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Inhibitory potential of fungi isolated from several weeds in Matsue city against Colletotrichum

orbiculare, the causal agent of anthracnose disease in cucurbit crops

Masatoshi Ino, Junichi Kihara, Makoto Ueno*

Abstract Anthracnose disease, caused by Colletotrichum orbiculare, is a major disease of cucumber and other cucurbit
crops worldwide. In this study, the culture and culture filtrates of symbiotic and parasitic fungi were isolated from several
weeds in Matsue City (Shimane prefecture), and screened for their inhibitory potential against C. orbiculare. Symbiotic
and parasitic fungi (20 isolates) were isolated from the stems of 7 weed samples (Cerastium glomeratum, Equisetum
arvense, Lamium purpureum, Rumex acetosa, Taraxacum albidum, Trifolium incarnatum, and Vicia sativa subsp. nigra)
collected from a field in 2020. Inhibition zone against C. orbiculare on the petri dish was observed for two isolates (301,
and 504) using dual culture method. The direct effects of culture filtrate of the isolated symbiotic and parasitic fungi was
determined by investigating the germination of C. orbiculare conidia. Sixteen of the 20 fungal culture filtrates inhibited C.
orbiculare conidia germination by more than 50%, while germination in control was not inhibited. Nine of 16 culture
filtrates inhibited more than 90% of C. orbiculare conidia germination. Additionally, three of the nine culture filtrates
inhibited more than 100% of C. orbiculare conidia germination. These results strongly suggest that the inhibitory effects of
symbiotic and parasitic fungi on plant pathogenic fungi may contribute to the development of new fungicides and new

biological agent to control plant diseases caused by plant pathogens.

Keywords Colletotrichum orbiculare, Culture filtrate, Inhibitory activity, Symbiotic and parasitic fungi

Introduction
Cucurbits are consumed worldwide as popular food
crops; however, cucurbit plants are vulnerable to damage,
which can further increase their susceptibility to several
2005).

destructive disease caused by the hemibiotrophic fungal

diseases (Agrios, Anthracnose disease, a
pathogen Colletotrichum orbiculare (Berk. & Mont.) Arx
[syn. C. lagenarium (Pass.) Ellis & Halst.], engenders
major losses to the production of cucumber and other
cucurbit crops. The control strategies applied for the plant
pathogenic fungi mainly involve the use of chemical
fungicides, which over time, develops resistance to some
of these chemicals. Therefore, it is essential to identify
natural compounds to develop new agents to control

fungal pathogens. Recently, the efficacy of biological

control, to reduce the use of chemical fungicides, in
controlling plant disease has been investigated (Li et al.,
2007; You et al., 2019). Moreover, it is evident that the
resistance developed towards biological control using
antagonistic microorganisms has not yet been reported. In
addition, microorganisms are recognized for their distinct
physiological characteristics and production of different
compounds, even within the same species. Therefore, it is
necessary to examine a wide and diverse array of
microorganisms. We recently discovered symbiotic and
parasitic fungi in wild mushrooms and reported their
potential in controlling plant diseases (Nguyen et al.,
2017). Furthermore, we identified a new antifungal
compound from the culture filtrate of symbiotic and

parasitic fungi in wild mushrooms (Nguyen et al., 2018).

Laboratory of Plant Pathology, Faculty of Life and Environmental Sciences, Shimane University, Matsue 690-8504, Japan
*Corresponding author. E-mail address: makoto-u@life.shimane-u.ac.jp
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The results provided compelling evidence in that the
inhibitory compounds in the culture filtrate of symbiotic
and parasitic fungi may contribute to the development of
new fungicides. On the other hand, there exists several
weed species worldwide. However, existence of symbiotic
and parasitic fungi in several weeds and its effectiveness in
controlling plant disease are not yet reported. Therefore,
the objectives of this study were: (1) to isolate symbiotic
and parasitic fungi from the weed; (2) to investigate the
inhibitory activity of the isolated fungal against mycelial
growth of C. orbiculare; and (3) to investigate inhibitory
activity of the isolated fungal culture filtrate against
conidia germination of C. orbiculare. In this study,
symbiotic and parasitic fungi from several weeds were
isolated and screened for their inhibitory potential against

C. orbiculare.

Materials and Methods
Isolation of fungi from several weed samples

Fungi were isolated from the stems of 7 weed samples
(Cerastium glomeratum, Equisetum arvense, Lamium
albidum,

Trifolium incarnatum, and Vicia sativa subsp. nigra)

purpureum, Rumex acetosa, Taraxacum
collected from a field in Shimane prefecture in 2020.
Segments (approximately 1 c¢cm) from each stem were cut
with a blade, and surface-sterilized with 70% ethanol for
30 sec and 1% sodium hypochlorite solution for 2 min, and
rinsed twice with sterile distilled water. Rinsed segments
were placed on sterile filter paper in petri dishes to remove
excess surface water. Each dried segment (approximately
2 mm) was subsequently placed on potato sucrose agar
(PSA; 200 g/L potato extract, 2% w/v sucrose, 2% w/v
agar) medium containing chloramphenicol (20 ppm) in
petri dishes (9 cm diameter) and incubated for 4-5 days at
25 4+ 2°C. Fungal isolates that grew on the segments were
transferred to fresh PSA medium, and fungal isolates
obtained by a single spore or colony was maintained on

PSA slants until further use.

Pathogens

Colletotrichum orbiculare was maintained on PSA slants
until use. C. orbiculare was grown on rice bran agar (50
g/L rice bran, 20 g/L sucrose, 20 g/L agar, and H,O) at 25
+2°C for 7 days to induce abundant conidiation.
Synchronously formed conidia were used to create the

inoculum.

Dual culture technique

The inhibitory activity of the isolated fungi on the
mycelial growth of C. orbiculare was investigated using
the dual culture method with PSA medium. Mycelial plugs
(8 mm diameter) of C. orbiculare and isolated fungi were
placed on PSA plates, at a distance of 4 cm. Subsequently,
PSA medium plug (8 mm) was treated on the PSA plates
as control. All petri dishes were incubated at 25 + 2°C for
17-18 days.

Preparation of culture filtrates from isolated fungi
Mycelial plugs (8 mm diameter) prepared from a single
colony of each isolate grown on PSA medium were
incubated at 25 + 2°C in dark in a test tube containing PSB,
for 10 days with constant shaking on a rotary shaker
(110 rpm). The culture suspension filtered through
0.22-um micropore membrane filters (Syringe Filter
Nylon 0.22 pm / @32 mm: AS ONE Corp., Osaka, Japan),

was used as the culture filtrate.

Inhibitory activity of culture filtrates of isolated fungi
against C. orbiculare

C. orbiculare conidia (5.0 x 10* conidia/ml) suspended in
culture filtrates of isolated fungi were pipetted dropwise
onto glass slides (30 ul/ 1 drop, 3 drops) and maintained in
a moist chamber at 25 + 2°C. After 24 h, the germination
of 150 conidia per experiment for each treatment were
assessed using a light microscope, to calculate the
percentage conidia

germination as: (number of

germinated/total number of conidia) x 100. The

experiments were repeated thrice.

Statistical analysis
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Data are reported as the mean(s) = standard deviation
(SD). Significant differences in the experimental values
between groups were determined by a Tukey-Kramer test
using SPSS Statistics ver. 22.0 for Windows (IBM,
Armonk, NY, USA). The p-values<0.05 indicated a

statistically significant difference.

Results and Discussion

The inhibitory potential of weed fungal isolates collected
from 7 samples were assessed against C. orbiculare using
dual culture methods. Fourteen of the 20 isolated fungi
inhibited the mycelial growth of C. orbiculare (Fig. 2).
Moreover, two isolates (301, and 504) showed inhibition
zone against C. orbiculare on the petri dish (Fig. 2),
indicating the production of inhibitory compound(s)
against C. orbiculare. The direct effects of culture filtrate
of isolated fungi were determined by investigating their
involvement in the germination of C. orbiculare conidia.
Among the 20 fungal culture filtrates, 16 inhibited C.
orbiculare conidia germination by more than 50%, while
germination in control was not inhibited (Fig. 3). Nine
(301, 302,401, 502, 503, 504, 601, 602, and 701) of the 16
culture filtrates inhibited more than 90% of C. orbiculare
conidia germination (Fig. 3). Additionally, three (503, 504,
and 701) of the nine culture filtrates inhibited more than
100% of C. orbiculare conidia germination (Fig. 3). The
percentage of C. orbiculare conidia germination using the
culture filtrates of isolates 101, 102, 103, 104, 201, 202,
203,204, 205, 301, 302, 401, 501, 502, 503, 504, 601, 602,
603, and 701 was 31.6 = 18.0%, 17.3 + 26.1%, 79.6 +
15.4%, 44.7 + 25.1%, 55.8 +£26.6%, 16.4 + 11.9%, 27.1 +
20.1%, 81.8 £ 8.0%, 34.9 £ 18.6%, 9.1 £ 9.3%, 7.6 £ 9.7%,
3.3+4.5%,34.9+35.7%,3.1 £5.1%, 0%, 0%, 4.6 + 7.7%,
1.1 £ 2.7%, 58.0 £ 30.0%, and 0%, respectively.
Germination in the PSB controls was 95.6 + 0.9% (Fig. 3).
These results indicated that the germination of C.
orbiculare conidia was strongly inhibited by culture
filtrates of fungi isolated from several weeds. On the other
hand, the ability of the isolated fungi to suppress other
pathogenic fungi and bacteria in greenhouse-grown plants

has not yet been investigated. Therefore, further studies

are required to investigate the control of multiple diseases
by the isolated fungi in greenhouse-grown plants. In
addition, the application of these cultures and culture
filtrates in plant cultivation experiments for controlling
anthracnose disease is now in progress.

In conclusion, this study on the inhibitory effects of
symbiotic and parasitic fungi on plant pathogenic fungi
may contribute to the development of new fungicides and
new biological agent to assist in controlling plant diseases

caused by plant pathogens.
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Lamium purpureum  Trifolium incarnatum Vicia sativa subsp. nigra Taraxacum albidum
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Fig. 2 Inhibitory potential of isolated fungi from several weeds in Matsue city
(Shimane prefecture) against the growth of Colletotrichum orbiculare observed by
dual culture on potato sucrose agar (PSA) plate. Mycelial plugs (8 mm) of C.
orbiculare (left) and isolated fungi (right), were placed on PSA plates, at a distance
of 4 cm. PSA medium plug (8 mm) was inoculated on the PSA plates as control. All
petri dishes were incubated at 25 = 2 °C for 17-18 days.
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Fig. 3 Inhibitory activities of the culture filtrates of isolated fungi from several plant in Matsue city
(Shimane prefecture) on the germination of Colletotrichum orbiculare conidia. C. orbiculare (5.0 x
10* conidia/ml) suspended in the culture filtrates of isolated fungi, were dropped onto glass slides and
maintained in a moist chamber at 25 = 2 °C. As a control, potato sucrose broth (PSB) was used. After
24 h, percentages of conidial germination were determined by assessing 150 conidia under a light
microscope. Experiments were repeated three times. The bar at the top of each column represents the
standard deviation of the mean. Mean values denoted by the same lowercase letter are not
significantly different at the 5% level, as determined using Turkey’s test.
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Focal Issues Concerning Farmland Liquidity and Utilization Through Farmland
Intermediary Management Institutions in the Sanin Region

Nobuyoshi Yasunaga'”, Xiaoxi Gao?

Abstract This study examined the regional differences and focal issues regarding farmland

liquidity and utilization through farmland intermediary management institutions (FIMIs) considering

farmland accumulation at the prefectural and municipal levels. The following findings were obtained

using the interview data from the FIMIs and prefecture data from the Sanin region. First,

facility-based horticulture farmers prefer renting higher-quality farmland. Moreover, their farm

management areas do not always necessitate required areal clustering within their residential region.

Second, FIMIs and local government initiatives generate regional differences in farmland accumulation.

Third, coordination costs can become exceedingly high as the conditions of each farmland plot differ

in hilly and mountainous areas. These findings imply that conducting social activities based on farmer

diversity and rural communities is necessary.

Keywords: Farmland intermediary management institution, Farmland liquidity, Farmland use, Sanin

region

Introduction

Rural areas, especially in hilly and mountainous areas, have
faced a farmland conservation problem due to a declining
population. Farmers are aging, and the number of abandoned
farmlands is increasing. Each agricultural community must
liquidate farmlands and increase farmland use by newcomers
such as I-turners and U-tumers to conserve farmlands. In this
context, expectations for farmland intermediary management
institutions (FIMIs) have risen in recent years. FIMIs were
established in each prefecture in 2014 to promote farmland
borrowing and lending. The prefectural governors designated
prefectural agricultural public corporations as the entity to carry
out this project. Therefore, this project’s position and residents’
responses in regard to the FIMI differ across local governments.
Studies on farmlands include research on the use of
abandoned farmland and farmland accumulation, such as those
by Koike (2013) and Saitoh et al. (2012), respectively. However,
only a few studies focus on the role of the FIMI. Furthermore,
although a majority of studies, such as those by Ando (2021)
and Taniguchi et al. (2013), analyze actual conditions and policy
discussions regarding FIMI, limited studies investigate the

* Corresponding author (nyasunaga@life.shimane-u.ac.jp)

! Institute of Agricultural and Life Sciences, Academic Assembly, Shimane
Univers

2 United Graduate School of Agricultural Sciences, Tottori University

differences between local governments.

Therefore, this study examines differences in prefectures
and municipalities using FIMI in terms of farmland
concentration performance. For this purpose, we focus on the
Shimane and Tottori prefectures in the Sanin region as target
areas, as they generally represent Japan’s hilly and mountainous

regions.

Materials and Methods

Hypotheses

This study investigates the following hypotheses.

H1: Differences in liquidity and utilization of farmlands are
caused by farming conditions, such as differences in main
crops and the existence of hilly and mountainous areas.

H2: The FIMI’s promotion status varies by region, with the
acceptance of new farmers and regions where they are a
specific concentration of farmers.

H3: The relationship between FIMI and municipality in policy

influences the efficient farmlands use.

Method for investigation

To test hypotheses qualitatively, we collected data from FIMI
interviews and prefectural data regarding the relationship
between the degree of accumulation and regional agriculture.

The interview survey was conducted from October to
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November 2020. Prefecture and municipality data were
obtained from the FIMI and Census of Agriculture and Forestry
surveyed by the Ministry of Agriculture, Forestry and Fisheries.
Using the data, we examined the characteristics of farmland
accumulation through the FIMI and its relationship with local

governments’ policies.

Target area

The Sanin region was the target area. The region has many
mountainous areas, and farmlands are often abandoned due to
the disadvantageous cultivation conditions compared to that of
flat farming areas. Farmland accumulation among farmers in
the target area is challenging. In this context, FIMIs in the Sanin
region aid in accelerating the rate of farmland accumulation

relative to other prefectures.

Characteristics of the target area

Prior to the implementation of the FIMI system, the percentage
of paddy fields in the Shimane prefecture was 80.2 % in the
2013 fiscal year. Conversely, the percentage of arable land in
Shimane was 5.7 %, which is lower than that of other
prefectures in the Chugoku region. The Tottori prefecture had
the lowest ratio of paddy fields (at 67.9 % in the 2013 fiscal
year). Moreover, the percentage of arable land was 10.0 %
higher than in the other Chugoku prefectures. According to the
Annual Report on Agriculture, Forestry, and Fisheries Statistics,
farmland use has been characterized primarily by the growth of
vegetables and fruits on the plains.

Results

Characteristics of the FIMI contribution

Tables 1 and 2 demonstrate the FIMI’s contribution in
accumulating farmlands at the prefectural level. Table 1 shows
that the percentage of concentration among “‘bearers of regional
agriculture,” who are the core of farmland conservation,
including certified farmers, community-based farming
organizations, and certified new farmers, is not high on a
national level. However, the differences from 2014 to 2020 (i.e.,
indicator ((d) - (¢)) / (a) in Table 1) are relatively more
significant than those at the national level. Table 2 shows that
the proportion of the FIMI’s rented farmland area (for 2019) to
the amount of arable land (a) is high. The contribution of FIMI

is high because the accumulated areas formed a new contract

10

between regional agriculture bearers and landowners through
FIMI against the annual accumulation target (indicators (g) and
(k) in Table 2). These indicators show that both prefectures
significantly contribute to the liquidation of farmlands in
regional agriculture through the FIMI.

Table 1 Status of farmland accumulation to regional

agriculture bearers in the Sanin region

Area of
arable
land in
2013

Areaof Percentage Farmland Farmland Percentage Percentage Percentage Difference
arable  of change area area of of farmland of between
land in  from 2013 cultivated cultivated contribution cultivated ~ farmland percentages
2019 t0 2019 by bearers by bearers to farmland by bearers cultivated  from 2014

inMarch inMarch accumulatio in March by bearers  to 2020

2014 2020  nfrom2014 2014 in March

to 2020 2020

(a) (b)

(b)/(a)-1 (©) (d) () /@) ()~ (e)(a) (H=(d)(a) (@=(D-(e)
ha ha % ha ha
Japan 4,537,000 4,397,000 -3.1 2,208,258 2,508,560 6.6 48.7 57.1 8.4
Tottori 34,900 34,300 -1.7 7,255 10,613 9.6 20.8 309 10.2
Shimane 37,900 36,600 -34 9,851 12,509 7.0 26.0 342 82
Okayama 67,300 64,500 -42 12,532 16,258 55 18.6 252 6.6
Hiroshima 56,900 54,100 -4.9 10,586 13,152 4.5 18.6 24.3 57

Yamaguchi 49,200 46,400 -5.7 11,655 14,053 4.9 237 30.3 6.6

Source: Ministry of Agriculture, Forestry, and Fisheries. Materials
related to the accomplishments of the Farmland
Intermediary Management Institution in 2019.

Note : The area of arable land is based on the area surveyed by the

Ministry of Agriculture, Forestry, and Fisheries.

Table 2 Status of farmland flow by the FIMIs in the Sanin

region
Area of Annual  Rented Percentage Farmland  Farmlands
arable land target of  farmland of rented areas including
in 2019 farmland  area by the farmland by subleased by accumulated
accumulation FIMI the FIMI to  the FIMI areas via the
arable land new
in 2019 contract
through the
FIMI
() (b) (©) (©)(@) (d (e)
ha ha ha % ha ha
Japan 4,397,000 149,210 35437 0.81 39,937 15,480
Tottori 34,300 1,090 732 2.13 986 344
Shimane 36,600 1,560 947 2.59 809 407
Okayama 64,500 1910 393 0.61 441 188
Hiroshima 54,100 1,620 367 0.68 390 167
Yamaguchi 46,400 2,280 595 1.28 581 218

Source and Note: Same as Table 1.
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Table 2 Status of farmland flow by the FIMIs in the Sanin
region (Continued)

Cumulative Status from April 2014 to March 2020

Percentage of Accumulated Farmland ~ Farmlands Percentage Accumulated

newly made area of newly areas including of newly area of newly
contracts made subleased by accumulated made made
through FIMI contracts FIMI areas with a contracts contracts
to subleased  through FIMI new through through FIMI
area to annual contract FIMI to to annual
target of through subleased  target of
accumulation FIMI area accumulation
O=Ad)  (9=(e)/(b) (h) @ G=@/(h) G~/ (B)<6)
% % ha ha % %
Japan 38.8 10.4 253,872 102,520 40.4 11.5
Tottori 349 31.6 3,540 1,907 53.9 29.2
Shimane 50.3 26.1 4350 2,027 46.6 21.7
Okayama 42.6 9.8 2201 1,190 54.1 10.4
Hiroshima 42.8 10.3 4322 1,533 355 15.8
Yamaguchi 37.5 9.6 5,542 1,718 31.0 12.6

Source and Note: Same as Table 1.

Policy for land utilization through FIMIs

An interview survey of FIMIs in the Shimane and Tottori
prefectures clarified the following farmland use and liquidity
characteristics. First, in the Tottori prefecture, farmland
accumulation was promoted in agricultural management
entities with flat non-paddy fields (i.e., cultivated flat farming
areas for vegetables and fruits). Local stakeholders have been
collaborating in the towns of Iwami and Yazu. The municipal
Agricultural  Public
harmonization projects for farmland use in these areas, along
with efforts  for farmland use under the
One-Community, One-Farm system. As a result, the percentage

Corporation has been conducting

efficient

of farmland accumulation to the bearers of regional agriculture
has been higher than that of other municipalities. Farmland
borrowing and lending, according to FIMI, is a matter of
autonomy for each municipality. Municipal officers promote
activities on farmland use through working-level consultations
and official meetings with individuals in charge of operations
related to the community-based master plan on farmland
utilization and regional agricultural development (fito nochi
plan).

For the past 10 years, the FIMI in the Tottori prefecture has
also provided training for new farmers through a collaboration
with presently skilled farmers called the Agri-Start Training
Program. This program has administered the integrated
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management of bearers and farmlands. The FIMI has
encouraged those who wish to begin farming to do so through
the Agri-Start Training Program that involves managing open
field vegetables, ultimately requiring less capital investment.
The FIMI prioritize securing farmlands for newcomers. The
primary focus has been on improving farmlands conditions
whenever possible. In several cases, weeds have impeded new
farmers who have leased abandoned or unused farmlands;
therefore, large-scale management entities first focus on
re-cultivating farmlands for several years and then partially
surrender their farmlands to new farmers. The FIMI considers
that beginning farming in the hilly and mountainous areas will
be a challenge for new farmers. Hence, the FIMI encourages
large-scale management entities to lease farmlands in the hilly
and mountainous areas for farmland utilization. Generally, farm
management entities of facility-based horticulture lease
farmlands with better conditions even outside the municipal
region. Expanding their operation scales within the residential
region would be unnecessary for them. Therefore, each farmer
rents farmlands through face-to-face communication rather than
through the FIML Nonetheless, the FIMIs role is increasingly
critical for non-paddy field management entities seeking to
improve their farmland efficiency.

No
municipality has achieved the levelling of farmland policy

Each municipality faces unique challenges.
because farm management is based on local governance. Since
the person managing the municipal office is replaced every few
years, their attitudes toward measures vary. Additionally, the
number of management entities with the maximum acceptance
of farmland has increased. As large-scale management entities
reduced the size of their operations and stopped farming after
retirement, the FIMI and municipal committee face a new
challenge as finding farmers who would rent and take over such
farmlands is time-consuming and costly. Therefore, responding
to changes in management entities and cultivating new core
farmers becomes a challenge.

Another issue is that the administrative workload
associated with renting farmlands has increased, and the
administrative burden has become too much for the FIMI staff.

We can see the different characteristics of farmland use
and transfer through the FIMI of the Shimane prefecture.
According to an FIMI summary, the accumulation percentage
in flat farming areas, which comprises the Matsue and Izumo

Cities, is 44 percent, while that in hilly and mountainous areas,
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which includes all other municipalities, is 27.3 percent.

The current farming situation in the flat farming area of the
Hikawa district (old municipality range) in Izumo City is the
result of coordinating farmland use among community-based
farm organizations and the effort of the Agricultural Public
Corporation, which provided a place for farmers to consult on
farmland use. The remote island town of Okinoshima also has a
history with the Agricultural Public Corporation implementing
its first farmland management measures to utilize abandoned
farmlands and supporting small farmers. This background
makes promoting farmland accumulation through the
intermediate management of the FIMI project easier. Even in
hilly and mountainous areas, farmland liquidation has been
progressing in areas where community-based farm
organizations are primarily managed in the towns of linan and
Tsuwano.

Paddy field horticulture has been promoted by
municipalities and prefectures in hilly and mountainous areas,
increasing greenhouse plantings of paprika, strawberries, and
other vegetables. However, greenhouse operations in paddy
fields necessitate significant capital investment. Therefore, it is
critical to assist new farmers by converting farmland to more
profitable ones by implementing water allocation measures and
improving the conditions of small fields through the farmland
infrastructure project. Furthermore, rather than waiting for
potential renters, the project narrows the number of regional
agriculture bearers to be trained and provides intensive support
for expanding their farm management.

The FIMI has proposed that the institution prepare and
distribute the “Newsletter of the Institution of Farmland
Intermediary Management” to introduce its projects and
regional examples, and to assign counselors to 11 districts in the
Shimane prefecture to share information with local farmers.
Additionally, farmland exchange and accumulation projects
ranging from 10 hectares to 20 hectares are planned in seven
districts of the Shimane prefecture.

For aging farmers who leased farmlands from the FIMI, a
major concemn is returning said farmlands. Making a living
solely from farm income alone in hilly and mountainous areas
is a challenge. Moreover, increasing number of animals
(especially wild boar) has added to the difficulties of managing
farmers who have rented farmlands. Measures that do not
involve wired barriers and animal hunting are required to

address these issues. Finally, due to aging and other factors,
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there is an expected increase in the number of farmers who
want to return their farmland.

Farmland utilization in non-paddy cultivated fields

The Yumigahama (Kyuhin) Peninsula is an example of
farmland utilization and farmland liquidity. As of 2020, welsh
onions and other crops are primarily produced in the sandy
fields on the Peninsula. Moreover, the production area has
expanded from the plains to hilly and mountainous areas as
paddy field conversion crops. Shipments are made throughout
the entire year. Corporate agricultural entities contribute to
efficient farmland use.

Company A, one of the agricultural entities, produces
vegetables such as welsh onions on idle farmland leased
through the FIMI as well as its own farmland. The company
borrows farmland from elderly landowners who face difficulty
in cultivating the surrounding area and expanding its operations
while using previously cultivated land composed of fertile
Kokuboku soil (andosols), and reclaimed land. Recently,
discussions were held with farmland owners in collaboration
with the FIMI to resolve the issue of idle farmlands inside and
outside of reclaimed lands. The farmlands have thus been
concentrated to local leaders who are trusted by landowners. In
the Yumigahama (Kyuhin) Peninsula, young farmers in their
30s and 40s have established a group of welsh onion farmers
who hold study sessions and exchange information on farming
technique and marketing.

A function of training new farmers can also be confirmed.
Tottori prefecture’s training program accepts registered farmers
as trainees. New farmers generally begin farming after
receiving training from experienced farmers and gradually
expand their scale of operation. However, as existing farmlands
are being used, small pieces of farmland are borrowed in
scattered forms. Thus, it has become a trend to borrow farmland
on reclaimed land through the FIMIs for crops that require

efficient production.

Relationship between farmland use and new entry farmers
Newcomers often have difficulty using better-quality paddy
fields or converting rented paddy fields into non-paddy fields
because of the resistance of farmers who have lived in the area
for a long time. Finding a way to encourage I-turners, who are
has become while

community-based farming conserves farmlands.

new to farming, a challenge,
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In the city of Matsue, cabbage cultivation gradually
increased after completing Iya drained land under the Nakaumi
reclaimed land project, and the city became a designated
vegetable production area in the early 1990s. Subsequently, by
2007, production areas decreased due to aging farmers. Existing
farmers accepted and trained new farmers to maintain and
improve the brand name and value of the production area.
Specifically, since 2009, related organizations and farmers have
collaborated to launch a farming training program to train new
farmers who will facilitate production. The training program has
led to an increase in the number of farmers in the city as well as
a certification of new farmers in the drained land, which is flat
and has irrigation facilities and works efficiently. Additionally,
cultivated areas and the amount of cabbage shipped by the
farmers has recovered. Farmers who have leased farmlands
from neighboring farmers and expanding the scale of operations
have taken the lead in training. The ability to maintain the brand
of the production area while building new mentoring
relationships has become increasingly vital for farmland use and
conservation. Approximately half of the new farmers have
utilized the FIMI for farmland use, implying that borrowing
through FIMI has become more important for farmers

attempting to scale up their operations.

Discussion

Based on the results of the actual farming conditions, we
proposed the following three issues on farming liquidity.

The first is the issue of continuity and stability of the scale
of agricultural management. As farmlands are typically leased
to trusted farmers in the rural community, they are likely to have
a larger number of idle farmlands to lease out. Within a rural
district, large-scale farm management entities have been created.
However, the sudden retirement of large-scale farmers who
borrowed a large number of farmlands and the instability of
their farm management are also unsettling factors in a
depopulating and aging society. Therefore, areas with a high
concentration of farmlands will bear the burden of adjusting for
reallocation as farm operations shrinks in scale. This point is
consistent with Tanigch’s (2013) study. In line with this, the
FIMI of the Shimane prefecture settled a case in the city of Oda,
where a large-scale farmer who borrowed from landowners
unexpectedly retired. The agricultural committee members,

optimization promotion committee members, other related
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organizations, and farmers in the district collaborated to develop
policies and secure farmers in cultivating farmlands. They also
considered a method for borrowed farmers to cultivate
farmlands as a unit by coordinating these farmers and others in
the district to conserve farmlands. Local stakeholders must
work collaboratively thus and support farmland cultivation.

The second issue is the integration of newcomers into rural
communities. The settlements of new farmers in the rural
community, as well as the inflow from outside the community,
are crucial for the community’s sustainable development.
However, new farmers who are I-turers must begin by
borrowing farmland from landowners. The cost of coordinating
with landowners rises as new farmers need to borrow farmland
from multiple landowners. Coordination cost are particularly
high in hilly and mountainous areas due to the differences in the
conditions of each plot of farmland. One of the survey results
from the Sustainable Community Research Institute in Masuda
City and the Research Institute for Sustainable Community
(2020) demonstrates the level of awareness among landowners
who lend their farmlands. The results show that existing farmers
overwhelmingly supported the idea of lending farmland to new
farmers. Before lending out better-quality farmlands, rural
residents will consider whether or not they will settle down in
the community.

In hilly and mountainous areas, I-turners have been
accepted through the institution of Local Vitalization
Cooperator and the New Farming Training. In particular, in
communities with small populations, younger individuals are
more readily accepted through the institution and willing use
vacant houses because of regional resource management.
However, there were several cases of individuals who did not fit
in with the local community. Existing residents aim to confirm
the new residents’ willingness to settle into the community, and
they offer better-quality farmland and vacant houses when they
can confirm that there exists a great desire to settle in the
community after several years. In hilly and mountainous areas,
some newcomers gradually integrate into the rural community
while simultaneously working part-time for a community-based
farming organization and establishing their businesses. We can
also confirm a recent trend of allocating better-quality farmlands
to new farmers.

In the paddy fields, relationships among farmers involved
in water management are essential, and farmers have

historically valued close communication. Based on this, I-tum
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farmers require a longer time to build trust by stating their
intention to settle down (e.g., purchasing a house and farmland)
and their vision for farm management in the rural community.
Third, due to unfavorable farmland
accumulation in paddy field agriculture in hilly and

conditions,

mountainous areas incurs high costs. The issues to be addressed
are ridge (Keihan) and water management on rented farmlands,
as well as mitigating damage caused by wild boar and other
animals. Toyoda et al. (2020) highlighted that it is difficult to
promote a community-based master plan on farmland
utilization in hilly and mountainous areas, with a focus on
farmland accumulation. They also emphasize that the plan’s
content is extremely limited. These points are consistent with
this study’s results. The future of local communities is not
limited to farmland accumulation. It is crucial to develop new
farm management entities in hilly and mountainous areas by
establishing measures to protect farmland and coordinating
farmland utilization. This measure should be conducted with the

common goal of vitalizing rural communities.

Conclusion

This study explored the relationship between the FIMI’s
promotion of farmland uses and regional farmers’ behaviors
using interview data from the Sanin region. The results suggest
that the FIMI and local govemment initiatives generate a
regional difference in farmland acquisition and farmland
renting,

Establishing a system to take cross-sectoral measures for
stabilizing farm management of farmers who have leased
farmlands from FIMI, fostering new bearers of regional
agriculture and harmonizing with rural communities, and
preserving the environment around farmland, including
measures to prevent damage to wild boar and other animals in
hilly and mountainous areas, will be critical. Additionally, it is
essential to discuss how the administrative burden placed on the
relevant organizations can be alleviated.

Obtaining various actors involved in farmland
conservation will result in the preservation of regional
agriculture and rural communities. Thus, efforts should be
focused on preserving farmer diversity.

Finally, statistical testing of these findings is critical. A
main challenge is to quantitatively investigate differences

between municipalities, districts, and rural communities. These
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issues will need to be addressed in future studies.
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% - BPFTE SR, WIEES, pp.97-112,1SBN:9784-
254-42044-9 (2020 44 1)
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150-151, ISBN: 978-4-254-42043-2 (2020 46 H)
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302-308 (2020 45 A)
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PRI EHEEM DR, 16KSE, 77 VA A, 6:
pp. 458460, ISBN: 0132706 (2020 46 H)

5. Digestion and absorption of dietary glycerophospholipids in
the small intestine: Their significance as carrier molecules
of choline and n-3 polyunsaturated fatty acids. Murota K,
Biocatal. Agric. Biotechnol., 26: 101633 (2020 Jul)

6.  Absorption pathway of dietary flavonoids: the potential
roles of the lymphatic transport in the intestine. Murota K,
Func. Foods Health Dis., 10: 274-289 (2020 Jul)

7. WEOT 23N RESHAIFEOBIR, )| PEHE,
BX I, 94:438442 (2020 48 H)
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Diversity of Functional Traits and Interactions-Perspectives
on Community Dynamics, Theoretical biology series,
Mougi A (Ed.) Springer Singapore, ISBN: 978-981-15-
7952-3 (2020 Nov)

Spatiality and community stability. Mougi A, In: Diversity
of Functional Traits and Interactions-Perspectives on Com-
munity Dynamics, Theoretical biology series, Mougi A
(Ed.), Springer Singapore, pp. 63-77, ISBN: 978-981-15-
7952-3 (2020 Nov)

Interaction-type diversity and community stability. Mougi
A, In: Diversity of Functional Traits and Interactions-Per-
spectives on Community Dynamics, Theoretical biology
series, Mougi A (Ed.) Springer Singapore, pp. 175-190,
ISBN: 978-981-15-7952-3 (2020 Nov)

Acoustic/vibration behaviors in crustaceans. Nakamachi T,
Asakura A, Hirohashi N, In: Neuroendocrine Regulation of
Animal Vocalization, Cheryl R, Frauke H (Eds.), Elsevier
Science, pp. 39-54, ISBN: 978-0-128-15161-7 (2021 Jan)
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=2V 7 (F3E2E) , mABEE, BIEL T,
INGELE,  TEREE DNA—ERER OB DL A FiH 7 <
— | (HEF=, Ui , SRR, pp.57-69,
ISBN: 978-4-320-05816-3 (2021 43 H)

26 X
Organelle specific simultaneous Raman/GFP microspec-

troscopy toward living cell physiochemistry studies. Watta-
navichean N, Nishida I, Ando M, Kawamukai M, Yama-

moto T, Hamaguchi H, J. Biophotonics, 13: €201960163
(2020 Apr)

Sex-specific expression profiles of ecdysteroid biosynthesis
and ecdysone response genes in extreme sexual dimorphism
of the mealybug Planococcus kraunhiae (Kuwana). Mu-
ramatsu M, Tsuji T, Tanaka S, Shiotsuki T, Jouraku A, Miura
K, Vea IM, Minakuchi C, PLoS One, 15: €0231451 (2020
Apr)
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Dehydroascorbate reductases and glutathione set a threshold
for high-light-induced ascorbate accumulation. Terai Y,
Ueno H, Ogawa T, Sawa Y, Miyagi A, Kawai-Yamada M,
Ishikawa T, Maruta T, Plant Physiol., 183: 112-122 (2020

May)

GOLVEN peptide signalling through RGI receptors and
MPKGH restricts asymmetric cell division during lateral root
initiation. Fernandez Al, Vangheluwe N, Xu K, Jourquin J,
Claus LAN, Morales-Herrera S, Parizot B, De Gemier H, Yu
Q, Drozdzecki A, Maruta T, Hoogewijs K, Vannecke W, Pe-
terson B, Opdenacker D, Madder A, Nimchuk ZL,
Russinova E, Beeckman T, Nat. Plants, 6: 533-543 (2020
May)

A low coefficient of variation in hepatic triglyceride concen-
tration in an inbred rat strain. Shimoda T, Hori S, Maegawa
K, Takeuchi A, Lee Y, Joe GH, Tanaka Y, Shimizu H, Ishi-
zuka S, Lipids Health Dis., 19: 137 (2020 Jun)

Influence of low O, and high CO» environment on changes
in metabolite concentrations in harvested vegetable soy-
beans. Makino Y, Nishizaka A, Yoshimura M, Sotome I,
Kawai K, Akihiro T, Food Chem., 317: 126380 (2020 Jul)
Rare polyandry and common monogamy in the firefly squid,
Watasenia scintillans. Sato N., Tsuda S, Alam Md. NE,
Sasanami T, Iwata Y, Kusama S, Inamura O, Yoshida M-a,

Hirohashi N, Sci. Rep., 10: 10962 (2020 Jul)

Suppression of environmental DNA degradation in water
samples associated with different storage temperature and
period using benzalkonium chloride. Takahara T, Taguchi J,
Yamagishi S, Doi H, Ogata S, Yamanaka H, Minamoto T,
Limnol. Oceanogr. Meth., 18: 437445 (2020 Aug)

Stable expression of bacterial transporter ArsB attached to
SNARE molecule enhances arsenic accumulation in Ara-
bidopsis. Deromachi Y, Uraguchi S, Kiyono M, Kuga K,
Nishimura K, Sato MH, Hirano T, Plant Signal. Behav., 15:
1802553 (2020 Aug)

10. Glucose limitation and pka! deletion rescue aberrant mitotic
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spindle formation induced by Mal3 overexpression in Schiz-
osaccharomyces pombe. Tanabe T, Kawamukai M, Matsuo
Y, Biosci. Biotechnol. Biochem., 84: 1667-1680 (2020 Aug)
Coupling of green and brown food webs and ecosystem sta-
bility. Mougi A, Ecol. Evol, 10: 9192-9199 (2020 Sep)
Carotenoid accumulation in the eyespot apparatus required
for phototaxis is independent of chloroplast development in
Euglena gracilis. Tamaki S, Tanno Y, Kato S, Ozasa K,
Wakazaki M, Sato M, Toyooka K, Maoka T, Ishikawa T,
Maeda M, Shinomura T, Plant Sci., 298: 110564 (2020 Sep)
Longin R-SNARE is retrieved from the plasma membrane
by ANTH domain-containing proteins in Arabidopsis. Fu-
jimoto M, Ebine K*, Nishimura K*, Tsutsumi N, Ueda T
(“co-first authors), Proc. Natl. Acad. Sci. USA. 117: 25150
(2020 Sep)
Polyrhythmic foraging and competitive coexistence. Mougi
A, Sci. Rep., 10: 20282 (2020 Nov)
Transcriptional regulation of prolactin in a euryhaline teleost:
Characterisation of gene promoters through in silico and
transcriptome analyses. Seale AP, Malintha GHT, Celino-
Brady FT, Head T, Belcaid M, Yamaguchi Y, Lemer DT,
Baltzegar DA, Borski RJ, Stoytcheva ZR, Breves JP, J. Neu-
roendocrinol., 32: €12905 (2020 Nov)
Benzoic acid inhibits Coenzyme Q biosynthesis in Schiz-
osaccharomyces pombe. Nishida I, Yanai R, Matsuo Y,
Kaino T, Kawamukai M, PLoS One, 15: 0242616 (2020
Nov)
BRBE DNA % U208 - T Il 2827 A0 =
(Eriocheir japonica) DZEFH723AGHERE. SLAHT, 1t
ZER, bt s, e R, mIEHEE, Laguna,
27:87-100 (2020 4F 12 A)
12a-Hydroxylated bile acid induces hepatic steatosis with
dysbiosis in rats. Lee JY*, Shimizu H", Hagio M, Fukiya S,
Watanabe M, Tanaka Y, Joe GH, Iwaya H, Yoshitsugu R,
Kikuchi K, Tsuji M, Baba N, Nose T, Tada K, Hanai T, Hori
S, Takeuchi A, Furukawa Y, Shirouchi B, Sato M, Ooka T,
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Ogura 'Y, Hayashi T, Yokota A, Ishizuka S (“co-first authors),
Biochim. Biophys. Acta Mol. Cell Biol. Lipids, 865: 5881
(2020 Dec)

An illustrated manual for environmental DNA research: wa-
ter sampling guidelines and experimental protocols. Miya M,
Sado T, Seino S, Doi H, Kondoh M, Nakamura K, Takahara
T, Yamamoto S, Yamanaka H, Araki H, Iwasaki W, Kasai
A, Masuda R, Uchii K, Environ. DNA, 3: 8-13 (2021 Jan)
Anti-inflammatory and bioavailability studies on dietary
3,5,4’-trihydroxy-6,7-methylenedioxyflavone-O-glycosides
and their aglycone from indigo leaves in a murine model of
inflammatory bowel disease. Kimura H, Tokuyama-Nakai S,
Hirabayashi Y, Ishihara T, Jisaka M, Yokota K, J. Pharm. Bi-
omed. Anal., 193: 113716 (2021 Jan)

Autolysis of Chlorella variabilis in starving Paramecium
bursaria help the host cell survive against starvation stress.
Kodama Y, Miyazaki S, Curr. Microbiol., 78: 558-565 (2021
Feb)

Diversity of biological thythm and food web stability. Mougi
A, Biol. Lett., 17: 20200673 (2021 Feb)

Ovicidal activity of juvenile hormone mimics in the bean
bug, Riptortus pedestris. Naruse S, Ogino M, Nakagawa T,
Yasuno Y, Jouraku A, Shiotsuki T, Shinada T, Miura K,
Minakuchi C, J. Pestic. Sci., 46: 60-67 (2021 Feb)

Method of Monitoring the Number of Amide Bonds in Pep-
tides Using Near-Infrared Spectroscopy. Ishigaki M, Ito A,
Hara R, Miyazaki S, Murayama K, Yoshikiyo K, Yamamoto

T, Ozaki, Y, Anal. Chem., 93: 2758-2766 (2021 Feb)

Identification of molecular basis for objective discrimination
of breast cancer cells (MCF-7) from normal human mam-
mary epithelial cells by Raman microspectroscopy and mul-
tivariate curve resolution analysis. Iwasaki K, Araki A,

Krishna MC, Maruyama R, Yamamoto T, Noothalapati H,

Int. J. Mol. Sci., 22: 800 (2021 Feb)
B DNA % A2 RE - 2 F 5 D s 2
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fif, A7) — R, 24:161-170 (2021
3 A)

Pharmacokinetics and metabolism of cinnamic acid deriva-
tives and flavonoids after oral administration of Brazilian
green propolis in humans. Yamaga M, Tani H, Nishikawa M,
Fukaya K, Tkushiro S, Murota K, Food Func., 12: 2520-2530
(2021 Mar)
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A

A simple PDE-constrained optimization problem to evaluate
the strategy for fishery resource transportation. Y oshioka H,
Tanaka T, Horinouchi M, Aranishi F, The 52 ISCIE Inter-
national Symposium on Stochastic Systems Theory and Its
Applications (Online) 2020 4 10 H
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A microscope Raman spectroscopic study on the living cells
of Blast disease. Mitsutsuka H, Yamamoto T, Ishigaki M,
Yoshikiyo K, Iwasaki K, Noothalapati H, Ueno M, The 18th
Annual Meeting of the Japan Association of Medical Spec-
troscopy (Matsue/online) 2020 4= 11 H

Space- and time-resolved study on the effect of antifungal
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drug Clotrimazole at the single cell level by Raman micro-
spectroscopy. Hossain MS, Iwasaki K, Kaino T, Kawamukai
M, Noothalapati H, Yamamoto T, The 18th Annual Meeting
of the Japan Association of Medical Spectroscopy
(Matsue/online) 2020 4F 11 H

Imaging cell wall dynamics during yeast sporulation by Ra-
man micro spectroscopy and multivariate curve resolution
analysis. Imrul HM, Iwasaki K, Kaino T, Kawamukai M,
Matsuo Y, Noothalapati H, Yamamoto T, The 18th Annual
Meeting of the Japan Association of Medical Spectroscopy
(Matsue/online) 2020 4F 11 H

The comparative analyses between human breast cancer cell
line (MCF-7) and Human Mammary Epithelial Cells
(HMEpC) by Raman micro-spectroscopy. Iwasaki K, Su-
zuki Y, Maruyam R, Noothalapati H, Yamamoto T, The 18th
Annual Meeting of the Japan Association of Medical Spec-
troscopy (Matsue/online) 2020 4 11 H
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Production of GABA-fortified rice plants by genome editing
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Subcellular localization of tRNA splicing enzymes in Ara-
bidopsis thaliana and an in vivo protein-protein interaction
analysis for the tRNA splicing endonuclease complex from
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Indole-3-acetic acid leads to suppression of the expression
levels of TNFa by AhR-independent mechanism in Caco-2
cells. Chowdhury MMI, Kurata K, Yuasa K, Koto Y, Nishi-
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Truncation of the CaMBD in the C terminal region of Os-
GADA4 resulted in higher GABA production in rice. Akter N,
Akama K, % 62 [A] H AR/ ERl i (/4
T4 ) 2021 43 H
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2021 43 H
Biochemical characterization of Arabidopsis ABC trans-
porter that can bind to hemin. Zijing L, Shimizu T, Nishi-
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Dependence of pollination and fertilization in rice (Oryza sa-
tiva L.) on floret height within the canopy. Matsui, T., Koba-
yasi, K., Yoshimoto, M., Hasegawa, T. and Tian, X.

Field Crops Res. 249: 107741, doi:
10.1016/j.fcr.2020.107741. (2020 Apr).

Mitigating the anti-nutritional effect of polyphenols on in
vitro digestibility and fermentation characteristics of browse
species in north western Ethiopia. Mekuriaw, S., Tsunekawa,

A., Ichinohe, T., Tegegne, F., Haregeweyn, N., Kobayashi,

N., Tassew, A., Mekuriaw, Y., Walie, M., Tsubo, M. and
Okuro, T. Tropical Animal Health and Production 52: 1287-
1298. (2020 May)

B OiE )Y~ A E  (Ipomoea batatas Lam.)
DYE7R O ONTHEAADSEN RIET B, BT 7
R, PIMRIEAT. ARSI 2RE 71:302-309. (2020
#5H)

Effect of feeding improved grass hays and Eragrostis tef
straw silage on milk yield, nitrogen utilization, and methane
emission of lactating Fogera dairy cows in Ethiopia. Meku-

riaw, S., Tsunekawa, A., Ichinohe, T., Tegegne, F., Haregew-

eyn, N., Kobayashi, N., Tassew, A., Mekuriaw, Y., Walie, M.,

Tsubo, M., Okuro, T., Meshesha, D. T., Meseret, M., Sam, L.

and Fievez, V. Animals 10: 1021, doi: 10.3390/ani10061021

(2020 Jun)

Substitution of leguminous forage for oat hay improves ni-

trogen utilization efficiency of crossbred Simmental

calves. Du, W., Hou, F,, Tsunekawa, A.., Kobayashi, N., Peng,

F. and Ichinohe, T. Journal of Animal Physiology and Ani-

mal Nutrition 104: 998-1009. (2020 Jul)

The increase in the arsenic concentration in brown rice due
to high temperature during the ripening period and its reduc-
tion by silicate material treatment. Dhar, P., Kobayashi, K.,
Uiie, K., Adachi, F., Kasuga, J., Akahane, 1., Arao, T.

and Matsumoto, S. Agriculture 10: 289, doi: 10.3390/agri-
culture10070289. (2020 Jul).

Effects of oat hay and leguminous forage mixture feeding on

38

10.

11.

12.

13.

enteric methane emission, energy utilization, and feed con-
version efficiency in male crossbred Simmental beef cattle.
Du, W. Hou, F. Tsunekawa, A. Kobayashi, N. Peng, F. and
Ichinohe, T. Animal Science Journal 91: e13472, doi:

10.1111/asj.13472. (2020 Sep)

Effects of feeding level of alfalfa hay on nitrogen utilization
for 1-kg daily gain of crossbred Simmental male
calves. Kobayashi, N., Hou, F, Tsunekawa, A., Chen, X.,

Yan, T. and Ichinohe, T. Grassland Science, 66: 271-276.

(2020 Oct)
Effects of the biofertilizer OYK (Bacillus sp.) inoculation on
endophytic microbial community in sweet potato.

Salehin, A., Hafiz, M.H.R., Hayashi, S., Adachi, F. and Itoh,

K. Horticulturae 6: 81, doi: 10.3390/horticulturac6040081.
(2020 Nov)

AN T - — 7 SRRSO A SE DRREREIZ AR T
BT DX —(RAEROTHE. F1f, — 5 8% AR
AT 57: 10-16. (2020 4711 H)

Latitudinal characteristic nodule composition of soybean -
nodulating bradyrhizobia: Temperature-dependent prolifera-
tion in soil or infection? Hafiz, M.H.R., Salehin, A., Adachi,
E, Omichi, M., Saeki, Y., Yamamoto, A., Hayashi, S. and
Itoh, K. Horticulturae 7: 22, doi: 10.3390/horticul-
turae7020022. (2021 Jan)

Effect of high temperature during the ripening period on the
arsenic accumulation in rice grain grown on uncontaminated
soil with relatively low level of arsenic. Dhar, P., Kobayasi,
K., Uiiie, K., Adachi, F., Kasuga, J., Akahane, 1., Arao, T.
and Matsumoto, S. J. Jpn. Soc. Agri. Tech. Manage. 27: 133-
145. (2021 Feb)

BERREED 7 A XDAEF I I OEGS A AR O
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1[EE - feit]

1. Autotoxicity in strawberry under recycled hydroponics and
its mitigation methods. Asaduzzaman M, Asao T*. The Hor-
ticulture Journal 89:124-137, doi:10.2503/hortj. UTD-R009.
(2020 Apr)

2. Production of low-potassium content melon through hydro-
ponic nutrient management using petlite substrate. Soilless
cultivation through an intensive crop production scheme.
Management strategies, challenges and future directions. (N.
Tzortzakis, et al., ed.) Asaduzzaman M, Talukdar M R,
Tanaka H, Ueno M, Kawaguchi M, Yano S, Ban T, Asao T*.
Frontiers in plant science, pp.57-74, doi: 10.3389/978-2-
88963-742-3. (2020 May)

PR DIAREZ UL DEF Y =Y, Mk

fipE, AEMG, PAO, EARK MG

WrE T FAIFEEE, ISBN:978-4-9908297-3-5 (2021 £F:2

98]
anp

—

his

26 X
1.  Alleviation of allelochemical stress-induced growth

inhibition and oxidative damage in lettuce under closed

42

hydroponics through electro-degradation. Md. Raihan Ta-
lukder M R, Asaduzzaman M, Ueno M, Tanaka H, Asao
T*. Horticultural Science, 47:53-68 (2020 Apr)

Analyses of pigment compositions and anthocyanin
biosynthesis gene expression in Hirado azalea cultivars.

Meanchaipiboon S, Kobayashi N, Nakatsuka A. The

Horticulture Journal, 89:284-291 (2020 Apr)

Y AT % RAPD ~— 1 —% VW= ERR 72 5
TERRBHEDMENL, FFHBRE, it ZITE,
TEs W, AVARE RS 19 0121129 (2020
F4H)

Growth response of hydroponic leaf lettuce and komatsuna

to ozone microbubble treatment. Tamaki M, Ikeura H, En-
mei N. Journal of Plant Nutrition, 43: 1369-1377 (2020
May)

Characterization of FLOWERING LOCUS C Homologs
in Apple as a Model for Fruit Trees. Kagaya H, Ito N,
Shibuya T, Komori S, Kato K, Kanayama Y. Intemnational
Journal of Molecular Sciences, 21 (2020 Jun)

== %EE LIERFRIEWO V cryo-plate V51T
KRB0 TA AN X T ~OmH. AR, A
IFeft, IUA—, B, A W=
W52 19: 189-195 (2020 46 H)

Propagation of Polygonatum macranthum (Maxim.) Koidz.
from immature seeds using a new sterilization procedure.
Lekamge D, Yamamoto S, Morohashi S, Matsumoto T,
Hatamoto M, Yamaguchi T, Maki S. Plant Biotechnology
37:353-357 (2020 Aug)

Application of cryobanking for Platycodon grandiflorum in
vitro axillary buds using cryo-plate methods. Matsumoto T*,
Tanaka D, Yoshimatsu K, Kawano N, Kawahara N, Maki
S, Yamamoto S, Niino T, In vitro cellular & developmental
biology — Plant 57: 15-20 (2020 Sep)

= b~ MTBT 2 BE ORI BB L Ot
IR T R E9 528, REEE*, 4 8, EaRiEas.
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FARRAD AR e, 250 9-13 (2020
9 A)

Characterization of PcCLEA14, a group 5 late embryogene-
sis abundant protein gene from pear (Pyrus communis).
Shibuya T, Itai R, Maeda M, Kitashiba H, Isuzugawa K,
Kato K, Kanayama Y, Plants 9 (2020 Sep)

Japanese azalea germplasm; the living horticulture proper-
ties. Kobayashi, N. Acta Horticulturae, 1291:163-168
(2020 Oct)

PR FESICH AT D N T A Z 2 (Veronica ornata
Monjuschko) DRIZ={bA HAYE L7 SFEEE OFHh.
hitr e, FREERE, E B, bRPRE RS
8, 19 : 339347 (20204:10H)

HARNL TS LIaVR, R LU=
PUMRIZBIT D FLR D I L & T D EB K
OVEROHR. BEER, AT, fifidss, am
{#, Wambraw Daniel Zadrak, /NLPNEHY, ARZF0%.
BRI, 19: 391-398 (20204£107)

Combined signal sequence trap and macroarray analysis
identifies genes associated with differential fiuit softening
characteristics during ripening in European and Chinese
pears. Mwaniki M W, Mitalo O W, Mworia E G, Owino W
O, Hiwasa-Tanase K, Rose ] K C, Aoki K, Esumi T, Kawai
T, Nakano R, Ushijima K, Kubo Y. Postharvest Biology and
Technology, 174: 111436, doi.org/10.1016/j.post-
harvbio.2020.111436. (2020 Dec)

AHNZIT 2 23—k — /7 FOFF UANEGRIEORF.
I, BEAE L, AVAKE. R AEE s
55 : 5562 (20204F121)

Physiological roles of tryptophan decarboxylase revealed
by overexpression of SITDC in tomato. Tsunoda Y, Hano
S, Imoto N, Shibuya T, Ikeda H, Amagaya K, Kato K,
Shirakawa H, Aso H, Kanayama Y, Sci. hortic., 275 (2021

Jan)

43

17.

18.

19.

Genetic relationships among Hirado azalea cultivars and
their putative parents inferred from flavonoid 3', 5 hydrox-
ylase gene sequences. Meanchaipiboon S, Kobayashi N,
Nakatsuka A*. The Horticulture Journal, 90:114-121 (2021
Jan)

Characterization of the flavin-binding, kelch repeat, f-box
1 homolog slfkf1 in tomato as a model for plants with
fleshy fruit. Shibuya T, Nishiyama M, Kato K, Kanayama
Y. International Journal of Molecular Sciences, 22 (2021
Feb)

Development of — 80 °C storage for Allium shoot tips us-
ing D cryo-plate method. Tanaka D, Sakuma Y, Yama-
moto S, Arizaga M V, Niino T, Matsumoto T*. Plant Cell,
Tissue and Organ Culture 144:115-122 (2021 Feb)

3[R
Japanese azalea germplasm; the living horticulture proper-
ties. III International Symposium on Germplasm of Orma-
mentals, Kobayashi N, III Intemational Symposium on
Germplasm of Omamentals, Korea (Online Hybrid) (2020
Oct)
A & M RS U TAT O LY = iEE) O RHENE
~ AR HETRERTOFR~. mARRE, (LA
i, 5 7 EsEETE hE UESGR S (v
T4 ) 2020412 A
The possession of cpDNA of Rhododendron ripense
Makino in evergreen azalea cultivars, Kobayashi N, Na-
katsuka A, Kurashige Y, Scariot V, Caser M, Demasi S,
De Riek J, De Keyser E, Van Huylenbroeck J. IV Interna-
tional Symposium on Woody Omamentals of the Temper-
ate Zone, Italy (Online) (2021 Mar)
FEFREIR BTG T — & N — A DPLF .
- P - S b B - RPNSCZ » LR (Ll
HE - AR - 5K i - ZREe - bR
LSRR AR 5T - e 5 - AR - PR -
EAREE - JIRYER, AASEERE 141 42 (AR)
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RZ DRI BT D FERHEREH] DNA ~
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SOELH R PRSI VEIL S IR B L
Hll, PR B 2FEERFRE (G TA2)
2021453 A
MEEAINEH b~ ORI KOV KIET
A EAMBERR - & 5B BN A BRI
B - KHBEE, FE=Patin 3 FERFRS (B
WRATA2) 20213 A

H13% PASR 2T B S-adenosylhomocysteine hydrolace
(SAHH)Ef5 1 & Rk & OBHRIZ DN T, AR
N W B B - AR, a3
FEERERE BIERA T4 ) 20214 3 H
Y RRE OTEASEIROTE BT 200198 (5 48
W) RYEEAT DR Y OB B RCRR DO
S R Y = I Y - N [ R A LS
JIBRE, REEEAATN 3 AR RS (A
»I7A) 202143 A

VY YRR O SEIROTE RN BT 0198 (G 49
) SSR ~— U —FTIZ L D pERIRI L by
> VRSO BAER. KEG - ZHBEA T ]
RV SZ)IRE - OB B - /bR, =ty
M3 FERFRE KA T4 ) 202143 H

4% H]

BN 2 FEREEPREMESW Y =%
FL LIERFRBIEMD V cryoplate 12 K57 T A4 A4
NF T ~OwM, BTRIT, A, (LAH
—, FEES, A+ 02143 )

5 [ DO

BRI CRIBRSE ORI T V) Y1 7 )L, IR,

30:57-59, 7 V—rT 7 ) m—, AARTZEHRR, 2020
4 A

6 [ LRI 2 EEBAS D F5hH]
NU ) KFL D O FEERE & BRI AR
(ZBIT D HEETE, B Y R, VAE
~YLF—[ELL ILVO WA B R BT &
OT P LT ORI B 2 LR, ~LX—
[ENZ ILVO AFFERT, /I

7 [BRFAEOZ T AU
SRR FodE A B IR HE L3 E (N 7'F
Tva), 14, ERER
FARK P EPG IR . GRIED, 140, /IR
SBORFES AR (1), 14,
T 9
FARKE HARBH AT HE LRRRE (v 797
Ta), 14, AR

8 (BRI IeE F OBR I

AN 2 FEEIRAIRRET R LHEEER TR ToReD
BILD NABRUC NI Tz K O | (1R3% -
TR

BN 2 AR L ERETE A ER T Y =T A
3 RN EPORITEISR S (13K R 2H)
AR 2~GFN 5 AR AT V0 T OINIRKERE
OFRIF L OBEEARIC L 2 BIEEEEORMNT) (R
* : HhFH)

Rk 30~ 2 4EEE JUBRIIE (O MsHiEZEY
O D DOARD SIS 2 B R —E & IR &
SHFRCA R SR DR | (1R </ INBRIAEE, 4548 : s 1)

9 [RR - 7 AR - EOBFIERE & DRI RZ ]

ILFEWHTE KA U 0 2 A v SO B3 78]
R EAb777 FU— (R R
LEFZE ThE T3 2 2o B Bk &L



10.

11

12.

13.

14.

15.

AR EEIRR A B g (B2 44 H~Tf 343 H)

O DEATAALIRA AT S AT DNORFSE

[EINCAFFEBRTEIE N TR e B b (R - &

Rt

EFFE TATOE T TOU Y B AR D058

BAVEEES) (B (R : iR

SREFSE THEEAE s & LT B/ ATiE =L —F|

TS DOZSEIITEEE « BV OHNS - ISR

HEE) I RS AR —, 40 KREBE)

SRLHIIE 1Y D ORMSENRAT] AR R

ik 2— (& aAdE—)

WEITE (74 A v 7 ~~ Mo EdseetEin L

RAnBHTE I K OBREEEER AN B D 0198) ()

SO (G - ARkl —, 78 KEBE, i

%)

SREDIE 17X VBB HRIEDOREm AL AT Ko D

REWEIRITTRE BR) =HMpET 7 m B

(R« FAAf—)

ERIE [EEEsR T < BRHENI 1 2 mi s

IEDOMENL L HEREMEA B | X T RihBAFE ) (BR) Al

JE (IR« IaARm—)

HEWFZE [ Pa5 OBREMER Y mE A Iic R

TOWE) EARFERER T 2 — (1RF Ak

—)

[EIE [AREARIONEY I K D22 e e I8
(BR) PEimIpss (R faAE—)

RIS T EICE S A O M BT

OB REURA B (1R - KEBFE)

W4 TRIEMOBERICET 200198 AARY

L (R CIMBEE, FEs B, T )

WIgEE e RV OB AT ZBE T 2015E) /3

— UG (T )

EERIE TG MEOE EEY) - BfhiZBiT 5

BEREME T, k3 L OMWEIRFED 3T dot

science A (UHIEEE)

SLFINIZE [/NH T S AT NS A PERD)
(FFRFER648937375) DRI HS S ORERENERSY

A

45

O] AR —4 (RiESe)

ZREIZE (R DREHRC L 5 —T DEFR
FOEKHGRE) 22 e v=7 1 I
=tk (HESe)

10 [FF 7F 5]

HRE 2021-033216 [~ A EOEIRRIE T, F
Wi - et - BB %, HIREE - BRI (021
3 H)

RHRE 2021-033217 [~ A £ ORI E, FE
Wi - et - BB B, HIREE - AR (021
3 H)

A 2020-089476 [FESUMIRASTE e UM% IV VZ
R T35, F0 RO - L3P 3 - I TaEs
B, HFEE : BARKT: (2020 425 H)

1 1 [ZABRGHEE]

1 2 [HEFREAEECREA~OH ]

PR UERG S, SR - kR, R
INTA~— MEEHEERGIR R S - BB, RREH,
FATTHT (2020 4= 6 H~2020 4F-6 A, 42 [A])
T2 TR 2 - I, AR, HhHE
BRI (2020 44 A~2021 423 )
AT AL & oGl g, R mr, A
T, IEE s B, HOEEDE (2020 44 A~
2021 43 A)
AT ESAR L ORGSR, M, Bhs
3, WSS (2020 4F 4 H~2021 423 H)
KHESEHAL L ORGEEESE, RS, P85 ¥

(2020 4= 8 H~2021 43 A)
LERRZREA Y T, IRV L Aay, H
FHEE, TS, Y0 T OFERIE), ERER,
HHFHEE (202045 11 H)
Lk L7ey=2 b MLH) TLEREAr s
DAFE LRI L, VA8 (2020 44 A ~2021 43 H)



0.

10

11.

12.
13.

14.
15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

AR EEIRR A B g (B2 44 H~Tf 343 H)

I T4 o I RSB 5 B5 T E (0

LSy R L 2 ORI AR, ik

MR I —, Bt Q021451 /)
FRIH A Eab e 1256 - 281338t LE
DI LD v A v~ A H o b ORERE FFEHIC
DOUNVT, IAARE— (2020 4F 10 H)

R RO ks, ARE—, KEBE, Ml

3 (2020 424 A~20214F3 H)

HUEY 7V 7y 7, RAE— (2020 411 A)

T R ARIMSHAR R I AT I =T
7, KeAE— (2020 427 )

ROPFIRFFRIFRZS, IAAE—, KOFIK (202045 A)

() ainREE A, AR —, MRS (2020 4F
10, 12 H)

FARIBIATI S, o, IaAm—, TLATH
JEEAERAE IS, FRRE, R
JREEEPERANE PR, EERE, IR, /M
i
{eiREz=es, BISR, /Mg
A AR E BRI B, /M (2020
4 A~2021 43 H)
fERRTT OO UIRGER R EBRZER, /MM
(2018 F:2 H~2021 423 H)
TENCONEIE IR AT U7 i fiE il & s b
fELikDEE Rk TERIEMOFIER L S LHEH
&GN, /IBRIBRE, BRENAEIE (2020 459 H)
(DL =Y HEGHE S G, /IPEE,
A1) N BRSTREB PERERAT R (2020 510 H)
HEBALRIR, 7=~ AT A=~ 1)
DFREG W K - FE DA DRI BT 2 15
k- FE, A7 LE - i, IVRE (2020 4
4 H~2021 43 H)

(DL =YV OFARIRIOEHEICET %
TEEHRAL FRE, 457 L b st /IvbR{iE (2020
4 H~2021 43 H)

BRI LIRS Ze o 7 — B EWEE, HE B

46

(2020 4 4 H~2021 4£3 H)
27. The Horticulture Journal #fEZRE, LA

28. 55 7 [MEESA X R Y T AFITEREES fRE - A
HHEMEE, [TAEN

29. VRS 2 A HUm B R0, AR,
FAR RN R R

30. LERARFAEA L TA L, RGN & D50

SEAENEROMFFEBIOREIT ) [Zdn T s | ! S
R EORTRMEC BT 2858 [ERROEA % B
1A X i LS e LS D HURIRE S DR
) va— bV BT—Ta s, LA, AR
A, EARREE (2020 411 A)

1 3[T @ fth]



AR EEIRR A B g (B2 44 H~Tf 343 H)

REREFI—R
Agricultural Economics Course

Bz g HEZE (Yasuhiro ITO)

THR B ARD FRAZESFIT & BURKPEERENTFED 2
DD A TS, FaEOWIFET —~ 13, Ok
AARDKERIASAFTE, @BIRASTE ([l H R ER]
KEESE, TRATIHTSTER] EERS), QK== 27
L7y Mg, Ths.

#d% HLE #E— (Norikazu INOUE)

PSR BT 2 HUTE IR ORI A & LS BE 9 2 A9
ERUT TS, TR, LRk AR St & L
T, IR AR S D M E R RO S A LD
K, 508 Al & U ARpES L B O R
B3 AHFFTIZELD A TS,

Mgz R il (Katsuhiro AKAZAWA)

N%x OGO &7 /UUICBET 2585 T T
7o, BRI, IEEITEV B T U A T2 DR D
BAF &L D~ —rT 1 v TRBORNL DR %37
Wb, EBIT, B N A OB OMEE R VAT I
ELTEZ, BT ULTA7200 iikaaBzE L a5,

HBZ & £ (Yoshiko MORI)

IR RIT D a2 I 0 & R E RO LA
LoD, HZET —% L EREFA 28 U, FREIS e
(21T % R B OB TE & C i E Ml D etk
VAT LDOERELFIER - EMHRVFERESHTIC LV F L,
P LWVERISHE S AT LOHEUIET 2098417 > T
[AYSR

HeHdZ ok JEF] (Nobuyoshi YASUNAGA)

H LR A T2kt b L, M o Ml o %
JBOTZ D DEFRITOUNT, R O S 7OF
2 T IEEIIIZE A T > TV, BIFE TS, Hil
BPEMOIEEEH =— A7 7 v RMUBIT B RE,
HUSAFPES OHUEAT S TORE], 2 2 =7 ¢ - EVXRXA
DRI, EEEERICIS T AR LR, Ik ik
< D OHFTOERSMERSINER S L, Fiiz /et
DY & EEBREPEE ORI E T AR E Y AT
W5,

47

B i Bt (Yukiko NAKAMA)

HRf% A ARDEEEEOR, & \AERUE LI
BIFFEEAT-> QD ZHE CENRE OIS, Thic
XI5 BIBRORIG, BRI HEEOFRBIZONT
HRERG S L O O FVER A RSB EE L TE T
BRI, ARTOARIGUESKFE L O B & LT
MBI O F A w5 & U Fi - FZRICHRD A TV
2.

1 [ - e

1. Agriculture Based on the Recirculation of Local Resources:
Focusing on Community-Based Farming Organizations. In-
oue N. New Frontiers in Regional Science: Asian Perspec-
tives, 44 : 73-91. ISBN: 978-981-15-73514 (Sep. 2020)

2. Diversification Choices for Community-Based Farming
Corporations: Focusing on Farm Resources. Inoue N. New
Frontiers in Regional Science: Asian Perspectives, 44: 93-
105. ISBN: 978-981-15-73514 (Sep. 2020)

3. Agriculture Based on Regional Self-Sufficiency in Moun-
tain Villages. Inoue N. New Frontiers in Regional Science:
Asian Perspectives, 44: 107-123. ISBN: 978-981-15-7351-4

(Sep. 2020)

4.  Historical and Geographical Viewpoints for the Analysis of Rural
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4 Sep.2020).

5. Characteristics of Collective Conservation of Farmlands with
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Ecological Engineering
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Tsugiyuki MASUNAGA  Keiko YAMAGUCHI
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Kuniaki SATO Tomoyuki KUWABARA
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i — B AR RE A OIS D —. LS, B
ME,  52:25-29 (2020 4F11 A)
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1. Exploring the variability of soil properties as influenced by
land use and management practices: A case study in the
Upper Blue Nile basin, Ethiopia. Ebabu K, Tsunekawa A,
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Haregeweyn N, Adgo E, Meshesha DT, Aklog D,
Masunaga T, Tsubo M, Sultan D, Fenta AA, Yibeltal M.
Soil and Tillage Research, 200: 104614 (2020 Jun)

Effect of Soil Microbiome from Church Forest in the
Northwest Ethiopian Highlands on the Growth of Olea
europaeaand Albizia gummifera Seedlings under Glass-
Abebe G., Tsunekawa A.2020,
Haregeweyn N., Taniguchi T., Wondie M., Adgo E.,

house Conditions.

Masunaga T., Tsubo M., Ebabu K., Mamedov A., Mesh-
esha D.T. Sustainability, 12(12): 2020-6 (2020 June)

Effect of activated carbon on greenhouse gas emissions,
seed yield, soil chemical properties and isoflavone content
of soybean genotypes with varying nodulation capacities
under sandy soil conditions. Basalirwa D., Sudo S., Wacal
C., Namirembe C., Sasagawa D., Yamamoto S., Masuna-
ga T., Nishihara E. Rhizosphere, 14:2020-6 (2020 June)
Biomechanical Properties and Agro-Morphological Traits
for Improved Lodging Resistance in Ethiopian Teff
(Eragrostis tef (Zucc.) Trottor) Accessions. Bayable M.,
Tsunekawa A., Haregeweyn N., Ishii T., Alemayehu G.,
Tsubo M., Adgo E., Tassew A., Tsuji W., Asaregew F.,
Masunaga T. Agronomy, 10(7): 1012 (2020 Jul)

Socio economical evaluation of Uncaria gambir cultiva-
tion systems in West Sumatra, Indonesia. Malik D., Aflizar,
Afner ON.G, Fukuda A., Masunaga T.* Tropics, 29(3):
77-87 (2020 Dec)

A diverse range of physicochemically-distinct biochars
made from a combination of different feedstock tissues
and pyrolysis temperatures from a biodiesel plant Jatropha
curcas: A comparative study. Konaka T., Tadano S.,
Takahashi T., Suharsono S., Mazereku C., Tsujimoto H,
Masunaga T., Yamamoto S., Akashi K. Industrial Crops &
Products, 159: 113060 (2021 Jan)

Yield Potential and Variability of Teff (Eragrostis tef
(Zucc.)Trotter) Germplasms under Intensive and Conven-
tional Management Conditions. Bayable M., Tsunekawa
A., Haregeweyn N., Alemayehu G., Tsuji W., Tsubo M.,
Adgo E., Tassew A., Ishii T., Asaregew F., Masunaga T.
Agronomy, 11:220 (2021 Jan)

Tillage and sowing options for enhancing productivity and
profitability of teff in a sub-tropical highland environment.
Mihretie F.A., Tsunekawa A., Haregeweyn N., Adgoe E.,
Tsubo M., MasunagaT., Mesheshae D.T., TsujigW.,
Ebabu K., Tassew A. Field Crop Research, 263: 108050
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10.

11.

(2021 Mar)

Effect of subsurface water level on gully headcut retreat in
tropical highlands of Ethiopia. Yibeltal M., Tsunekawa T.,
Haregeweyn N., Adgo E., Meshesha D.T., Masunaga T.,
Tsubo M., Billi P., Ebabu K., Berihun M.L. Earth Surface
Processes and Landforms, 2021: 1-14 (2021 Mar)

BB NFEZ DT ARSI T 5 A4 =
J VIERRE O L AR . mESE, AHEE,
LK, AHEE, Laguna (FUKIBAFSE) 27:21-31 (2020
F12 1) Eweh)

Spatial, temporal and vertical variation of distribution and
major habitats in Asian mussel (Arcuatula senhousia) in a
brackish river along Sea of Japan. Hosozawa, T., Kunii, H.,
Nakamura, M., Ojima T., Sugiyama Y., Yamaguchi, K.
Plankton and Benthos Research, 15(2):121-131 (2020
May)
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1 ZNOT L LB 2015 4055 2020 EORFFERKE:
&V - (English title: Ayu and River Environment in Hii
River, Japan -Research results from 2015 to 2020-), 87pp.
EARRFBRECATPR FFE=E. ISBN: 9784600004255
2020 £F5 H 24 H K.
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wilit] FF0 i, E A0S F 2020 4F5 A
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1.  Agricultural sustainability estimation of the European
photovoltaic greenhouses. Cossu M, Yano A, Solinas S,
Deligios PA, Tiloca MT, Cossu A, Ledda L, Eur. J. Agron.,

118 : 126074 (2020 Aug)

2. Feasibility study of a blind-type photovoltaic roof-shade
system designed for simultaneous production of crops and
electricity in a greenhouse. Li Z, Yano A, Yoshioka H, Appl.
Energy, 279 : 115853

3. Cost-efficient monitoring of continuous - time stochastic

processes based on discrete observations. Yoshioka H et al,
Applied Stochastic Models in Business and Industry, 37,
113-138. (2021 Jan)

4. Regime-switching constrained viscosity solutions approach
for controlling dam-reservoir systems. Yoshioka H and
Yoshioka Y, Computers & Mathematics with Applications,
80, 2057-2072. (2020 Nov)

5. Two-species competing population dynamics with the pop-
ulation dependent environmental capacities under random
disturbance. Yoshioka H, Theory in Biosciences, 139,
279-297. (2020 Sep)

6. Biological population management based on a Hamilton—
Jacobi-Bellman equation with boundary blow up. Yoshioka
H et al,, International Journal of Control, in press. (2020
Jun)

7. On a non-standard two-species stochastic competing sys-
tem and a related degenerate parabolic equation. Yoshioka
H, ANZIAM Journal, 61, C1-C14. (2020 Jun)

8. A hybrid stochastic river environmental restoration model-

ing with discrete and costly observations. Yoshioka H et al.,
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Optimal Control Applications and Methods, 41, 1964-1994.
(2020 Nov)

Mathematical modeling and computation of a dam-—
reservoir system balancing environmental management and
hydropower generation. Yoshioka H, Energy Reports, 6,
51-54. (2020 Dec)

Stochastic control of single-species population dynamics
model subject to jump ambiguity. Yoshioka H and Tsuji-
mura M, Journal of Biological Dynamics, 14, 696-729.
(2020 Aug)
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PR E A R U7 iE= A AT A
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& A7 4) 20204E9 H
BMEFHRET M K DB BRI E S AT L3k
B HSP A OfET. 2518, 2020 ARE H A BRER
THEA L TA RS IRE (B F4 ) 2020
12 A
Mathematical

modeling and computation of a
dam-reservoir system balancing environmental manage-
ment and hydropower generation. Yoshioka H., 2020 7th
International Conference on Power and Energy Systems
Engineering (CPESE 2020), Online. September 26-29,
2020.

Analytical approach for sustainable multi-objective man-
agement of sediment-algae dynamics. Yoshioka H. and
Hashimoto S., The 4th International Conference on Sus-
tainable Development of Water And Environment, Online.

March 13, 2021.
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W% M EA (Masa-aki YOSHIDA)
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B /1N BRC (Hiroki ONO)
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1. Kuroshio fractions in the southwestern sea of Japan; implica-
tions from radium isotopes. Mutsuo Inoue, Yuhei Shirotani,
Toshiki Morokado, Shotaro Hanaki, Masashi Ito, Hiroaki
Kameyama, Hisaki Kofuji, Akira Okino, Takafumi Shikata,
Masa-aki Yoshida, Seiya Nagao. Continental Shelf Re-
search 214 104328 - 104328

2. Genomic and Transcriptomic Analyses of Bioluminescence
Genes in the Enope Squid Watasenia scintillans. Masa-aki
Yoshida, Junichi Imoto, Yuri Kawai, Satomi Funahashi,
Ryuhei Minei, Yuki Akizuki, Atsushi Ogura, Kazuhiko
Nakabayashi, Kei Yura, Kazuho lkeo. Marine Biotechnol-
ogy 22(6), 760-771

3. Rare polyandry and common monogamy in the firefly squid,
Watasenia scintillans. Noriyosi Sato, Sei-Ichiro Tsuda, Md.
Nur E. Alam, Tomohiro Sasanami, Yoko Iwata, Satoshi
Kusama, Osamu Inamura, Masa-aki Yoshida, Noritaka Hi-
rohashi. Scientific Reports 10(1)

4. Hydrophilic Shell Matrix Proteins of Nautilus pompilius and
The Identification of a Core Set of Conchiferan Domains.
Davin H. E. Setiamarga*, Kazuki Hirota, Masa-aki Yoshida,
Yusuke Takeda, Keiji Kito, Keisuke Shimizu, Yukinobu Is-
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owa, Kazuho Ikeo, Takenori Sasaki, Kazuyoshi Endo. bio-
Rxiv 202011 H 16 H

. MOLECULAR IDENTIFICATION OF A CARBONIC

ANHYDRASE- PRODUCING BACTERIUM ISO-
LATED FROM A NATTO IN INDONESIA TO BE USED
IN BIOCONCRETE DEVELOPMENT. Tomone Ikai,
Masahide Uomi, Diana Waturangi, Hiroshi Yonemitsu,
Masa-aki Yoshida, Januarti J. Ekaputri, Davin H. E. Se-
tiamarga*. 6th Int. Conf. on Structure, Engineering & Envi-
ronment 346 - 352

. Evidence of sperm removal behaviour in an externally ferti-

lizing species and compensatory behaviour for the risk of self-
sperm removal. Takeshi Takegaki, Ayako Nakanishi,
Y osuke Kanatani, Shoma Kawase, Masa-aki Yoshida, Nori-
yosi Sato. Proceedings of the Royal Society of London B:
Biological Sciences 287

. Direct RNA sequencing approach to compare non-model mi-
tochondrial transcriptomes: An application to a cephalopod
host and its mesozoan parasite. Hiroki Ono, Masa-aki Yo-
shida. Methods 176 55-61
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¥HTHd%  JEUSE/A (Yoshihisa OZOE)
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1. Potential of competitive antagonists of insect ionotropic y-ami-
nobutyric acid receptors as insecticides. Liu G, Wu 'Y, Gao Y,
Ju X, Ozoe Y, J. Agric. Food Chem., 68:4760-4768 (2020
April)

2. Further characterization of distinct high-affinity binding sites
for dinotefuran in the abdominal nerve cord of the American
cockroach Periplaneta americana (Blattodea). Nomura K,
Kawase A, Ozoe Y, Banba S. Pestic. Biochem. Physiol.,
165:104554 (2020 May)

3. A point mutation in the B-adrenergic-like octopamine receptor:
possible association with amitraz resistance. Takata M, Misato
S, Ozoe F, Ozoe Y. Pest Manag, Sci., 76:3720-3728 (2020
Nov)

4. Competitive antagonism of housefly y-aminobutyric acid re-
ceptors by iminopyridazine butanoic acids. Rahman MM,
Ozoe F, Ozoe Y, Bangladesh J. Sci. Ind. Res., 56:9-16 (2021

March).
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HrEHE

ARl
Bh# X—# 5,35 ¢ ~~> A (Hemanth NOOTHALA-
PATI)

1[5 - i)

1. Biological and Medical Applications of Multivariate Curve
Resolution Assisted Raman Spectroscopy. Noothalapati H,
Iwasaki K, Yamamoto T. Analytical Sciences, 33: 15-22,
DOI: 10.2116/analsci.33.15(2017 45 1 H)

2. HAIZEBTBEMHSEFOMHEE (The Development of
Medical Spectroscopy in Japan) . [LAGEZ, ~~< A
X—=ZTNT 4, ERFER L—F—BI%E (The Re-
view of Laser Engineering), 13 & AW A= #ikT~%
JCEHIIENT ) it 47:80-84 (2019 4E2 )

3. Recent advances in Raman spectroscopy of proteins for dis-
ease diagnosis. Iwasaki K, Noothalapati H, Yamamoto T.
In: Vibrational Spectroscopy in Protein Research: From Pu-
rified Proteins to Aggregates and Assemblies, Ozaki Y, Ba-
ranska M, Wood B, Lednev I (Eds.) Elsevier Academic Press,
pp. 435-459, ISBN: 978-0-12-818610-7 (2020 Jan)

2w

1. Leucine Pools in Escherichia coli Biofilm Discovered by
Raman Imaging. Noothalapati H, Nomura N, Shigeto S, J.
Raman Spectros., 42: 1913-1915 (2011 Apr)

2. Stable-Isotope Labeled Raman Imaging Reveals Dynamic
Proteome Localization to Lipid Droplets in Single Fission
Yeast Cells. Noothalapati H, Shigeto S, Chem. Biol., 19:
1373-1380 (2012 Nov)

3. Exploring metabolic pathways and isotope fractionation in
vivo by mixed stable isotope-labeled Raman microspec-
troscopy. Noothalapati H, Shigeto S, Anal. Chem., 86:
7828-7834 (2014 Jun)

4. Importance of weak interactions and conformational equi-

78

10.

librium in N-butyl-N-methylpiperidinium bis(trifluoro-
methanesulfonyl) imide room temperature ionic liquids.
Shukla M, Noothalapati H, Shigeto S, Saha, S, Vibrat.
Spectroscop., 75: 107-117 (2014 Oct)

Significance of weak interactions in imidazoilum picrate
ionic liquids: Spectroscopic and theoretical studies for mo-
lecular level understanding. Panja SK, Dwivedi N,
Noothalapati H, Shigeto S, Sikder AK, Saha A, Sunkari S
S, Saha S, Phys. Chem. Chem. Phys. 17: 18167-18177
(2015 Jun)

Towards the development of non-bioptic diagnostic tech-
nique for eosinophilic esophagitis using Raman Spectros-
copy. Noothalapati H, Uemura S, Ohshima N, Kinoshita Y,
Ando M, Hamaguchi H, Yamamoto T, Vibrat. Spec-
troscop., 85: 7-10 (2016 Mar)

Label-free Chemical Imaging of Fungal Spore Walls by
Raman Microscopy and Multivariate Curve Resolution
Analysis. Noothalapati H, Sasaki T, Kaino T, Kawamukai
M, Ando M, Hamaguchi H, Yamamoto T, Sci. Rep., 6:
27789 (2016 Jun)

Imaging phospholipid conformational disorder and pack-
ing in giant multilamellar liposome by confocal Raman
microspectroscopy. Noothalapati H, Iwasaki K, Yoshimoto
C, Yoshikiyo K, Nishikawa T, Ando M, Hamaguchi H,
Yamamoto T, Spectrochim. Acta A Mol. Biomol. Spec-
trosc., 187: 186-190 (2017 Jul)

Evidence of C--F-P and aromatic --F-P weak interactions
in imidazolium ionic liquids and its consequences. Panja
SK, Srivatsava N, Srivatsava J, Prasad NE, Noothalapati
H, Shigeto S, Saha S, Spectrochim. Acta A Mol. Biomol.
Spectrosc., 194: 117-125 (2017 Dec)

Studying anti-oxidative properties of inclusion complexes
of a-lipoic acid with y-cyclodextrin in single living fission
yeast by confocal Raman microspectroscopy. Noothalapati
H, Ikarashi R, Iwasaki K, Nishida T, Kaino T, Yoshikiyo
K, Terao K, Nakata D, Ikuta N, Ando M, Hamaguchi H,



11.

12.

13.
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Kawamukai M, Yamamoto T, Spectrochim. Acta A Mol.
Biomol. Spectrosc., 197: 237-243 (2018 May)

Fibril formation and therapeutic targeting of amyloid-like
structures in a yeast model of adenine accumulation. Laor
D, Sade D, Shaham-Niv S, Zaguri D, Gartner M, Basava-
lingappa V, Raveh A, Pichinuk E, Engel H, Iwasaki K,
Yamamoto T, Noothalapati H, Gazit E, Nature Comm., 10:
62 (2019 Jan)

Visualizing wax ester fermentation in single Euglena gra-
cilis cells by Raman microspectroscopy and multivariate
curve resolution analysis. Iwasaki K, Kaneko A, Tanaka Y,
Ishikawa T, Noothalapati H, Yamamoto T, Biotech. Bio.,
12: 128 (2019 May)

Identification of molecular basis for objective discrimina-
tion of breast cancer cells (MCF-7) from normal human
mammary epithelial cells by Raman microspectroscopy
and multivariate curve resolution analysis. Iwasaki K,
Araki A, Krishna CM, Maruyama R, Yamamoto T,
Noothalapati H, Int. J. Mol. Sci., 22: 800 (2021 Jan)

3[ERFER]

In vivo time-resolved Raman imaging of protein metabolic
activity in a single living yeast cell by stable isotope probing.
Noothalapati H, Shigeto S, Spring Symposium of Photo-
chemistry Association in Taiwan (Kaohsiung) 2012 -2 H
A Raman microspectroscopic and imaging study of static
model biofilm of Escherichia coli. Noothalapati H, Shigeto
S, 2nd Hsinchu International Symposium on Advanced
Spectroscopy and Imaging in Molecular Science (Hsinchu)
2012 42 H

Stable isotope probing coupled Raman microspectroscopy:
A powerful biomolecular spectroscopic and imaging tool to
understand single cell biology. Noothalapati H, Shigeto S,
6th International Symposium on Nanomedicine (Matsue)
2012 411 1

Stable isotope probing coupled Raman microspectroscopy

79
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10.

11.

— A useful approach to see the unseen in single cell biology.
Noothalapati H, Shigeto S, The 18th Biophysics Confer-
ence, Academia Sinica (Taipei) 2013 4 6 H

Do metabolic pathways prefer a particular carbon isotope?
A stable isotope probe coupled Raman microspectroscopic
study in fission yeast. Noothalapati H, Shigeto S, Seventh
International Conference on Advanced Vibrational Spec-
troscopy (Kobe) 2013 4F 8 H

Investigating preferential use of carbon isotopes during lipid
metabolism in vivo by stable isotope probing-coupled Ra-
man microspectroscopy. Noothalapati H, Shigeto S, The
Fourth Asian Spectroscopy Conference (Singapore) 2013
121

Probing cellular metabolism in vivo by mixed stable isotope
labelled Raman spectroscopy. Noothalapati H, Shigeto S,
Yamamoto T, 8th International Symposium on Nanomedi-
cine (Matsuyama) 2014 4= 12 H

Visualizing fungal cell wall architecture by confocal Raman
microscopy. Noothalapati H, Kawamukai M, Yamamoto T,
Sth Asian Spectroscopy Conference & 11th Australasian
Conference on Vibrational Spectroscopy (Sydney) 2015 4~
9H

Biological and medical applications of Raman spectroscopy.
Noothalapati H, Yamamoto T, International Conference on
Light Quanta: Modermn Perspectives and Applications (Al-
lahabad) 2015 4 12 A

Imaging Yeast Cell Wall Architecture and Studying the Ef-
fect of Antifungal Drug Terbinafine at the Single Cell Level
by Raman Microscopy. Noothalapati H, Yamamoto T, In-
ternational Conference on Industrial and Pharmaceutical
Microbiology (Kuala Lumpur) 2016 410 H

Stable Isotope Probing Coupled Raman Microscopy: An
Efficient Way to Study Single Cell Biochemistry. Noothala-
pati H, Shigeto S, Yamamoto T, International Conference on
Industrial and Pharmaceutical Microbiology (Kuala Lum-
pur) 2016 4 10 H
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17.

18.

19.
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Recent advances in biomedical applications of Raman spec-
troscopy. Noothalapati H, Yamamoto T, 10th International
Symposium on Nanomedicine (Tsukuba) 2016 4F- 11 A
Visualizing pharmacokinetics and pharmacodynamics at
the single cell level by Confocal Raman Microscopy.
Noothalapati H, Kaliaperumal V, Yamamoto T, Hamaguchi
H, Japan-Taiwan Medical Spectroscopy International Sym-
posium (Awaji) 2016 4= 12 H

Studying single cell pharmacology by confocal Raman mi-
crospectroscopy. Noothalapati H, Kaliaperumal V, Yama-
moto T, Hamaguchi H, International Symposium on Raman
Spectroscopy (Tokyo) 2017 45 H

Imaging pharmacology in single yeast cells by confocal Ra-
man microscopy. Noothalapati H, Kaliaperumal V, Yama-
moto T, Hamaguchi H, Taiwan International Symposium
on Raman Spectroscopy (Chiayi) 2017 46 A

Studying single cells by confocal Raman microspectros-
copy: What can we learn? Noothalapati H, Yamamoto T, 6th
Asian Spectroscopy Conference (Hsinchu) 2017 49 H
Discrimination of breast cancer cells from normal mam-
mary epithelial cells by Raman microspectroscopy. Nootha-
lapati H, Suzuki Y, Maruyama R, Yamamoto T, 15th Annual
Meeting, Japan association of Medical Spectroscopy (Tsu-
kuba) 2017 4 11 H

How to look beyond just discrimination of breast cancer
cells by Raman microspectroscopy. Noothalapati H, 90
Years of Raman Effect: Current status and future directions,
Indian Institute of Science (Bangalore) 2018 42 A
Objective Discrimination of Breast Cancer Cells (MCF-7)
from Normal Human Mammary Epithelial Cells (HMEpC)
by Raman Microspectroscopy (RM): Molecular Basis for
Application of RM in Cancer Diagnosis. Noothalapati H,
Suzuki Y, Maruyama R, Yamamoto T, 107th Annual meet-
ing of the United States and Canadian Academy of Pathol-
ogy (Vancouver) 2018 /-3 H
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20.

21.

22.

23.

24.

25.

26.

27.

Molecular basis for objective discrimination of breast can-
cer and normal cells by Raman microscopy. Noothalapati H,
Maruyama R, 107th Annual meeting of The Japanese Soci-
ety of Pathology (Sapporo) 2018 4F- 6 H

Identification of Reliable Spectral Markers for Objective
Discrimination of Cancer Cells in Raman Microspectros-
copy. Noothalapati H, Iwasaki K, Suzuki Y, Araki A,
Maruyama R, Yamamoto T, 16th Annual Meeting, Japan
association of Medical Spectroscopy (Sapporo) 2018 4 11
A

Unsaturated Lipids as Spectral Marker for Objective Dis-
crimination of Breast Cancer Cells (MCF-7) from Normal
Human Mammary Epithelial Cells (HMEpC) in Raman
Microspectroscopy (RM). Noothalapati H, Iwasaki K,
Araki A, Maruyama R, Yamamoto T, 108th Annual meet-
ing of the United States and Canadian Academy of Pathol-
ogy (Maryland) 2019 43 H

Objective Discrimination of Breast Cancers by Raman mi-
crospectroscopy and multivariate analysis. Noothalapati H,
4th Symposium on Weak Molecular Interactions (Matsue)
2019 45 H

Raman microspectroscopy can separate breast cancer cells
from normal mammalian epithelial cells. Noothalapati H,
Iwasaki K, Araki A, Maruyama R, Yamamoto T, 108th An-
nual meeting of The Japanese Society of Pathology (Tokyo)
2019 45 /1

Biological and medical applications of Raman spectroscopy.
Noothalapati H, India-Japan Synergistic International Meet-
ing, Institute of Advanced Study (Kyoto) 2019 -5 H
Label-free investigations of single cells at the molecular
level by Raman microscopy. Noothalapati H, Indo-Japan
workshop on Frontiers in Molecular Spectroscopy (Kobe)
2019 4 11 H

Spectral markers for discrimination of cancer cells from
normal cells with Raman spectroscopy. Noothalapati H,

Yamamoto T, Maruyama R, The 109th annual meeting of
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the Japanese society of pathology (427 1 ) 2020 4 6
H

TG

Best Outgoing Sportsman cup, DRBCCCH Hr. Sec.
School, Tiruvallur, Tamil Nadu, India (2003 44 H)

Star of Excellence medal, Aurora Degree College, Hydera-
bad, India (2005 /-4 H)

Taiwan Scholarship from the Ministry of Foreign Affairs,
Taiwan (2008 49 H-2011 58 H)

Visiting Student, Global COE Program, The University of
Tokyo, Japan (2010 4= 12 H-2011 41 H)

Best Poster Award, 2nd Hsinchu Symposium on Advanced
Spectroscopy and Imaging in Molecular Science, Hsinchu,
Taiwan (2012 47 H)

Best Poster Award, 6th International Symposium on Nano-
medicine, Shimane, Japan (2012 4 11 H)

The Finalist of Poster Competition, The 18th Biophysics
Conference, Academia Sinica, Taipei, Taiwan (2013 -1 H
6 H)

2nd Place, Student Thesis Presentation National Chiao
Tung University, Taiwan (2013 4= 6 H)

Best Poster Award, Seventh International Conference on
Advanced Vibrational Spectroscopy, Kobe, Japan (2013 4
8 1)

Best Poster Award, The Fourth Asian Spectroscopy Confer-
ence, Singapore (2013 4= 12 A)

Postdoctoral fellowship from National Science Council,

Taiwan (2013 4F- 8 H~2014 -7 A)

5 [ DfhooRgeERE]

6 [ERRILFIEZR & ERR A RO IH]
Invited Prof. Satyen Saha, Dept of Chemistry, Banaras

Hindu University, Varanasi, India to Raman center,

Shimane University (2015 43 H)
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10.

11.

12.

13.

Invited Prof. KK Saju, International affairs division, Co-
chin University of Science and Technology, Cochin, India
to Shimane University (2016 -1 H)

Invited Prof. Sailaja Sunkari, Mahila Maha Vidyala, Ba-
naras Hindu University, Varanasi, India to Raman center,
Shimane University (2016 4~ 10 )

Invited Prof. Umapathy, Inorganic and Physical Chemis-
try, Indian Institute of Science, Bangalore, India to Ra-
man center, Shimane University (2017 49 H)

Invited Prof. Santosh Kumar, Cochin University of Sci-
ence and Technology, Cochin, India to Shimane Univer-
sity (2018 4 1 A)

Invited Prof. K.K.Saju, International affairs division, Co-
chin University of Science and Technology, Cochin, India
to Shimane university (2018 45 H)

Invited Mr. Denny Thomas, Chairman, Santa Monica
(Educational Consultant from Cochin with offices across
India) to Shimane University (2018 -3 H)

Invited Ms. Chikako Hiura, Administrative Coordinator,
JICA-Friendship Project, IITH to Shimane University
(2019 42 A)

Facilitated visit of professors from Shimane University
(Prof. Tatsuyuki Yamamoto and Prof. Hiroshi Yajima) to
IT-Hyderabad, India (2019 4F 10 )

Initiated joint research between Raman project center in
Shimane University and Advanced Center for Treatment,
Research and Education in Cancer, Tata Memorial Cen-
tre, Mumbai India (2017 4ELAKE)

Initiated Joint research between Raman project center in
Shimane University and Tel Aviv University, Israel (2017
FELU)

Initiated Joint research between Raman project center in
Shimane University and Manipal Academy of Higher
Education, Manipal, India (2018 4ELA)

Initiated Joint research between Raman project center in
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AR EEIRR A B g (B2 44 H~Tf 343 H)

Shimane University and National Taiwan University, Tai-

pei, Taiwan (2014 £ELLE)
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BRSO, MEARTR, LIRS, RRBE 2017-129389
(201747 A)
T~ AR MVIERBIOTR S O HEIRAN D728
OFHTIE IUAEZ, Hamanth Noothalapati, fHiif
AR, TERZER, ZERRIENS, R 2017-243613 (2017
12 H 20 A)
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BRRSE
(1) BRRFAEWEEHEEATER SR & U CTHEIRET 5.
(2) AROPZEMEICIT, BRRPEMERAMOBIE, bed, 74, SAEANTEE L L0
M 7EZ B2 ITB WV THE @t%@#&%#é LIRTX B,

(3) AWP7EHlEONEL, JRERI, Hil, Mol L OEMERMZHESHRERELT5.
EIE S i%\%ﬂk%\*fﬁﬁﬁ@fﬁjl\uﬂi WFEERE H &%, R I T —ofEE2Z O
5.

(4) JFEEMWSC, W, MIloOBEEFEITIHNTED 5.

(5) B TEHEIELH LN UOEBHIAELZRH L, OO ZHRNICER TR Z &8 72
XM B A EIRABE M v % — OFNF R E R~ T 5.

(6) HHASHEITAARBELIINGELTS.

(7) JREwL, W, MoRIL, HEZEOTEERY T8X—UFETET 5.

(8) HIaIFR OBF DT HIZHONTITEINIFIEE B2 NIRET 5.

(9) ARWFgEdE ORLEHFH O FEEMHE IR R FEYERB ZHICRBET 5.

(10) ARFFEHAE DA FIEIZOWTIE, PDMEL7Z b 02 EHEFRF LD R — A=V KN
BRKZEMBREEOA S TA VR R =V AT ACEVITI b DL L, ZifiiFEE
BENRETD.

PEERE

(1) BRI AN—yFrara—F2—EHSNTWAILEEKRY 7 F 7 =7 (MS-WORDZ: &)
AW TIER L, %H774»%&mﬁﬁ%%%mﬁé.

(2) IBLOEROEHIT, MK ERS RINL I L0 TICEYD, WRMICTHEATS.

(3) M LOFRIT, RCITHAZIAZ, T (Fig.) 1), & (Table) 1] O X HIZENENHEL
B a5,

(4) MoOBER @A, FTEicELS. HOBEOFHATIE, EHicE. MBLUOHROHE,
FHSC, HFRPOSCFIEE T LTS L.

(5) MBLOEOKRKZ X, JFKAIE L TH1Tem, F72138cm, #HtiE24emPlNTH 5.

(6) 1_X—UIHFEE 117255, 40TD2BH (§92,200%F) AL T 5. XA v, FEEHEAL.
%Ei&ﬁ%b&w EFIE2, 2em, AL Tem D~ —T v LT 5. %ﬁk%i%%ﬁﬂ

PR No2b D FR L DRI E O TEE D REIFERAZERT 5. mpaix”.””, "%
mw

(7) %njcf?mthﬁ“éiﬂ/\i, AARGBORBELEER, HBEORHELEESL, HEOWEHE

(Abstract) IZHF &, (=HIEX, UL, F), MEtE ik (=EBRFIE ER),

fEg, B (_f’ri%k% %), Waimam (=F &0, fhimm), #FE, SIHUER, B ARFEPE
(WP DNRICFER T2 EE2EARET 5.

(8) WX TCTEHHT AHEE1E, Title, Author(s), Abstract, Introduction, Materials and
Methods, Results, Discussion, Conclusion, Acknowledgement (s), References, H A&ZEH
FRONAICFER T D Z L2 HEARLT 5.

(9) REX—VITIIUTOHBIZOWTR#HKTHZ L. RE, o= 74%14 L (kgL
ToRmSCERBE, FSC205-LAN, JELB0FLIN), FEARETORIEMITE S, KEOKEK, &
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(10) AbstractiX250ZEFEE & L, AbstractD % D1TIZKeywords (BEERREE, 7/ 7 7 X KH)
oD,
(11) Fnxt, wXEWMbHT, BEDORBUTOFRHIZTA XY v 7KL T5.
(12) XEIFEFEDOT VT 7 Xy MEIZIE~S . MEREOSEHIZFEIMTHA TERRT DS, 2721,
BRELAN—VTHLHRITFHEERT 5.
(13) SIMXEKIZFZFEEZ AL DOT V7 7y MRS, BIZIETROL I, LT 5.
(HERE)
Aerts, R. and Chapin, F. S. III. (2000) The mineral nutrition of wild plants revisited: a
reevaluation of processes and patterns. Advanced Ecological Research, 30: 1-67.
PEILEEE - HRIER (1996) LK FE#OE IR 5 & —45 148 o B RBRIX O
Wit—. [ 1 EAEERRBR G i 7 ey, 130 54-92.
Tilman, D., Knops, J., Wedin, D., Reich, P., Ritchie, M. and Siemann, E. (1997) The influence of
functional diversity and composition on ecosystem processes. Science, 277: 1300-1302.
EHEAR - ARIES - BigE (2001) B>/ FTAXT A L OFEND ORI RIR
DT A, RIS HIEZE, 10(2) 0 111-116.
(58
Bormann, F. H. and Likens, G. E. (1979) Pattern and process in a forested ecosystem. 253pp.
Springer-Verlag, New York.
REA T (1971) FRAROERES:. 331pp. ZEHIEAE, HL.
AL TIE [———DHESNATWD (EHD 2001). ) TPl - FR (1996) 131k
BR > I WA SRR N 289 % (Tilman et a/. 1997). ] [Aerts and Chapin

(2000) (IHIADESFIAHRE———ID L S IZ5IHT 5.
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