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Afforestation of a Brown Alga, Ecklonia cava Kjellman
using a Biodegradable Polybutylene Succinate
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Biodegradable polybutylene succinate (BPS) multifilament were designed to degrade upon disposal by the
action of afforestration of Ecklonia cava. Matured thalli of E. cava were collected at Jeju for zoospore
collection and the substrate for zoospores were BPS multifilament (12 mm, 500 Td/96). The materials
were made as nets of 1 m” with a cross stripes of 10 cm. The unit biodegradable nets bearing germlings
of E. cava was moved into Wando where the place is conducting intensive seaweed cultivation in Korea
for 5 months of nursery culture until they grew to 10 cm in length after which the nets were transplanted
into the sea bed at Jeju at a depth of 12 m and the algal growth was monitored from May 2007 to December
2008. This is the first instance of using the BPS materials for scaweed afforestation to avoid any environmental

problems.
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Fig. 1. The molecular structure of the biodegradable
polybutylene succinate (BPS) polymer. M: multi-functional
group with long chain. m: high degree of polymerization,
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Fig. 2. Seeding and nursery culture of Ecklonia cava by
biodegradable polybutylene succinate (BPS) multifilament.
A: Zoospore seeding from the mature sorus. B: Nursery
culture after 2 month culture indoor culture tank. C: Young
thalli after 3 month nursery culture in situ. D: A unit of
BPS net covered with young frond after 5 month nursery
culture in situ.
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Fig. 3. Fluctuations of seawater temperature and underwater
irradiance between January and December 2008 at the
experimental site in Jeju, Korea. Temperature and light
intensity were monitored by UTBI-001 and Hobo UA 002-64
sensor (USA) on the transplantation rope of Eckloma cava
in the experimental site. Light intensity (lumens ft’ ) measured
using Hobo data logger was converted to photon flux density
(#mol m™? s™) by concurrent quantum measurements using
an LI-1400 data logger and an LI 193SA (LI-COR, Inc.).
Daily photon flux density (mol m” d”') was calculated as
the summation of quantum flux over each 24h period. Those
temperature and irradiance sensor were bimonthly changed.
* Sensor malfunctioned and lost data.

Fig. 4. FEcklonia cava with biodegradable polybutylene
succinate (BPS) multifilament net transplanted at 12m depth
of Jeju, May 2007. A: Young thalli after one month of
transplantaton at June 2007. B: Holdfast of E. cava grows
on the BPS net succesively after 2 months of transplantaton.
C,D: Adult thalli after 11 and 15 months of transplantation.
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Table 1. Growth of Ecklonia cava after transplantation using
biodegradable polybutylene succinate (BPS) multifilament net
between May 2007 and December 2008*

Growth

Months Degrada

Month  [ength  Width Ii:g; Lenlgatrz:sftme"ana;;?;ma b‘;‘gs"f
{em) (cm}) (cm) holdfast fion  rope™
{cm)
May 2007 92:15 30102 09102 05602 0
July 152657 58:14 24822 15107 2 -
August 145472 61323 22414 2511 3 .
October 10033 64137 18#1.1 35442 5
February 2008 235:92 46407 55:34 35414 9 :
Apri 37486 50108 74142 37T 11 .
June 3731110 65:06 0745 38114 13
August 360183 6306 104154 40#17 15 D
October 344581 5414 88:17 4422 17 DL
December  482¢102 6012 125415 428224 19 DL

* Values are meanss.d.

* - not observed, D: few part of the rope were degradable,
L: lost E. cava thalli

5
—— Spinning time (inifial)

4L Spinning time (After 22 months)
)
3 ) S
c . \
2 Y

r :

0 1 1 i 1 ] [ 1 :\ i . S

0 5 10 15 20 25 30 35 40 4 50

Elongation (%)

Fig. 5. Tenacity and elongation rate of the biodegradable
polybutylene succinate (BPS) multifilament rope. The
tenacity measured by tensiometer (3343, Instron Co., USA)
under 400mm/min of tensile velocity, 20£2C of temperature
and 65£2% of humidity.
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