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Aim of the Symposium

Sustainable food production and environment are of great importance
especially in the Asian countries Food resources including agricultural,
animal and marine products are marketed among different countries. This
symposium aims to overview the current and future expected systems of food
production, their management, and natural environment surrounding the
food resources. Some of the current research topics of the Graduate School of
Biosphere Science will be also presented.

Program

13:00 Welcome greetings from Dean (Prof M. Esaka)

Session I. Overview of food and environment in East Asia
13:10 Studies to Improve Egg Productivity of Taiwan Country Chickens
Dr. Chen, Chu-Liang (Tunghai University, Taiwan)
13:50 Korean Fisheries and Adaptation to Climate Change
Dr. Lee, Sang Go (Pukyong National University, Korea)
14:30 Exploring Environmentally-sensitive Food Production Goals for Asian Coastal
Communities
Dr. Liao, Lawrence (Hiroshima University, Japan)

15:10  General Discussion

Session II. Research reports of Grad. Schl. Biosphere Sci. [presentation in Japanese ]
15:40 Effects of feeding both silages of Italian ryegrass and corn on feeding behavior
and milk production of dairy cattle
Dr. Yuzo Kurokawa
16:00 Comparative Evaluation of Characteristic for Japanese Indigenous Chicken
Breeds -Tolerance to Heat and Stress-
Dr. Takashi Bungo
16:20 The collaborative research on early life stage of Asari clam in Suo-Sound:
primary production and larva 1 food
Dr. Kazuo Iseki
16:40 Chromosome Dynamics in Yeast
Dr. Keiko Mizuta
17:00 Closing remarks




Studies to Improve Egg Productivity in Taiwan Country Chickens

Chu-Liang Chen
Department of Animal Science and Biotechnology,
Tunghai University, Taiwan

Poultry, next to pork, is the second highest consumed meat in Taiwan.
Unlike pork, which is rarely produced from local breeds of swine, a
significant portion of chicken meats in Taiwan were produced from local
breeds (country chickens, 32 %) instead of imported commercial broilers
(68 %) in 2009. And this is due to their particular meat quality that meets
the cooking styles and taste preferences of the local people. Overall,
country chickens offer better meat quality and their raising conditions
generally have lower impacts on the environment, compared with
commercial broilers. In this talk, the trends of the Taiwan poultry market
will be introduced, followed by current status of the important commercial
and conserved breeds of country chickens maintained in the chicken industry
and/or research centers. Taiwan country chickens do not perform as well as
the broilers in terms of growth efficiency. The practice of selection and
breeding emphasizing on high growth rates and low feed costs has resulted
in decrease of egg productivity in Taiwan country chickens. Results of
comparative genomics and proteomics studies that aimed to discover
relevant genetic markers to improve the egg productivity in Taiwan country
chickens will be discussed. Finally, reproduction is both energetically and
nutritionally costly. Energy is stored mainly in adipose tissue, and a
substantial proportion of the energy is diverted to egg production in hen.
Adipocytes, in a manner dependent upon their metabolic states, also secrete
a variety of biologically active molecules to affect energy balance in animals.
The studies on the relationship between adipose function and egg
productivity performance in Taiwan country chickens will be addressed.
Application of scientific knowledge and technology to improve the genetics
and management of local country chickens will help increase their
competitiveness against monopoly by global enterprise suppliers in poultry
market.



Korean Fisheries and Adaptation Fisheries to Climate Change

Sang-Go Lee
Dept. of Marine Business & Economics
Pukyong National University, Busan, Korea

In Korean coastal and offshore fisheries, reackinegrecord high in the mid 1980s
at 1,700 thousand MT, the fishery production haseksed to 1,080 thousand MT by
2004, but increased to 1,100 thousand MT in 200&. tffend continued in 2008 and the
production increased to 1,285 thousand MT andpiteeluction in 2009 totaled at
1,227 thousand MT. The major species in coastalofistiore fisheries were anchovy,
squid, mackerel and hairtail.

To address such catch reduction and unstable, dheald government has begun to
genuinely acknowledge the necessity to enhanceerfesh productivity through the
environmentally friendly fishery policies. The pany objective of the fishery policies
is to improve both fishermés and consumersvelfare by protecting and recovering
fishery resources. For fishermen, the governmemudes on the followinga)
facilitation of the fishing fleet buy-back prograrn) promotion of efforts to foster
culture-based fisheries and fishery resourcegxpansion of applicable species for the
TAC system and Fish Stock Recovery Prograin;amendment of fishery-related
institutional regimes to harmonize with the fishemvoriented CBFMg) strengthening
law enforcement activities to eliminate illegahiisg activities.

As part of the fishery policies efforts to promatastainable and responsible
fisheries development and ecosystem-based aquexuthanagement, the Korean
government is taking measures to encourage envaotifriendly offshore aquaculture
over coastal aquaculture.

The area for aquaculture in 2009 was 138,867 hestam increase of 3,784 ha
(2.8%) from 136,083 ha in 2008. Aquaculture produrcin 2009 was 1,313,000 MT
(KRW 1,846,300 million), a 5% decrease from 1,380,0MT (KRW 1,522,500
million) in 2008. The number of aquaculture houddson 2009 was 22,592, a 2.2%
increase from 22,101 in 2008. The major speciemjumaculture are flatfish, jacopever,
oyster, short-necked clam, sea mussel, laver, eowrbseaweed.



In 2009, "The Plans to Promote Eco-Friendly and High Valueidiéd Offshore
Fisheries was drawn, which aims to establish 6 places ofhoffs aqua farms (4 blue
fin tuna farms, 2 for other species) and to lay R&D foundation for the ‘complete
tuna farming’, which encompasses the entire lildepf tuna.

To assess the environmental impacts on fisheridsttam environmental capacity
for sustainable fisheries, various factors suctaer quality, sediments, distribution of
benthos, and the status of the use of fishing gieamne being studied in earnest.

The Korean government has also been operating fantigé system to provide
early warning forecasts for red tides to mitigdte tamages they cause to coastal and
offshore fisheries and aquaculture.

In addition, 206,500 hectares of artificial reefssfarmed by 2009 as a result of
artificial reef project to restore fishery resowda an environment-friendly manner.
Another project, the quality seedling/releasingjgeb which has been implemented
since 1986 and a total of 1,150 million seedlings ffatfish, jacopever and abalone
were released by 2009. Korea is also planning s&iefosea-ranches that are in
customized for environment of each sea area bystmge158.9 billion until 2010.

"The Fisheries Resources Development Agency”, whihscheduled to be
founded in January 2011, will enable the efficiemplementation of stock enhancement
programs such as artificial reef, seaweeds foreatine ranches and fish seed release.
So far, the government has designated and is mamagj979(measured by sea
levelskm in 10 bays (including 21 of cities and districés) the " Fisheries Resources
Protective Areas in order to conserve coastal ecosystems, spawnregsaand
habitats..

The Korean government is also making efforts toepmgtively deal with the
impact of climate change on the fisheries sectdrnis Tsector is going through
environment-induced challenges such as changirghdison and abundance of major
species, the appearance of sub-tropical speciestaad jellyfish. In response, the
government has taken climate change into serionsideration in terms of fisheries
management which is well reflected in the Comprehen Marine and Fisheries
Strategies for Climate Change (2007) and the Naltiéwtion Plan to Adapt to Climate
Change (2009).



Climate change is an inevitable challenge for Korempture fisheries and
aquaculture production. In this regard, the Korgamernment has established national
policies and strategies under the “Green Growthimiework, which is one of the top
priorities of the country. Such plans are expettedontribute to more sustainable and
flexible fisheries policy in Korea as well as eresarstable supply of fish and seafood,
particularly given that fisheries are one of themwontributors to the food industry in
Korea and a major source of protein for the poputat

Research and development will be strengthenedcrease the country’s adaptive
capacity to the effects of climate change, whileximézing new opportunities for
growth. In addition, expanding the community-baBisleries management system will
provide important non-scientific knowledge for madi policies and plans more
relevant and enabling policy reform while contribgtto climate change adaptation.



Exploring Environmentally-sensitive Food Production Goals
for Asian Coastal Communities

Lawrence M. Liao
Graduate School of Biosphere Science, Hiroshima University, Japan

The rapidly increasing human population in tropiSalutheast and South Asia is
exerting tremendous pressure upon land and foaruress. Land-based agricultural
resources have been exploited at an ever-increpsicg since historical times. Lately,
the utilization of aquatic food resources has iaseel as a result of the development of
modern aquacultural technology. For many coastalnsunities in Asia, marine food
resources often serve as their only cheap protirce and serve as a foundation of an
affordable food supply chain. However, due todagnvironmental degradation due to
anthropogenic impacts and imminent climate chatige,continued well being of the
marine environment is at great risk and the quatifyfood resources could be
compromised, thereby raising important issues ofl feafety and security.

The first part of this paper deals with an overviefvmarine food production
activities in Southeast Asia focusing on the seawedture industries of the Philippines
and neighboring countries. The mass cultivatiore@dnomically-important seaweed
species for the global carrageenan and agar inesistaces a number of critical
environmental, epidemiological, socio-economic gadpolitical issues and challenges.
However, it has been and still is generally peregigs an environmentally-friendly and
energetically efficient food production technologynce its biomass-based output
occupies the base of the biological food chain.

Many aquaculture activities in Asian waters andu&sés require habitat
modification that contributes to destruction andgrdelation of formerly pristine
environments. These detrimental effects have teng- impacts on the environment
that are only beginning to be felt. Little is knowabout their impact on food safety
and food production patterns. Imminent climatengeaeffects like temperature and
precipitation changes, increased frequency of mdreweather events, ocean
acidification and the like, together with anthropog impacts from industrialization
and agriculture will likely affect the food suppthain by increasing food safety hazards
at various stages.



The presentation will highlight some well-knownveonmentally-friendly
technologies that will serve the dual purpose adfgroduction and environmental
preservation. For these technologies to be palctmr adoption in Asian coastal
communities, they must be relatively low cost aadyetechnology. One example is
the integrated multi-trophic aquaculture (IMTA) whipromotes polyculture of aquatic
species for greater economic output and fulfillicgrtain environmental remediation
functions at the same time. Algal biofilters anctubbers that have been tested
successfully in industrialized countries can bedyoandidates to fulfill these dual roles
as well.
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Effects of feeding both silages of Italian ryegrass and corn on feeding
behavior and milk production of dairy cattle
Yuzo Kurokawa
(Dept of Bioresource Sci., Grad. Schl. of Biosphere Sci.,
Hiroshima Univ.)
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Table 1. Ingredient and nutrient composition of diets

IS+CS CS
kg/head/day % of DM kg/head/day % of DM
Ingredient
IS 3.10 14.8 0.0 0.0
CS 2.93 14.0 5.87 27.4
Concentrate—1 10.2 48.6 10.7 49.8
Concentrate—-2 0.21 1.0 0.38 1.8
Oats hay 1.79 8.6 1.79 8.4
Alfalfa hay 0.89 43 0.89 42
Beat pulp 1.82 8.7 1.82 8.5
Total 20.9 100.0 21.4 100.0
Nutrient composition
CP 2.88 13.8 2.80 13.1
NDF 1.77 37.2 7.93 37.0
Table 2. The amount of DM intake and milk production
IS+CS CS p
Mean SE Mean SE
Intake (kgDM/head/day) 20.7 0.32 20.9 0.09 0.21
Milk yield (kg/head/day) 259 2.85 25.7 2.37 0.84
Milk composition
Fat (%) 433 0.26 3.74 0.28 0.07
Protein (%) 3.74 0.14 3.75 0.16 0.86
Lactose (%) 424 0.07 421 0.10 0.61
MUN (mg/dl) 10.1 1.01 8.8 0.67 0.101

Table 3. The time proportion of of eating and ruminating hehavior during the time
periods of 10—15, 17-22 and 22-7

Time

IS+CS

CS

periods Mean SE Mean SE P
Proportion of 10-15 0.62 0.029 0.52 0.020 0.03
eating time 17-22 0.41 0.023 0.41 0.029 0.94

22-7 0.08 0.011 0.11 0.033 0.29
Proportion of 10-15 0.16 0.020 0.19 0.027 0.41
ruminating time 17-22 0.33 0.023 0.26 0.017 0.101

22-7 0.51 0.023 0.48 0.027 0.53
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Comparative Evaluation of Characteristic for Japanese Indigenous Chicken
Breeds -Tolerance to Heat and Stress-
Takashi Bungo
(Dept of Bioresource Sci., Grad. Schl. of Biosphere Sci., Hiroshima
Univ.)
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The collaborative research on early life stage of Asari clam in Suo-Sound:
primary production and larva 1 food
Kazuo Iseki
(Dept of Environmental Dynamics and Management, Grad.
Schl. of Biosphere Sci., Hiroshima Univ.)
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Chromosome Dynamics in Yeast
Keiko Mizuta
(Dept of Biofunctional Sci. and Technol. , Grad. Schl. of
Biosphere Sci., Hiroshima Univ.)
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BB T ORI NRY — BB ERITT ZEZ2RB LW, £ 2T, BROIRERKZ
MEBEKZMNTEEFRIAT e 7 7 ANV~ 70T VARITFIZE D~z T £
DFERZWET D,

bt b O MRAEMERR MR E e LBV T, VAR Y —A X R ER
VAR —LEAICE ST 2 BETOREPHRE SN TWDED, ZOHEMIZI 622 Th
VY, ZAVTHICHRROEOZTZT TITEATE R WO T, VAR Y — LR & Mo
JAN T AT K EPRHEL TS EHEEL TV,

HSEFR ORI X N B AR T DT OIZEFICEZ DY R Y — L 2B LT 5,
Bz iE, 1 1EOBEREAIE 1 2 BISK 2,000 HE DY R Y —LZESTNS, DFY,
VRV —=L5EDZ LICHRBRZRNAF—Z2FHEROLTND, Lk, URY —LEER/K
TORBIIIEF ICHEMETH D, BEZMIEO Y R Y —AIB LI/ MRCBW TR S
%o /MR TIRE SRV U AR Y — A RNA RIBERIZ, Z2< DU R Y —NEAE &
BIVENR A LA LB rRNA NP at 2 S, 60S & 408 7=y " NEFNFE
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NANETHND, ZOMN TR rRNA a3y v ZICHERREZ o7 e LT, H
RN TH) 200 FED & X7 ERFRE STV B,

BRI W TR L2 U R Y — AF8i & > /37 B Ebp2 & Rrsl (%, Bk
VORI TN G B MCE TREICRF SN TWD, FA72BiE, Ebp2 & Rrsl 28U AR
V= BAEAR ERIBAN O OB > AT &L A HPES 2 ik 2 gl & 5 2 THFE R
D, Ebp2 & Rrsl DE/IMALSMIEIIZ G RTEL. TR AT OV 7 A2 —BR0% A
Ly e EOMEEMEOHERIC O B> T D Z & & R LT\ 5 (Horigome et al.
A SCHFR )

RSN ebp2 ZBRIR L rrs] EREEZHIRIBESEIFNREICT 5 L, ZRMO
Ebp2 & Rrsl Z R ERENENEBENSHNLTLE S Z &0, b LERIZRET
% Ebp2 & Rrsl NYGROENELE ., & HIZITEEFORIUCEE L T D O THIIL,
RERSEERR CRETORR T 07 7 A VPETT L EHE LI, 22T, &
BICHET D Z ENTRBENTNDE YR Y =L F BB RICER LTz, ebp2
BEEOFIRIEE (37°C) RFFR/IABE (32°C) TOBMGTREALHFREE (25C) T
DOBETRBELE L TINA~A 7 a7 LA BN 21772512, TORER, VRV —L%
YRV BEBIETFRHEORI T 0T 7 A TR E L TRAIEFH L Tz, —J, RERO
BEFEITEGFEERORIA T 7 7 A L L IFFE L T\, 2 b O RIZ, Ebp2
PEIICRB O G RIS EEZ RIFT L E2RB LTS, 5%, VARV —LH
N7 EBIETHOBNEE R EZ2HND 2 LIc i) EEICRET 5 Ebp2 & Rrsl @ X
DEERIZASREZ I OIS T 2 2 ENTE DL B X TN D,

WEE AT MSIATEOE N IEEREIIET FiRRE MR RERE MME (&
HIC, HEERE REFEREHE BFEHR) . @FRR A LoLFEETHY | A&
YRR LA TE R R R R GEHEHERI & o SERBgE) IC X D KB E =T £ Lz, R
BRGEFT DT 2\ 5 & & bl BERFAE b T e EWnWizZ LTk LT,
FZERHE 2 WD RFZER OB ER IR < B T2 L9, 728, AEBERAZERHC BT 5
FBRIT, BT 2 FOIER - S AL > TiThebivE Lz,
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Thermal Aqua-Filtration (TAF) System: A New Concept of
Environment-Friendly BWMS Applying “Retrieved Heat” to Eliminate
Living Organisms

Kazuhiko Koike (Dept of Environmental Dynamics and
Management, Grad. Schl. of Biosphere Sci., Hiroshima Univ.),
Nobuhiko Fujiki (Taiko Sangyo Co., Ltd.), Kenji Yamane
(National Maritime Research Institute, Osaka Branch) ,
Yoshiyuki Inohara and Izuo Aya (Taiko Sangyo Co., Ltd.)

Thermal Aqua- Filtration (TAF) System: [EIIXZ\% - 72 BREEIE L WVFHTZ722
NT R MKLE S RT 5
/Nt UR BT REFBEA W PE R P 20 B BREE A B 5% il 5 2
%.) - }312‘37!?152 (REFEFEMRA D) - (AREE (M 2 i pfiars
FTRIRSCRT) « FEIRAEAT « 8 e (RRPEEMRA S )

TAFHENDTHA D TN T A Rk X OVLES OF B (ZBE3 2 EERSNIC
T, Z<DONT A RKRIRL ZAT ARTHIFIZHY | 7o, HEBFEREP TH DL, Fx
%, BRI EIENE > TR T 2 MK OEMEFRRT 5 Biiz/e/NT A R KQLE > 2
T ADOBRICHEREL TND, OV AT MIMBIIME = A V% 25 L7 mEVLEE % > o
(Thermal-treatment Tank: TT) & | E#FEO T L — MNMIBAHH (high efficiency
plate-type Heat-Exchanger: HX)7 5 72 % (Fig. 1), /37 A hAKOHEHREZ, IIZLER
%7 (TT)DWEAKITHRANT T0°CITIEASHL, WRICBR B HOIZWILAA, 22T
[AIUY S AU 72 B RV — 3 RICHEA T DK OINER & 72 %, 18w OWEKIRE (K 157C)
T, AR T 95% L Bt e OY, MBS M7=k M ZIFBRBEKIRIC £ THANS
Fu, [RIRECYE AR DS NBMAEE % o 7 12N T DRI 68 CICE TR S LD, Lo T,
R OIGA | INEVLER 2 > 7 \Z361F D ABINEUT 2°CO LR 2R T 57210 T
LT D, ZOVAT AE, NT A MKOAEYILEZ AR EEE ALY E ORI A
ERET TR, b LD AAL =V OFERVEFRIH T E UL, MBJENME 72 < 72
HEVWHIFIEAFES, EBIIZA VT T U AR E OB OFER bR, Tor=
JaX MBI T D 2 & b HIRF S D AL Al o $INEND n TH W) % BT
% PFVET, WBPEREEIC E > THIEFITHE Ly, /MRS SEEERERR (15 m3/h 4L
HE) 281757 A MTIlE, FHICED DN AEWRIEIENE (D-2 ) & 5728z
FTHEREA R L. —MRICBREBEDEE LWEBREME O 4 A LD BT, ZOT AT
DZEBNTIE, EWNTRIET 503, BREIZINRND T, ZDOAEIHED éamit%ﬁ@%
L% L, B CEEOBIT 2 EROAEY A TH S Neutral Red NR)IZ
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STHRZET LI ENTET,

heated water(70 °C)

heated
water
(68 °C)

Pump

(Out o

Ballast tank

Heat-Exchanger

Thermal-treatment Tank

Outj

Ballast i ey
-~ low temp treated
Ballast pje5h  ballast water Additional heating
pump water (e.g.19°C) source
(e.g.17°C) (e.g. boiler or
Sea chest discharge stored waste heat

from main engine)

Fig. 1. A schematic drawing of TAF-System
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