i 111K 27
BIRAEVRH A e s s

(Annual Report 2000)

o}

B LU R~ B I AE AR At 2E i

Research Institute for Bioresources
Okayama University

SSSSSSSSS



D RGT IIEP/

Contents of Research Activities

eI E)

(Research Activity)

BIRIERIS LR

(Division of Genetics)
B LT B
(Molecular Genetics) ................................................................................. 1
T 3871
(Cell Genetics) ....................................................................................... 2
pi=K eyl il g
(Plant Genetics) ....................................................................................... 3

AW RE AT ER

(Division of Functional Biology)

A R R T B

(Biolo gic al Communic ation) ........................................................................ 4
AR 1 o7 B

(Metabohc Regulation) .............................................................................. 5
PR E AT B

(Biochemistry) ....................................................................................... 6

AW B USRI

(Division of Environmental Biology)
R RE AT 7 B
(Plant Pathology) .................................................................................... 7
A REA LA AT o0 B
(Ecological Chemistry and Analysis) ............................................................ 8
EREEE O AT 50 B
Environmental and Ecological Adaptation) ...................................................... 9

K& - BAERYHsEE > & —
(Barley and Wild Plant Resource Center)

SAEIRAF (K2 OV A=)
(Barley and Wild Plant Resources) ............................................................... 10

A. K% (Barley)
B. BA4#EY) (Wild Plant)
BN LR

(ENVIrONIMENEAL SEIESS) ++rrerrrrererrnrerrnrernmeemintttieetiiettittiti ettt eeeeaiee, 12
R ) A b
(List Of PUDIICALION)  +++e+ssesreesrrnsssunnsetntetetti ettt et e et e et e e e e 13
ERSHEB LY R4
(List of International Conference and Symposium) ................................................ 19
BHEMY R L) A b
(List Of RIB SYITPOSIUIIL)  ####+++##++5#+++++++++sssesteettttttttttttttttitttttttttttttttttansiinaaiaanaaees 29
oW

(Short Report) ................................................................................................ 23



WHEiEE)  (Research Activity)

BIZFIEHRFEBERFY (Division of Genetics)

BT i o) B

Laboratory of Molecular Genetics
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secting barley and wheat chromosomes.

Laboratory of Molecular Genetics aims at elucidating the
structure and function of chromosomes and important
genes in plants. To this goal, we are currently working on
several projects using various molecular techniques,
including the construction of chromosome-specific DNA
libraries in cereals, and the isolation of useful genes in
Arabidopsis.

1. Construction of chromosome—specific DNA libraries in
wheat and barley

Important cereals such as wheat and barley have consid-
erably large amounts of DNA in the genome. This makes it
difficult to isolate the genes by using the current meth-
ods, which are applicable to the plants with a small
genome such as Arabidopsis. In our laboratory, chromo-
some—, arm— and regions—pecific DNA libraries are now
being constructed from wheat and barley by laser—
microdissection. Specific chromosomes of wheat and bar-
ley are now able to be picked up with fine glass needles
adjusted to a micromanipulator under microscopic obser-
vation. DNA could be amplified even from a single chro-
mosome.

2. Molecular genetic analysis of leaf-variegated mutants
in Arabidopsis

Leaf variegation has long been a subject of genetic stud-

ies, but little is known about the mechanisms at the mole-

cular level. Our studies have been focused on a leaf—varie-

gated mutant of Arabidopsis isolated from our T-DNA-

tagged library.

Characterization of this mutant showed that it is an
allele of yellow variegated (var2). The tagged gene,
VARZ2, was shown to encodes a chloroplastic homologue
of FtsH, an ATP-dependent metalloprotease involved in
cell membrane functions. Based on the role of FtsH in a
protein degradation pathway in plastids, we have pro-
posed that VARZ2 is required for plastid differentiation by
avoiding partial photooxidation of developing chloroplas-
ts.

i
(f2) T-DNAY F > 72X D Eon/zvaf X F X F DAY Z2RE R Foar2-6. (f) FEEOY DI LIZHN2
L—%—<Arusf4trsa &EE.
(Left) A leaf-variegated mutant of Arabidopsis isolated by T-DNA tagging. (Right) A laser microdissection system for dis-
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Loboratory of Cell Genetics
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The laboratory of cell genetics has been pursuing
research on aluminum (Al) stress which is one of the
major stresses in acid soil and inhibits the elongation of
roots.

1. Mechanisms of Al tolerance

As it is well known that secretion of organic acids is one
of the most effective strategies for Al-resistantce (Al-r) in
plants, we have characterized a signal transduction sys-
tem for the anion channel which functions for the secre-
tion of organic acids. The results indicated that phospho-
rylation of membrane protein is essential for the secretion
of malic acid in wheat. We also analyzed the inhibition of
cell-wall extention by Al toxicity, and found that an
accummulation of mono—saccharides in the cytoplasm can
cause an increase of osmotic pressure and reduces the
inhibition of cell-wall extention in Al-r wheat.

2. Mechanism of Al toxicity

We have found that Al enhances the peroxidation of
lipids, which seems to be one of the factors causing the
Al-induced root growth inhibition. Furthermore, in cul-
tured tobacco cells, Al causes the adhesion between the
plasma membrane and the cell wall, which seems to lead
to the peroxidation of lipids and the loss of membrane
integrity during cell elongation. The degree of the adhe-
sion in an Al-tolerant tobacco cell line is less than in its
parental line. Taken together, the Al-induced adhesion
between the plasma membrane and the cell wall seems to
be a critical factor leading to the peroxidation of lipids,
the loss of membrane integrity and eventually the inhibi-
tion of cell growth. The genes specifically expressed in
the Al-tolerant cell line are now under investigation.

3. Molecular genetical analyses of Al-resistant genes

We have been studying the Al-r mechanisms of four Al-r
genes using the transgenic Arabidopsis carrying these
genes. The results suggest that the AtBCB and NtGDI
genes are independently related to the control systems of
Al content within the cells. Since the parB and NtPox
lines show over—expression anti—peroxidation enzymes,
these genes may be involved in the prevention of oxida-
tive damage caused by Al stress. Recently we succeeded
in isolation of a wheat gene supposed to be identical with
the Altl gene that regulates a secretion of malic acid in
wheat.
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Laboratory of Plant Genetics
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One of the major obstacles of wheat production in Japan is
the deterioration of flour mainly caused by preharvest
sprouting. To avoid preharvest sprouting of wheat seed,
we have been analyzing the mechanism of seed dormancy,
which may prevent the preharvest sprouting at molecular
and physiological levels. In rice, hybrid sterility between
Japonica and Indica or wild species has been one of the
major obstacles for transferring characters of Indica or wild
species to Japonica rice. We are studying the mechanism
of hybrid sterility and genetic regulation of anthocyanin
synthesis.

1. Seed dormancy of wheat seeds

We sometimes harvest seed with high «—amylase activity,
even in years without rainfall at harvest time. Premature
germination has been considered to be the main cause of
the high «—amylase activity. We have examined germiabil-
ity of developing seed of dormant wheat line, Kitakei 1354
and nondormant variety, Chihokukomugi, and found that
the seeds at around 40 DAP, just before acquiring dorman-
cy, germinate easily. We measured the ABA level of devel-
oping embryo and found that ABA level increased between
35 and 40 DAP, just before seed acquired dormancy. ABA
synthesized in the embryos between 30 and 40 DAP easily
leaked out from embryos. ABA leakage from embryo
between 30 and 40 DAP might participate in the premature
germination, when seed at this stage met with a rainfall

1).

2. Cloning and functional analysis of genes related to seed
dormancy

We have isolated the following genes: three types of wheat
Vpl which are orthologous to maize Vpl, wheat ERF']
which has ERF (Ethylene Responsive Element Binding
Factor) domain, wheat Gamyb and Spindly which are
related to gibberellin (GA) signal transduction in wheat
and GA-induced genes. We are currently analyzing the
function of these genes to elucidate the mechanism of the
regulation of seed germination by GA and ABA.

3. Genetic regulation of anthocyanin accumulation in rice
To establish transient assay system of transcription foctors
controlling anthocyanin biosynthesis in rice, several condi-
tions for efficient transient assay by particle bombardment
method were examined. The aleurone layer exposed after
soaking mature rice seed at 28°C for 4 hours was the best
tissue and 5ug DNA of CI and B-Peru, respectively were
required for transient expression of anthocyanin (2).
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Laboratory of Biological Communication
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Insects utilize various environmental information for their
survival, and produce signals which influence other living
organisms. In this laboratory, the mechanisms of the sig-
nal production and its recognition and the mutual
responses between signal sender and receiver are being
studied for the protection from the damage by insect
pests.

1. Low-temperature tolerance and ice nuclei in insects

Increase in the tolerance to low temperature is an adapta-
tion response of insects to the environment. Low- tem-
perature tolerance is commonly divided into two classes,
freeze susceptibility and freeze tolerance. Diapausing lar-
vae of the rice stem borer, Chilo suppressalis Walker
were freeze tolerant. The larvae accumulated a large of
glycerol in the haemolymph and produced ice nuclei in
the muscle and epidermis during overwintering. The
mechanisms of low—temperature tolerance and the role of

ice nuclei in larvae of the rice stem borer were reviewed.

2. Development and reproduction of Thrips tabaci on
pollen

The effects of temperature on the development, repro-
duction and population growth of 7. tabaci have been
studied. The population increase rate was very high. The
temperature requirements indicated that 7. tabaci might
complete a maximum of 11 generations in a year. These
results enable us to forecast the occurrence of 7. tabact
in the fields and to analyze the relationship between
T. tabact and its natural enemies.

3. Diapause of Helicoverpa armigera

H. armigera is one of the most important insect pests
distributed in worldwide. For management of this pest, it
is very important to know the life cycle, especially pupal
diapause. Populational variation in diapause—induction
and -termination of this insect was examined using three
different geographic populations from Ishigaki, Okayama
and Kanazawa. Populational variations in critical
daylength and pupal periods were found, but clinal latitu-
dinal variation in the critical daylength and diapause ter-
mination was not. These results suggest that gene flow
occurs between various geographical populations by high
ability of this insect adults to migrate distantly. Chilling
was not necessary to break the pupal diapause, and did
not affect the post—diapause development, but longer
chilling (120 days) accelerated the diapause termination
of pupae.
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Laboratory of Metabolic Regulation
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We are carrying out the studies on the mechanism of
metabolic regulation, such as environmental stress, toler-
ance growth and morphogenesis of plants, especially
focusing on the level of biomembranes. The following
researches are being performed in this laboratory.

1. Studies on the mechanisms of water and nutrient
transport in roots of higher plants.

Transroot osmotic water flow was strongly inhibited by

HgCl:, a water channel blocker and Cs, a potassium chan-

nel blocker.

2. Studies on the structure and function of plant proton
pumps.
We examined whether two isoforms (Osal. Osa2) of
rice plasma membrane proton pump have proton pumping
function. When the Osal or Osa2 was introduced into the
yeast mutant cell, whose endogenous proton pump gene
can be shut off by growth conditions, Osal did not com-
plement the endogenous gene in the yeast mutant, but
Osa?2 did.

3. Molecular and physiological studies on barley under
salt stress.

Three water channel genes (bpwl~3) were isolated from

barley root. bpwl was expressed in Xenopus oocytes and

the activation of water transport was confirmed.

4. The role of the tonoplast on low temperature stress.
Proton pumping across tonoplast was markedly sup-
pressed by chilling. Reconstituted vesicles with tonoplast
H'-ATPase showed that the glycolipids participate in the
chilling—induced decrease in proton pumping,

5. Studies on the mechanism of heavy—metal tolerance of
musty—odor producing cyanobacteria.

We isolated cadmium-binding protein from Oscillatoria

brevis. This protein was found to have two isoforms

which have a low molecular weight of about 5.5kDa and

have cystein—rich amino acid sequence.

6. Studies on tthe transport system of glutathione—conju-
gated compound across tonoplast.

The transport of glutathione—conjugated herbicide into

tonoplast is closely related to herbicide resistance and

detoxification. This year we synthesized DNP-GS as a

GS-conjugated model compound.

7. The cause of asymmetry of biomembrane and its physi-
ological function.

PS was located on the inner surface, PE and PC were

almost symmetrically distributed across plasma mem-

brane. Peripheral peptides existed on the inner surface of

plasma membrane.

5
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Biochemistry
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In this laboratory, various biochemical and molecular bio-
logical researches at the molecular level have been car-
ried out with procaryotic and eucaryotic cells. We aim to
apply the results to the construction of a biological pro-
duction system and to protect the environment.

1. Microbial degradation of xenobiotic polymers

We have cloned, sequenced and expressed PEG dehydro-
genase in E. coli. The expressed enzyme has been puri-
fied and characterized in detail. These studies will lead to
the clarification of the tertiary structure of the enzyme
and regulatory system of PEG operon. The characterization
of the outer membrane of PEG-utilizing Sphingomonas
species suggested the permeability for xenobiotic poly-
mers.

Mathematical modeling was examined,based on gel per-
meation chromatography (GPC) profiles of PE biodegra-
dation by microorganisms and metabolic pathways for
n—alkanes were proposed.

2. Physiology of Al-tolerant microorganisms
We have characterized Al-tolerant fungi, isolated from tea
fields and suggested their tolerance mechanisms.

3. Production of biosurfactants by marine bacteria

We have been screening various marine bacteria for the
production of biosurfactants, and partially characterized
their products.

4. Structure and function of a—glucosidases
We have purified and characterized a—glucosidases of
millet seeds, and suggested the physiological importance
in germination.

We constructed chimeric enzymes from two mold a—
glucosidases and characterized and compared them with
the original enzymes

5. Gene induced by oxidative stress

Putative phospholipid hydroperoxide glutathione peroxi-
dase genes from Arabidopsis thaliana were induced by
oxidative stress, suggesting their roles in antioxidant sys-
tems in plants.
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Laboratory of Plant Pathology
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1. Molecular biology of Benyviruses

The genome of Beet necrotic yellow vein virus (BNYVV)
usually consists of four RNA components. RNAs 1 and 2
encode proteins involved in replication, assembly and
cell-to—cell movement, and RNAs 3 and 4 are needed for
disease development and spread in nature. The resistance
to BNYVV in sugar beet cultivars is known to be caused by
a restriction of virus translocation in the roots. To evalu-
ate the resistance, leaves of the different sugar beet culti-
vars and several lines of the wild beet Beta maritima
were manually inoculated with sap from BNYVV-infected
leaves. The results indicated that BNYVV induced either
of two lesion types in inoculated leaves: necrotic, small or
no visible lesions (R reaction) and bright yellow lesions
(S reaction) . Based on the virus reaction to two B.mariti-
ma lines selected, BNYVV isolates tested were divided
into three groups: group 1 isolates show the R reaction to
both MR1 and MR2 lines, group 2, the R reaction to MR1
and the S reaction to MR2, and group 3, the S reaction to
both lines. The P25-defective isolates caused only faint
chlorotic lesions in inoculated leaves of both resistant and
susceptible lines, indicating that S and R reactions are
determined by the presence of the P25. Thus, P25 encod-
ed by BNYVV RNA 8 is involved in a restricted virus
spread in inoculated leaves of resistant beet plants.

2. Genome organization and mite transmission of Orchid
fleck virus

Orchid fleck virus (OFV) is a unique virus in having a
bipartite genome (two single-stranded RNA). OFV was
found to be transmitted by the mite Brevipalpus califor-
nicus. Viruliferous mites were able to transmit OFV to
many plants, in which the virus usually produced yellow
or necrotic spots on inoculated leaves:Tetragonia
expansa, Phaseolus vulgaris and Beta vulgaris were
good as indicator plants for OFV transmission. The virus
was efficiently transmitted by nymph and adult mites, but
not by larvae. The mites retained their infectivity for 3
weeks, indicating that OFV is transmitted in a persistent
manner by the mite.

3. Genetic transformation among Xanthomonas

Some strains of two xanthomonad species, which cause
bacterial blight of rice and black rot of crucifers, can
develop competence naturally on minimal agar and be
transformed heterologously with DNAs released from
other xanthomonad cells, albeit at distinctively lower fre-
quencies than in the cases of homologous transformation.
What factors are implicated and how they interacted with
in the course of competence development, cell lysis and
DNA uptake, are our unfailing interests.
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The object of our laboratory is to serve for advancement
of bioresorces, which will contribute to the welfare and
health of mankind through analysis of chemical and physi-
cal effects on ecosystems.

1. Study on the fate and effects of toxic chemicals in envi-
ronments

Various chemicals from human activities are released to
environments and cause to environmental pollution. In
this laboratory, we investigate the fates and ecotoxicity
evaluation on chemicals such as agricultural chemicals,
heavy metals, surface-active substances, nutrients and
other chemicals used for industries. Such chemicals in
water and soil are redistributed among water, suspended
maters, soil, microorganisms , animals and plants. This
phenomena are subject to pH, redox potential, solubility,
W/O distribution factor, light/UV intensity, species of
microbe and so on.

Ecotoxicity evaluation of chemicals is carried out by
bioassays using bacteria, yeast, phytoplankton, fish cells,
daphnia and higher plants etc. We emphasize interactive
effects of chemicals to evaluate the toxicity. Especially
endocrine disrupting chemicals are now under the great-
est concern.

2. Study on restoration of ecosystems by bioremediation
techniques

Ecosystem pollution by toxic chemicals might cause the

productivity deterioration of bioresources. We investigate

on measures for eutrophication and soil pollution.
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Our research activities are on the plant response to mete-
orological or physical environmental factors, such as rain-
fall, gas concentration and light intensity.

We aim to analyze the phenomenon of weatherability
and adaptation of plants.

1. Plant responses to rainfall.
Wetting by rainfall causes several effects on plant physi-
ological responses. The spectral reflectance of cucumber
leaf changed by rainfall wetting. Reflectance factor in the
near-infrared region and the short wave infrared region
decreased. On this results, we presented the method to
detect the vegetation vigor, using vegetation vigor index.

Rainfall treatment on light period and dark period have
different effects on kidney bean leaf growth, photosynthe-
sis, and C or N contents.

According to our investigation for ten years on rain
acidity, acidification of rainfall in Seto—uchi region is
remarkable.

2. Germination of barley seed under low oxygen condi-
tion.

Seed germination of some water sensitive varieties recov-

ered under high oxygen concentration, but some did not.

There are some varieties that germinate under low oxy-

gen concentration.

3. The relationship between leaf anatomy and photosyn-
thesis
We investigated the effects of environmental factors on
leaf morphological characteristics and photosynthesis.
First, leaf morphological response to strong growth irradi-
ance was different between Acer species. This difference
affected the adaptation of the Acer species to both water
stress and photoinhibition.
We also compared the responses of leaf anatomy and
photosynthesis to high CO: for some crop specie
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A. Barley

In the Barley Germplasm Center, using unique genetic
resources of barley consisting of ca. 8,000 cultivars and
many mutants, isogenic lines, wild accessions etc., we are
conducting genetical studies in conection with breeding of
barley. A barley genome reserch project sponsored by JST
(Japan Science and Technology Corporation) was started
in 2000.

1. Phylogeny of barley

A DNA marker closely linked to the vrsI locus (row type
gene) indicates multiple origins of six-rowed cultivated
barley (2). The phylogenetical relationship among wild
Hordeum species have been revealed using two repetitive
DNA sequences (3).

2. Genetic analysis of stress tolerance

A mass screening method for aluminum tolerance was
established to evaluate the genetic variation of the trait,
and for mapping the causal genes. We have found a novel
gene concerning salt tolerance, and mapped. QTLs for
resistance to blast pathogen (8) and for deep—seeding tol-
erance (9).

3. Malting quality

In cooperation with the North American Barley Genome
Mapping Project, we are studying the malting quality of
barley (7). We are also studing on beta—amylase polymor-
physm with the Plant Bioengineering. Research. Lab.,
Sapporo Brewery Ltd.. The thermostability of beta—amylase
could be divided in three groups, and four isoelectric focus-
ing patterns. They showed clear geographical differentia-
tion (4,6). QTL mapping for beta—amylase thermostability
has revealed that the thermostability is controlled by the
beta—amylase gene per se. A novel beta—amylase-less
mutant was found (5).

4. Genome analysis in barley

A targeting number of 50,000 clones from five sources of
cDNA libraries have been sequenced. As of December 31,
2000, 40,000 clones have been sequenced. The data will be
arranged on the database.

5. Collection and distribution of genetic resources and
database release

In 1996-2000, about 2,800 accessions were introduced.

They have been evaluated and propagated for distribution,

and we distributed 10,500 accessions to contribute in the

world barley research. About 1,200 accessions were evalu-

ated by the DNA fingerprinting method.
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B. Wild plant

Preservation of seeds and herbarium of wild plants
(January 2, 2001)

Herbarium Seed Live seed
Family 248 219 192
Species 6,085 4,649 2,792
Accessions 46,382 23,925 10,417

11




BREEZ b L Z

FEnvironmental Stress

1. "B ML AT 2R OIS RGO R
REA MLV ATICBIT A E RROMOMEAEM
R EMEEPOTEL TOMA DL XV THIZEL TV
%o HARMIC T AL AT E 2 E , M LA - 78
HAlEEELREZHWT, REERBEA MLV AFEHTIZ
B4+ aF, aAF, 4 2% EDIE L% IS
LTWwd, T/, PEOEZETHE S TWw AL
AFDOEREA ML ATEIZO VT HIIFRZED TV 5,

2. ERERICBU LAY ORE, REICMT 205
#ﬁfﬁWXFﬂ%f%éﬁiﬁbU—%W@37
REOBERY ., BEILNO TR ERIRET D0

2. ZEBIN T WA R BREE 2 IEET 5 L i, WY
DEBFEHEO W E ., PREKRICID A, BHIEER %
R CTH 5,

3. BRI 2 MY O FERERAT IR T 5 05T
SV YOEFEME AT ARZHIELD S, &
R BE S REE R 24 L. v ¥ 7 2 Ol B 3
CRAZTIER 2Rt Lo RZMIBE T 3-HF 2 +
VY =S L7z, RKEEEIE T LA AT vu
TR L L CHIREEICFET 2 AV T A RZ
X AR AL D 2 D WAL S T Tk AR
E 72 (Physiol. Plant. #fH) .

 BRRBICAET AHAMEY O EEBIHERREO

Ji# e

71 = 27 ¥ (Lygodium) & R~ » ¥ T (Scopelophila)
R T CERSEZ LR D=7 T oMiasEc,
IEE MO 1065 & O AT S 7z,

5. WitMEROEET A A A ) FIET— )V oM RE

fEHT & T — )L N DI S B

AR FEL T— VOB & T — VN O
REBMEToTVD, AR FHANVAIEEINLE
THAMPLRE R EE R 2 MR L 72k B VIR IS -y -
o7 sy —BEEI RO SNT-DT G E D T
Who Tz, T I)VNERD ER AT A EE O H 22 AL &
ELRER, IEWICHIEET, HFICHT IR ik
BlZbhZ Ex RH L7,

1. Studies on the plant response to meteorological stress
The interaction between plant and atmosphere under
stress conditions is being studied at various levels from
vegetation to individual leaves. The rates of photosynthe-
sis and transpiration of communities or leaves of plants
such as barley, wheat and rice have been measured under
various meteorological conditions. Drought resistance of
Hongmaimai is also being studied under different soil
water conditions.

2. Studies on protection and preservation of wild plants
Meteorological factors and physiological characteristics of
wild plants were measured in Rasyomon doline and in the
beech forest of Mt. Kenashigasen. Data are being ana-
lyzed to protect and preserve wild plants.

3. Biochemical analyses of plant response to the changing
environmental conditions.

The activities of glycosylhydrolases extracted from con-

trol and Ca*—deprived carrot cells have been compared.

From biochemical analyses, it was found that -galactosi-

dase released from Ca*—deprived cells bound tightly to

rhamnogalacturonan ob all walls.

4. Characteristics of wild plants surviving in Cu*-rich
environment.

Lygodiwm and Scopelophila grown with Cu*-rich medi-

um under an axenic condition contained a 10-times larger

amount of Cu in the cell wall than the control.

5. Characteristics of cell walls of Distylium galls and
micrometeorological observation inside galls.

The cell walls of leaves and galls of Distylium were char-

acterized. To elucidate metabolism of cell walls of

Distylium, we are currently purifying «— and j-galac-

tosidases from the callus. CO: concentration inside galls

was very high throughout the day and highest at sunrise.

12
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YRS IRGRER T B (Laboratory of Biological Communication)

(1) Murai, T. 2000. Effect of temperature on development and reproduction of the onion thrips, Thrips tabaci Lindeman
(Thysanoptera: Thripidae), on pollen and honey solution. Appl. Entomol. Zool. 35: 499-504

(2) Murai, T., Kawai, S., Chongratanameteekul, W. and Nakasuji, F. 2000. Damage to tomato by Ceratothripoides claratris
(Shumsher) (Thysanoptera: Thripidae) in central Thailand and a note on its parasitoid, Goetheana shake-
spearei Girault (Hymenoptera: Eulophidae) . Appl. Entomol. Zool. 35:505-507.
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(3) Murai, T., Imai, T. and Maekawa, M. 2000. Methyl anthranilate as an attractant for two thrips species and the thrips par-
asitoid Ceranisus menes. J. Chem. Ecol. 26: 25657-2565.

(4) Qureshi, M.H., Murai, T., Yoshida, H. and Tsumuki, H. 2000. Populational variation in diapause—induction and —termi-
nation of Helicoverpa armigera (Hb.) (Lepidoptera: Noctuidae). Appl. Entomol. Zool. 35: 357-360.

(5) Qureshi, M.H., Yoshida, H., Murai, T. and Tsumuki, H. 2000. Effect of chilling on diapause termination and post—dia-
pause development of Helicoverpa armigera (Hb.) (Lepidoptera: Noctuidae). Jpn. J. Appl. Entomol. Zool.
Chugoku Branch 42: 35-39.

(6) Sonoda, S. and Nishiguchi, M. 2000. Graft transmission of post—transcriptional gene silencing: target specificity for
RNA degradation is transmissible between silenced and non-silenced plants, but not between silenced plants.
Plant J. 21: 1-8.

(7) Sondoa, S. and Nishiguchi, M. 2000. Delayed activation of post—transcriptional gene silencing and de novo transgene
methylation in plants with the coat protein gene of sweet potato feathery mottle potyvirus. Plant Science 156:
137-1 44.

(8) Sonoda, S., Koiwa, H., Kanda, K., Kato, H., Shimono, M. and Nishiguchi, M. 2000. The helper component-proteinase of
sweet potato feathery mottle potyvirus facilitates systemic spread of potato virus X in Ipomoea mnil.
Phytopathology 90: 944-950.

(9) FEARAH. 2000. FEHOMIRGMELKE—FIZ=A A A FOME % P, BB 44 © 149-154.

(Tsumuki, H. 2000. Review of low temperature tolerance and ice nuclei in insects, with special emphasis on larvae
of the rice stem borer, Chilo suppressalis Walker. Jpn. J. Appl. Entomol. Zool. 44: 149-154.)

T 75 (Laboratory of Metabolic Regulation)

(1) Katsuhara, M. and Shibasaka, M. 2000. Cell Death and growth recovery of Barley after transient salt stress. J. Plant
Res. 113:239-243

(2) HIEEEA 2000 WF7ere <0 (22) MR, EIFAEDRIAIZT  8IR 54:67-69
The tour around a Laboratory and a research institute (22). Research institute for Bioresources, Okayama
University. Iden (heredity) 54:67-69

(3) Kasamo, K. Yamaguchi, M. and Nakamura, Y. 2000. Mechanism of the chillinginduced decrease in proton pumping
across the tonoplast of rice cells. Plant Cell Physiol. 41:840-849.

FEREVNE 17 738 (Laboratory of Biochemistry)

(1) Kawai, F., Zhang, D. and Sugimoto, M. 2000 Isolation and characterization of acid and Al-tolerant microorganisms,
FEMS Microbiol. Lett., 189: 143-147.

(2) Utsunomiya, Y., Nakayama, T., Oohira, H., Hirota, R., Mori, T., Kawai, F. and Ueda, T. 2000 Purification and inactiva-
tion by substrate of allene oxide synthase (CYP74) from corn (zea mayo L.), Phytochem. 53: 319-323.

(3) Nakajima, N., Sugimoto, M. and Ishihara, K.2000. Stable earthworm serine proteases:application of the protease func-
tion and usefulness of the earthworm autolysate. J. Biosci. Bioeng. 90:174-179.

EMIRTE R ASERFY (Division of Environmental Biology)
JRREMENT 77 (Laboratory of Plant Pathology)

(1) Tamada, T., Miyanishi, M., and Takemoto, M. 1999. Involvement of beet necrotic yellow vein virus RNA 3 in restricted
virus multiplication in resistant lines of Beta vulgaris ssp. maritima. Proc. Symp. 4th Int. Working Group on
Plant Viruses with Fungal Vectors. pp. 127-130.

(2) Miyanishi, M., Kusume, T., Saito, M., and Tamada, T. 1999. Sequence variation of beet necrotic yellow vein virus RNA
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5: the evolution and the possible route of its spread. Proc. Symp. 4th Int. Working Group on Plant Viruses with
Fungal Vectors. pp.53-56.

(3) Hirano, S., Kondo, H., Maeda, T., and Tamada, T. 1999. Burdock mottle virus has a high genome similarity to beet
necrotic yellow vein virus. Proc. Symp. 4th Int. Working Group on Plant Viruses with Fungal Vectors. pp.33-36.

HRE(L 22T 70 (Laboratory of Ecological Chemistry and Analysis)

(1) FI B 1999, {bFEWHEEAERR—TIa MR a0y ——, WEE [BRERVE Y] (s, ARERE) HAR#
J&.. pp.274
Aoyama I. (1999) Chemicals and Ecosystem Ecotoxicology in Verification [Environmental Hormone |
Taruya.O. and Honma S. (eds). Aoki Bokk Co.Ltd. pp274

(2) Aoyama I. Okamura H. and Luo R. 2000. Toxicity testing in Japan and the use of Toxkit microbiotest In New
Microbiotest for Routine Toxicity Screening and Biomonitoring. 122-133. Persoone G. Janssen C. and Corn W.De
(eds) Kluwer Academic/Plenum Publishers. New York/ pp550

(3) FIb B 1999. W UMEELILF YR O LR BN, HA RIS SEE. 24:105-109
Aoyama I. 1999. Ecotoxicity Evaluation of Endocrine Disrupting Chemicals. Journal of Pepticide Science. 24:105-
109

(4) Kungolos. A. 1999. Toxicity of Organic and Inorganic Mercury to Saccharomyces cerevisiae. Ecotoxicology and
Environmental Safety. 43:149-155

(5) Okamura H. Omori M. Luo R. Aoyama I. And Liu D.1999. Application of short-term bioassay guided chemical analysis
for water quality of agricultural land run-off. The Science of the Total Environment. 234:223-231

(6) Okamura H. Aoyama I. Liu D. Maguire J. Pacepavicius G.J. and Lau Y.L. 1999. J. of Environmental Science and Health.
B34:225-238

(7) Liu D. Pavrpavicius G.J. Maguire R.J. Lau Y.L. Okamura H. and Aoyama I. 1999. Mercuric Chloride —catalyzed
Hydrolysis of the New Antifouling Compoundlrgarol 1051. Water Research 33:155-163

(8) MR FHE. FIL B 1999. KERBZZ BT B HBBATEA Irgarol1061 Dy ay & AREFEE. BREGHUAN. 28:315-319
Okamura H. Aoyama I. 1999. Fate and Environmental Toxicity Evaluation of the New Antifouling Chemical Irgarol
1051 in the Aquatic Environment. Kankyo Gijutu. 28:315-319

(9) Okamura H. Aoyama L Liu. D. Maguire R.J. Oacepavicius G.J. and Lau.Y.L. 2000. Fate and Ecotoxicity of the New
Antifouling Compound Igrarol 1051 in the Aquatic Environment. Water Research. 34:3523-3530

(10) Muramoto S. Tezuka F. Agata W. 2000. Effects of anionic surfaceactive agents on the uptake of aluminium by Cypres
alterniforiun L. exposed to water containing high levels of alminium. Bull. Contam. Toxicology. 64:122-129

(11) Okamura H. Aoyama I. Takami T. Maruyama T. Suzuki Y. Matsumoto M. Katsuyama I. Hamada J. Beppu T. Tanaka O.
Maguire R.J. Liu D. Lau Y.L. and Paceravicius G.J. 2000. Ohytotoxicity of the New Antifouling Compound Irgarol
1051 and a Majour Degradation Product. Marine Pollution Bulletin. 40:754-763

(12) Muramoto S. Aoyama I. And Maitani T. in press Characteristics of acid dissolved trace metals of suspended particu-
late matter (SPM) in Kurashiki, Japan. J. Environmental Science. Health A 35(5). (in press).

BREZE LT 0% (Laboratory of Environmental and Ecological Adaptation)

(1) RFEZ - REHZE - HPLESE - RBEAS—. 2000, BE LIS & 2 /EWEE O 50 BRI & RGBS - KE TR
FRRE13:355-361
(Kimura, R., Kimura K., Tanakamaru, S. and Otsuki, K. 2000 The effect of rainfall on the spectral reflectance of
the leaf and spectral vegetation vigor index. J. Japan Soc. Hydrol. & Water Resour. 13:355-361.)

(2) MelLEHZE - $uARREHE - AAAHH - HAPOLESE - RAFHIZE 2 0 0 0 M PSS 317 5 MK & K&K OFRMEZ
b - MEORFERSEL3 D 1—7
(Kabayama, A., Suzuki, H., Matsumura, S., Tanakamaru, S. and Kimura, K., 2000. Acid rain and acid moisture in
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the Seto inland sea district. Agrc. Meteorol. Chugoku—Shikoku 13, 1-7.)

(3) Hanba, Y. T., Noma, N. and Umeki, K. 2000. The relations between leaf characteristics, tree sizes, and species distribu-
tion along a slope in a warm temperate forest. Ecological Research 15: 393-403

(4) FHHT. 2001, ERAARD e P & A A AERE~ ORI R RS B st L WA e 45 [ L s |
No.20: 52-59
(Hanba, Y.T. 2001.Methods for the measurement of stable isotope ratio and its application to plantphysiological
ecology. Shibukawa 20: 52-57

(5) Kogami, H, Hanba, Y. T., Kibe, T., Terashima, I., and Masuzawa, T., 2001 CO: transfer conductunce, leuf stnicture, and
carbon isotope composition of Polygonum cuspidatum Sieb. et Zucc. leaves from low and high altitudes.
Plant, cell, and Environment 24 (in press)

AZE - BEEYWEIFEMT > 2 — (Barley and Wild Plant Resource Center)
TR (KREKR OBAAEY) (Barley and Wild Plant Resources)

A. K% (Barley)

(1) Wu, X, T. Saeda, K. Takeda and H. Kitano. 2000. Dominant gene, Ssil expresses semidwarfism by inhibiting the sec-
ond internode elogation in rice. Breeding Sci. 50 (1) :17-22.

(2) Tanno, K., S. Taketa, K. Takeda and T. Komatsuda. 2000. A DNA marker closely linked to the vrsI locus (row type
gene) indicates multiple origins of six-rowed cultivated barley (Hordeum vulgare L.) Theor. Appl. Genet. (in
press)

(3) Taketa, S., H. Ando, K. Takeda, G. E. Harrison and J. S. Heslop—Harrison. 2000. The distribution, organization and evo-
lution of two abundant and widespread repetitive DNA sequences in the genus Hordeum. Theor. Appl. Genet.
100:169-176.

(4) Kaneko, T., W. S. Zhang, M. Ishii, K. Ito and K. Takeda. 2000. Differentiation and geographical distribution of S-amy-
lase isozyme in barley. Plant Breeding (in press)

(5) Kaneko, T., M. Kihara, K. Ito and K. Takeda. 2000. Molecular and chemical analysis of f—amylase-less mutant barley in
Tibet. Plant Breeding (in press)

(6) Kaneko, T., W. S. Zhnag, K. Ito and K. Takeda. 2000. Worldwide distribution of S-amylase thermostability in barley.
Euphytica (in press)

(7) L. A. Marquez—Cedillo, P. M. Hayes, B. L. Jones, A. Kleinhofs, W. G. Legge, B. G. Rossnagel, K. Sato, S. E. Ulrich, D. M.
Wesenberg and The North American Barley Genome Mapping Project. 2000. QTL analysis of malting quality based
on the doubled haploid progeny of the two elite varieties representing different germplasm groups. Theor. Appl.
Genet. 101:173-184.

(8) K. Sato, T. Inukai and P. M. Hayes. QTL analysis for resistance to the rice blast pathogen in barley. Theor. Appl. Genet.
(in press)

(9) Kaneko, T., W. S. Zhang, H. Takahashi and K. Takeda. 2000. QTL mapping for enzyme activity and termostabilit of 3
—amylase in barley (Hordeum vulgare L. ) Breeding Sic. (in press)

(10) FEREAL. 2000, (E OIZE (4 4+ 4 F) B RHRILES 3R (FIRIH)

(Sato, K. 2000. Crop distribution (barley) Comprehensive dictionary of agronomy, 3" Edition. (in press)

(11) FHER - FEBERIIL. 2000 WEI D7 ) L A4 T2 270 F a—)Vv—FF 5¥—. FHE (A4

Saito, A. and Sato, K. 2000. Protocols for plant genome science —barley— Shujunsha, Tokyo. (in press)

B. ¥ A4 Al (Wild plants)

(1) AN 1999, MEF L1342 (8) Mkidta b AWt & @ L m k. IR ARREL > ¥ —725 D 8(5):3-4.
(Enomoto, T. 1999. What is weed? (8) The weed society and human society is a community bound for together
by common fate. Okayama shizenhogo center dayori 8: 3—4.)

(2) HEAHL - FFINMRAE - R R - AREBAESS - SRANE - R, 1999. [ <6 L & DKE] . 29pp. A%
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(Enomoto, T., Kariyama, S., Inawaka, K., Neya, S., Higashi, N. and Yoshioka, T. 1999. Aquatic plants in Kurashiki
city. 29pp. Kurashiki city office.)

(3) /NEHT - FFIERE - A TIET-- Fr DA AR 2000. R FEREY) B $%2CETH] 155pp. [T BB AR 4RR.
(Kiriyama, S., Kinoshita, N., Katayama, H. and Enomoto, T. 2000. List of plant in Okayama city. Revised edition.
155pp. Okayama city office.)

(4) BAHL 2000 . B O KB oY) ORH &1 OISE. HMEm7E4s o (B)) 170-171.

(Enomoto, T. Presevation of seeds of ruderal plants in Japn. Weed Research, Japan 45 (suppl.) 170-171.)

(5) FFIIMRTE -BANL - HEETE-/NEH. 2000, BB HINLRORY)  [ESh R a0 k] . ppl7-77. B
DHAKREELHA.

(Kariyama, S., Enomoto, T., Koyano, Y. and Kobatake, H. 2000. Flora of Mt. Yuka in Kurashiki city ppl7-77.
Kurashiki no shizenwo mamoru kai) )

(6) MEAHFFIIRTE. 2000. FAKEHEY HE (&SR] pp.11-72
(Enomoto, T. and Kariyama, S. 2000. List of higher plants. pp11-72. in “Flora of Kii—oshima island”. Subtropical
plant institute, Kyoto University.)

(7) W FEE - AF | LR 1 - AR /N B 1. 2000, RIS BT B 7 U NF 2oNg ONTFE) O50A0. B8tz B g
fFFE e 15:1-4.

(Ikeda, H., Kariyama, S., Enomoto, T. and Kobatake, H. 2000. Distribution of Potentilla riparia Murata
(Rosaceae) in Okayama Prefecture, Southwest Honshu, Japan. Bull. Kurashiki Mus. Nat. Hist. 15: 1-4.)

(8) FFILIMRTE - BAHL - /INE - 2000. Rl ILIVRAED) H §% (B IR R SELE I FE 25 4,1980) (BN 2 18 (2). Al
. H AR AR 7E RS 15:5-13.

(Kariyama, S., Enomoto, T. and Kobatake, H. 2000. Supplement to a list of plants in the herbarium of the Institute
for Biological Sciences, Okayama University (2). Bull. Kurashiki Mus. Nat. Hist. 15: 5-13.)

(9) FFIMRTE -/ B - B, 2000. RIS OJFALAEYY (11). B8l 37 H AR SE M SRR 783 15:23-26.
(Kariyama, S., Kobatake, H. and Enomoto, T. 2000. New Records of Naturalized Plants of Okayama Prefecture,
southwest Honshu, Japan (II). Bull. Kurashiki Mus. Nat. Hist. 16: 23-26.)

(10) AFILHR1E - ABAN. 2001, RILIEICBIT A Ly K1) A M99THBHAEY O BUIR (2) &8s B2 fEZe s 16:
79-102.

(Kariyama, S. and Enomoto, T. 2001. Present status of the endangered plants in Red List 1997, in okayama pre-
fecture, southwest Honshu, Japan. Bull. Kurashiki Mus. Nat. Hist. 16: 79-102.

(1) R - /NS AR - AR 2001, B LTV 8 2 O Jm ALAR) (12) & 9T 37 B 2% SE ) R 72 s 16: 107-109.
(Kariyama, S., Kobatake, H. and Enomoto, T. 2001. New records of naturalized plants of Okayama Prefecture,
southwest Honsyhu, Japan (12). Bull. Kurashiki Mus. Nat. Hist. 16: 107-109.

BRIEZ b L Z (Laboratory of Environmental stress)

(1) Kataoka, T., Yunoki, E., Shimizu, M., Mori, T., Tsukamoto, O., Takahashi, S., Fudeyasu, H., Ohashi, Y., Sahashi, K.,
Maitani, T., Miyashita, K., Iwata, T., Fujikawa, Y., Kudo, A. and Shaw, R.H. 2000. A study of the atmospheric
boundary layer using 222Rn, its short-lived daughters and 212Pb. Proceeding of 10th International Congress of
the International Radiation Protection Association “Harmonization of Radiation, Human Life and the Ecosystem”,
P-1b-6,1-9.

(2) Kataoka, T., Yunoki, E., Shimizu, M., Mori, T., Tsukamoto, O., H., Ohashi,Y., Sahashi, K., Maitani, T., Miyashita, K.,
Iwata, T., Fujikawa, Y., Kudo, A. and Shaw, R.H. 2001. A study of the atmospheric boundary layer using radon and
air pollution as tracers. Boundary-Layer Meteor. (in press)

(3) KAMEEZ - HE T 2000. RILEFTEIC B 2 R IR E OBREIC OV T (4) —BHITNICZ BT 5 19984 #
R ORERFZAL —. L 575 20:45-51.

(Maitani, T. and Nakato, T. 2000. Time variations of airborn particles in the suthern part of Okayama
prefecture (4)—time variations of airborn particles during the yelow sand events in 1998—. Shibukawa 20: 45-51.)
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(4) KEMRIZ 2001, VEMREYE |2 B 2 Bl s OWE ik, RE 7 7 v 7 AWk (AR 1B, CTEER) . A7
/= }199:170-174 (5HHBIEE) .
(Maitani, T. 2001. Methods of measurement of turbulent fluxes in crop fields. Methods of Measurement of
Turbulent Fluxes at the Earth Surface. (Tsukamoto, O. and Monji, N. eds) ,Metorological Research Note 199.
(coauthors) 170-174)

(5) Muramoto, S., Aoyama, I., Maitani, T. 2001. Distribution characteristics of acid dissolved trace metals of suspended
particulate matter (SPM) in Kurashiki, Japan.J.Environ.Sci.Health A35, (in press)

(6) HHIEM - BHE - RSERE - &R — - OHUE8 - IR - SRR A - KAEMER 20000 =REHIZHB1T
A FZOERBI, SHRSPS ST 78T 4 54377 B-1,185-209.
(Tanaka, M., Miyata, K., Maitani, T., Hayashi, T., Itoh, Y., Horiguti, M., Terao, T., Iwata, T., and Ohashi, Y. 2000.
Intensive fog observations over the Miyoshi Basin. Annuals of the Disaster Prevention Research Institute, Kyoto
Univ. 43 (B-1):185-209.)

EESED LU Y 2 KP4 (International Conference and Symposium)
B R B (Laboratory of Cell Genetics)

(1) Ahn, S.J., Sivaguru, M., Osawa, H., Chung, G.C. and Matsumoto, H.: Aluminum induced depolarization of the plasma
membrane zeta potential is in close association with the decreased H'-=ATPase activity in squash root apex.
Proceeding of International symposium “Impact of Potential Tolerance of Plants on the Increase Productivity
under Aluminum Stress” pp.27-30. Research Institute for Bioresources, Okayama University, Kurashiki, Japan.
Sept. 15-16, 2000.

(2) Ezaki, B., Gardner, R.C., Ezaki, Y., Kawamura, M. and Matsumoto, H. : Expression of aluminum-induced genes in
transgenic arabidopsis plants can ameliorate aluminum stress and/or oxidative stress. Proceeding of International
symposium “Impact of Potential Tolerance of Plants on the Increased Productivity under Aluminum Stress”
pp.91-94. Research Institute for Bioresources, Okayama University, Kurashiki, Japan. Sept. 15-16, 2000.

(3) Ezaki, B., Gardner, R.C., Ezaki, Y., Kawamura, M. and Matsumoto, H. : Construction of aluminum (Al) stress resistant
transgenic Arabidopsis plants using Al-induced genes.

International Conference on Biotechnology & Biodiversity. Katnmandu, Nepal. Nov. 14-16. 2000.

(4) Matsumoto, H. : Al-induced callose inhibits cell-to—cell traffic of molecules through plasmodesmata: A new mecha-
nism of Al toxicity in plants. Proceeding of International Symposium “Recent Advances in Agricultural
Biotechnology” pp.36. Biotechnology Research Institute, Chonnam National University, Kwangju, Korea. June 30,
2000.

(5) Nian, H., Yang, Z.M., Tanakamaru, S. and Matsumoto, H. : Difference in Al-induced citrate exudation and its relation to
Al tolerance in soybean. Proceeding of International symposium “Impact of Potential Tolerance of Plants on the
Increased Productivity under Aluminum Stress” pp.57-60. Research Institute for Bioresources, Okayama
University, Kurashiki, Japan. Sept. 15-16, 2000.

(6) Osawa, H. and Msatsumoto, H.: Properties of signal transduction pathway in the Al-responsive malate excretion of
wheat roots. Proceeding of International symposium “Impact of Potential Tolerance of Plants on the Increased
Productivity under Aluminum Stress” pp.75-76. Research Institute for Bioresources, Okayama University,
Kurashiki, Japan. Sept. 15-16, 2000.

(7) Rama Devi, S., Yamamoto, Y. and Matsumoto, H. : Isolation and characterization of tobacco cell lines tolerant to alu-
minum in a calcium medium. Proceeding of International symposium “Impact of Potential Tolerance of Plants on
the Increased Productivity under Aluminum Stress” pp.71-74. Research Institute for Bioresources, Okayama
University, Kurashiki, Japan. Sept. 15-16, 2000.

(8) Sasaki, T., Ezaki, B. and Matsumoto, H. : A gene proposed to encode ABC transporter is induced by aluminum stress in
wheat. Proceeding of International symposium “Impact of Potential Tolerance of Plants on the Increased
Productivity under Aluminum Stress” pp.97-98. Research Institute for Bioresources, Okayama University,
Kurashiki, Japan. Sept. 15-16, 2000.
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(9) Sivaguru, M., Yamamoto, Y. and Matsumoto, H. : Aluminum induced alteration in the intracellular [Ca*] and micro-
tubles in tobacco cells. Plant Physiol. Biochem. 38. Supplement. S173(2000). Proceeding of 12th Federation of
European Society of Plant Physiology (FESPP). Budapest. Aug. 21-25, 2000.

(10) Sivaguru, M., Matsumoto, H. and Horst, W.J. :Control of the response to aluminum stress. In Plant Microtubles:
Potential for Biotechnology, Peter Nick (ed). pp103-120. Springer Verlag. 2000.

(11) Sivaguru, M., Fujiwara, T., Samaj, J., Baluska, F., Yang, Z.M., Osawa, H. Maeda, T., Mori, T., Volkmann D. and
Matsumoto, H. : Aluminum-induced 1—3- 3-D-Glucan inhibits cell-to—cell trafficking of molecules through plas-
modesmata: a new mechanism of Al toxicity in plants. Proceeding of International symposium “Impact of
Potential Tolerance of Plants on the Increased Productivity under Aluminum Stress” pp.37—40. Research Institute
for Bioresources, Okayama University, Kurashiki, Japan. Sept. 15-16, 2000.

(12) Tabuchi, A. and Matsumoto, H. : Effects of aluminum on growth and cell wall properties of wheat roots. Proceeding of
International symposium “Impact of Potential Tolerance of Plants on the Increased Productivity under Aluminum
Stress” pp.31-32. Research Institute for Bioresources, Okayama University, Kurashiki, Japan. Sept. 15-16, 2000.

(13) Yamaguchi, Y., Yamamoto, Y. and Matsumoto, H. : Protective effect of glutathione on aluminum toxicity and a novel
antioxidant enzyme glutathione peroxiase in an aluminum-tolerant tobacco cells. Proceeding of International
symposium “Impact of Potential Tolerance of Plants on the Increased Productivity under Aluminum Stres’s’
pp.85-88. Research Institute for Bioresources, Okayama University, Kurashiki, Japan. Sept. 15-16, 2000.

(14) Yamamoto, Y., Ikegawa, H., Rikiishi, S., Yamaguchi, Y., Rama Devi, S. and Matsumoto, H.: Involvement of oxidative
stress in aluminum toxicity in plant cells. Proceeding of International symposium “Impact of Potential Tolerance
of Plants on the Increased Productivity under Aluminum Stress” pp.11-14. Research Institute for Bioresources,
Okayama University, Kurashiki, Japan. Sept. 15-16, 2000.

(15) Yamamoto, Y., Ikegawa, H., Kobayashi, Y., Yamagushi, Y., Rikiishi, S, and Matsumoto, H. : Oxidative membrane damage
is involved in a mechanism of aluminum cytotoxicity in plant cells. Proceeding of “10" Biennial Meeting of the
Society for Free Radical Research International”. pp.94. Kyoto, Japan. Oct. 16-20, 2000

(16) Yang, Z.M., Sivaguru, M., Horst, W.J. and Matsumoto, H. : Detoxification of aluminum achieved by specific secretion of
citric acid in soybean (Glycine max L.). Proceeding of International symposium “Impact of Potential Tolerance of
Plants on the Increased Productivity under Aluminum Stress” pp.61-64. Research Institute for Bioresources,
Okayama University, Kurashiki, Japan. Sept. 15-16, 2000.

BEHIE S E (Laboratory of Plant Genetics)

(1) Maekawa, M. and Noda, K. 2000. Genetic mechanism of variegation of a chlorophyll mutant originated from the cross
between distantly related rice varieties. 4th International Rice Genetics Symposium. IRRI, Los Banos, Philippines.
22-27 October.

(2) Sakamoto, W., Murata, M. and Maekawa, M. 2000. Complex organization of the rice Purple leaf locus involved in tis-
sue—specific accumulation of anthocyanin. 4th International Rice Genetics Symposium. IRRI, Los Banos,
Philippines. 22-27 October.

T (Laboratory of Metabolic Regulation)

(1) Maki, K. Gordon Research Conference on “Cellular Basis of Adaptation to Self Stress and water sress in plants.”: Salt
stress-induced Cell death. August 2000.

TR (KRZENR OB AEAEY) (Barley and Wild Plant Resources)

A. K% (Barley)

(1) Seventh JIRCAS International Symposium “Agricultural Technology Research for Sustainable Development in
Developing Regions” Developing new crop varieties for tolerance of stress and low—input conditions. K. Takeda.
Nov. 1-2, 2000. Tsukuba
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(2) “Intergration of Biodiversity and Genome Technology for Crop Improvement” Evaluation and utilization of genetic
resources : A case study for salt tolerance in barley. K. Takeda. Nov. 28-Dec.1, 2000. Tsukuba

(3) “Rehabilitation of Terrestrial Ecosystems in East and South—east Asia and Enhancement of Biological Production”
Nature and Bio—production in Huangtu Platean, China. K. Takeda. Dec. 8, 2000. Utsunomiya

(4) K. Sato, H. Takahashi and K. Takeda. 2000. Preliminary Sequencing of Clones in a ¢cDNA Library from Barley Adult
Leaves. Proc. 8". International Barley Genetics Symposium Vol.IIl: 191-192.

(5) Osanai, E., C. Miyazaki, K. Saeki, K. Ito, T. Konishi, K. Sato and A. Saito. 2000. QTL Analysis for Barley Yellow Mosaic
Virus Resistance in a Chinese Barley Landrace, Mokusekko 3. Proc. 8" International Barley Genetics Symposium
VolIII: 151-153.
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Program of RIB open lectures, Okayama University 2000 (July 22, 29, Aug.5, 2000 RIB Iustitute)
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Title : Welcome to Biotechnology World
Visualization of genes and their expression July 22 Minoru Murata
Cloning genes: how to copy & paste Wataru Sakamoto
Production of materials by biotechnology July 27 Manabu Sugimoto
Biotechnology contributing to environments Fusako Kawai
Application of biotechnology to confer resistance August b Bunichi Ezaki
for various stresses

. Biotechnology of genetically modified foods Kunihiro Kasamo

BTN BREWREY VR Y AT s 5 A

H B FRI24E12H1H (&) 9:00~16:30 ¥ 77 A8 V50 fe
AL o [REM O B X OTERS R O 4 HE R
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REH) DIKTF x> v D & s B HE BA (WIS EFAEW R A ZE T
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WG & >3 7 B O iE & RE R AT ik TR (RIS RSP &R )
) vy —OMBIEEE A AT —F B Ak (BB REAYEIRIZERT)
T OARIRE I BT 5 ARIEO 5 A A CEFRFRFHMAIEES A
EEV AN V|
Program of 17th RIB Symposium (Dec. 1, 2000. Kurashiki City Art Museum Hall)
Title : The molecular mechanism of plant membrane transport and membrane function

. The advance situation of plant biomembrane research

Kunihiro Kasamo (Research Institute for Bioresources, Okayama University)

. Structure and function of K* channels and Na'/K"* transporters from plants

Nobuyuki Uozumi  (Bioscience Center, Nagoya University)

. Structure and functional expression of plant water channels

Maki Katsuhara (Research Institute for Bioresources, Okayama University)

. Structure and physiological functions of H*-translocating inorganic pyrophosphatase in plants

Yoshikiyo Sakakibara (National Food Research Institute)

. Static structure of plasma membrane in higher plant cells and its significance

Yuichi Takeda (Research Institute for Bioresources, Okayama University)

. Structure and functional analysis of plant G protein

Yukimoto Iwasaki (Faculty of Biotechnology, Fukui Prefectural University)

. Cell response and cascade of elicitor

Eiichi Minami (National Institute ofAgrobiological Resources)

. Participation of the cell membrane in plant low—temperature adptation

Matsuo Uemura ( Cryobiosystem Research Center, Faculty of Agriculture,
Iwate University)

22



5l

w

RIS - 7 7 S E BT PE D

A

New Records of Higher Plants at Takarajima Island, Southern Kyusyu, Japan

Takashi Enomoto

The flora of Takarajima island was surveyed in November 2000. Thirteen

higher plants were the new records of the island. They are Hedyotis diffusa

Willd. var. longipes Nakai, Lycium chinense Mill., Solanum photeinocarpum

Naka. et Oda., Bidens pilosa L., Liriope spicata Lour., Dactyloctenium aegyp-

tium (L.) Beauv., Digitaria henryi Rendle, Digitaria setigera Roem. &

Schult., Digitaria violascens Link, Paspalum notatum Flugge, Pennisetum

purpurewm Schum., Setaria glauca (L.) Beauv. and Sorghum halepense (L.)

Pers..

Key words: Takarajima island, Digitaria spp.

EREEO M ZHEOMA THEY IS L5 b
HIEHINTB Y, BRERFAREE SR ZIEYED
e EdLIc L REINTYD, W1 (1991)% 7%
SICFLFoEET DY KEWICMET 2EEE
19994 12 M2 & o THEDIEED G072 DR E
TIEIFEELERZONLEEMY DY A PR ED
5> TWh, 20004E11H21H 2523 H T 3 HEME%
HFLICEBSOMWIREZ T 728 R, ROBEHEIER
KELFOMP EHZ£ZO5NTOT, ZTICHET S, ¥
I wIFhbEEERERERTENEETH Y.
B oL ERIZAE#E29° 087 HA%129° 13 ICMEL T
By, mEEI3292mTH b, WM ERELEFH
BREHDZITHEVTRL TS, REFITTHE
RIFTH %o RIB-1ZHE < F 13 B 1 KB IR AW FF 7
WA OEREDOEARFE S TH 5D, BHHFHEIC Y-
TRERBRFHELOFHH IR ICEH 2L D
EWETEW, SZICRRLTELBILEHL LTS,

Rubiaceae 77 %%}

Hedyotis diffusa Willd. var. longipes Naka
FHZTINLT T

KB JKH alt. 26m  29°0847"N 129 12'57"E  2000-
xi-22 RIB-51461 ; £ /& i% alt. 10m 29°09°08”N
129°13°02” E 2000-xi-23 RIB-51619

Solanaceae 7 X%}

Lycium chinense Mill. a=

EE WEAE alt. 10m 29°08'59"N 129° 12°417E
2000—xi-23 RIB-51557

BESN T DOPRHL72ONE) »ITiEs &Y
L7\,

Solanum photeinocarpum Naka. et Oda.
TUVIJAXKRFAF

FE M alt. 30m 29°09'10°N  129°12°03”E 2000—
xi-23 RIB-51608

MHER I EEETH LD T XK+ XF (Solanum
nigrum L.) EIRFEI ENTW7200d LNk v,

Compositae 7 F

Bidens pilosa L. A A/
FEHA~F 7% B alt. 150m  29°08'41"N 129°
12°08”E 2000-xi—23 RIB-51576

HWEIRIED D 5 > unNF & > ¥ > 79 (Bidens pilosa
L. var. minor (Blume) Sherff) 352§k 5,

Liliaceae 1%}

Liriope spicata Lour. a7z v
FREARRGES AIREOT &M alt. 50m 297 07'30°N
129°13'19’E 2000—xi-22 RIB-51532

FRERFEM RE ISR SN T WL LT EEZ 5[ %W
YA TTHBN, avV7TIreEILNL,
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Gramineae 4 ¥

Dactyloctenium aegyptium (L.) Beauv.

7)) RATY

F i alt. 10m 29°09°08"N  129°13°02”E  2000-
xi—23 RIB-51640

WHZ EICE S WL Th 2 PR TH S, i
AL L7zt b K& v,

Digitaria henryi Rendle AN =AU

T EE alt. 10m 29°07'58"N 129°12'34’E 2000~
xi—22 RIB-51514

FRUSNO NI IO BRmEHE. WS OHEREIC
HHAELTW2HWTHLDOT, 4FTHRESRTY
2T RRED H B o

Digitaria setigera Roem. & Schult.

£ XA IUN

FERHAERBAE 22 &8 alt. 5m 29°09°01"N 129°
12’32"E  2000-xi-21 RIB-51390; ¥ & & alt. 10m
29°0758"N 129°12'34’E  2000—xi-22 RIB-51527; F
5 M alt. 30m 29°09'10"N  129° 12°03"E  2000-xi-23
RIB-51609

AR X v 2N (Digitaria ciliaris (Retz.) Koel.) 2%
S VDY TH B2, F1EHAEPVTWSLI LT
o Z2 D EXFITED, A &I NFA B OFRATITHE
BTEhhotz,

Digitaria violascens Link TH¥F AN

FE ERR alt. 30m 29°08°08"N 129°13°04”E  2000-
xi—22 RIB-51549

ERORZVETHY, 147214 b Ak N (Digita-
ria leptalea Ohwi var. reculmis Ohwi) D W[ R H BB 5E

TEHRVA, WFNOMIZL THHLFEE LB 720,
WA T ORMEZKR T ReEkd 52 &1L 7,
Paspalum notatum Flugge

TRAYHAZXRA ) L

F & B alt. 10m 29°07'58"N 129° 12'34"E 2000~
xi—-22 RIB-51513
RELLEE»OEZZTRARLATINHEELE R
bilh,

Pennisetum purpurewm Schum. FY—=T TR
FE W E alt. 10m 29°09°03"N  129°12’39”E  2000-
xi-21 RIB-51416

FITURE S 238 E 2 R T 2 2%, FEHatE T
Hbo BEMIEAINITEEMNED H 505, AFIKE
POHHE L CRERELZDDEEZ SN D,

Setaria glauca (L.) Beauv. o /an
FBWAR B alt. 30m 29°07'33"N 129" 13’17°E
2000—xi-22 RIB-51509

Sorghum halepense (L.) Pers.

ANVETOY

FEE 22 & M alt. 10m 29°09°05"N 129° 12°22”E 2000-
xi-22 RIB-51551

5| A X #&
DWEMAZ. 1990, HERAEYEE GEMETIEM)  MPfEl
B 7E S
)MEMZ. 1991, JtiEkofEY 257pp I HELRI
FEE .
3)FHRE. 1999, BEE BRI ENT eI, 19:1-
44.
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