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O O The Asian sheephead wrasse Semicossyphus reticulatus is well known as the largest labrid in
temperate waters around Japan including the Seto Inland Sea and for the well-developing humphead.
Semicossyphus, i.e., S. pulcher in the

S. darwini S. reticulatus
species attain close to a total length of 1 m. There are few ecological study about S. reticulatus in

0 O The aim of this study is to reveal ecological and biological characteristics of S. reticulatus with
comparing those of congeneric wrasses, which have geographically far isolated distributions each other.
I conducted sampling study focused on the following aspects, 1) age and growth, 2) reproduction and
sexuality, and 3) head morphology. All fish samples were obtained from fish markets and from bait
fishing by the author in the western Seto Inland Sea around Hiroshima, Ehime and Yamaguchi
Prefectures.

0O O For the age and growth (Chapter 2), | conducted the age determination by reading annuli of sectioned
otolith extract from the fish. By Adapting von Bertalanffy growth equation model, | calculated the
relationship between the estimated age and standard length in the following equation: L, = 489 (1-e°** 7)),
The calculated growth model indicated that the wrasse maintains considerably slow growth particularly
after 10 yrs age, which is similar to the previous reports in a congener the California sheephead wrasse S.
pulcher. The estimated maximum age of S. reticulatus was 31 yrs and which individual was male,
indicating considerable long life of the wrasse even in Seto Inland Sea.

0 O For the reproduction and sexuality (Chapter 3), | found that the spawning season occurred during
April - June in Seto Inland Sea, based on the gonadosomatic index (GSI) analysis. Histological
observation of gonads revealed that all males maintained secondary testis that possess ovariform
structures inside the testis, e.g., ovarian cavity and remnant of ovarian cells. This result strongly
suggests the occurrence of the protogynous sex change (female to male sex change) in this wrasse. Sex
ratio of sampled specimens was strongly biased to females. In addition, males appeared only in larger
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sex change of females. Of females, not all female individuals were smaller than males. Conversely, a
few fish reaching male SL size class remained to be females. This implies that the sex change of
female S. reticulatus is controlled not by the age or size automatically but by their social structures
probably dominance orders among individuals in the local groups.

0 O For the humphead morphology (Chapter 4), | analyzed the elevation angle of the humps on
forehead of S. reticulatus as an indicator of the development. In general, it has long been
believed that individuals of S. reticulatus having well-developed humpheads could be males, namely

considered as a sex-specific characteristic without any evidential data. However, the results of my

size-associated development. The growth pattern resulted in the often occurrence of the well-developed
humpheads even in large females.

0 O In the present Ph D thesis, | first revealed the basic ecology of S. reticulatus. The fish shows
considerable ecological similarity to congeneric wrasses regardless of the world-scale geographical

ratio and sex-related body size imply their potential weakness against to the fishery activities and
S. reticulatus

I hope our data of S. reticulatus would contribute to further scientific understanding of a valued
bioresource in the Seto Inland Sea and the conservative control of the Sato Umi coastal ecosystem.

Key words: Semicossyphus reticulatus, Growth pattern, Protogyny, Humphead, Labridae
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0 O 1. In recent years, various aspects of jellyfish have been actively studied, such as their mass
occurrence, application of useful compounds extracted from them, and their use as aquatic resources.

and symbionts is not enough. Therefore, | investigated the fauna that associates symbiotically with the
jellyfish species and their interspecific relationships in Japan, Korea, Thailand, Philippines, and
Malaysia.

0 O 2. Seasonal changes in the prevalence and intensity of metacercariae of Lepotrema clavatum,
Cephalolepidapedon saba, and Opechona olssoni Aurelia aurita s.l.,
Chrysaora pacifica, and Cyanea nozakii, were examined. The prevalence and mean intensity of
metacercariae in C. nozakii were higher than in A. aurita s.l. and C. pacifica. It is presumed that
metacercariae were accumulated in C. nozakii Cyanea
nozakii plays a role as a paratenic host rather than a second intermediate host. The adults and

Psenopsis anomala, and juveniles of the black scraper, Thamnaconus modestus. In contrast, these were
not found in the guts of the juveniles of the Japanese jack mackerel, Trachurus japonicus, indicating that

it does not use jellyfish as a food source. The transmission of trematodes into a definitive host fish

0 O 3. In Japan and Korea, associations of two species of fish with jellyfish were common. The

juveniles of T. japonicus Aequorea macrodactyla, A. aurita
s.l., C. nozakii, Netrostoma setouchianum, Morbakka virulenta), which were found only in Japan. The
juveniles of P. anomala C. pacifca, C. nozakii,

M. virulenta) and Korea (A. aurita s.l., Nemopilema nomurai, Sandria malayensis

of the shrimp scads, Alepes djedaba, were variable, with four species being the hosts in Thailand
(Acromitus fagellatus, Catostylus townsendi, Lobonemoides robustus, Rhopilema hispidum), two in the
Philippines (A. maculosus, L. robustus), and one in Malaysia (Chrysaora chinensis). All the juveniles of

00 O 4. The megalopa larvae to juveniles of the Christ crab, Charybdis feriata, were associated with
jellyfish in Thailand and the Philippines. The juveniles of the ophiuroid, Ophiocnemis marmorata,
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on the hosts. The caridean shrimp, Latreutes anoplonyx, was found on R. hispidum, L. robustus, and A.
fagellatus collected from Thailand, the Philippines, and Malaysia, and seemed to breed on the host. The

the breeding spot of the shrimp.

0 O 5. The nematocysts were detected in the Foods of all the symbionts, but the frequency of their
occurrence was low (14.3% in T. japonicus) to high (100% in P. anomala and C. feriata), depending on
the taxa. It is evident that the symbionts directly fed on the hosts or stole the prey captured by them.
The juveniles of C. feriata

other symbionts.

0 O 6. In Thailand, two species of rhizostomes, R. hispidum and L. robustus, were commercially
harvested. These jellyfishes harbored A. djedaba, C. feriata, L. anoplonyx, and O. marmorata.

The worst case, was determined to be for O. marmorata, which was estimated to be killed at the rate of
126-165 million individuals per year by the jellyfish fisheries in Thailand. It is likely that such

collection methods should be proposed.

Key words
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0 O Thai farmers still have faced the lower yield of rice production, paddy price and high production
cost, thereby suffering from low income. Therefore, private and government sectors have so far
encouraged farmers to cultivate top-quality rice or alternative rice for specialty markets such as organic
rice and Japonica rice in order to increase farmers’ income. These rice planting are handled by rice
mills, which are produced through contract farming (CF) systems. The production through CF system
may bring an increase of farmers’ income because its contract secures price and high yield.

0 O This research focused on Japonica rice variety in the northern Thailand, especially Chiang Rai
Province. The research objectives are to explore the characteristics of Thailand’s Japonica rice
production through CF systems, analyze costs and earnings of growers, examine the current domestic
marketing system of Thailand’s Japonica rice, and evaluate the perspectives of Thai consumers towards
Japonica rice consumption. The results of each objective are to provide the answer toward the actual

O O In Japonica rice production side in Chiang Rai Province, its planting through CF systems were
based on the intermediate model. The collectors who acted as a local coordinator and consultant for the

of rice millers. In the system, contract rice millers guaranteed the purchase price of paddy, and provided

produced by the Chiang Rai Rice Research Center (CRI). Each rice mill adopted different management
policy on signing a contact, setting up purchase price, and commission and transportation fees for their
collector. The rice miller who established a good strategy of pricing could attract farmers to participate
in this contract. The high contract price, assured market and high yield were advantages of Japonica rice
production in the selected areas.

0 O The fertilizer was the main cost of inputs for planting Japonica rice in the selected areas. Some
growers, particularly the collectors who also planted Japonica rice would mainly buy fertilizers from
their contract rice mills, in order to stock and sell such inputs to their farmers, and used for their Japonica
rice planting. However, some rice mills allowed the contract Japonica rice growers to purchase
fertilizers and agricultural chemicals from any other suppliers whose prices were cheaper than the
contract rice mills. Therefore, the collectors had higher production cost than contract farmers leading to
lower earning. This indicated that the use of fertilizers provided from extension service of contract rice

rice contract farming could help farmers realize a higher price and high yields which brought more
income. Moreover, Japonica rice cultivation was more attractive because the growers had lower
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production costs and got higher income, compared to the results achieved by non-contract glutinous rice
farmers in the same region.

0 O In Thailand’s Japonica rice marketing side, rice mills directly distributed polished Japonica rice to
distributors who are located mainly in Bangkok, retailers and Japanese restaurants. In this chain, the
main users of such Japonica rice were Japanese restaurants. In part of the positive aspects for Thailand’s
Japonica rice marketing, the buyers indicated that the government and private sectors should promote
the planted area and consumption of Thailand’s Japonica rice more.

0 O The consumers were the final party involved in the process of milled Thailand’s Japonica rice
distribution. The consumers in Bangkok who were the respondents in this research were mostly a
salaried employee. They enjoyed Japanese cuisine consumption at restaurants especially in the shopping
malls. These restaurants mostly cooked and served Japanese cuisine using Thailand’s Japonica rice. The
respondents are increasing Japanese cuisine consumption, influencing the increase of demand for
Japonica rice as well. Analysis on their preference for different Japonica rice choices found that their
first preference was Japanese rice imported from Japan. Thailand’s Japonica rice was chosen as the

Japanese rice from Japan. Therefore, the respondents agreed that the northern region had a great
potential to produce Japonica rice for consumption in the domestic market.
00 O According to the all results, selecting Japonica rice cultivation under the CF system make more

more income, as well as a certain market. The contract farmers received the better knowledge of
cultivation practices and other support services from extension officers of contract rice mill, except
supply of fertilizers. Moreover, consumers had a positive attitude toward Thailand’s Japonica rice
consumption. However, the CRI should more improve and develop a quality of Japonica rice seed
continuously, in order to be more suitable for the environment in the northern region and more resist to
disease.

Keywords: Japonica rice, Contract farming, Economic characteristic, Marketing system, Consumer
perspective
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0 O Ruminants produce milk and meet through utilizing forages. Therefore, it is necessary to explore
the potential values of forages and to maximize their utilization of forages. Recently, consumers have
shown increased concern for livestock products enriched with bioactive compounds that impact on
human health. The ruminal degradation of chlorophyll in ingested forages liberates phytol moiety which
is metabolized by rumen microbes to phytanic acid. This phytanic acid, a natural ligand of peroxisome
proliferator-activated receptor, appears in meat and milk produced by ruminants, and presumably has
positive effect on human health. The study aims to investigate the factors affecting phytol contents in
Italian ryegrass (IR) herbages and extent of phytanic acid production in ruminants.

O O In Chapter 2, changes of photosynthetic pigments and phytol content in herbage were investigated

ha) were applied for IR and the contents of chemical components and photosynthetic pigments ( -carotene,
lutein and chlorophylls) in fresh herbages and hay were measured. The crude protein (CP), ether extract
(EE), photosynthetic pigments and phytol in IR (fresh herbages and hay) linearly increased with

0 O In experimental 2, time course changes of the photosynthetic pigments in IR during ensiling were
determined. The IR harvested at the heading stage was ensiled using a small scale pouch for 5-weeks.
-carotene content decreased at 2 weeks after ensiling. Although the chlorophyll content decreased

od

were applied for IR. The herbage harvested at the booting stage or heading stage was ensiled for 60 days
and photosynthetic pigments and their derivatives. Lutein and phytol contents in silages were higher at
harvesting of herbage increased carotenoids and phytol contents in IR silage. Lutein and phytol in IR
herbages were indicated to be well preserved during ensiling.

0 O In experiment 4, the effect of adding lactic acid bacteria (LAB) on the photosynthetic pigments and

phytol content in ensiled IR were investigated. The IR herbages grown with three fertilization levels as
experiment 1 were harvested at the heading stage. The chopped herbages were ensiled for 60 days with
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and higher -carotene content compared with the silage without LAB. However, LAB addition did not
affect phytol content in silages.

0 O In Chapter 3, the ruminal phytanic acid production from herbage phytol was explored by in vitro
incubation experiments with fresh herbage (Experiment 5) and silage (Experiment 6 and 7). The IR
herbages grown at three levels of fertilizer as experiment 1 and harvested at booting and heading stages
were used. Two wethers fed basal diets of 50% hay and 50% concentrate at maintenance energy level
were used as donors of rumen fluid for the incubation. After 48 hours incubation of herbages, the

levels and at the booting stage. The ratio of phytanic acid production to total phytol was found to be
higher for silage (15-36%) compared with those for fresh herbages (12-17%).

0 O In Chapter 4, phytanic acid content in milk was investigated for cows fed total mixed ration (TMR)
containing IR silage or corn silage. Phytol content was higher for IR silage than for corn silage. The

and third period, cows were fed the corn silage TMR while the cows were fed the IR silage TMR in the
second period. Milk yield and major component content in milk were not different between cows fed
the IR and corn silage TMR. However, phytanic acid content in milk was higher for cows fed the IR
silage TMR compared with those fed the corn silage TMR. Conversion ratio from dietary phytol to milk
phytanic acid was estimated to be only 2.6%.

oo



goooo
Biosphere Sci.
56[] 135—136 (2017)

Studies on Utilization of Japanese Pepper Seeds as Feed Additives in Broiler Chicks

KHUSHDIL Maroor

Graduate School of Biosphere Science, Hiroshima University,
Higashi-Hiroshima 739-8528, Japan

gobooooboooooooobooobooooobooobooooono

goboooobooooo
oooooooooooonnnnrz39-8528 0000

O O Many efforts have been paid to investigate the utilization of the agro-industrial by-products such as
crop residues, and these include soybean cake, cereal straws and bran, cottonseeds, root crop tops and
vines, and bagasse. It is not only used for reduction of feed cost, but also these by-products can expect
the advantage effects which they content. The present study was therefore designed to investigate the
effect of supplemental Japanese pepper seeds (JPS) on performance, physiological parameters, and heat
stress in broilers. This dissertation describes four studies that were designed to evaluate Japanese pepper
seeds as feed additives in broiler chicks.

1. Acute Effects of Supplemental Japanese Pepper Seed on Feed Intake and Physiological
Parameters in Broiler Chicks

0 O Acute effect of Japanese pepper seed (JPS) on feed and water intake, and physiological parameters

using 5-20% JPS supplemental feeds was investigated. Feed intake in 5% group chicks did not differ

from that in control chicks, but higher levels (10 and 20%) of JPS suppressed feed intake in chicks at 2 h

intake in chicks. However, a repeated measures analysis of variance for JPS and time revealed both the
effect for JPS and a JPS x time interaction were not significant. High levels of supplemental JPS

hours later.

2. Effects of Supplemental Japanese Pepper Seed on Growth Performance and Physiological
Parameters in Broiler Chicks

0 O Effects of supplemental JPS on growth and physiological parameters were investigated.

Supplemental JPS did not affect feed intake and BW gain but feed conversion ratio in 5.0% JPS chicks

level and most blood parameters among the groups while the level of plasma triglyceride in 5.0% JPS
chicks tended to be lower than that in control chicks. JPS as feed additives can be included in broiler
starter diets without adversely affecting the growth performance, but that it may affect the lipid
metabolism in broilers.

3. Effects of Supplemental Japanese Pepper Seed on Muscles and Gastrointestinal Tracts in Broiler Chicks
O O Effect of JPS on weights of muscle, lengths of gastrointestinal tracts, or fat contents was
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of pectoralis major and sartorius among the groups, the percent per body weight of pectoralis deep in 5%
JPS chicks tended to be higher than that in control ones. However, all intestinal tract lengths were not

“ total body
electrical conductivity” value, which indicates fat content levels in animals was not significantly
different between the control and the JPS supplement groups. Supplemental JPS affect the development
of slow motor muscles, but that it does not may affect the development of gastrointestinal tracts or
lipoprotein metabolism in broilers.

4. Effects of Supplemental Japanese Pepper Seed on Thermoregulation and Blood Monoamines in
Heat Exposed Broiler Chicks
0 O Effect of supplemental JPS on thermoregulation and plasma monoamines was investigated. After

with 1% JP feed compared to control and 2% JPS chicks. Thereafter, all groups were exposed to high
temperature at 38° C for 3 h with water but not feed. The latency of panting or wing-droop during heat

temperatures of all groups were elevated by acute heat stress. The effects of JPS and time were

decrease after the 2 hours while that of 1% JPS kept advancing. In the levels of plasma monoamines,

DA in 2% JPS chicks was lower than that in control ones. JPS affect thermoregulation via the
catecholaminergic system in chicks but it may become the adverse effect under the long term heat stress
in broilers.

Conclusion
0o

and have no adverse effect on the blood parameters, (2) supplemental JPS affect protein deposition, but
that it does not may affect the development of gastrointestinal tracts, (3) JPS affect thermoregulation via
the catecholaminergic system in chicks but it may become the adverse effect under the long term heat
stress. In conclusion, JPS can be a useful feedstuff as sources of fat and protein in poultry.

Key words: Japanese pepper, Growth, Palatability, Lipid metabolism, Heat stress, Broiler
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O O The class Monogenea (Platyhelminthes) is commonly parasitic on or in aquatic or amphibious

species of invertebrates. Of these monogeneans, 76 nominal species have been reported from freshwater

O O This doctoral thesis deals with taxonomy of monogeneans from Japanese cyprinids and alien
freshwater fishes in central Honsh to the Ry ky Islands, Japan, and 10 monogenean species are
included. They are six introduced species (Ligictaluridus pricei, Unilatus unilatus, Unilatus brittani,
Trinigyrus peregrinus, Heteropriapulus heterotylus, and Salsuginus seculus) and four native species
(Dactylogyrus squameus, Bivaginogyrus obscurus, Ancyrocephalus pseudorasborae, and Dactylogyrus
bicorniculus), containing one endemic species (D. bicorniculus).

0 O Dactylogyrus squameus, Bivaginogyrus obscurus and Ancyrocephalus pseudorasborae were
collected from the gills of topmouth gudgeon Pseudorasbora parva and shinai topmouth gudgeon
Pseudorasbora pumila Dactylogyrus
squameus and B. obscurus are known as alien parasites in Europe, and all of the three monogeneans
found in this study are considered to be native to Japan. However, they might have become established

0 O Dactylogyrus bicorniculus is described from the gills of kazetoge bittering Rhodeus atremius
atremius, an endemic species in Japan, from Saga Prefecture, northern Ky sh . A phylogenetic analysis
D. bicorniculus is a basal species with the T-shaped ventral bar in the genus.

R. a. atremius

and may face the danger of co-extinction with its host.

0O O The alien monogenean Ligictaluridus pricei Ictalurus punctatus, is
described from Lake Kasumigaura, Ibaraki Prefecture, central Honsh . This monogenean is native to
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0 O Four alien monogeneans, Unilatus unilatus, U. brittani, Trinigyrus peregrinus, and Heteropriapulus
heterotylus Pterygoplichthys disjunctivus in
inland waters of Okinawa-jima island, Okinawa Prefecture. These monogeneans are all considered to be

0 O Salsuginus seculus Gambusia affnis from Okinawa,
Aichi, Tokushima, and Ky to prefectures. This parasite was most likely introduced along with

0 USAOthrough Hawaii and Taiwan into Japan in the late 1910s. It appears to
have low salinity tolerance.

gd
Book in Japan, where endemic monogeneans also may occur. Extinction and sudden decrease of wild
hosts and alteration of local ecosystems have been suggested to cause co-extinction of their parasites,

introduced into their non-native range and affected the endemic species, which has caused the verge of
extinction of the latter animals. The parasite fauna of those endemic fishes is poorly understood.
Moreover, despite the fact that some of them are regarded as endangered, only 10 monogenean species

harbor 1.3-1.8 species of monogenean. As about 500 species of freshwater fish occur, 650-900
monogenean species may be found in Japanese inland waters. It is highly desirable to clarify the parasite

including the parasitic species in Japan.

O O Based on the previous and present studies, a total of 31 nominal species of monogeneans have been
described in Okinawa Prefecture, the Ry ky Islands, southern Japan. Subtropical fishes have been
suggested to shift their distribution northward to the Japanese main islands with global warming, and
research on the monogeneans should be more intensively conducted in southern Japan to monitor their
distributional change. Eight species of monogeneans have been identified to species level from
freshwater fishes in Okinawa Prefecture, but all of them are alien species. About 20 species of
ornamental fishes have been recorded from the inland waters of Okinawa-jima island, and it is most
likely that ornamental fish trade is one of the major invasion routes of alien fish monogeneans to

od

are known. In addition, the monogeneans can establish more readily together with their hosts than other
groups of parasites because of their simple life cycle. There are several comprehensive studies on the

previous studies, 15 species of alien monogeneans have been reported from nine species of introduced

Japanese waters. Therefore, the equivalent or more number of species of monogeneans may have already
established in Japan. Moreover, no information is available about parasites of Japanese domestic alien

Key words
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O O The unique function of sperm storage tubules (SST) in the utero-vaginal junction (UVJ) to store
sperm for a prolonged period in oviduct enables hens to lay a series of fertilized eggs, after single dose

fertility. The aim of this study was to determine the factors involved in sperm survivability in SST and

1. Protein and gene expression of carbonic anhydrase 2 (CA2) in the UVJ of oviduct: comparison
between before and after Al, and the correlation with aging and fertility

O O The CA2 plays a major role in pH regulation of the hen oviduct. The localization of CA2 protein,
the density of CA2 protein, and the expression of CA2 gene was determined in the mucosal tissues of
UVJ and SST cells in the hens of different age and fertility, without (not-inseminated) or with Al. The
results showed CA2 was localized in the UVJ mucosal epithelium and the SST cells. The RT-PCR
products of CA2

localization, or the expression level of CA2 protein and gene between not-inseminated and Al hens, or

2. Expression of lipases and lipid receptors in sperm storage tubules and the possible role of fatty
acids in sperm survivability in the hen oviduct

0 O Generally, cells accumulate lipids through receptors and store in lipid droplets, lipases hydrolyze

lipid droplets and release free fatty acids. In Experiment 1, the localization of lipid droplets in SST from

hens without or with Al was examined. In Experiment 2, the gene expression of lipid receptors and

lipases in SST cells were examined. In Experiment 3, lipids were extracted from UVJ mucosa and the

predominant fatty acid composition were analyzed. In Experiment 4, viability of sperm cultured for 24

5, the effect of oleic acid reagent or olive pomace supplementation on hen fertility was examined. The
results show the SST in contained dense lipid droplets. The PCR products of lipid receptors including
FAT/CD36, VLDLR and LDLR, and lipase ATGL

levels of ATGL

including myristic acid, palmitic acid and stearic acid, and unsaturated fatty acids including oleic acid
and linoleic acid were predominant in UVJ mucosa. The viability of sperm cultured with saturated fatty
acids was not different from the control sperm. However, the viability of sperm cultured with 1 mM
unsaturated fatty acids was significantly higher than control sperm. The oleic acid reagent
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supplementation did not affect the egg production. However, the hens fed with 2.5% or 5% oleic acid
reagent supplementation showed a higher fertility rate and a longer duration of fertile egg laying than

without olive pomace supplementation.

3. Changes in the localization and density of CD63-positive exosome-like substances in the hen
oviduct with artifcial insemination and the effect of oviduct-exosomes on sperm viability
0 O Exosomes are small membrane vesicles that play a role in intercellular communication. The CD63
is known as one of the exosome markers. The localization of CD63 protein in oviduct and the change of
localization and expression level of CD63 protein in mucosal tissues of UVJ with Al was examined. The
protein composition and the expression of CD63 protein were examined in UVJ- and vagina-exosomes
isolated from the medium of cell cultures. The viability and motility of sperm incubated for 36 h with or
without different concentration of UVJ- or vagina-exosomes were analyzed. The results show the CD63
was present in the mucosal epithelium, lamina propria cells and SST cells in UVJ mucosa, as well as in
the mucosal epithelium of the vagina. The localization of CD63 was decreased in SST cells surrounding
the sperm and tended to transfer into the SST lumen. The density of CD63 protein in the Al hens was
significantly higher than not-inseminated hens. Four different molecular weight protein bands, and

without exosomes or with UVJ-exosomes, the viability of sperm incubated with 1 L vagina-
incubated with or without UVJ- or vagina-exosomes.

Conclusion
oo
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Stabilization of freeze-dried Lactobacillus paracasei subsp. paracasei JCM 8130"
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00 O Ascorbic acid] AsAlplays an important role of scavenging reactive oxygen species] ROS[through
its antioxidant properties. In higher plants, a plurality of AsA biosynthesis pathways, the mannose
pathway, the uronic acid pathway, the gulose pathway, the galacturonic acid pathway and the myo-
inositol pathway, have been proposed, and one major pathway is the mannose pathway, in which AsA is
synthesized via D-mannose and L-galactose.

O O Two tropical plants, moringa (Moringa oleifera) and acerola (Malpighia glabra), which are
originated from northwest India and Latin America respectively, contain large amount of AsA. However,
details of the high accumulation mechanism of AsA in tropical plants remain unclear. Thus, this study

pathway, and aims to elucidate the high accumulation mechanism of AsA.

Chapter 1. Structural analysis and mRNA expression of AsA biosynthesis enzyme genes in moringa.
oo

performed. The deduced amino acid sequences of AsA biosynthesis enzymes of moringa show high
homology with those of Arabidopsis (Arabidopsis thaliana), suggesting that the primary structures of
AsA biosynthesis enzymes are highly conserved even in moringa. To evaluate AsA biosynthesis at

a different expression pattern between moringa and Arabidopsis
GDP-D-mannose pyrophosphorylase (GMP) and GDP-L-galactose phosphorylase (GGP) were higher
expressed in moringa than those of Arabidopsis

enzymes excluding GMP, as well as the amount of AsA, tended to increase by light stimulation, and in
particular, GGP expression level increased greatly. These results suggest that AsA is mainly
biosynthesized by the mannose pathway, and in particular, GGP may play an important role in AsA
biosynthesis in moringa.

Chapter 2. Cloning and promoter analysis of 5’-upstream region of GMP and GGP genes in
moringa and acerola.

O O To evaluate the promoter activities of the moringa and acerola GGP genes, initially, 813 and 1723

bp of 5’-upstream regions from initiation codon were respectively cloned. As a result of searching

transcription factors in the 5 -upstream regions using the PLACE program, several consensus elements
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involved in response to light and phytohormones were found in the 5’ -upstream regions of both genes,
it suggests that the AsA biosynthesis may be regulated by phytohormones as well as light. Promoter
analysis by transient expression assay using Arabidopsis mesophyll protoplasts showed that these
5’-upstream regions have promoter activities.

0 O In a previous study, the aceola GMP (MgGMP) promoter had only a 2.6-fold higher activities than
the Arabidopsis GMP (AtGMP) promoter in tobacco BY-2 cells, whereas quantitative RT-PCR showed
that acerola leaves had 100-fold higher GMP expression levels than Arabidopsis leaves. Then, MgGMP
promoter activity was re-evaluated using Arabidopsis mesophyll protoplasts, and 1185 bp 5'-upstream
region from the transcription start site of the MgGMP gene showed higher promoter activities than that
shown by previous studies.

Chapter 3. Analysis of transcriptional activating factor of acerola GMP gene.

0 O To clarify cis-elements contributing to high promoter activity, promoter analysis using Arabidopsis
mesophyll protoplasts with several deletion constructs was performed. The results suggest that potent
enhancer(s) are present between -1100 and -1080 bp of the MgGMP promoter. From sequence analysis
of the MgGMP promoter using the PLACE program, a sequence similar to the MYB1AT element
(WAACCA)) was found to be located between -1097 and -1092 bp of the MgGMP promoter. In
addition, a palindrome-like sequence (ACCTCGAAGT at -1092 to -1083 bp) was found in the region.
Further analysis using deleted or mutated constructs of these elements suggests that he MYB1AT and the
palindrome-like sequences do not serve as regulators of MgGMP gene expression, whereas the sequence
(GAAGT) from -1087 to -1083 bp functions as an enhancer of MgGMP expression. After careful
review, an abscisic acid response element (ABRE)-like sequence was found. However, a replacement of

-1083 bp) with its complementary sequence (CTTCA), it seems that the sequence dose not acts as an
ABRE cis-element. To further analyze the transcriptional activation ability of the MgGMP promoter,
AtGMP promoter was partially replaced by MgGMP promoter based on the position from initiation
codons. The results showed that the -1100 to -600 bp sequence of the MgGMP promoter is necessary for
high promoter activity, suggesting the presence of unknown cis-element(s), which function as enhancers
of MgGMP expression, present in the -1080 to -600 bp sequence of the MgGMP promoter.

Key words: Tropical plants, Moringa, Acerola, Ascorbic acid biosynthesis, Gene expression



goooo
Biosphere Sci.
560 146—147 (2017)

Adaptation mechanisms of heme proteins from extremophiles

Sotaro Fuai

Graduate School of Biosphere Science, Hiroshima University,
Higashi-Hiroshima 739-8528, Japan

gbooooooooboooooboooobooooo

gooooo
oooooooooooonnnnrz39-8528 0000

oooao

goodooooboooooooobooooooobooOoooOoboO0ooOoOoOoOoOOoOoOoOoOoobboOoooboboOooon
goooooooooooooooooOoobOOoO0OoOoOoO0OooOOoO0OoOOoOoOoOoOoOobOOoOoOoboboOooon
gooooooooooooooooooobOOo0oOoOOoO0OoOOO0OOOObOOOOobOOoOoOobOboOooon
gooooooooooooooooooobOOo0oOoOOoO0OoOOO0OOOObOOOOobOOoOoOobOboOooon
gboooooooboooobobooooooOoOoOoOoOoOo0oOoOOOOO0oOoObOU0OOOoOoOoOOoOoboboOooDo
gooooooooooooooooooobOOo0oOoOOoO0OoOOO0OOOObOOOOobOOoOoOobOboOooon
oooooo

0 00O Hydrogenophilus thermoluteolus 0 0 0 0000 ¢ 00000000000

000000 c00o0o0o0o0ooooooooooloogooceon goobooobooboboooboo
0O00o0ggb2eCc dddd Hydrogenophilus thermoluteolus 0 000000000 ¢ OO00OOOPHCPODO
gooooooooooopPHCPOODOOODOODODOOOOOODOOOOOOODOODOOOOOOOO
J00000o0o0ooooooooooooo2secOnnn Alochromatium vinosumO OO0 OO 030 ¢
OAVCPOOOODOO
gcbooooou22z2nmO0fd0d000000000000000000000O0000O000O0OPHCPO
O0AVCPOOOODOOUODOODOODODOODOPHCPO XOOOUODOODODODODODOODODOODODO
Joo00ooooooo0ooooooooo0o0oDo0oDooo0ooooDoDOooDoOoPHCPOOODOOODO
JA/CPOOOOODOOODOODOODODODODOOOOODODODOOOOOOOODOODODOD
Jo00A/CPOOODOOUODOODOODODODOODOODODODODOOOOOOOODOODODOD
ooooo

OPHCPOODODOOUODOO AVCPOODOOUODODOODODODODAVCPOOUODODOODOODOOODO
000 PHCPOODODODODOODODOODOODODODOODODODODOODOOOOODOODOOO
00o00oU0o0ooooooO0oOoooPHCPOOCDOOOOOODOOOOOOOOOOOOODOOO
O000oU0oOooOoUOoAvVCPOOUOOOOOUODOOOODOUOOPHCPOOOOOOOOODOOOOOO
00o0oooooUOoU0o0oO0o0ooOooOo0OoUoUoOOooooooooUo
OPHCPOOODOOOODODODOOODDOOOOSOOOODOODUODOOODODODODODOCOD gooooog
Jo0o0oooooooopPHCPOOOODODOOOO COO goooboboooboobobooobobo
Jooo0pooU0O0oOO0O0DOOPHCPOUOODOUDOODODOUODOUOODDUOODDOUODDOODO
coopopopooopopooooooOoOoo2s°CcOn0On PHCPO COODDODOODODODOAVCPODODDODO
000000ooooooooooo0o00o00O000000oooooooooDooOoOOOOOPHCPO
gh2eCO00000O0OOcCcoOdlldoooupnAVCPOODOODODOODODODOODOODODODODOODDOO



147

O0PHCPOOUOOOODODOOODOOOODODOOODODOOOODDODOODODOOODODDOOOODDODOO

00O0O0O0O0OoOg ChironomussurfurosusO00 Hbh OO OO OOOOOdd
0000ooo00OdHOOOoOoooo o,00000000NDND0000NND00OHbO O,O0O0OOOODODO
O00pHOOOOOODODODOOOOOpHOO OO0O0O0ODOODODODOOOBohrOOD M OOOooooooO
O0O0O0O0OO0ODoODOoOo Chironomussulfurosus0 0 00 pH310 00 O0DO0DO0DO0DO0DODODOOOOO C.
sulfurosus 0 OBohr D0 O 0000000000 O000000 HhOODOODOODDOOOOOODOODOO
OOC.sulfurosus 00 HbOOOOOODOODODODODOODOOODOODOOODOOODOOOOOODOOO
OC.sulfurosus 000 0000000000000 O0O0ODODODOOOOOOOUOOOODODODOOOOOOO
OpH200O0O0O0O0OOOpH7O00 00000000040 00000000000000000000
PAGEODO0OOOOOCOOOOO0O0OOODODODOOOOOHPOODOOOOODODODOOODOOOOOOOOO
HhOOOOODOOOOODODODODODODODODOOOODOOOOOO0OO0OO0OO0OO0OOCCC. sulfurosus0 0000 goooo
goooooooo 00oooooooooooooooo0ooU0oooHbOOOO?210
00000000000000001l00HODOODODU000D00D0D0D0O00O0O0O0O0ODO0O6000 Hb
0000000000 04000HPOOODDOOOODODOO0OOHODDOODODDODOODUDDODDODOOOOO
0000000000oo0oo0o00oHDDOODDO0O0O0O0ODOD0DUDUDD00000D0D0D0D0UODO Hb
00000oo0o000oo000oooo0o0ooooUooOC sulfurosus0 0000000000000
J0o000o0o0o00oo0o000oo00oUdo HPODOOODUDODOOODODUDOO0O0ODUODOOOODO
J000000oo0000o00000oo00Uoo0o00o00OHPOODOODODUDODDODOODUODOOOOO
J0000o0000oo00oo0o0oo0oHbODOODO OO0O00DDOODOOOOO

oooocooo

ooooO0oOoOooooooOcdOoOO0PHCPOOOOOODODO A/CPOOOOOOOOODOOOOODOODO
00o000oooO0o0ooO0o0o0ooO000oODO0o00oOOO0O00OooOOOOOPHCPD COD oo
goooooooooooooooooooboo0oooo0oOooOboOoOoOOoOoOooOoobooOoobooboooon
0000000 0UoUoO Cosulfurosus 0210 00000000000 HOOD0OOOOOOOOOOO
00000000 HbODUOUOOODOUDOODOODODOUOODO0ODOUOO0ODODOULOOOODDOUOOO
goooooooooboooooboooooooooooooOoooooobooOoooOboOoooboboOoooOooon

goooooooooooooocdooobooooobooooooooobooon



goooo
Biosphere Sci.
56[] 148—149 (2017)

Studies on regulation mechanism of ribosome biosynthesis in response to stress.

Yukari YABUKI

Graduate School of Biosphere Science, Hiroshima University,
Higashi-Hiroshima 739-8528, Japan

gobooooboooooooooooooooboboooono

gooooo
oooooooooooonnnnrz39-8528 0000

oo
goooboboboooobooooobobobobobDoooooobobOobDobDobDobooob oD
gooobobdoboooobooooobobobobobDoooooob0obobDobDOoboobDoob oD
goooboboboooboooooboboobobDobooobooo
gooobobobmoboobobobooboooooboobobobo 0 0O O Cribosomal proteifl RPCI
goooooo gooobooboboboobooooooobUobUoboobooooooUobUoboobo
0000000000000 00000unfolded protein response0 UPRO OO0 000000000 IrelODO
goooboboboobooooooobobobUobobDoooooob0bUoLDobDOoboDUobooUoboD
0000000000000 0oO0ooOoOoOg WseOWsclOWsc20 OO Wse3D DO OOoOooooooo
0000000000000 000o0o00oooooCcCOPkel00D0O0OODDODOOOODOODOOODODO
gooobo0ob0obDOoboobOooooboobOoboboobooo
Joo0o0oo00Do0oDo0ooo0RPODOOOOODOOODOODDODODOOODOOOOODOODO
Jo0o00obO0obO0obO0ooooOooboobobOoooobooo

1000000000000 0b0boDooD0ooooooboboobooo
goooboob0obOooOoOOooOO0oOoo0ooO0bO0bDOobDOoDOoOU0O0ObO0ODbODODODObOOODbOOD
goo0oo0ob0obO0ooOoODO0ooO0o0oo0obO0DbO0DOO0obDO0oDOoOD0O0bO0ODbDODODODODOOODbOOD
goo0oo0ob0obO0ooOoODO0ooO0o0oo0obO0DbO0DOO0obDO0oDOoOD0O0bO0ODbDODODODODOOODbOOD
goo0oo0ob0obO0ooOoODO0ooO0o0oo0obO0DbO0DOO0obDO0oDOoOD0O0bO0ODbDODODODODOOODbOOD
JodooooooooooooooooooooLCBOO000O0o0OO LeblDOOoooooooOO
00ooooooRPOODOOOOCOOOOOOOOOODOODODOODOOCOOOOOOOOOODDODODOO
gofoooo0oOooooOoUO0oDoDoOOoU0O0RPOODDOOOODOOOOOODOOODOODOODOOOODOO
0000000o0o00o0oooo0o00OdLebhlD00O0D0DOO0OOO0OLLCBOODODOOODODODOOOOOOO
gooobobobooo
JgLCBOOOOO 0ODO0O0OOooooooooo 000 0010 target of rapamycin complext TORCO
1000000000 Schotm 20 TORC20 DD OO O OOO ooo [M30PkclOOOOOO
000000000PkclUODOODOOOOOOOOOODODODODOODOODOODODODODODOOUODODODOOOO
J0000oooooooooooschad oo goboobobooobooboboooo
ogooobooogoo
0OScho0 TORCIO OO ODUDODOOOODODODODOOOODUDDOOO0DODUDOOO0O0D0ooooooooo
000000000000 TORCIOUDDODOOODODOODOOOOOO Schoa oo oooooooooo
000000000000000 TORCI-SchoD O OO0 0DO0000DO0oO0oooooooo



149

O 0000o0o0o0 pleckstrinhomology D0 D OO OOOPISP,0000000000O0O0ODOO
PI45P,0000000 Mss4D DD ODOODO0DDO0OO0O0O0O0OO0O0O0OOOOOOOOOPI4,5)P, oo
goooooooooooooooooooobooooobooboooon

oooooooon 0 00TORC1-Scho O O O O PI(4,5)P, gboooooooooo
RPOOOOODOOCOOOOOOOOOOOOOOOODOOODOOOOOORPOOOOOOOOOOOOO
PkhOOOODOODUOOOOOOODOODOOO0OOOOOTORCIODOO Sschoa DD ooooooooooo
oooo 00000 TORCI-SchoO O ODODOO RPOODODODODODODOOODODODOOOODODO
000000000000 00000000000000000000TORCL-SCchaO DD OOODOOOO
000000000000 00000000TORCL-SchoaO D DD 0OO0O0DO00UOOOO0D0DDO0OO0O0ODOOOO
000000000000 TORCI-SchoaO OO ODODO0OOOODU00O0O00D00O0O0DO0O0UoODOO0OO

0000000000000 00DOO00O0DOOOOOOODOOODO

O gooooo 000 PkelDDOD0OODODOODODDOOOODDODOODODOOODODOOO
0000000000 00LeblD EndBOD OO OOO0OO0OODOOOOOOOODOOOOOOODOOO
0000000o0oooooooooooooooooooooooooooooooooooomooonn
0000000000000 OoO0O0O0Uoon Sla20d End4 Ryvs1610 End60 O O O Arc350 End90 O O O
gooooooooooooobooooooooooo

DArc350 000000000000 DO0O00ODO0O0O0OO gbooooooooboocobooooooo
000000 CmdlD -000000 Tub4d0DOODO0O0OO00O0O00O20CK200000000000000
goooooboobOobobooboooooo goooooooooOoOoO Amp2000 Arp300oono
CmdiOTub4D 00U CK2ODOUOOODOUOORPODOUDOODODOODOODDOOODOOOOUOOOOODOO
0000000000000 oOoO0o00oooOO0ArOO00D0OD0ODOO000OOO0O0O0ooODo
gbooooooboooooooo

0Cmd10 00O Tub4O O spindle pole bodyO SPBO D 000000000 O0OOOOOSPBOOODOOODO
0000000000000 0000000000000o0UU RsSIOO0 EPp2O0DC0OOODCOOO
Mps3UOOOOOOORSIOOO Ebp20 0000000000000 OOOOOO0OO0ODO0OUOOOOO
000 Mps3D 0OOO0O0OOODOOOOOOOOOOOOOO0OOOOOOODOOODOOOOOODOOOO
00o00o0oO0ooO0o0o0o0o0o0000000ooooooooooooSPBOOOOOODODOOOODODOO
0000000000000 00O00000000000ODO00000O0O0O0RSIOOO Ebp2000O0O
0000000000000 00O000000000000O000 RSIODOO EPP200OOOOOOOO
000000 msl000000ebp20 000000 RsS1IO00O Ebp200000000O0O0O0O0OO0ODO
O00000000RrSIOD0O0 EPp20 00000000 OO0O0OOO0ODOOO0OOOODOOOO Rrs1O0O
OEbp20000000000O00ODOOOOOOOO

oo
goooooooooooooboooooooboooooooooboooobOoooooobooooDboboooon
goooooooooooooboooooooboooooooooboooobOoooooobooooDboboooon
goooooooooooooboooooooboooooooooboooobOoooooobooooDboboooon
goooooooooooooboooooooboooooooooboooobOoooooobooooDboboooon
goooooooooooooboooooooboooooooooboOoobOoooooobooooDboboooon
gooooooooooooobooooooobooooooooobOooobOoOooooobooooDboboOooon
gooooooooooooo

gooooooooooooooooobooooboooboooooooboobooo



goooo
Biosphere Sci.
5601 150—151 (2017)

Gene expression analysis of antimicrobial peptides in ayu stimulated with LPS
REHAB MARRY ABDELATY NSsRELDEN

Graduate School of Biosphere Science, Hiroshima University,
Higashi-Hiroshima 739-8528, Japan

LPSOOOOOOOOODOOOODDODOOOO oo

gbooooooobooooooooooo
oooooooooooonnnnrz39-8528 0000

O O Fish supply from capture will be static over the next 30 years. A growing percent of world aquatic
production derives from aquaculture, whose importance is set to increase dramatically as a result of

' s waters and an increasing demand for sea food. Fish is free-living organism
exposed to stress problems such as diseases and deterioration of environmental conditions often results

oo

ayu antimicrobial peptides stimulated with LPS was investigated. Fisrt of all, analysis of cathelicidin
gene expression from liver tissues which stimulated with LPS different doses in different life stages.
doses in different life stages. Finally, analysis of cathelicidin gene expression from various tissues at
portal of pathogens entrance (mucosal surfaces).

oo

cathelicidin gene in vivo stimulated with LPS of different doses LPS. LPS was injected intraperitoneal
three times per season. First time (group 1), at the mid of April, internal observation showed complete
absence of the sexual organs. The second time (group 2), at the end of May. The third sample collection
(group 3), at the mid of October, they were sexual mature adults, internal sexual organs observed full
raipned in both sex just before the spawning. The relative expression level of the cathelicidin was

measured using semi quantitative RT-PCR and Image-J software for normalization against  -actin gene

and the LPS used for the induction. Young fish showed significant up regulation in a time, dose
dependent manner while mature and sexual mature fish showed non-significant change. That |

0 O The third chapter included the second item, we have studied the relative transcriptional level of the
relative expression level of the hepcidin was measured as same as semi quantitative RT-PCR. The

induction. Young, mature and sexual mature adults showed up regulation mainly in age dependent

and second experiment that the hepcidin may be involved more in the ayu defenses against stressors
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such as pathogens.
0O O In the fourth chapter, the relative quantitation of cathelicidin expression level was analyzed. Tissues
sample were collected from various organs (liver, gill, skin and intestine) at time point 0 hr, 6 hr and 24

skin and intestine) by RT-gPCR. And normalized to the - actin gene expression level. C,and  C,
value were determined using the auto setting of the system. The date shoed that the constitutive
cathelicidin expression from the mucosal surfaces were higher than that of liver tissues. While the

after stimulation. The results clear out that the constitutive and LPS inducible expression of the

the mechanism of LPS recognition still unclear and also how this mechanisms affect in organs set distal
to site of the immunostimulant administration.

0 O In conclusion the ayu antimicrobial peptides seems to play important role in ayu immune defenses
against pathogens although it is age, time, dose and tissue-specific dependent production. Further
investigation is required for analysis both hepcidin isoforms and production of monoclonal antibodies to
clear the post translation regulation of ayu antimicrobial peptides.
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1. General Introduction
aad
bowel diseases (IBDs) are a group of gastrointestinal disorders including Crohn's disease (CD) and

with both UC and CD has steadily increased in the past several decades. IBD patients experience

bleeding. Although the etiology for IBD is unknown, it is believed that the impaired intestinal barrier
resulting in hyperpermeability to luminal noxious molecules and robust chronic activation of immune

oo
absorption in the human small intestine with complete or partial fermentation in the large intestine.

of intestinal microbiota. Intestinal fermentation of DFs produces different metabolites including short chain

0 O The objective of the present study was to understand novel roles of DFs for the maintenance of
intestinal homeostasis. | used the murine models of experimental colitis and CKD and the intestinal

2. Fermentable and viscous DFs reduce intestinal barrier defects and infammation in colitic mice

0 O In Chapter 2, | aimed to investigate the preventive effect of guar gum (GG) fiber on colonic
inflammation and barrier defects in dextran sodium sulfate (DSS)-induced colitis mice. GG fiber, a
soluble DF, is characterized by high fermentability and high viscosity. DSS administration caused severe
colon damage and inflammation, as indicated by body weight loss, increased clinical scores, colon
shortening, increased plasma lipopolysaccharide binding protein (LBP), elevated myeloperoxidase

partially through protection of the TJ barrier.
3. Fermentable DFs reduce intestinal barrier defects and infammation in colitic mice

O O In Chapter 3, | aimed to examine the physicochemical properties of DFs contributed to protection of
colitis against DSS. Along with GG, mice were fed with partially enzymatic hydrolyzed GG (PHGG), which



153

shares high fermentability with GG, but presents low viscosity due to the low molecular mass. The results
found that feeding PHGG and GG reversed the colitic symptoms, suggesting that high fermentability, rather
than viscosity, is important for the DF-mediated protection of colons against DSS. In addition, feeding GG
and PHGG suppressed the increased colonic cytokine expression by DSS and increased the production of
SCFAs through the microbial fermentation. These observations suggest that SCFAs at least in part contribute

4. SCFAs suppress infammatory reactions in Caco-2 cells and mouse colons
oo
the colonic epithelium using human intestinal Caco-2 cells and mouse colons. Stimulation of Caco-2
increased interleukin (IL)-8 and IL-6 expression through the
inflammatory cellular signaling, whereas pre-treatment of cells with acetate, propionate and butyrate
. Pharmacological inhibition of monocarboxylate

responses. Administration of DSS to mice increased the CXC motif chemokine ligand 2 (an IL-8
homologue) and IL-6 expression in the colonic organ culture, whereas treatments with SCFAs mixtures
composed of acetate, propionate and butyrate decreased them. These results indicate that the SCFAs
acetate, propionate, and butyrate suppressed up-regulation of cellular signaling and expression of IL-8

-stimulated Caco-2 cells and in colons of colitic mice. Activity of MCT-1, located on
the apical membranes, was essential for SCFA effects.

5. GG fber suppresses infammatory response in small intestinal epithelial cells

O O In Chapter 5, | examined the anti-inflammatory effect of intact GG fiber in small intestinal
epithelium. Because ingested DFs such as GG pass through the small intestines without any degradation,
they directly interact with small intestinal epithelium. Although the SCFAs, microbial metabolites of

small intestinal epithelium based on the observation that GG suppressed the inflammatory cytokine
expressions in the small intestines of DSS-administered mice. Pre-treatment of cells with GG suppressed

Interestingly, the pre-
incubation of cells with anti-TLR-2 or anti-dectin-1 reduced the suppressive effects of GG fiber. In

the activation of TLR-2 and dectin-1.

6. General Discussion (written in Chapter 7)
0 O The present results demonstrated that fermentable DFs, such as GG and PHGG, had ameliorative

reach the colons and are metabolized to SCFAs by microbial activity without any degradation in small

intestines. My results show that both the intact DF and the SCFAs have roles for the regulation of
intestinal inflammation with the distinct molecular mechanisms. The present study suggested that

gooobooobooooooooboobooooooboooobooooobooDo
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O O Myanmar (The Republic of the Union of Myanmar) stands as the 10"
producing countries in 2010 and the 3"

wide and numerous rivers, forming large and small deltas, estuaries, and extensive mangrove creeks.

capture fisheries, the key mechanisms and the characteristic environments supporting such high fish
catches should be investigated, however, very few survey have been conducted in the Myanmar coastal
areas so far and this fact leads to the lack of appropriate conservation or regulation in the coastal

oo
incubation methodologies using carbon isotopes, primary production estimation was performed using a
and with other conventional oceanographic surveys, the mechanisms of the coastal primary production
the end of the dry season (March, 2015) and the rainy season (September, 2015), and at 13 sampling
stations around Kadan Island covering characteristic coastal environments of the region (e.g. estuaries,
mangrove channels or creeks, and offshore region facing the Andaman Sea).
0 O The lowest surface salinity value (7.11) in the rainy season indicated this area was largely affected
SiO, 4P concentration show different trend which might be supplied by
system, regardless to the seasonal nutrient variation. According to the estimations employing the PAM
+ 1.56 g C m?*d", while the
productivities were low at the onset of the dry season and the rainy season (1.36 + 0.77and 0.17+ 0.11g

Cm?d?!

incorporating observed O, u mol photon m? sec™, or 0.073 under
PFD>500) in other literature, the annual primary productivity value was 129.6 g C m? yr™, which is
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unexpectedly lower than the candidate values (300 0 500 g C m? yr™) obtained from the world
eutrophic estuarine and coastal ocean ecosystems.

0 O Based on the principal component analysis (PCA), the primary productivity was related with the
extensive river inflows, especially in the rainy season where turbid river water inflow deterred the
primary productivity. High primary productivity at the end of dry season related with the increase of
euphotic layer depth, probably due to approach of oceanic water as well as decrease of the river water

primary productivities might be compensated by microbial food chain at the onset of the dry season.
High DOC concentrations (average 7.48 + 4.22 mg L™) of this season probably led to abundant bacterial
populations (average bacterial density = 1.1 x 10" cells mL™), and the estimated bacterial biomass of
this season was 3 times higher than the estimated phytoplankton biomass. These DOC originated
bacterial cells may be incorporated to a so-called microbial food chain and may support further
production at the coast.

0 O Through this study, the seasonal trend of primary productivity and controlling environmental factors
near the Myeik City were clarified for the first time. The main primary producers were the chain-
forming diatoms associated with euhaline and eutrophic natures. Their production was primarily driven

was the most productive period, while the onset of the dry season and the rainy season remained in

the productivities for more than half of a year led unexpected low annual primary productivity (129.6 g
C m?yr"). The long rainy season that delivered heavy precipitation and extensive river runoff brought
terrestrial nutrients to the coast, but as a trade-off, the coasts were largely affected by turbid waters,
which decreased light penetration into the water column and thus reduced primary production. This
highly turbid water was probably originated from soil erosion due to deforestations by industrial
plantations along the Tanintharyi River Basin. Especially, deforestation of mangrove trees along the
riverbanks and the estuaries seemed to be serious and was considered to lead to problems of soil erosion,

microbial food chain and supplement the primary production, conservation of mangrove forests is
needed to sustain the coastal productivity.

Key words: Myanmar, primary production, diatoms, deforestation, mangrove
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