig. 3 Light intensity of single rope and traditional
aquaculture mode sea area
The capital letters A and B in the figure represent the single
rope culture area and the traditional control area, respectively.
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1 BEXEEEFEEXNETHEDEHRE
Tab. 1 Datafor kelp seeding rope of singlerope
and traditional aquaculture mode

A IR J /(%) KR Fl/m
longline aquaculture mode angle depth
Al 47.16 0.80-1.95
A2 47.16 0.80-3.09
B I arc 1.20-1.50

TE: Al AR IRFERE, W MM EE Dy 1 m; A2: FAEIRAN
B, Al MR MEEY 2 m; B: 5 FRAE R .

Note: Al: single rope aquaculture mode, kelp hanging spacing of 1
m; A2: single rope aquaculture mode, kelp hanging spacing of 2 m;
B: traditional aquaculture mode.

23 BEEKER

WHEA D BRE, SERFHXAHLL, B
AR A R AE K AP (K L F8 . )RR
(F£2), £20234 4 H 26 H, Ha 50T
TREATY 1) 45 301 A K 38 b 2 B 35K 5 B IX(P<0.05),
Hr A2 W E =T AL 4,

*k2 BRERASEEFEEATEEK, &, BEENERR
Tab.2 Comparisons of length, width and wet
weight cultured under single rope and
traditional aquaculture mode

X+SD
aquaculture mode length  width wet weight

2022-12-08 wIaE 52420 4+2 9+9

initial value

Al 81+22° 1344 40+24°

2023-01-08 A2 90423"  14+3 43+22°
B 74£16° 15+4 56+£31°%

Al 192424° 28+6*  226+88°

2023-02-22 A2 168+26° 29+6°  216+75°
B 202+38% 37+10°  359+183°

Al 189+50° 4048 590+284°

2023-03-27 A2 206+38" 3749 540+256°
B 219+46"  44+6 6824282

Al 189+45° 31£7°  596+149°

2023-04-26 A2 212442 338" 732+447°
B 286£27° 48+8°  1254+219°

TE: AR 7 RE AR [ I (] AS (7] 42b S0 2 FA AR N8 s A 7 2 1 22
5(P<0.05). Al: g FRaH A, WA MR, | m; A2: 4R
AFERER, MR 2 m; B: F55RHEER.

Note: Different letters indicate that there are significant differences
in the corresponding indicators of different treatment groups at the
same time (P<0.05). Al: single rope aquaculture mode, kelp
hanging spacing of 1 m; A2: single rope aquaculture mode, kelp
hanging spacing of 2 m; B: Traditional aquaculture mode.

FRFE N W B B R AR K RNk 3
R AR IR T SGRe B TS IR AR
X, 535K T SGRA. SGRg Al SGRp 2
E TR IRa R 3 NS RN 12 H
F AR 2 H g AR KGR AR, 3—4 HiiE. M
AT AR TE, BB SGRr M
T TR

*x3 BAXMESEFEEXARAFEK
MBS EERKE
Tab. 3 Specific growth rate of kelp in different growth
stages of single rope and traditional aquaculture mode

%/d
A TR
longline SGRs, SGRg SGR¢ SGRp SGRr
aquaculture mode
Al 4.92 3.94 2.75 0.04 3.26
A2 5.21 3.65 2.61 1.01 3.42
B 6.04 4.23 1.84 2.02 3.85

TE: #h SGRy AT H M FR 2 4 K % SGRA. SGRs.
SGRc. SGRp A4 HURE I B 19477 28 A= 46

Note: In the table, SGRy is the specific growth rate for the entire
experimental period; SGRs, SGRp, SGR(¢, and SGRp are the
specific growth rates for each sampling stage.
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Fig. 4 Wet weight of kelp harvested in different water layers in the two aquaculture modes
The lowercase letters represent that wet weight in the same experimental group was significanty different (P<0.05) in different water layers.
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Fig. 5 The linear relationship between seawater depth and light intensity in the two aquaculture modes
A and B in the figure represent the single rope aquaculture area and the traditional control area. The number behind the
capital letters A- and B- in the diagram represents the time of data acquisition.
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Fig. 6 The linear relationship between different water depth
and wet weight of kelp in the two aquacultare modes
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Preliminary study on the single rope aquaculture mode of Saccharina
japonicain the Sanggou Bay

YAN Jin"?, FANG Jinghui"*, WANG Renjie’, WANG Wenjun®
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Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;

3. Rongcheng Marine Economic Development Center, Weihai 264300, China

Abstract: Kelp (Saccharina japonica) is one of the main seaweed aquaculture species in China and is crucial for
environmental carbon sequestration and the development of the marine economy. However, longline aquaculture
technology of kelp has been used for many years and there are many problems in the kelp aquaculture industry.
Owing to the lack of mechanization modes, such as high labor costs and low profits, the mechanization of
production operations is difficult. Rongcheng, in Shandong Province, is a prominent kelp aquaculture area. In the
present study, longline aquaculture of kelp was the experimental object in the Sanggou Bay, Rongcheng, and a
preliminary study on the mechanization of kelp aquaculture was conducted. There were two different single-rope
aquaculture modes with kelp-seeding rope hanging spaces of 1 m and 2 m (A1l and A2) in the Sanggou Bay; the
traditional aquaculture mode (zone B) was used as the control. By analyzing the differences in kelp growth under
different aquaculture modes and the relationship between light intensity, water depth, and kelp growth in the
single-rope aquaculture mode, we explored the optimal hanging space for kelp growth under this mode, which will
provide important references for the mechanization and sustainability of kelp aquaculture. The results showed that
the specific growth rate of kelp in the traditional aquaculture mode was higher than that in the single-rope
aquaculture mode during the aquaculture period. The kelp in the upper layers of Al and A2 grew well, with an
average wet weight of 1005.35 g in the upper layer of A2, whereas the average wet weight of kelp in the traditional
mode was 1254.09 g which was approximately 1.25 times of A2. The experiment lasted until the kelp was
harvested. The temperature in the kelp aquaculture area was within the suitable range for the growth of kelp. Light
intensity in zone A was mostly higher than that in zone B, which effected the growth of kelp to a certain extent,
resulting in a lower wet weight of the kelp harvested in zone A compared to the traditional aquaculture mode. By
analyzing the relationship between light intensity and water depth and the experimental results, it was found that
insufficient light intensity in the lower layers of A1 and A2 led to poor growth of kelp, compared with those in the
upper and middle layers. In this study, the average yield of Al raft frame was about 690 kg whereas that of A2 raft
frame was about 900 kg, which was 1.3 times that of Al; the average yield per raft under the traditional
aquaculture mode was about 1420 kg, which was about 1.5 times that of A2. However, the maximum wet weight of
a single kelp in the single rope aquaculture area could reach 1729.07 g, which is consistent with the maximum wet
weight of a single kelp in traditional aquaculture. Although the yield of kelp in the single-rope aquaculture mode
was not as high as that in the traditional aquaculture mode, the labor cost of the longline aquaculture mode was
significantly reduced, which could compensate for the reduced yield. It is necessary to maintain a balance between
kelp growth and improvement of comprehensive efficiency in aquaculture production. Therefore, by appropriately
increasing the hanging spacing and reducing the water layer of the range, thereby allowing all kelp to receive
uniform light intensity, the quality of kelp can be improved, technical support for kelp aquaculture can be provided,
and the foundation for the realization of mechanized production operations for kelp aquaculture can be laid.

Key words: Saccharina japonica; aquaculture mode; single hanging rope; mechanization; growth

Corresponding author: FANG Jinghui. E-mail: hui861@163.com



