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Name Nanthawan Kaeoniwong

Nationality Thai
Assigned o )
. . Tottori university
university
Courses Bioresource and Life Sciences
Division Fungus and Mushroom Sciences

Major-supervisor | Tadanori Aimi

Research Theme | Dimorphic conversion of white jelly mushroom

Message

Tremella fuciformis is a white jelly mushroom, commonly known as Shirokikurage in
Japan. It is one of Asia's most popular artificially farmed fungi. The fruiting bodies are white
with light-yellow in color and gelatinous. Because of their unusual characteristics such as
carbohydrate metabolism, unable to digest or utilize cellulose or lignin efficiently. The
production of fruiting bodies cannot complete its life cycle without the presence of another
fungus, specifically the related fungus that has been linked to Annulohypoxylon species.
There are numerous factors that influence the growth of this mushroom. We know that the
companion fungi are 7. fuciformis and Annulohypoxylon. Therefore, we would like to
investigate at their relationship and how the associated fungus encourages mushroom
growth. I'TS sequencing identified 8 strains of jelly mushroom and 4 strains of the associated
fungus. 7! fuciformis TUFC11017 and A. truncatum TUFC65001 are the finest companions.
The fungi's companions were grown using the culture broth of A. truncatum, which was
grown in minimal media broth for two weeks before being used as new agar media for the 7.
fuciformis mycelial inducing test. The results suggest that A. truncatum culture broth might
induce 7! fuciformishyphae. We attempted to extract the active molecule using ethyl acetate,
and the crude extract revealed the active compound's mycelial inducing action. We want to
separate the particular ingredient that aids the transformation of yeast to mycelium from
the crude extract because it is a mixed compound. The crude extract was purified using
column chromatography, and the active compound assay revealed that 75% of the fraction
was positive for mycelial induction. The 75% fraction was purified and used for Nuclear
Magnetic Resonance to determine the form and composition of the specific compound's
molecules. It is our expectation that the results of this research will significantly contribute
to the elucidation and enhancement of the understanding of the life cycle in this mushroom

that serve to advance and facilitate the cultivation practices in the near future.
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Name Nicho Nurdebyandaru

Nationality Indonesian

Assigned university | Tottori University

Courses Bioresource and Life Sciences

Division Fungus and Mushroom Sciences

Major-supervisor Prof. Norihiro SHIMOMURA

Research Theme »
roseolus fruiting body

Message

The previous report demonstrated that bacteria isolated from the fruiting body of Rhizopogon
roseolus could promote the mycelium growth of R. roseolus through direct confrontation tests in vitro
(Pramoj Na Ayudhya et al., 2019). Furthermore, Napitupulu et al. (2022) revealed that the growth of
R. roseolus was enhanced when the bacterium Paraburkholderia fungorum GIB024 with organic
acid as the carbon source. Since both of these previous results were conducted using MMN medium
and since bacteria were influenced by carbon, it is necessary to investigate the effect of carbon on
the media used for the assay. Therefore, we are currently examining the bacterial response when
they are cultured on MMN media with modified carbon sources (specifically glucose and malt
extract); exploring bacterial application methods (non or direct contact); analyzing the fungal
response when bacteria are cultivated on media that are either rich or poor nutrient using a modified
compartment method; and investigating the application of bacterial metabolites during different
growth. The result suggests that the medium has an influence on the interaction between bacteria
and R. roseolus. Under the condition of a medium lacking malt extract (containing only glucose), the
presence of bacteria does not have a positive impact on hyphal growth and, in fact, tends to inhibit.
This may be due to both bacteria and fungi utilizing the available glucose directly. In media with malt
extract as a carbon source, generally, bacteria stimulate hyphal growth, although insignificant.
Interestingly, in the carbon-limited medium, bacteria actually enhance fungal growth, significantly in
the case of GIB024. This may explain existence of communication between bacteria and fungi,
possibly cooperating to cope with nutritional stress. Treatment with bacterial metabolites produced
at specific times reveals that bacteria generate compounds that support growth at exponential
phase. This can be understood because during this period, many enzymes are actively functioning
and positively regulated. It should be noted that the influence is more significant in 1g/L G than in
the 10 g/L G. This suggests a bidirectional interaction assumption influenced by environmental
factors. The assessment method using the rich-poor media compartments also suggests the impact
of the medium on the fungus-bacteria interaction. Bacteria grown in the rich media compartment
might produce substances needed by the fungus in the poor media, thus prompting communication
and stimulating hyphal growth towards the bacteria. In summary, this research underscores the
dynamic interplay between bacteria and R. roseolus, demonstrating how the choice of growth

medium and the metabolic activity of bacteria can significantly affect fungal growth.
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Name Raihan Md Topu
Nationality Bangladesh
Assigned ] ] ]
. ) Shimane University
university
Courses Bioresourse and Life Science
Division Bioscience and Biotechnology
Major- ) )
) Takahiro Ishikawa
supervisor
R h Biochemical and Functional Analysis of Thioredoxin Dependent
esearc
™ Glutathione Peroxidase Homologue-1 (GPXH-1) in the Unicellular
eme
Photosynthetic Protist Fuglena gracilis

Message

Recently, I conducted a comprehensive investigation into the Chloroplastic Thioredoxin
Dependent Glutathione Peroxidase Homologue-1 (GPXH-1) in the unicellular
photosynthetic protist Euglena gracilis. My main objectives were to characterize its
biochemical properties and elucidate its functional role in protecting Euglena gracilis
from oxidative stress. To achieve these objectives, I cultured Euglena gracilis cells
under controlled conditions and successfully isolated and purified the chloroplastic
GPXH-1 using a combination of differential centrifugation, chromatographic
techniques, and gel electrophoresis. The purified enzyme was then subjected to
thorough biochemical characterization. GPXH-1 demonstrated strong glutathione
peroxidase activity, and I determined its optimal pH. Additionally, I calculated the
kinetic parameters Km and Vmax, illustrating the enzyme's efficiency in catalyzing the
reduction of hydrogen peroxide using thioredoxin as a reducing agent. I also checked it
function by silencing using RNAi molecular technique. In conclusion, my research
provides valuable insights into the biochemical and functional properties of
chloroplastic GPXH-1 in Euglena gracilis. My findings contribute to the understanding
of cellular redox regulation in Euglena gracilis and open potential avenues for
biotechnological applications. As the next step, further investigations into the
characterization of other cytosolic GPX enzymes in Euglena gracilis will expand our
comprehension of the overall GPX system's functionality in this intriguing organism.
The results of this study hold promise for publication in a scientific journal and will
enrich the scientific community's knowledge of chloroplastic GPXH-1 and its role in

oxidative stress responses in Euglena gracilis.
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Name QINGQING

Nationality China
Assigned o )
. . Tottori university
university
Courses Global dryland science
Division Agricultural production science

Major-supervisor | Mitsuru Tsubo

Research Theme | Climate risk management

Message

Environment and energy intake affect maintenance requirements of ruminant.
High temperature, for dissipate body heat, increase respiration rate and
sweating, which increases the energy expenditure. During early lactation period,
65% to 83% of metabolized energy is used for milk energy in sheep. In this study,
to clarify the energy balance at different lactation stages in Hu crossbred sheep,
twelve healthy and similar body weights (BW= 49.5+2.6kg, parity 2 or 3) ewes
were randomly assigned to three diet groups (n=4) with different ratios of whole
plant corn silage (WCS) and AH: 0:32 in WCSO0 group, which not including WCS;
9.6:22.4 in WCS30 group, substituted WCS for 30% of alfalfa hay (AH); and
19.2:12.8 in WCS60 group, which substituted WCS for 60% of AH diet in a long
term of feeding and hot temperature period by measuring body weight (BW)
gain, digestibility, energy partitioning and milk yield. Average dry matter intake
(BWO0.75) was lower for WCS30 than WCS0 and WCS60 groups, although it was
not affected by feeding periods. The dry matter and organic matter digestibility
significantly lower in WCS30 group by both diets and periods. The heat
production was higher in hot temperature period. The metabolizable energy for
maintenance (MEm) and net energy for maintenance (NEm) were higher than
recommended value for sheep in the USA (NRC, 2007; NEm = 0.234 MdJ/kg
BWO0.75) and the UK (AFRC, 1993; MEm = 0.348 MJ/kg BWO0.75), in Australia
( SCA, 1990; MEm = 0.420 MJ/kg BWO0.75). The results suggest that even not
extreme temperature in dryland area, the small ruminant will be affected the
energy partition by metabolizability alternation and the WCS based diet can also
be used for long term period of feeding to growing ruminant animal as grass hay
based diet without any detrimental effects on nutrients utilization and growth
performance. Due to extreme climates and global warming, some energy
requirements may change accordingly in small ruminant. Therefore, we also
suggest that, urgently need to update the breed of energy requirements of small

ruminants.
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Name ALEX LUSHIKANDA KABWE

Nationality Zambian
Assigned o )
) ) Tottori University
university
Courses Global Dryland Science
Division Global Dryland Science

Major-supervisor | HYODO Masahiro

A Study of River Diversion Simple Weirs for Emerging Small-Scale Irrigation in
Research Theme
the Northern Region of Zambia

Message

Introduction of the Research

In Zambia, small-scale irrigation is promoted because of the socioeconomic role of the sector in the
rural areas of the country. However, In the rural areas in Zambia, small-scale farmers often encounter
challenges with accessing water for irrigation despite the local rivers discharging adequate flows
throughout the year. The readiness and willingness of the people in rural areas to engage in dry
season irrigation has intensified the need to develop alternative river diversion methods suitable for
small-scale irrigation.

Small-scale farmers in the rural areas of the northern region of Zambia have turned to the
construction of simple weirs across rivers to divert water for expanding irrigation activities during the
dry season from May to December. Simple weirs are essentially supporting small-scale farmers in
Luapula, Copperbelt and North-Western provinces to increase agricultural productivity and
production, enhance food security, improve income, meet household social needs, and reduce poverty
through dry season irrigation.

In Luapula, Copperbelt and North-Western provinces in Zambia is still a challenge for most small-
scale farmers to afford to pay for the cost of constructing permanent hydraulic structures such as
masonry or concrete facilities. This is one of the reasons that prompt small-scale farmers resort to the
construction of simple weirs using local materials. Simple weirs construction costs relatively less and
the time required to construct is relatively much less.

This study is conducted to understand simple weirs as river water diversion structures for small-scale
irrigation. Simple weirs are built with forest poles and brushwood mounted into the riverbed to
construct water diversion facilities across the width of the river.

The study focuses on simple weirs because of their popularity in small-scale irrigation in the dry
season in Zambia. The discussion of this study is on the operation principle of simple weirs, the
challenges of some of the simple weirs in the dry and rainy seasons, river water diversion potential,
weilr heights and pond water level.

Simple weirs are envisioned to play a crucial role in the promotion of irrigation activities in
Luapula, Copperbelt and North-Western provinces in Zambia. Simple weirs have played an important
role in developing small-scale irrigation in rural areas in the country's Northern region. However, the
one dry season utilization thus impedes the utilization of simple weirs throughout the dry season of
irrigation. The results of this research can be used to select potential weir sites that could be considered

for improvement into either masonry or concrete weir facilities.
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Name Almutaz Abdelkarim Abdelfattah Mohammed

Nationality Sudanese
Assigned o )
) ) Tottori University
university
Courses Global Dryland Science
Division Global Dryland Science

Major-supervisor | Prof. Mitsuru Tsubo

Research Theme | Climate impacts management

Message

Climate change will require wheat-producing areas to rapidly breed cultivars with high-
temperature stress tolerance to adapt to climate change. However, there is little information
on wheat microclimates in hot environments for crop improvement. In this study, wheat's
response to high temperatures was investigated using a micrometeorological method. An
experiment was conducted in Gezira State, Sudan, to compare canopy temperature
depressions (CTDs) and air temperature gradients (ATGs) and vapor pressure gradients
(VPGs) from a height of 2 m to canopy level between two heat-tolerant cultivars (Imam &
Bohaine). During the main growing season, the air temperature at canopy level was lower
in the Imam field than in the Bohaine field, and it had a positive correlation to the infrared
temperature of the canopy surface. Bohaine field had a maximum temperature of 4.7-6.5 °C
during the reproductive stage and Imam field had a temperature of 5.0-7.2 °C. According to
the difference in NDVI between the two fields, ATG was also larger in the Imam field. In
both fields, ATG and VPG were negatively correlated, with the relationship weaker at higher
daytime wind speeds and stronger at lower nighttime wind speeds. As a result,
micrometeorological approaches can be used to compare cultivars under high temperatures.
Wheat breeding in hot environments will benefit from the information generated in this
study regarding the relationship between temperature, humidity, and wind.

the next step is calculating the energy balance components (Latent heat and sensible heat)
of both fields in order to explain the energy balance dynamics of the two cultivars at different
growing stages and how these energy dynamics can modify the microclimate of irrigated

wheat fields in a hot dry environment.
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Name Jean Bosco NANA
Nationality Burkinabe
Assigned university Tottori University
Courses Global Dry Land Science
Division Agriculture Production
Major-supervisor Prof. Fujimaki Haruyuki
Research Theme Rainwater Harvesting System

Message

The largest limitation of rain-fed agriculture in semi-arid climates is water scarcity. In view
of searchers, the rainwater harvesting system (RWHS) for supplemental irrigation (SI) still
is the viable practices to improve crops production. One of the limitations of the RWHS is
the storage capacity. The larger the reservoir capacity installed, the larger chance of storing
water obtained, while the larger cost covered, the smaller size reservoir installed the less
chance to store water for SI, and the more chance to loss crops during a long-term critical
drought stress. In addition, one of the most severe constraints faced by farmers in rainfed
agriculture is the limitation of cultivated areas due to the expanded food demand. To do so,
we set up three treatments A, B, having the same cultivation and plastic sheet areas of 24
m?2 and 12.5 m2, respectively, but different polyethylene tank capacities of 500, 300, and 200
L, with corresponding storability of 21, 13, and 8 mm, respectively, on a sand dune in the
Arid Land Research Center (ALRC), Japan. Rainwater from the plastic sheet was caught by
a gutter, then drained to the receiving tanks through pipes. water was applied by gravity
using an automated drip irrigation system. The results of this study have been the subject
of two conferences and been submitted for publishing in the journal Arid land Studies,
Japan. We conducted a similar experiment A, B and C having same tank capacities of 300L
but different sizes of cultivated areas with corresponding ratios of catchment to cultivated
area (CCR) of 1.2, 0.6, and 0.4, respectively. The result of this experiment has been subject
to one conference, and we are being carry out a numerical simulation model (WASH-2D) to
check the accuracy of the result of simulated one compared with the one of the field
experimental. Currently we are repeated experiments in the ALRC and conducting a RWHS
using an artificial rooftop and tanks for SI in Burkina Faso under a major crop Maize. Those
experiments result in terms of both yields and net incomes considering the cost for the
system and the accuracy of WASH_2D model, will be published in international journals.
With those evidence, we will submit to the United Graduate School of Agricultural Science,
Tottori University, for the requirements of the degree of Doctor of Philosophy in Global Arid
Land Science, over the year 2024.
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sensitive agriculture.

The second research work is also in progress which is conducted in Chemoga watershed, Upper Blue Nile,
Ethiopia by focusing on the analysis of malnutrition among under five aged children. The data is already
collected through questionnaire from June — July 2023. The anthropometric measurement( height and
weight measurement) was taken from the child. Generally, we collected anthropometric and other
socioeconomic data; and now we are in progress for further research activity mainly data organization,

data cleaning, data entry to software and data analysis.
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