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sporophytes (2—-3 cm) then were measured and compared. The plants

2 from Naruto showed significantly higher photosynthetic activities and
respiration than those from the northern populations at warmer
temperatures of 20—35° C. The juvenile sporophytes from all three
locations had similar growth rates below 18° C, but significant
differences were observed at 18—24° C. The optimum temperatures for
growth were 14-16° C in plants that originated from Okirai Bay and
Matsushima Bay and 18° C in plants that originated from Naruto. These
results reflected the differences in latitude. Dead plants were observed
at high temperatures of 22 and 24° C in the northern population plants,
whereas no plants from Naruto died. Juvenile sporophytes from Naruto
exhibited the greatest capacity to accumulate high nitrogen reserves.
These results suggest that the differences in_hightemperature




Morita T, Kurashima A, Maegawa M (2003) Temperature
requirements for the growth of young sporophytes of
Undaria pinnatifida and Undaria undarioides
(Laminariales, Phaeophyceae) Phycol. Res. 51:266-270.

Gametophytes of two Undaria species, U. pinnatifida and U. undarioides
(Laminariales, Phaeophyceae), were studied to determine their water
temperature requirements in order to understand their different
distributions in Mie Prefecture, Japan. The optimal temperature for
growth was 20° C for gametophytes of both species, and the upper
critical temperature for growth was also the same for both species at
28° C. Therefore, the optimal and critical temperatures for growth of
the gametophytes are not the main factors determining distribution. The
optimal temperature for maturation of U. pinnatifida was approximately 10
-15° G, whereas it was closer to 20-21° G for U. undarioides, a
difference between these species of at least 5° C. In autumn and early
winter, the seawater temperature at the mouth of Ise Bay, where U.
pinnatifida is distributed, ranges from 21.6° C (October)to 12.7° C
(December), and off Hamajima, where U. undarioides is found, the range is
from 22.7° C (October)to 19.1° C (December). The seawater
temperatures from October to December, which is the maturation
season for the gametophytes, agreed well with the optimal temperature
requirements for maturation of the gametophytes of both species. Thus
the difference in the maturation temperature range of the
gametophytes is a major factor determining distribution of these Undaria
species along the Japanese coast.

https://onlinelibrary.wiley. com/
doi/abs/10. 1046/ j. 1440~
1835.2003. t01-1-00305. x
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This study examined the possibility of double cropping by introducing
Undaria pinnatifida (wakame) after Pyropia (nori) cultivation in the sea
around the Akashi Strait of Hyogo Prefecture, because bleaching of
Pyropia blades has recently caused extensive economic damage to nori
cultivators in the late harvest season. To enable the start of Undaria
cultivation for double cropping by two months late, free-living male
and female gametophyte cultures were established respectively from a
single zoospore discharged from mature sporophytes, and were kept in
an incubator under controlled conditions. The mature gametophytes
were mixed, cut into pieces and attached onto strings wound around
collectors to obtain fertilized eggs. Germlings (juvenile sporophytes) on
the strings were cultured in 20 L indoor water tanks from late November
to late December, and moved to nursery cultivation in the sea from late
December to late January. The growing juveniles were cultivated in the
floating cultivation facility in the Pyropia farm from late January. In
spite of the delayed start, large sporophytes of av. 177 cm in length
(without sporophyll and holdfast) were harvested in mid April. In
addition, Undaria sporophytes were confirmed to be tolerant to
bleaching by low dissolved inorganic nitrogen (DIN) concentration as
compared with Pyropia blades. Thus, the double cropping with Undaria
in the Pyropia farms can be a candidate to reduce economic damage in
the late period of Pyropia cultivation

http://sourui.org/publications/sorui/list/
Sourui PDF/Sourui-63-02-090.pdf
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Genetic differentiation of high—temperature tolerance in
the kelp Undaria pinnatifida sporophytes from

geographically separated populations along the Pacific
coast of Japan. J. Appl. Phycol. 25: 567-574.

The kelp Undaria pinnatifida has a widespread latitudinal range in Japan,
with populations exposed to very different temperature regimes. To test
the hypothesis that U. pinnatifida exhibits genetic differentiation in its
temperature response, juvenile sporophytes from a warmer location
(Naruto, southern Japan) and two colder locations (Okirai Bay and
Matsushima Bay, northern Japan) were collected and transplanted to
long lines, cultivated under the environmental conditions in Matsushima
Bay. These plants were bred using successive self-crossing methods for
three generations and the characteristics of photosynthesis, growth,
survival, and nitrogen contents of the third-generation juvenile
sporophytes (2—3 cm) then were measured and compared. The plants
from Naruto showed significantly higher photosynthetic activities and
respiration than those from the northern populations at warmer
temperatures of 20-35° C. The juvenile sporophytes from all three
locations had similar growth rates below 18° G, but significant
differences were observed at 18—24° C. The optimum temperatures for
growth were 14-16° C in plants that originated from Okirai Bay and
Matsushima Bay and 18° C in plants that originated from Naruto. These
results reflected the differences in latitude. Dead plants were observed
at high temperatures of 22 and 24° C in the northern population plants,
whereas no plants from Naruto died. Juvenile sporophytes from Naruto
exhibited the greatest capacity to accumulate high nitrogen reserves.
These results suggest that the differences in hightemperature
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Morita T, Kurashima, A, Maegawa, M (2003)
Temperature requirements for the growth of young
sporophytes of Undaria pinnatifida and Undaria
undarioides (Laminariales, Phaeophyceae) Phycol. Res. 51:
266-270.

The relative growth rate of young sporophytes of Undaria pinnatifida
(Harvey) Suringar and Undaria undarioides (Yendo) Okamura was
examined in order to understand the difference in distribution of these
two species around the coast of Japan. The optimal temperature for
growth of both species was similar at 20° C and the upper critical
temperature for growth was also similar, at 27° C for U. pinnatifida and
26° C for U. undarioides. Therefore, the optimal and upper critical
temperatures for growth of the young sporophytes are not the main
factors determining the distribution of each species. Next, the lower
critical temperatures for growth were examined. For the young
sporophytes of U. pinnatifida, the lower limit was less than 5° C while for
those of U. undarioides it was 15° C. Thus, the difference in the lower
critical temperature for growth between the two species was
approximately 10° C. During the period of young sporophyte growth in
the field, the temperature at the mouth of Ise Bay, Japan, where U.
pinnatifida occurs, ranges from 12.7° C in December to 13.1° Cin April,
with a minimum of 7.9° C in February. Our experiments indicate that
young sporophytes are able to grow throughout this period. The
temperature off Hamajima, Japan, where U. undarioides occurs, ranges
from 19.1° Cto 14.8° C during the same time period. Again, young
sporophytes are able to growth throughout this period, although
minimum winter temperatures are only just high enough for growth.
These natural temperature ranges during the growth season of the
sporophytes agree well with the experimentally determined temperature
requirements for growth of each species. Therefore, the difference
between the two species in the critical temperature required for growth
of the young sporophytes, especially in the low temperature range, is
one of the major factors determining the distribution pattern of each
species.

https://onlinelibrary.wiley.com/doi/10.11
11/j.1440-1835.2003.t01-4-x
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Rabbitfish, Siganus fuscescens 16.6 to 24.3cm in fork length caught off
Tokushima Prefecture in the Pacific Ocean were used for
theseexperiments.These fishes were reared by feeding fish only
(experiment I) and both fish and seaweed (experiment II) under
continuousflowing seawater conditions during November 2015 to
February 2016 and the influence of low water temperature in winter on
thesurvival and feeding was examined.The feeding on fishes stopped at
10.6-10.7 and on seaweed stopped at 12.9°C. Siganus fuscescensin
experiment I started to die from 11.1°C (January 24) and one in
experiment II from 10.4°C (February 11). These results show thatlow
water temperature below 10.6-12.9°C led to exhaustion of Siganus
fuscescens. The lower limiting water temperature for survivalwas
estimated to be 10.4 - 11.1°C and feeding on both fish and seaweed
enhanced the tolerance to low water temperature.

http://www.preftokushimajp/ files/0115
2258/no12-3 pdf
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The contents of stomach and intestines of specimens of Siganus
fuscescens from Futaoi Island in the Sea of Hibiki were analysed and the
percentages of each algal species and animal taxanomic groups were
determined. 64 specimens, ranging from 168 to 312 mm body length,
were collected by bottom gill net and commercial trap net in autumn
(September and October) of 1998 and late spring (May) of 1999. The diet
of S. fuscescens consisted dominantly of laminarian and fucoid algae,
with an animal component of less than 2% by wet weight. The degrees of
similarity and diversity, on a weight basis, in the diet of S. fuscescens
were compared between autumn and Spring. The dietary composition in
spring was greatly different from that in autumn, and two annual species
of undaria pinnatifida and Sargasstm horneri overwhelmingly dominated in
spring, whereas diverse perennial species of laminarian and fucoid algae
constituted the diet in autumn. There was evidence of selection of
reproductive receptacles of fucoid algae as an important food source.
These results emphasize the unusual feeding pattem of adult S.
fuscescens among the members of the family Siganidae.
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Rabbitfish, Siganus fuscescens 16.6 to 24.3cm in fork length caught off
Tokushima Prefecture in the Pacific Ocean were used for
theseexperiments.These fishes were reared by feeding fish only
(experiment I) and both fish and seaweed (experiment II) under
continuousflowing seawater conditions during November 2015 to
February 2016 and the influence of low water temperature in winter on
thesurvival and feeding was examined.The feeding on fishes stopped at
10.6-10.7 and on seaweed stopped at 12.9° C. Siganus fuscescensin
experiment I started to die from 11.1° C (January 24) and one in
experiment Il from 10.4° C (February 11). These results show thatlow
water temperature below 10.6-12.9° C led to exhaustion of Siganus
fuscescens. The lower limiting water temperature for survivalwas
estimatedto be 104 — 11.1° C and feeding on both fish and seaweed
enhanced the tolerance to low water temperature.
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2258/no12-3 pdf
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Miya M, SatoY, Fukunaga T, Sado T, Poulsen JY,
Sato K, Minamoto T, Yamamoto S, Yamanaka H, Araki
H, Kondoh M, Iwasaki W (2015) MiFish, a set of
universal PCR primers for metabarcoding environmental
DNA from fishes: detection of more than 230 subtropical
marine species. R Soc Open Sci 2:150088. doi:
10.1098/rs0s.150088

We developed a set of universal PCR primers (MiFish—U/E) for
metabarcoding environmental DNA (eDNA) from fishes. Primers were
designed using aligned whole mitochondrial genome (mitogenome)
sequences from 880 species, supplemented by partial mitogenome
sequences from 160 elasmobranchs (sharks and rays). The primers
target a hypervariable region of the 12S rRNA gene (163—185bp), which
contains sufficient information to identify fishes to taxonomic family,
genus and species except for some closely related congeners. To test
versatility of the primers across a diverse range of fishes, we sampled
eDNA from four tanks in the Okinawa Churaumi Aguarium with known
species compositions, prepared dual-indexed libraries and performed
paired—end sequencing of the region using high—throughput next—
generation sequencing technologies. Out of the 180 marine fish species
contained in the four tanks with reference sequences in a custom
database, we detected 168 species (93.3%) distributed across 59 families
and 123 genera. These fishes are not only taxonomically diverse, ranging
from sharks and rays to higher teleosts, but are also greatly varied in
their ecology, including both pelagic and benthic species living in shallow
coastal to deep waters. We also sampled natural seawaters around coral
reefs near the aquarium and detected 93 fish species using this
approach. Of the 93 species, 64 were not detected in the four aguarium
tanks, rendering the total number of species detected to 232 (from 70
families and 152 genera). The metabarcoding approach presented here is
non-invasive, more efficient, more cost—effective and more sensitive
than the traditional survey methods. It has the potential to serve as an

https://royalsocietypublishing.org/ doi/full
/10.1098/rso0s.150088
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Environmental DNA (eDNA) metabarcoding has emerged as a potentially
powerful tool to assess aguatic community structures. However, the
method has hitherto lacked field tests that evaluate its effectiveness
and practical properties as a biodiversity monitoring tool. Here, we
evaluated the ability of eDNA metabarcoding to reveal fish community
structures in species—rich coastal waters. High—performance fish—
universal primers and systematic spatial water sampling at 47 stations
covering ~11km2 revealed the fish community structure at a species
resolution. The eDNA metabarcoding based on a 6—h collection of water
samples detected 128 fish species, of which 62.5% (40 species) were
also observed by underwater visual censuses conducted over a 14—year
period. This method also detected other local fishes (223 species) that
were not observed by the visual censuses. These eDNA metabarcoding
features will enhance marine ecosystem—related research, and the
method will potentially become a standard tool for surveying fish
communities.

https://www.nature.com/articles/srep40
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