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Abstract

The Susceptible-Infective-Recovered (SIR) model has been used in many scientific areas to

describe the diffusion of infectious diseases. Many researches have been conducted in wild animal

management using SIR models. This paper reviews these existing researches to overview applied

species, infectious diseases, types of SIR models, and others.

Key words ; SIR model, wild animal management, infectious disease, pathogen

1. INTRODUCTION

Recently, increasing number of researches on
infectious diseases among wild animals, domestic animals,
and/or human beings have been conducted. The SIR
model is often used to describe the diffusion of infectious
diseases. This model is applicable not only to domestic
animals but also to wild animals. Further, several
researches have delved on wild animal management.
However, to the best of the author’s knowledge, none
of the existing researches review wild animals, infectious

diseases, and types of SIR models used in researches on

wild animal management. This paper, therefore, reviews
existing researches using the SIR models in wild animal
management.

There are several significances owing to which we
research wild animal infectious diseases. First, one of the
main reasons behind population fluctuation is infectious
diseases. In case of domestic animals, the artificial death
rate increases due to the diseases they suffer from. On the
other hand, in case of wild animals, not only the natural
death rate but also the possibility to be preyed on by
predators increases due to the diseases they suffer from. In

case of domestic animals, it is often the case that artificial
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disease control has been done but in case of wild animals,
diseases are not artificially controlled except for rare cases
such as rabies in Europe. In addition, once the number
of wild animals decreases because of diseases, there may
be a negative impact on the ecosystem. Therefore, disease
control in wild animals is also an important issue.

Second, diseases in wild animals are sometimes
transmitted to domestic animals and/or human beings,
which has been one of the most serious human-wild
animal conflicts. In particular, recently, a serious issue
concerns the infectious diseases transmitted by alien
species. In addition, considering the increase of commerce
with overseas countries, there is a possibility that there
may again be a breakout of rabies in Japan, which is
free of the disease. Unfortunately, since on the one hand,
raccoon, which is subjective to rabies and on the other,
the number of unvaccinated domestic dogs has increased,
there is higher risk of rabies prevalence. Under such
circumstances, it is more important to conduct researches
on infectious diseases in wild animals using mathematical
models and empirical data.

This paper, therefore, overviews existing researches
on infectious diseases in wild animals that used SIR

models.

2. INFECTI0US DISEASES AND EPIDEMIOLOGICAL
MODELS

2.1.Variations in the SIR models

An infectious disease is a symptom caused by
pathogens such as bacteria, fungus, protozoa, virus,
parasite, and/or prion by invading bodies and causes
symptoms such as fever and/or diarrhea. A communicable

disease is also the technical term, which has almost the

same meaning of an infectious disease, but it means
infectious diseases in the same categories such as human
to human or animal to animal. In other words, a
communicable disease is included in an infectious disease.
Some pathogens are infectious to both humans and
animals, and infectious diseases caused by such pathogen
are referred to as zoonosis.

Several terms are used to describe specific infectious
diseases. Pandemic is used to describe infectious diseases
that are transmitted across several countries: pest in the
fourteenth century, cholera in the nineteenth century, and
Spanish flu in the twentieth century. Epidemic is used to
describe infectious diseases that are transmitted broadly
within some groups or some regions. Endemic is used to
describe infectious diseases that are transmitted within
local regions. Epizootic is used to describe infectious
diseases among animals.

The SIR model is one of the typical models that
describe the dynamics of infectious diseases, in which
population is classified into susceptible individuals S,
infective individuals I, and recovered individuals FI.
The number of susceptible, infective, and recovered
individuals change through time and can be denoted as S
(t), I (t), and R (t) , respectively. However, in this paper,
for the sake of simplicity, they are denoted as S, I, and
R. The SIR model supposes that infectious individuals
acquire immunity when they recover, and this immunity
is maintained for the rest of their life. Variables and
parameters are tabulated in Table 1.

There are several variant models of the SIR model.
The SI model is used to describe infectious diseases such
as rabies, in which once the disease develops, infected
individuals are unable to recover and it results in their

death. The SIS model is used to describe a situation

!In some literatures, R is explained as removed individuals, which implies individuals removed because of death and/or isolation.

However, in this paper, the SI and the SEI models are used to describe removed individuals instead of the SIR model.
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Table 1. Variables and Parameters Used in the Models

Symbol | Meaning Unit
S | : susceptible individuals head
E | : exposed individuals or infected individuals which are not infectious (latent) head
I | : infective individuals head
R | : recovered individuals head
7 | : immune individuals head
N | : total population head
K | : carrying capacity head / Km®
a : transmission coefficient (constant value) Km® / year
B | : rate of recovery from infection / year
y | @ severity of density-dependent constraints / year
§ | : rate of disease induced morality / year
0 | : the rate at which an infected individual becomes infective (1/ ¢ is the average |/ year
latent period)

7 | : intrinsic per capita population growth rate (g — b) / year
a : the intrinsic birth rate / year
b : the intrinsic death rate / year
h | : per capita mortality rate (by hunting, gassing, poisoning, trapping, and others) | / year
v | : per capita rate of vaccination / year
t : time period
R, | : reproductive rate

wherein individuals return to the susceptible class upon
recovery because infection does not confer immunity.
The SIRS model is used to describe a situation wherein
individuals acquire immunity when they recover but the
immunity decreases gradually and individuals returns
to the subjective state in some time. Further, infective
individuals are sometimes divided into exposed individuals
(infected individuals who are not infectious, namely,
latent) E and I . In such cases, the typical variant models

are the SEIR and SEI models.

2.2. SIR model

The SIR model is also called the Kermack-
McKendrick (1927) model and is one of the fundamental
epidemiological models. This model can be traced back
more directly to Anderson et al. (1979), May et al. (1979),
and Anderson (1991). There are several assumptions for
the SIR model. First, S+/+ R=N, where S > 0, [ >
0, R > 0, and N is constant. This assumes that the total

population is preserved. In other words, during the period

when disease prevails, there is no movement of individuals
from and to the population and no birth or death caused
by other factors. Second, every individual suffers from a
disease at the same probability. Third, direct transmission
is supposed, and therefore, pathogen can survive only
within host individuals. In addition, we use a deterministic
continuous model without age structure. However, our
models can be extended to stochastic, discrete, and age
structure models.

The SIR model by Kermack et al. (1927) is often
introduced as following revised version. The number of
subjective individuals decreases in proportion to the rate

of meeting infectious individuals « .

%:*QS[ (1)

The number of infectious individuals increases by the
number of «SI and decreases by the number of BI (f:rate
of recovery from infection), which is the number of

individuals who acquired immunity?:
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Z—f: — aSI— BRI 2)

The number of recovered individuals increases by the

number of 1 :

= BI ®

Suppose the initial values of S and I are S (0) and I (0),

respectively. From eq. (2), it follows that
It =10)exp([aS(0) —B11) 4)

aS (0)

Suppose R,= 5 where R is referred to as the

reproductive number. Eq. (4) implies that if R,>1 |
diseases increase exponentially and if R,<1, diseases
decrease exponentially. These conditions are referred to as
endemic threshold.

Let us here examine a numerical example. Suppose
S (0)= 90, I (0)= 6, R (0)= 4, N = 100, o = 0.008,

and B = 0.4. Because R = [0.008 X 90]/0.4 = 1.8 >

1, disease prevails. The number of subjective individuals
decreases from the initial 90 individuals according
to the number of «SI . When S = 50 (= 0.4/0.008)
individuals, R0 = 1. Therefore, if the number of S is
below 50 individuals, the prevalence of disease will cease.
When ¢ = 24, the number of individuals is stable at S =
17,1 = 0, R = 83. As a result, 17 individuals out of 90
initially subjective individuals do not suffer from infectious
disease. This is called herd immunity.

The important point is that to cease infectious
disease, it is sufficient to satisfy the condition that the
number of S is below 50 individuals. This condition
is independent on the number of I and R , which has
implication on vaccine. Vaccine has negative side effects

and monetary cost. Herd immunity implies that it is not

necessary to vaccinate all the subjective individuals but a
minimum number of subjective individuals (for example
90 — (50 — 1) = 41 heads in above case) to cease disease.
As a result, the risk of side effects and monetary cost will

be minimized.

2.3. SEIR model

In the SIR model, when subjective individuals
transit to infected individuals, they are supposed to be
infectious. However, in real cases, infected individuals
are not infectious for some periods. Models that take
such latency period into account are referred to as SEIR
models. The most basic model is represented as follows
(Nishiura et al. 2006).

Subjective individuals decrease in proportion to the

rate of meeting infectious individuals «.

45 —— st )

The number of exposed individuals increases by the
number of aSI and decreases by the number of 0E (o :

the rate at which an infected individual becomes infective).

dE

YT aSI—oFE (6)

The number of infectious individuals increases by the

number of 0 E and decreases by the number of S :

a_ .
= oE—BI @

The number of recovered individuals increases by the

number of 1 :

o= BI ®)

‘aSI is the rate at which susceptible individuals become infected. However, for the sake of simplicity, we explain equations not

in terms of ‘rate’ but in terms of ‘number.’
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3. APPLICATION TO WILD ANIMALS

3.1. Classical Model and Its Extensions

The earliest research that applied the SIR model
to infectious diseases in wild animals is the seminal
work of Anderson et al. (1981), where a deterministic,
compartmental model of rabies in Europe was developed
(Table 2). Because rabies in Europe mainly prevails
because of red fox (Vulpes vulpes), this paper supposed

the parameter values for red fox and empirically examined

them. Their model is the following SEI model:

dS N

@Ol s—

T 7{ K}S aSI 9)

Table 2 SIR models in Wildlife Management

dE rN

a7 :OLSI*{U +b+—K }E (10)
ar_ .. rN

T oE {5 +b+—K }[ (11)

where 7, K, 0,b, § are the intrinsic per capita population
growth rate, the carrying capacity, the rate at which an
infected individual becomes infective (1/ 0 is the average
latent period), the intrinsic death rates, and the rate of
disease induced morality, respectively. S, E, and I are
susceptible, infected but not rabid, and rabid individuals,
respectively.

Based on eq. (5), it follows that when there is no

disease, the population growth is described by a logistic

Pathogens Susceptible Model Location Sources
animals
Viruses
rabies virus red fox SEI Europe Anderson et al. (1981)
[rabies virus] red fox SI Europe Kéllén (1984)
rabies virus red fox SI Europe Kallén et al. (1985)
rabies virus red fox SEI Europe Smith (1985)
rabies virus red fox SEI England Murray (1989)
rabies virus red fox SEI [none] Yachi et al. (1989)
rabies virus red fox SEI [Germany] Thulke et al. (1999)
rabies virus red fox SEI, SI | Europe Smith et al. (2002)
rabies virus fox, feral dogs |others |Israel’s Negev Bohrer et al. (2002)
Desert
rabies virus African wild SI Africa Vial et al. (2006)
dog
Lycaon pictus
rabies virus red fox, etc. SEI [none] Sterner et al. (2006)
rabies virus red fox and SEI [none] Bolzoni et al. (2008)
others
louping-ill virus Grouse SIR Upland Britain | Gilbert et al. (2001)
Hare
Deer
louping-ill virus grouse SIR Scottish Laurenson et al. (2003)
mountain hare highlands
Bacteria
brucellosis elk, bison SIR Wyoming, USA | Dobson et al. (1996)
Brucella abortus
Rickettsia-like abalone SIR [none] McCallum et al. (2005)
prokaryote
Plague prairie dog SEI Pawnee National | Webb et al. (2006)
Yersinia pestis Cynomys Grasslands,
ludovicianus Colorado, USA
brucellosis elk, cattle SIR Wyoming, USA | Xie et al. (2009)
Brucella abortus
Parasites
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echinococcosis red fox SEI France Roberts et al. (1995)
Echinococcus Vulpes vulpes
multilocularis
bovine tuberculosis European SEI, SI | UK Smith et al. (2002)
Mycobacterium bovis badger
Meles meles
macroparasite [predator, prey] | SI, SIR | [none] Packer et al. (2003)
Prion
chronic wasting disease | Mule deer SI, SEI | Colorado, USA | Miller et al. (2006)
Others
directly transmitted [none] SEIR [none] Choisy et al. (2006)
pathogen
[not specified] Large SI [none] Kawata (2009)
carnivore,
ungulates
equation. The reproductive rate for this model is
o uk & ast—|o+b+ YK—N}E (14)
== < i i
R, [GTalsTal If R,<1, disease will cease and
the amount of population will approach K. If R,>1, dl N
f:OE*{5+b+—}I (15)
the amount of population is stable at a lower level than dat
K because of disease or it represents a limit cycle and
22 _\s-bz-z (16)

an epizootic occurs. In their paper, the criterion for the
eradication of rabies under culling and vaccination are
provided.

Smith (1985) gave a broad explanation for Anderson
et al. (1981) and it also extended the Anderson et al.
(1981) model to incorporate culling and vaccination
treatment. Because the most common method used in
Europe to control rabies is to reduce the number of red
fox by hunting, poisoning, and others, Smith (1985) first
examined the culling case by incorporating new terms into
Anderson et al. (1981) presented in eqgs. (9) to (11). They
introduced a constant per capita mortality rate 4. They

provided the condition for disease eradication as follows:

o151 (12
where K72m~ They next examined the

oo

vaccination case, where they included immune individuals,
which is denoted as Z . Let the per capita rate of vaccination

be v . Then, the model is as follows:

as_

N
E*V{I*E}S*O&SI‘FQZ*’VS (13)

where a is the intrinsic birth rate and N=S+E+1+Z.
The condition for disease eradication in this case is as

follows:

v>a|l=—1

K a7

ral

Sterner et al. (2006) reviewed former researches
that focused on rabies of red fox. They stated that earlier
models including Anderson et al. (1981) can be classified
as density-dependent transmission models, where
density-dependent means that the value of R, depends
on the host density per unit area. They further pointed
out that in early papers, it is supposed that the disease
transmission rate is linearly related to density. However,
field researches, whose numbers were limited at that time,
could not confirm the linear density dependent relationship

of disease transmission. They stated that there are other

types of models:

some suppose density independent
(frequency dependent) transmission models and other
models (called bottom-up simulation models or stochastic,

mixed models) include demographic parameters, which

influence the rabies host situation.
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Bolzoni et al. (2008) extended the Anderson et al.
(1981) model by explicitly incorporating the influence of
the host body size. They showed that the threshold for
the disease (rabies) of the basic reproduction number for
sustained oscillations to occur is independent of the host

body size and is always greater than 5.

3.2. Reaction Diffusion Model

Because the geographic spread of epidemics was not
used, Noble (1974) modified the Kermack-McKendrick
model to include diffusion, and he empirically examined
if model prediction is consistent with the real data of
diffusion of pest in the middle ages in Europe’.

Kéllén et al. (1985) applied the reaction diffusion
model to rabies in Europe. Their model is the extended
version of the Kermack-McKendrick model, where
diffusion terms (the term that describes spatial migration

using random walk) are added to the differential equations

of S and I.

as

0l o prepdL

5= oS- BI+D% (19)

where D is the diffusion constant and X is the point in one
dimensional space (in greater detail, see Ch. 11 of Murray
1989).

Kéllén et al. (1985) stated that the Anderson et al.
(1981) model is the most realistic model up to that date
and predicted that it is not too difficult to include dispersal
effects (diffusion term) in the Anderson et al. (1981)
model (in fact, Murray et al. (1986) did it)*. Although
the published year has reversed, Kéllén (1984) provided

proof for the theorem mentioned in Kallén et al. (1985).

The Kallén (1984) model is the same as the Kermack and
McKendrick (1927) model if the former is modified to a
dimensional form and the diffusion terms are ignored (the
Kéllén (1984) model did not include an equation for E
and it explained that E is included in ).

Murray et al. (1986) pointed out that the Kallén
(1984), Kéllén et al. (1985) model is a primitive model
because it is an SI model and it does not include the
incubation period from 12 and 150 days. They further
pointed out that the Anderson et al. (1981) model is an
SEI model and includes the incubation period, but it does
not treat the problem of spatial spread of the disease.
Therefore, Murray et al. (1986) extended the Anderson et
al. (1981) model to include the diffusion of rabid foxes.

Yachi et al. (1989) also treated the problem of
spatial spread of the disease just like Murray et al. (1986)
by incorporating the diffusion of rabid foxes. Their model
is different from the Murray et al. (1986) model in that
they include the migration of susceptible (S) and rabid
foxes (I). Yachi et al. (1989) presented the SEI model with

diffusion terms as follows:

aS_ |, _Nic_ a°'S

W*{I K}S ST Ds (20)
OE _ o7 rN J'E

a7 aSI {0 +b+ K}EJrDE'(%CZ (21)
[ rN a1

YT oE {5 +b+ K}!HLDZTJJCZ (22)

where D, , D, and, D, are diffusion constants for the three
classes of population.

Thulke et al. (1999) pointed out that reaction
diffusion models cannot completely consider the spread
of rabies by individual dispersing foxes and stated that

‘individual-based models of detailed fox behavior on small

*As for the description below, Hosono (2006) is also referred.

*Smith (1985, p. 132) pointed out that Anderson et al. (1981) ignores the spatial aspect intentionally in order to concentrate on

temporal aspects of the disease in a single fox population.
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spatial and temporal scales have been suggested as an
alternative approach’ and they introduced several existing

researches.

3.3. Macroparasite Model

The SIR model proposed by May et al. (1979) in
the general context and the SIR model by Anderson et al.
(1981) briefly mentioned above treat microparasites such
as viruses, bacteria, and protozoa. There are, on the other
hand, epidemiological models for macroparasites such as
helminthes and arthropods. For example, Packer et al.
(2003) examined the influence of the predator on preying
under the existence of microparasites and macroparasites.
They used the SI, SIR, and macroparasites models to
show that if a parasite is highly virulent, the existence
of predator sustains the prey population under better

condition.

3.4. Multi-Host Community Model

Gilbert et al. (2001) applied both theoretical and
empirical researches to examine how a three-host (grouse,
hare, and deer) community affects the dynamics of a tick-
bone virus (louping-ill virus), in upland Britain. According
to Gilbert et al. (2001), in a single-host community, the
virulence and transmission efficiency of parasite determine
the final situation of a parasite-host interaction. In a
multi-host community, the most susceptible host tends to
be eliminated. Gilbert et al. (2001) extended these systems
and examined a three-host vector-pathogen community.
They showed that deer or grouse alone cannot to sustain
a tick-borne virus but the grouse-deer community could
sustain the virus. The grouse-hare-deer community
increased the likelihood of virus persistence.

Laurenson et al. (2003) used the modified version of
Gilbert et al. (2001) model to examine the following. First,
they empirically examined if a decrease in the hare density

results in a decline in tick and louping-ill virus populations.

They compared the results of a manipulated treatment
site and two control sites. The result was that both the
tick and the louping-ill virus numbers on grouse decreased
statistically significantly on the treatment site, where the
hare density had decreased. Second, they examined the
influence of the decrease in louping-ill virus prevalence
in the grouse population and found that the number of
young produced per adult female grouse had increased
statistically significantly in the treatment site. Lastly,
they theoretically examined their assumption: mountain
hares are a reservoir species and crucial epidemiological
component for this virus vector system (p.178). They
concluded that the louping-ill virus persists with hares as
the sole host as long as the density of hare exceeds 6.5km™.

Dobson et al. (1996) also extended their SIR model
to include a second species of host in the context of
brucellosis disease. They showed that in case of elk and
bison in Yellowstone, the total number of susceptible and

infected are stable over time.

3.5. Major Applied Disease
In what follows, existing researches that were not

treated above are overviewed.

(1) Rabies virus

Thulke et al. (1999) applied the SEI model to rabies.
Traditionally, in ecological modeling, the scaling-up
method is used, where by trial and error, models are built
from a local scale to a global scale. On the other hand,
they presented to build a model from the global scale to a
scale down and applied this method to rabies.

Smith et al.(2002) developed a model to compare
culling, vaccination, and fertility control, where rabies in
Europe and bovine tuberculosis in England are used as
examples of acute and chronic diseases and they showed
that ‘lethal control can be more effective in disease

eradication in an isolated population than vaccination’.
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Bohrer et al. (2002) treated rabies in Israel’s Negev
Desert, where rabies epidemics have occurred in 7-year
cycles and foxes (Vulpes spp.) and feral dogs are seen
as the main reservoir species. Because in this area, the
distribution of canid species is scarce, they compared
the traditional method of the uniform spread of oral
rabies vaccination with the non-uniform spread of oral
rabies vaccination. They showed that under certain
circumstances, the latter is more effective than the former.
They extended the May et al. (1979) model to build a
stochastic, spatially explicit, individually-based, and
discrete time-step model.

Vial et al. (2006) examined the effectiveness of
vaccination for African wild dogs, who suffer from rabies
outbreak. They empirically showed that the population
will sustain if vaccine, which is effective for two years, is
applied for 30% to 40% of population every one to two

years. Their mathematical model is not shown explicitly,

but their model is an SI model with vaccination.

(2) Bacteria

Dobson et al. (1996) examined brucellosis in bison
and elk populations in Yellowstone National park. They
built the SIR model of single host population type (for
bison only) and multiple host population type (for bison
and elk) and conducted numerical simulations. In both
cases, the numbers of susceptible and infected are stable
over time. They also found that the host-density threshold
for brucellosis establishment is so low that it is difficult to
remove brucellosis completely from elk populations.

McCallum et al. (2005) examined microparasitic
infection in marine protected area. First, they proposed
fishing out strategy: fishing can remove a parasite if it
takes the population size below the host density threshold
for the pathogen. Based on their analysis, as is expected,
the fishing out strategy is not possible when reserve

exists. Second, when the rate of movement of adult hosts

between reserve and stock is low, for some effort values
the sustainable yield is greater if the pathogen is present
than if it is not.

Webb et al. (2006) examined plague epizootics in the
black-tailed prairie dog in the Pawnee National Grasslands
in northern Colorado. Based on the mathematical model,
they showed that classic flea-borne transmission cannot
drive plague epizootics in prairie dogs. Instead, a short-
term reservoir is the driving mechanism in plague
epizootics.

Xie et al. (2009) treat the problem of brucellosis,
which is spread from elk to cattle in Yellowstone National
park from the bioeconomics point of view. They pointed
out that wildlife-transmitted diseases affecting livestock
has become one of the most important issues in human-
wildlife conflicts along with crop damages and auto
accidents. However, only limited attention has been paid
to wildlife-transmitted diseases in both the ecology and
economic literatures. They examined not only farmers’
private response to disease (fencing off their land) but also
the impacts of public sector measures (set up feedgrounds
for elk). They showed that closing elk feedgrounds will
only marginally reduce cattle infections. This is because
closing feedgrounds reduces infectious contacts among elk
on the one hand, but it also increases infectious contacts
between elk and cattle. Although elk feedgrounds have
been advocated by farmers to reduce livestock infection
risks, this result suggests the importance of examining the

impacts of disease control strategies.

(3) Parasite and Prion

Roberts et al. (1995) examines the likely effect of
vaccination in France using the mathematical model,
which will be carried out by distributing baits containing
the oral vaccine of rabies and Echinococcus multilocularis
by a helicopter. They showed that if the prevalence of E.

multilocularis in foxes is low, oral vaccine may succeed in
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the eradication of parasite.

Miller et al. (2006) developed seven models to
investigate the relative importance of a possible pathway
for CWD transmission among mule deer. Because effective
treatments such as vaccines or therapies of CWD are
missing, it is important to reveal a transmission pathway.
They compared seven models using data from natural
epidemics in captive mule deer and concluded that models
portraying indirect transmission perform best. They also
found that the basic reproductive number was 1.3 or

greater.

(4) Others

Choisy et al. (2006) examined if human harvesting
of game animals increases prevalence and mortality.
Based on the SEIR model, they concluded that the density
dependent compensation of harvesting tends to increase
the prevalence of a disease. They stated that optimal
harvest efforts based on typical population models, which
do not account for disease dynamics, can lead to the
unexpected extinction of game animal.

Kawata (2009) used the SI model to examine
whether human hunting can improve the health status
of local ungulate population. He concluded that human
hunting helps prevent the spread of disease but it does not
help in the selective removal of infected individuals in a

population.

4. Concluding Remarks

Epidemiological researches using the SIR models in
wild animal management began in the early 1980s and for
more than decade, rabies has been the only target of this
field of research. After that, bacteria and parasites have
started to be examined in the 1990s and prion in the 2000s.
The number of articles are 6 (1981-1989), 3 (1990-1999),

and 14 (2000-2009), suggesting that epidemiological

researches on wild animals have become a more important
issue. However, the research field is limited mostly to
Europe and U.S. and half of these studies treat rabies.
Application to other countries, especially developing
countries and other diseases as well as other fields such as

aquatic wildlife is required.
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Abstract

In Sri Lanka coconut poonac, a byproduct produced from the coconut oil production process,
is being used for feeding dairy cattle. Though poonac is cheaper than formula feed, it is feared that
the bad effects of cattle health due to its high fat content. This study clarified the economic effect
of poonac feeding on dairy farming. We conducted interview survey with 40 small-scale farms in
Kurunegala District, and analyzed the relationship among poonac feeding, cattle disease rate, raw
milk production and dairy farming income by using the multiple regression analysis. The risk of
cattle disease increased as poonac feeding. On the other hand, participation in the feeding training
was effective in reducing outbreaks of disease in dairy cattle. Moreover, we found that analysis
indicated that poonac feeding produce positive effects on raw milk production and dairy farming
income. We suggest disease risk decreases and dairy management improve if dairy farmer feeds an

appropriate method by taking part in feeding training.
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1. Purpose

In Sri Lanka coconut poonac (hereinafter referred to
as poonac), a byproduct produced from the coconut oil
production process, is being used for feeding dairy cattle.
Poonac is cheaper than formula feed and the effects of its
high fat content upon the health, etc. of dairy cattle are
known (Reynolds 1995).

This study clarifies the economic effect of poonac
feeding on small-scale dairy farming. We approach our
purpose by calculating the relationship among poonac
feeding, cattle disease rate, raw milk production and dairy

farming income from management data of dairy farm.

2. Analysis methods

From December 2008 to February 2009 interview
surveys were conducted with 40 small-scale, composite
management dairy farmers from the densest dairy cattle
breeding area in the northwest part of the Kurunegala
District in Sri Lanka. In the questionnaire, we asked the
information of family member, dairy cattle detail, dairy
cattle disease, farm land, income (dairy income and non-
dairy income), etc. for each farm. Then, the economic

effect of poonac feeding was cleared by using the multiple

regression analysis.

3. Outline of dairy farm

3.1 Importance of dairy farming income

For income percentages of the farmers surveyed, dairy
farming accounts for 50%, non-farming 30%, farmland
12 % and paddy fields 8%. Dairy farming is a vital
source of income for dairy farmers engaged in small-scale

composite management'.

3.2 Feeding methods

Formula feed, rice bran and poonac are used as purchased
feed. Each is priced at Rs.30/Kg, Rs.8/Kg, and poonac
Rs.20/Kg. Also, vitamins and mineral are used. Feeding
methods are shown in Figure 1. The percentage of dairy
cattle fed formula feed and rice bran are the highest at
68%.

The absence or presence of poonac feeding and the
differences in raw milk production, etc. are shown Table
1. Generally poonac is known to increase the fat content in
raw milk (Reynolds 1995). Therefore, the farm gate milk
price from dairy cattle’s feed with poonac increases in
relation to the price determination system of Sri Lanka?.
This system decides the farm gate milk price for the dairy
farmer based on fat content and solid non-fat (SNF). As a

result, income per liter of raw milk also increases if poonac

is fed.

4. Factor analysis for disease outbreak

on dairy farming income and cattle

The effects of poonac feeding on cattle disease rate was

analyzed by using a Tobit Model. In addition, analysis

! Dairy farming income denotes gross profit from raw milk sales. Dairy farming income is defined as the gross profit from raw

milk sales minus feed and veterinarian costs.

2There are three kinds of feeding methods for dairy cattle, “Poonac-only feeding”,

formula feed and rice bran feeding”.
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poonac and rice bran feeding” and “poonac,
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Poonac + Formula
Food + Rice Bran
4%
Poonac + Rice
Bran
6%

No Purchased
Feed

8%

Formula Feed +
Rice Bran
68%

Figurel: Purchased feed and percentage of dairy cattle

Tablel: Milk productivity per cattle with or without poonac feeding

Cattle with
poonac feeding

Cattle without
poonac feeding

n
Miik productivity ( £ /day)
Fam gate milk price (Rs/ £)
Gross income (Rs/day)

Feed cost (Rs/day)

Dairy faming income (Rs/day/fam)
Dairy faming income (Rs/day/ £ )

15 96
10.00  (4.66) 9.88  (4.56) ***
3293  (0.26)  32.10  (1.67)

329.47  (42.74)  318.91  (63.77)
74.36 (154.03)  94.62 (152.37)

953.78 (135.61)  225.74 (129.23)
24.93  (4.00)  22.44  (6.46) **

Note: Figure is sample average. Figure in parenthesis is standard deviation.

* %k
>

**#*: the between with and without poonac feeding are statistically significant

at 5% and 1 % level, respectively.

was conducted using Ordinary Least Squares (OLS) to
clarify the factors that affected raw milk production and
dairy farming income. The following is a description of

the factor analysis.

Y1 (DR) = F (PD, BD, N, N5, E, NID, TL, FC, FTD,
Vv, PC)
Y2 (MP) = F (PD, BD, N, N5, E, NID, TL, FC, DR)

Y3 (FI) = F (PD, BD, N, N5, E, NID, TL, FC, DR)

Dependent variables

Y1 (DR); Cattle disease rate per farm in the past year,
Y2 (MP); Raw milk production per cattle, Y3 (FI); Dairy

farming income per cattle

15

Independent variables

PD; Poonac dummy (poonac feeding; yes-1, no-0), BD;
Breed dummy (Holstein breed-1, others-0), N; Number
of cattle, N5; Number of cattle from 5 years up, E; Years
of dairy farming management experience, NID; Non-
farming income dummy (Non-farming dummy; yes-1,
no-0), TL; Pasture area per cattle, FC; Feed cost per
cattle, FTD; Participation in feeding training dummy
(Participation experience; yes-1, no-0), VC; Veterinary
medical cost per cattle, PC; Disease prevention cost per

cattle, DR; Disease rate per farm in the past year

The results of factor analysis are shown in Table 2.

Poonac dummy (PD) had a statistically significant effect
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on cattle disease rate (Y1). Other statistically significant
factors were breed dummy (BD), feed cost per cattle
(FC), participation in feeding training dummy (FTD)
and veterinary medical cost per cattle (VC). It indicated
too much supply of poonac had high disease risk. On the
other hand, it is possible that disease risk decreases if dairy
farmer feeds an appropriate method by taking part in
feeding training. In order to control outbreaks of disease
in dairy cattle, the dairy farmers must actively participate
in feeding training.

Poonac feeding (PD) then affected raw milk
production per cattle (Y2) and dairy farming income per
cattle (Y3), and each had positive effect. These indicate
that the poonac feeding may take a large income to dairy
farm because the farm gate milk price is decided by fat
content and SNF in Sri Lanka, and poonac feeding has
higher farm gate milk price due to high fat contents
of milk. However, the result of Metabolic Profile Test
(MPT), which was analyzed by 26 blood samples from
6 dairy farms® in Kurunegala, indicated the greater
possibility of liver malfunction and reproductive disorders,
mainly due to high fat content in main feed ingredients
such as poonac and rice brant. This result is same as
the relationship between poonac feeding (PD) and cattle
disease rate (Y1) in table 2.

Holstein hybrids (BD), pasture area per cattle (TL)
and feed cost per cattle (FC) had also positive effects
on raw milk production (Y2). The Holstein hybrid has
much milk production than the domestic breed. However,
disease treatment costs are expensive for Holstein hybrids
because they are weak for sick and hot temperature. The
Holstein’s disease risk appears to the result of Tobit model
in table 2 (BD and Y1). Moreover, we found negative

effect on raw milk production (Y2) when there were a lot

of cattle from 5 years up (N5), though cattle size (N) had
a positive effect.

Almost factors which had statistically significant
effects on dairy farming income per cattle (Y3) had same
sign as raw milk production (Y2) factor analysis. The
factor analysis suggests that the smaller the non-farming
income (NID), the higher the efficiency of dairy farming
income (Y3).

Cattle disease rate (DR) hadn’t statistically
significant effects on raw milk production (Y2) and dairy
farming income (Y3). However, there is possibility that
we will indicate an appropriate method of poonac feeding

decrease disease risk and bring improvement of farm

management, if farmer joins in feeding trainning.

5. Conclusion

We found that poonac feeding had a positive effect on
farm gate milk price, raw milk production and dairy
farming income. Dairy farmers feeding their cattle more
poonac than formula feed can be said to be doing efficient
short-term dairy farm management. However, doing
so increases outbreaks of disease in dairy cattle and in
the long run, there is a risk that feeding cattle with high
fat content poonac will reduce the production life of the
cattle. Dairy farmers must acquire correct information on
feeding. This study was done during the rainy season but
rainfall was unusually low and cattle were being breeded in
a close environment during the dry season. Farmers were
conducting breeding management with purchased feed as
the main feed source and poonac was fed to cattle under
these conditions. Proper feeding technology is needed for
the dry season. We believe that it is essential for many

dairy farmers to actively participate in the feeding training

s The 6 dairy farms were included in 40 dairy farms analyzed in this paper.

+This result of MTP analysis will be reported in another paper
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Table2: Factor analysis of disease rate, milk productivity and dairy income

Y1 (DR) Y2 (MP) Y3 (FI)
Tobit OLS OLS
n 40 40 40
Constant -0.83 (0.30) o 712.25 (398.41) * 23019.59 (10901.60) **
PD 0.42 (0.14) o 467.71 (267.10) * 11308.16  (7244.41) *
BD -0.28 (0.13) o 238.71 (198.88) 5815.85  (5355.10)
N 0.03 (0.03) 108.37 (51.03) ** 2435.5 (1399.91) *
N5 0.04 (0.07) -177.94 (99.93) * -4951.87  (2670.22) *
E 0.01 (0.01) -13.77 (12.92) -92.08 (350.10)
NID 0.22 (0.14) -195.50 (202.30) -10215.99  (5635.46) *
TL -0.05 (0.05) 141.52 (72.11) * 3840.68  (1951.61) *
FC 0.01 E-07 (0.04 E-08) ** 0.03 (0.01) *** -0.18 (0.19)
FTD -0.42 (0.20) o — -
VG 0.04 E-06 (0.02 E-06) * - —
PC 0.01 E-05 (0.08 E-06) — —
DR — 157.05 (273.35) 16912.07 (16152.17)
Adjusted R* - 0.53 0.23
Log likelihood -8.53 — —

Note: (Y1); Cattle disease rate per farm in the past year, (Y2); Raw milk production per cattle, (Y3); Dairy farming
income per cattle, (PD); Poonac dummy, (BD); Breed dummy, (N); Number of cattle, (N5); Number of cattle
from 5 years up, (E); Years of dairy farming management experience, (NID); Non-farming income dummy,
(TL); Pasture area per cattle, (FC); Feed cost per cattle, (FTD); Participation in feeding training dummy, (VC);
Veterinary medical cost per cattle, (PC); Disease prevention cost per cattle, (DR); Disease rate per farm in the

past year

Figure in parenthesis is standard deviation.
k% kK,

, : statistically significant at 10%, 5% and 1% level, respectively.

and that the knowledge provided in the feeding training

will prove effective especially during dry season.

Note

A summary of this study will be presented at the 14th

AAAP Animal Science Congress in Taiwan August 2010.
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ABSTRACT

The purpose of this paper was to verify consumers’
evaluations of the advantages of improving feed self-
sufficiency in beef production. The survey, measuring
consumers’ evaluations of the advantages of improving feed
self-sufficiency in beef production using Best-Worst choice
experiments, was conducted in March 2008 (n=618) in
the Tokyo metropolitan area of Japan. The analysis of the
survey data suggests that the respondents can be divided
into three categories by the evaluation patterns, but all
the respondents thought that “Tmprovement of safety of
cattle feed” was the most important aspect of improving
feed self-sufficiency. In addition, it was confirmed that a
respondent’s ideas of frugality and food safety significantly

influenced the evaluation patterns.
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ABSTRACT

Recent economic development in Asian countries
encourages the Japanese agricultural export. The purpose
of this paper is to evaluate the demand for Japanese milk
in Shang-hai, China through conjoint analysis, one of the
stated preference methods. The result revealed that those
who are conscious of food safety such as child-raising
generation show higher marginal willingness to pay
(MWTP) for Hokkaido milk than Chinese milk. Also,
MWTP becomes higher when consumers recognize Japan
as an agricultural country. Therefore, it is important to
appeal the safety of Japanese agricultural products to the

Chinese consumers.
[Key words]
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The ecology of the red squirrel, Sciurus vulgaris orientis on the campus of Obihiro University

1. Nest and nest tree selection

Yui YAMAGUCHI and Hisashi YANAGAWA

wm =

LB PERTFHRENIZIB W T20094: 4 H T2 5 8 HIZMF T, = U R Sciurus vulgaris
orientis DY L ERADBIUIEA L CHA L. FH3EO=Y ) ADOENFER S, £ONRIT
BORBI4BE, MARBE26H3 L OV Ot 3 Th o7z, ARITERIRELE L OO BEAIZBNT,
R E <, MEERORE WEEER2®IR L7z, HEAZTLE LI PREIL 28mO 7 7 v K
WIZBIT D, SARBE L EEimEO AL, Wb ERREOBIICE W CTILRE DD X Y
BENPKEDNoT2. = ) ZAOERAREZRET H72DI101E, BEARZT TR, ZORALOERE
ICHEETDOUNERD DA ).

F—U—F VU R, HRE, MARE, SRR, K¥Fy o/ X

Z T REEACEIZIAL 943 D F % U X S. vulgaris O
FETHY, LEOIZIERMICARE L TWD (F)

&

il

2L DEWIT L > THIZTEEREITH 25 (Hansell 1985b) . ANFED BT IFERIR B (drey), MLAKEE (nest),

2005) .

B EVEY 26 £72FHOIRE, Kilh» b olalkE, BROBHANICEL LD IR ENDH Y, THREIZ & > TH

Z LTl LWRED & OB T & U CHRAFIHT 572 AENDFHSABN R D720 (10K 1986), HHEA
 (Steele and Koprowski 2001), ®H ALY 204 H EIRICEE D 2 BRIEWRE U A AREME N H D, Ll
ICEETHLEEZLND. IINE TORMD B REARPUZ ST 25T BV T,

= ¥ U R Sciurus vulgaris orientis THOMAS 1%, = — NS DOHEDREIZOWNTITEE STV,

WIREGPERT: e B AR BB B e

Laboratory of Wildlife Ecology, Obihiro University of Agriculture and Veterinary Medicine, Obihiro, Hokkaido 080-8555,

Japan
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R, i A

AR L TATHL O AR ORI IR AR L TR Y (H
JII 2004), HATICBISRT 5L OTEXLHABM THS.
L, 20X ARHBREIT ANHOBFREIT R 81
FoEINST V. Lo T, AAMBRBE T COM
BARRPUZOWTIET 2 2 &13, AEEZRETDHEED
—ODHHERDLEEZXLND. I TRIFETIE, A
BB Tl D H NG PE R PRI W TROJEIE D &
WCEBRORHZ LT 5 2 L C, =Y U ADE AR
PUEET DR Z LV FEMICHO NI T 52 2 &4 HBY
L.

REME K VRAEAE

7 IS 78 PE R A (HIFE © #941ha) (23T, 20094
4 A TS 8 A THE THELTR>72. =Y Y 2D
BAFRF 5720, 2 Bl O CH I FRA N 2 1
A L7z, BCOBARERRIC, PRI L OWRIREE A F
THROBEREITIR -T2 FIERZ R L2854 13080
L, R LEREZ#R L. BRENERIZONTIEE
DIEHE (BRIREE, MUREE, F X OZ ofth) 2508k L7z

PRERIIARIC L > TR ST B A 542, Bttt b (m)
BROEEARDOFLNEDOFAL (4 FHAD) Ziesk L, B
FIE (% 5 oM Bm/EEARORE X 100) ZHH L.
FIEREAZ L E LR 28mOME 7 2 v | (James
and Shugart 1970) 2 L, 7'm vy MNIZBIT 205
EA5em A EOE BALUANOBARZIEERA L EE LT
7a oy PNOE AR LU BAOHHE, & (m),
BLOWEER (em) 24 L, SAREE (K ha) B L O
i Wi AR A i (ndha) 25 H L 7=

EROIRBL & JER IR, B8 L OMILIREL & FEE BLR DR Tt
TR & IRIERI OFIBITIR D D DD 720lT, i

Z A Fisher OIEMERBREXI1TR>72. E2BEB &
VB ERICOWTIE, B Y AT 4 v 7 BRSH &2 v
TH L7z, BRI & MR ORI BT 5252 B D728
WZRr AT 4y ZENESHTE T, Bof Eek LU
BEEE, HEAOBERS LOWEER, Y2y RO
SR L O s G i A 2 e Lz,

S

FER SR, BRIREL143, MRE265E LT D
3B ThH -7z, ZIHD H HLERIRES LUK 2 %t
SUCHEETT o Tz,

HRAROBAS A 71, BRI TITEEER 144, MK
HCITSHER25AR & ILIEM 1 R CTh -T2, FEHFAILS
BERITAR & IRIEMIIARTH o7z, BRI L IFR IR
BEOMARE & I3 BoRO BN T3t & L3EM OEIA
WENH BV (Fisher O EMEMESRME, P <0.001).
BOREL, MLIREE, B XOBEEBRAICISNT, #EiTzh
ZH16.45+4, T1m (F¥)+ SD), 17.99+4. 16m, Bk
U'4.88%5.79mTH V), JEBEARITHAFKRE (2 o2
T4 v Z BYRSHT, P <0.001) 3 X OULKE (2 2 25
# w7 [BIFGT, P=0. 0077) IZBV N CHEIZEN =72 (£ 1,
2). MmEAITERE, TRE, BXOIEERACE
VNT36. 84+ 13. 08em (G4 + SD), 42.58+11. 59¢m, 35
FU%29.95+12.91ecm TH Y, JEEBEARICHABRIRE (2
CAT 4w ZEIFHE, P <0.001) 5 L ILRE (7Y
AT 4 VARG, P <0.00D)ICB W TAHBEICKE
-7 (F1, 2).

BROREL & LR oL 217 5 &, BoH B
Hopk B & MR B c2 248, 36 £2. 45m ((F%) £SD)

L7.62£3.80m, HEE[A1E53.01+£14.00% &£43.87+

1 ERIRER L IEE RO E R X O E ER D ik

BRIKEE (n=14) FEE AR (n=208) .
P B L K]
BRERIN mean SD mean SD P
¥ m(m) 16. 45 4.71 14. 88 5.79  <0.001
Ji = EAE (em) 36. 84 13.08 29. 95 12.91  <0.001

¥ B RAT o w7 ARSI



WIRBERT X ¥ LR RICBIT DY Y 2D/EfE

F 2 IRELIFERAOE GRS L O &EE RO gk

- Btk e (n=26) FEE BR (n=208) .
BRSLRIN mean SD mean SD P
B & (m) 17. 99 4.16 14. 88 5.79 0. 0077
Jifa i A (em) 42. 58 11.59 29. 95 12.91  <0.001
* B RAT 4w 7 AT
#3 EBIORELOZ Ty SNIZEBT 5 ERBEERN O LR
R (n =14 TMARE (n =26
G meaﬁq%( S; meaﬁq%( S; P
5
#1 EE (m) 8.36 2.45 7.62 3.80 0. 498
REEE (%) 53.01 14. 00 43. 87 21.84 0. 151
HHA
it (m) 16. 45 4.71 17.99 4.16 0.278
Jifa i LA (em) 36. 84 13. 08 42.58 11.59 0.144
A= AN
SEAREE (R ha) 256. 73 139. 02 173.21 95. 81 0. 039
fifa & W i F A 3 (nf 'ha) 97.10 44. 09 65. 41 44. 45 0. 026
TYAT 4w BT
Fd  EBEAROPLEOEO AL OS5AR
. % (%)
P TRRE =1 IREG=22)
&3] 7(50) 16(73)
=l 2(14) 2(9)
W 17 1( 5)
[i] 4(29) 3(14)
#5  RERIRE & ML= oADK
AE (%)
e RIRE (h=14)  IREE (n=26)
ARSI
T A NI Picea pungens 4(29) 3(12)
T3 Pinus parviflora 3(21)
Faot>IT3AT  Pinus koraiensis 2(14) 4(15)
2 hO—7Y  Pinus strobus 1C7 2(38)
N R~V Abies sachalinensis 1C7
=FA1 )N Thuja occidentalis 208
I—0 vy /)NY XY  Pinus sylvestris 1(C4)
TEBERE IR
N Larix kaempferi 321 13(50)
TEBEILNZERT
2T 72N Betula platyphylla var. japonica 1(C4)
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HHINFEPER T3 v /AT

21.84% ThH Y, WMEMICHEEIRP-IZ(m VAT ¢
v Z AR5 Hr, P >0.05; % 3). HEAOHLDLD
BOFRBEALEO AT, BRI L MLREO VLT b A
RbvEhot(F4).

HRAOBHL, BRECITEREEER Th LT S
VA Nt Picea pungens 15 4 AR, —J5, MLIRETIE%
YRR CTdH D W T~ Larix kaempferi 3134 & fx b
Eholo(FE). BIRZATHNCR TS, HRIRECILHE
FREHIERT Y, LRI CIIEZESHER D i b 2GR & 72
~72(F5). BEs L OM&EE
BRI CHBEEIADN ST (B VAT 4 v 7 [l
SyHE, P >0.05; % 3).

HRARDONABEY, BB L IRET, 2hz
H1256. 73+ 139. 024% ha (¥ + SD) & 173.21+95. 81
AK/ha THY, BKRETHEICE NS (RVAT 1
7 [EfHT, P=0.039 ; £3). EEREAELOME
Wi & FHIERIRE & IR T, £ 24197, 10144, 09
5N
ol P=

BIZHOWTIE, mEoE

m,ha CE#5)+ SD) &65. 41+44. 45m1 /ha TH 1,
BTABICRED TP AT 4 v 7 [AlF

0.026 ; & 3).

5 B

BRI JOMILIREE D & % B BRITIRE AT,
FHEBIOEIG N E L, =V U ATERARL UCAEM X
D b B A BRI L T e, SRR % 22 BRI R 2
LORHEEE BT HT L L BIT, RZENDDMER DK

M2 29870 &89 % (Lurz and Garson 1998). F£7-F %
U ADKHET® 55 ESEIT LB TOITFY 2 4fie7- 9

FHEB~DOERICL o TR SIS EEZ DN
% (Goheen and Swiheart 2005). =" U A [T LAk
ZRIAT 20, FCBARORETORHBAENE, Bk
BIFED63% % % & Fhi T % (5£)111985b). =
BOTHEEE
#, FRCR T a—9 <Y Pinus ponderosa O FE~-DF|

VU RTIEBR T —UL B U A S. aberti 1T

FAENENE W I ENH Y (Edelman and Koprowski

2005b), Bo L0 ITEFEIR RS D & D mTE
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BiFoH= U AD4ERE

EMN IV ENTZOND LitZeu,

FEEFAR LD BERELR L OMLREO S 5 EHRAIZBN T,
fmEmAE <, MEmERSRKEOVBIANRIINZZ E0D,
ALY REBRBAZHFATHERL TS EEZ LR
kXzk, 77—
VU AL EEEAL LTI RERBIARLIEINT 5.
BHOEWEIARIIRNEE o720, BIFZE L, BM»
bR IND EF X 5D (Edelman and Koprowski
F72% < ORIFRHTT R E 21 0E B (Gurnel 1
HEIZ IR DD E I Lo Lz DT
LATWNBTZD RE 7 A
BPUCPIRT S EERERN TH 72D THA .

B BEAD LS OFRBEAE O AL, BRI
BOWTHILREIZBNTHEIRHEL ol
DOHIT RN KGR Y L 0 2B & 38 KOS A & 28
LV EWE SN TS (LA 1986). Ziuid, dLE AR
THYEZV &2 I LTNEOERE RS, BEZKT S
HRWEDHELEZZ BTV D (LA 1986).
MU ADBEIZOWTHFERE N RDH L, KO THEE
& 725 Tk Y (Edelman and Koprowski 2005a), AHF%E
BT DHRERE B LTz,

A (1986) 12 & % &, BRREIT—HF2@ U TR Sh,
BIHIZ b DN S, —FF, IRBEEFEICEICFIHINS
T ENEL, HMEEROR S SRR SIcE LD
(A 1986). ERCIRIE & MR B <A &

FHICHBN IR D L SNDD, AHFRIZBNTY
T B OB BRI O BRBE R D < v
.

HERKOBIAS A 7L LT, BRI CIL ke ZE# 23
BHE< ot ¥4 U A S vulgaris TiE, HHEA L
U CHEEBNIER % & TR B W CH ARSI 2 &0
HIR 2 HFkEHER ORI 232 0 (Kopij 2009).
BIARIZE SN BITAITTIENE D, @< n6 T &<
HNDbDl7osTLED. ZOZELEBTHIZD, 4
BRI S5 BRI BT EREERNC 2 < E B D A
ZRLIZDTHA D . BIOREM TH 5 3 ~4 AHIC
IR E DRI, B L TR O T RORMICR

%. Edelman and Koprowski (2005a) IZ

2005a) .
1987),

(F)Il 1985a),

U A3

T —)

ZonkolT,

EWRLD

TEIEMED



R e, il

BT DT (FIIED 1999), BHEICHH S 5K
BZIZEN TRV, 4ERT A8 L CERBEEZ bRk

HEERNT, FEENDORREYT, B g RIEORE
ERERT B2, BIRADEESFTE LTIVELT
WekEZOND. —F, IURE TIIBRESEM D KD
270, EHEILEIZE A ERA SN o7
TR RIA S LD Z EnE L, =Y U AR
PRAEE LT 5720, ARFHAEHIZ ISV T ORI ArRErE
DEVBIETHST=2D1ZA S .

BORE & MRICI W TAHBRENAONIZDX,
BN T vy NI 2 SARE FE TS KON & W
BaatTh by, BRI LOEEARICET 5 REERIZ O
TEHABENA LN ol BRI TIXILREL Y b
SEARBEENE S, MEBIERE S E Y & 0 K& VB
Wiz, ZORERIE, BIAROEED ST 28R
% L9 Lee and Fukuda (1999) DWE &~ 5. H
SMTENZARDTZIEDNY OSERIIR ECOITEINRATH Y ,
MG E e LTV R WESEZ LD SEBIEA, H%REY 35
7 EDOITENR R B D (RYT - HAS 2001). ZEHEHIC
WO, BELIERITY AOBEBFELZT, 60+
W&EEN»DORNY % 5 %2 % (Tanura et al. 2006)
EORBLUTBIEIC LN D20, KD OAR~OBEIZE
B, WRENPLTERET DLV AT, AN
DEELTODRENEL T Lt

AHFFRICRNT, BORE & MR OB THEZAER S
AT BRI, BB LOEBEARIZET 2 2K T <,
Z DA D ERN Th o 7o, BAR D & FH ot
RIZRE 72 & O RPN b OPRFERKEL & ORITIE,
EIRZ AT 5 72 (Gurnell 1987), BHECA O E T
BT LTHHWHN L ERIREO & %5 AR Z 3R T 5
BT, RVEEREREERE o EBEZOND. U
£V, =YV RERETHEIIE, BIHOBAICEDS
ERRBE OB BARIC B D 2 HIR, F722b bk
BRI &V A AOMEFFEAT O MR HDHTZH D .

P
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ZHTVBARDREZ LTWZE E
U 7P IR H8 PER S BRBEARA AT 2 28 DA EF BEIUERAR IS
ESHMLR L BT ET. £, 2L 0FERDER T
BaWCEEE L, [REFAEEE B AR E M HEE
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Abstract

We performed an investigation on red squirrels’
nests and selection of nest trees from late April to August
2009 on the campus of Obihiro University of Agriculture
and Veterinary Medicine. Forty-three nests were found,
of which 14 were dreys, 26 were nests, and 3 were not
classifiable. For their dreys and nests, red squirrels chose

high conifer trees with large DBH. Within a plot 11.28m

39

in radius around nest trees, the totals of tree density and
those of basal areas were both higher for trees with dreys
than those with nests. To preserve trees that are most
suitable for red squirrels’ nests, we need to be aware of
the characteristics of nest trees and their surrounding

environment.

[Key words]
red squirrel, drey, nest, nest tree selection, university

campus
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FHEMER T~ OB LD 7 aF T = O
MEHRY, ETREEY, EooaH?, @EELTY, W EY
(ZAF : 20104-4 H30H, =¥ : 201045 H21H)

Analysis of clothianidin using surface enhanced Raman spectroscopy

Hideo Kakuta” , Masao Gen? , Yoshihito Kamimoto® , Yoshiyuki Fukazawa® , Yoh Horikawa®

wm =

MEOIRT KT - BRETIEL, T~ 0edEEIc L REED 7 nF7 =2 (Clothianidin)
DT~ ALY MLE X OFRE R T ~ o (Surface Enhanced Raman Spectroscopy : SERS) A2
7 SADREEIT T2, 7 0F T =20 SERS ALY MVITEE DT~ 2 AT bbb Hs
EDTRT AN, E— 7 BERIOBRBILER ENARE B> TnWe, £z, pHBKIET
T VARG MIASOFBIZONT, EBRIUE LN Gaussian & AWV ETGFIC L O RET LT,
FEREHBEIZL VB LN AT MG, 7aF 7=V I NB LS k7 EOFNL TR
ORI BRIZRAE LT D 2 E BRI E Tz, T R - A Ve 8A,  Lppm FEEE O
RED7 nF 7 =U2RHd 25 2 LARETH -T2,

F—D—KR:ruaFTr=vr, FTvrot, SERS, TR - Bk

ONLCMS 72 &% I DAL 3 BT 7 1E=° ELISA 572 £

GIEHEE e EBHVSINTND DS, 15 I3k TI

PR, REDSOIN LA S h DB 15 Y b DN ABE LI L LTINSl R OREURTH 5.
DR E 20, ZoReM AR - fiHLICHRETE R —Ji, TGRS DESRIC L by, TR

e

il

SHISHTIEA R D BTV, BEIZ, HPLC, GC-MS 35 K T E IR (3 5 WISBIR ER)) 72 E T T ~ >

1) HEEEREITE o & — (CILHEE ) - 4 AT (P23 1 R 4 1)
Plant Ecochemicals Research Center (Eniwa, HOKKAIDO)
2) AU TRFRERE CROHD /M)
Graduate School of BASE, Tokyo University of Agriculture & Technology (Koganei, Tokyo)
3) FRARINRPERRLAN & o & — ()1 IR 4 1)
Kanagawa Industrial Technology Center (Ebina, Kanagawa)
4) IR B PE RN

Department of Food Production Science, Obihiro University of Agriculture and Veterinary Medicine
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MRS, Lok, S VR

BELARZ M EFHAIL, Ut E DT 21T H 2
EWRTE D, FRZRIRT /) RA-08 I Fitk & W72 3K ia
B8R T ~ L4y Heik (SERS) 1, LW Ok EE 22 5y ey
Pritd U TR SHRIEORI T 72 &~ Db 237
BNTCWD (MG, 2009, Jitraporn, et al., 2010),
AHFFECIE, MMEICERIE L7281 it - Febl & AV C,
Bedfle LTEZHEN TV DA =aF /4 RREED
saFT=VUICERL, 20T o KUK EHE
T~ AR MVOREEIT 572, 72, DFT(Density
Functional Theory)EfIciES3< As MLVEREZIT,
T AT MOVRITENE & HelgEt L2 0 TAbE TR
HT 5,

RERTTE

1. BELF /AT - ERMH

BEAALE LTHOYLNTWS, XF=aF /A RFRD
7 g7 = (Clothianidin) (Z, ZRREEEH RS (Fn
JEAIE T3S AL, 99. 0%, HPLC ) # AF L THN
oo 7uaFT =V rEEE, FoEERIRTTI U0k
53T 8> 2 VM Z300ppm DA i (EBMLKVE ) 2 TR L

AR - BE LTIV oltd 20 IEREHRT ~ ok
I EAT o1z, YRR OMT /R E BT I TR HRAEE
(3N) B L OVKFEbAR T FET F U v 2 GRIRFRR) 2 iz,
—EORENTIL, BRI LD U 7 LRI GRIERER)

TR (3mol/ 0) Z AR L CHIV V2, Z DIEDHERITHT B 720
PR ARG A KR PICE L, BRI ) =2
B ko RO Y aryzn—(44 0 F, BES
0. 4mm, Si{100}) % My, $R7 / Ki+3 K ORIEFUEHC
TR R AL (4N) 2 T2,

2. EWMBLVERS / HFOESR

SRR TR KL T B ERREEE PT-930KK (7 LRy 77 <
TV T NAR(IHEZAA ) 1Y, A=) RpESE AR o &
—FTH A AT RO g B, Fig 1IBR)ICLD
TERLU Tz, & OE@BITARTEE A A fCaa Il - 8% S
, REWT ALY Bm S THEF IR 2B T 2
EpRER &, R RIT A ARIRET R LRl T Y LD
FE R E CESRE, A INE - B S Y
RO —= 0 ZPTRE e IR EE 36 K OMEREEE D DA%
FRENTV D, HEE O SITITNER300~500 um D /) R
ABBOAFTTHY, Wil Z— BB TE 2,
D BRI BRI PR S 4L, ERE L ORI
1£6X10'[Pa] LL BIZfR7T= D, ZORESZEIZEY, 7
AV CAEME AT A DRSS S HIZZE L, R/
RO R F TR S, RIS LTt
BRI R TR T 5, £12, R—FYVTRRONIEET A
BAD LR ERE OEMIC LY, RIEWEDT 2 13E
AR L, $R7 /KL O A RO FE PR AR R T % —
BN S, RIBEAR DR T/ NS 78R R A (R A]

heater
deposition chamber
]—  evacuation pump
\\\ substrate
F— nozzle

evacuation pump+— |

transfer pipe

evaporation chamber

molten metal —_|

evacuation pipe
| — carbon crucible

+— Induction heating generator

inert gas inlet

Fig.1. Schematic view of Gas Deposition Instruments PJ-930KK(Ulvac Materials Inc.).



KR T < > GIEIC L DAL E O Rt

RETHD, AFBRTIE, Hbhia T0200CETMEL 2D
SRR AN R Y ERLEE, UIREEIEC] X107 [Pa]
FTEZEGEEITo7o, £ D%, 1.56X10°[Pal D&kl
J& He 7 A (iJ£99. 9999%) 1T, 1 — A o HIHN DGR
Z SRR ENEMC X 0 1300°C £ CmER - ZKF8 S, He
HAZ X V@B I T oy ko) ki1 % Nt
500 um @D /7 AV B HMIZR X TER Lz, ~V
SRR, BEEAFES S A7z Si{100) D v = oN—%
Btk F o 7B L THW e, ZOfth, SERS ZhH:
DHTz b ESNRNAT L AR A Lz,
BRIV B8R T R 71E, HATRY v a i@
IZ XD AER L7288/ KL, & 2D W IZBEH (Creighton
et al.1978) 3 L UK © D J7ik (Osaki, et al. 2005,
KiF o, 2008) #BZFI2L, %1 » AUAO LD %
fEH U7, R /BT ORBRIIMNEIZIL T, b= Ry
7T —ik (B - BERVKEDEEELE) BB AL E 7B
Z TR 2 HIE LTz,

3. IVUBLUREEARS T NI (SER) AR ~L
BEESITUARRY bLETE

T~ AT MV KOREWETR T ~ o (SERS) A<
MYORIENL, TAYZ by T EATORMT < o3tk
i (BT ~ v orkiE
(LENISHAW 8453 56.858), A3fifaELem’, JEhESHE 632, Snm,
IR 7730mW) & FI 2, AR O L—F H IR
JeT 4B LD, 100%, 50%, 25%, 10%,
BRBEICHRIE T & B, AL, THERE30sec, HIE
I EE200~3500cm ', FERIEH 1 BICHIE %17 -7,
By AR DOEEHEFEHZ DV T4 7 S/N FEME B v 722
S, EEMEREZHES L TREEZTT 7, b—
PN, BT X DRI R H 5 VIR Eo R
W aRE) S0 i O FTREMEOWLEE ERTHE S B — 7 ORI
VT NOEBEWINT D20, H10%H 5 BRI TR
J % RN AUIE100% O ) TRIE 247 - 7=,
SERS 2R DOFD B H3EHE, L—HF A 172210
% CHIEZEIT 72, FFHNIZ AT MVTHERFH R
12k D= BRELEDHIERITo Tz, ZOfh, —H0E

A AEE 78 JRS-SYSTEM2000%

1%D5
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BRICHEH WTRE 2R /NI T <
MBS U CTHW,
SERS A7 huik, ERE U 7= $RECH & R SR T/
bt CEATRI R KI30~50nm) & pH FREEEIE A VN CHlE
L7z BRIRODZ o F7 =V sy, ) a vk
RO B #ECRHI U 72, S B VBT, 300ppm i £
B L2y T =D KSR E AR L, AT
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Fig.2. Photograph of silver substrate (5>X5mm) mounted on

slide glass prepared by gas deposition method.
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Fig.4. The experimentary obserbed Raman spectra of clothianidin at pH4, 7 and 9.

Tablel. The experimentary obserbed Raman spectrum frequency of clothianidin at pH4, 7 and 9

Peak Vobsd Intensity/arb. unit
no. /em'! pH4 pH7 pH9
@) 260. 08 19375 15712 19437
) 310. 47 49051 42439 29954
® 358. 38 24242 20949 33507
@ 444. 28 18473 17342 9423.9
® 459. 15 27864 23049 41693
® 650. 79 55359 45206 66535
@ 668. 96 34322 30419 32137
754. 04 41602 36778 17837
© 777,17 31157 25051 56596
870. 51 32097 27770 23138
) 946. 51 41661 336563 73718
(D) 1050. 5 21493 17094 28238
® 1152. 1 13426 9636. 5 29145
1248. 8 26459 19234 30424
(D) 1295.9 18556 13756 15909
1317. 4 36672 29703 42474
() 1420. 6 39712 31586 20205
1432. 2 21286 16382 21134
1531.3 28529 23501 15269
1541. 2 40056 33623 42797
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Fig.5. Raman(solid state) spectra and SERS(80ppm) of clothianidin.
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Chemical structure model of clothianidin

Fig.6.

optimized simulation at HF/3-21G level.
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Table.2. Raman spectrum shifts (v/cm). those corrected frequency (V

KR T < > GIEIC L DAL E O Rt

scaling factor = 0.9085) and frequency mode

cor?

descriptions of clothiandin obtained from calculation at simulated and optimized at HF/3-21G method

v YV ocor Intensity

/em’! /em! Peak no. /arb. unit Frequency mode

268. 168 243.63 2.4

284. 799 258.74 ©) 1.6 2C-5C1 M 8CH:(9,10) R
14NTINISN = f4#£13C msk

318. 098 288.99 7.0

383. 289 348. 22 3.4

395. 088 358. 94 2.3 8CH,(9, 10) 2544 13C-14N2IN 25

432.2 392. 65 12.5

500. 612 454. 81 @ 1.7 15N-16H #51d#1

528. 556 480. 19 ® 3.0 3C-1C-5S-2C-7N ring 2 1C-8C-1IN Zff

595. 959 541. 43 3.6

653. 823 594. 00 12.5

666. 648 605. 65 9.3

682. 625 620. 16 6.3

703. 177 638. 84 ® 4.1 8CH,(9, 10) HiwpiL (S) 3C-4H TfhiZh 1IN-13C-15N 2544

785. 158 713.32 4.3

789. 422 717.19 6.2

803. 607 730. 08 ® 3.7 1C-8CLIN Z544  2IN-14N-13N  ZE421N02 (22, 23) 2544

863. 617 784. 60 ©) 14.0 230-21N-14N st Fifiifts (S)  11IN-13C-16N st FRfidig (S)
8C-11IN-13C xFRHAE (m)

1029. 1 934. 94 5.3

1040. 99 945. 74 () 3.4 8CH,~1C-3CH FEXxIFrffdiL  TN=2C FEXI Fffd i
16H-15N-17C-19H %I Fr & Z L (N, m)

1062. 14 964. 95 3.2

1088. 19 988. 62 4.5

1123. 65 1020. 84 66. 3

1162. 26 1055. 91 @ 15.0 TN-3C fififfE (S)  1C-8C fififfg (S)  17C-15N fififiE (w)
LAN-21N fififs (w)

1177. 68 1069. 92 7.4

1253. 82 1139. 10 .0

1278.51 1161. 53 ® 4 LIN-8C fififfg (m) 17C-15N ffiffs (m) 17CHZE
21IN-14N {fifi (w)

1309. 51 1189. 69 3.0

1387. 68 1260. 71 14.0 10H-8C-1C=3C—4H 4H, 10H FExFpEd AL (m)
156N-H, 1IN-H #Edbi
13C—15N fHifE (w)

1422. 95 1292. 75 ® 27. 4 220-21N {#iff (S)  13C-1IN i (w)  3C—4H FdAL (m)
1IN-12H A pav (m)

1446. 12 1313.80 ® 9.0 4H-3C-1C-8C (-10H) -11N-12H o> H w1 (FIH) (S)
15N-13C-14N FExtFifE (w)  21IN-220 fifE (w)

1476. 35 1341. 26 6.9

1509. 14 1371. 05 12.6

1563. 47 1420. 41 (D) 6. 8CHAEPAL (m)  13C-1IN {HfFE (m)  15N-16H #d AL (m)
17CH3ZE £ (w)

1631. 88 1482. 56 7.3

1660. 95 1508. 97 27.0

1670. 38 1517. 54 18.0

1682. 39 1528. 45 10.6 L7CH2ZE#4 (S)  15N-16H #pav (w)  1IN-12H #5rpi (w)
2C=TN fiifE (vw)

1698. 78 1543. 34 @) 39.4 1C=3C, 2C=7C xtFrfifE (S) SCH.ZAf (m) 17CHMEPIL (w)
15N-16H ffpiL (w)

1725.13 1567. 28 20.0

1758.91 1597. 97 17.1

1803. 22 1638. 23 10.3
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Fig.7. Simulated theoretical Raman spectra of clothianidin (blue) optimized

(HF/3-21G) and experimental Raman spectra(Red) at pH4.
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ABSTRACT

Using silver nanoparticle substrate fabricated on
silicon wafers, we studied clothianidin pesticide by Raman
and surface enhanced Raman spectroscopy (SERS).
Observed SERS spectral profiles of clothianidin indicated
the differences in mode and strength compared to normal
Raman spectrum. The influence of pH on spectrum mode
and strength was investigated by theoretical calculation at
HF/6-311Gdp and HF/3-21G level. On the basis of the
results, N and S atoms of clothianidin could be absorbed
on the surface of Ag nanoparticle substrate. It is probable
that clothianidin can be detected around 1 ppm. using the

silver nanoparticle substrate.

[Key words]
clothianidin, Raman spectroscopy, SERS, silver

nanoparticle-substrate
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Abstract

In academics, English is traditionally viewed as an independent department functioning on its

own with little, if any, cooperation or interest coming from non-English-related students and staff of

an institution. But with the changing times and increasingly competitive environment that have quite

dramatically impacted education in Japan, it may be time to more seriously consider some options

for making one’s English program more viable, and even indispensable, to the overall success of a

school. Available options include English resource center, language support for research in other

departments, networking with other departments, creating more opportunities for improvement of

English skills among students and staff, promoting a more “international” environment school-wide,

and utilizing computer-related options. Exploring and implementing such options for enhancing

one’s English program will set one well on the way to providing a higher quality education for

students, as well as ensuring a more successful school overall. In this paper, the experiences of

Obihiro University of Agriculture and Veterinary Medicine in such a transition are discussed.

Key words : English Resource Center, quality education, academic program, extensive reading

Introduction

Until 2004, Obihiro University of Agriculture and
Veterinary Medicine (the university) was still a national
university, and as such was very traditionally vertically

structured. Each department and even individual teachers

were very autonomous - basically doing his or her own
thing. For English, there was no department - which is
still the situation - and English teachers existed primarily
for the purpose of fulfilling the minimum requirements
of the Ministry of Education. There was only minimal

communication about education matters, policy or
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curriculum planning among the English faculty members.
Many teachers of other faculties and students didn’t see

the importance of learning English.

Before restructuring

1. No periodic meeting of English teachers for discussion
or planning

2. Not much rhyme or reason to the outdated curriculum
- some overlapping of classes and gaps

3. No incentives for English teachers to excel

4. Talk of personnel cuts after deregulation - in fact two
of the 5 English teachers moved elsewhere

5. Little activity outside of classes and exam preparation
- and no promotion of English faculty contributions to

the school outside of publications

Early actions

Deregulation and the transitional period - which
the university is still feeling the aftershocks from - began
about 2003. As was already mentioned, talk of cuts -
including “unnecessary” English education for science
majors — appeared on agendas. And, as mentioned, due
to uncertainty, people began jumping ship - including 2
English teachers. It was realized that action had to be
taken. The two surviving English teachers, of this national
university transition time to the quasi-private corporate
sector, talked at length about the situation and what could
be done. First they had to take stock of the situation
and resources at hand. Not having a formal language
department, they realized they needed to somehow create
a more recognizable and cohesive identity. This involved
promoting the integral role of English for everyone in the
school - from writing official documents for the President
to checking reports of professors and students to assisting

in making the library and other campus services more
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user friendly for international students, among other
activities... not to mention their basic role of educating
students with English skills to become world-class scientists
and researchers. They saw their efforts as something

that would indeed be an asset for the whole school in its

endeavors to reach a more global level of education.

Hiring new teacher

When it was finally decided, by higher powers, to
hire one teacher to replace the outgoing 2, the English
staff met with school executives to propose how the English
functions could be enhanced on behalf of the school
without any additional expense by hiring the right type
of teacher - one that possessed practical English rewriting
and teaching skills - among other skills - as opposed
to searching for a teacher with a PhD and numerous
published papers on Shakespeare. Being a specialized
science university, the primary role of English was, and

still 1s, to produce better scientists.

ERC suggestions

Here is an outline of the English teachers’ thinking
and planning for creating an ERC (English Resource
Center), which they believe can contribute greatly to

building a stronger school-wide academic program:

1. Create an identity - a focal point for “centralizing” and
better utilizing English resources
2. Build awareness by promoting the invaluable role of
English to the school at large
A. Networking - Building relationships with other
faculties, staff and students, and assisting them
with English-related activities (e.g. research trip to

Thailand or the Philippines)

B. Socializing - Providing “English lunch” chats and
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other social gatherings at the ERC for helping students
speak and hear English in a casual environment.
These events have been well received with current
participation often exceeding ten to twelve including
foreign students, graduate students and university
staff.

C. Newsletter - Still on the drawing board, but has
potential for informing students and staff campus
wide of activities and on-goings.

3. Better coordinate activities and curriculums

4. Meet regularly for brainstorming, evaluating and coord-
inating - the old adage of 4 heads being better than one

5. Provide more effective language support for research in
other departments

A. Check papers (this is already being done, so
wouldn’t require extra work)

B. Prep staff for international meetings and
presentations

C. Standardize such support and charge small fee

D. Holding workshops on making English presentations

6. Promote a more international environment school-wide

A. Support international-related activities of other
faculties and services including the new international
cooperation unit that offers dual degrees for students
interested in JICA, UNESCO or related work

B. Support the development and maintenance of
MOUs with foreign entities

C. Support staff and students interested in studying
abroad - those that do go abroad return with
greater English skills and can contribute more to
internationalizing the education program

7. Utilize computer-related options

A. Moodle - Activation of a relevant and practical on-
line education support system

B. CALL - Development of a more user-friendly and

effective CALL

C. Foreign student website
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D. Improve CALL room services and accessibility for
language self study

8. Provide consultation and guidance for bilingual
instruction

9. Establish graded reader (Day and Bamford 2002)
(Day and Bamford 1998) services - currently being
managed by English staff (This is truly an example
of English teacher efforts towards “Helping students
help themselves” and requires little investment of time
and energy on the teacher’s part once an automated
computerized system is put into place (Stewart 2009).

10. Provide other English materials

Closing

These are just a few examples of ways English
teachers can move positively beyond the classroom.
Some of these options may or not be applicable to every
situation. Some options might require more or less extra
effort beyond the line of duty. Some options may have
greater or lesser positive impact. Data collection and
statistical pedagogical analysis of measures and impacts
in this sphere have been initiated and future updates
will report on these outcomes as well. In the increasingly
competitive education field, the decisions and investments
one makes now in English education and resources,
accordingly, will play an important role in determining

one’s future outcomes and level of success.

*This paper is based on a presentation given at
the Japan Association for Language Teaching (JALT)

Hokkaido Language Teaching Conference on 19 October

2008.
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Abstract

Teachers at a science university were surveyed for their feelings toward students reading

in English as part of the curriculum. The information was gathered as part of a needs analysis

to create a syllabus for the English Reading Skills course for first-year students. Responses were

collected about undergraduate and graduate students; teachers were asked their opinions about

what both types of students should read in English in preparation for their science careers, and

about the English materials that are currently in use at the university. The results showed that most

respondents use English textbooks, in-class prints, journal articles, and Internet sites as the most

common materials for undergraduate and graduate school science courses. Teachers use English

reading in laboratory-only courses, compared to lecture-only or lecture-and-laboratory courses.

Undergraduates were perceived as having weaker English reading skills than graduate students, but

it is not clear whether those graduate students included foreign students. The survey also examined

opinions about the importance of English reading and about the need for certain courses.

Key words ; extensive reading, motivation, reading, reading skills, scientific English

Introduction

Inlate 2007, the administration of Obihiro University
of Agriculture and Veterinary Medicine directed the
English teaching staff to revise their curriculum for the

2008 academic year. As part of that change, the first-year

undergraduate course English Reading and Listening
was divided into two courses: English Listening Skills
and English Reading Skills. The change was intended to
provide students with more focus and time on reading in
English, but the call for the curriculum change came too

suddenly to perform a thorough needs analysis for either
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course. Since the reading course was offered earlier (in
spring), the need to design a new syllabus was greater
and more urgent than for the listening course. As a result,
the author sent science content teachers a survey intended
the English

to provide instructor with background

information on what should be taught.

Reading is tied directly to writing ability (Grabe,

2001; Hedgcock, 2004; Johns, 1988; Kroll, 1993;
Mustafa, 1998), which is an accepted standard for most
science majors. Japanese students do not have a strong
motivation for studying English in university as a whole,
but reading in English - especially in an extensive reading
program - has shown a positive correlation to improving
that feeling (Mason and Krashen, 1997; Takase, 2002).
Both of these issues are critical for students at Obihiro
University, where not only are all students some form of
science major, but also seventy percent of undergraduates
advance to graduate level status (data from university
bulletin statistics, 2007-2009) and are expected to write
research reports, make scientific presentations, serve as
active audience members at international lectures, and
take part in casual conversations with English-speaking
colleagues from other countries. In fact, the English

language staff at Obihiro University is constantly urged to

improve students’ English abilities for those very purposes.

Methods

The survey was sent by email to all university
teachers as a Microsoft Excel spreadsheet in March
2008. To minimize confusion or misunderstandings
with an all-English form, the survey was provided as a
bilingual document. Even if teachers did not use English
in their courses, they could describe what types of English
materials they felt students should be reading. Teachers

who required students to read in English for their courses
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were directed to supply more information, whether for

undergraduate or graduate students.

One question asked what courses use English reading
as part of the syllabus, and the answers were divided into
courses that were lectures, laboratories, or a combination
of lecture and lab. Next, a list of potential English
materials suitable for science students was provided, and
respondents selected which one(s) were actually used in
their courses. Teachers were then asked to assess what
percentage of reading work was done in English in their
courses. This point was especially important for graduate
school courses because of the greater number of foreign
students there whose ability to read English is greater than

that of the Japanese students.

The survey also contained opinion questions. Two
of them inquired about what the scientific staff felt were
the specific weak points of students’ English reading skills
and how important those skills were. Another question
asked why teachers thought students have problems
reading in English. The teachers may not be trained
in teaching a foreign language, but they have seen the
trend of effects English language education in Japan as
it is applied to their profession, so the author wished to
solicit this information from firsthand sources instead of

speculate based on his own.

The final three questions dealt with the need for
reading courses. One question asked whether the one
semester of English Reading Skills was thought to be
sufficient for all students. Since that course was offered
primarily to first-year undergraduate students, another
question sought to learn whether graduate students should
also receive a similar course, perhaps as a refresher after
four or more years. Lastly, the survey asked if teachers

thought a special English reading course focused on
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scientific materials was needed for either undergraduates

or graduate students.

Results

Twenty-five respondents returned the survey by the end
of the first week in April. Two said that they did not use
English materials in their classes (one teaches German,
one teaches science). One more science teacher did not
say whether students did English reading, but since most
of the answers were blank, it can be assumed that that
teacher does not use English reading materials, too.
(This third teacher did, however, provide answers to the

last questions regarding future courses, so they will be

included in the results.)
The major fields of study for the respondents varied
considerably. A list of their respective areas of interests is

shown in Table 1.

Table 2 shows what types of English reading
materials students should be reading in English. The data
show how many respondents gave replies to each category,
followed by the percentage of the totals for answers related
to undergraduate or graduate students. The numbers
are very similar for either type of student. Items in the

“Other” category were not specified. No teacher said

that students should read nothing in English.

Table 1. Fields of scientific interest for survey respondents
Number of respondents University division
4 Agricultural and Life Science
3 National Research Center for Protozoan Diseases
3 Research Center for Animal Hygiene and Food Safety
2 Agro-environmental Science
2 Animal Science
2 Applied Ecology
2 Plant Production Science
1 Animal and Food Hygiene
1 Animal Production Science
1 Biomolecular Structure and Function
1 Field Center of Animal Science and Agriculture
1 Food Production Science
1 Food Technology and Biotechnology
1 Human Sciences
1 Pathobiological Science
1 Veterinary Microbiology
Table 2. English materials teachers think that students should read*
Undergraduates Graduate Students
20 (30%) textbooks 18 (25%)
23 (34 %) journals 23 (31%)
9 (13%) newspapers 12 (16%)
11 (16%) Internet sites 13 (18%)
2 (3%) product advertisements 3(4%)
1 (1%) job advertisements 1 (1%)
1(1%) other 3(4%)
0 nothing 0

*Numbers are how many teachers out of 25 selected the category.
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In Table 3, the type of courses where teachers use
English reading is shown. Twenty-two teachers have
courses of one type or another with English reading. More
than half of the courses on the list are laboratory only.
Lecture-only courses used the least, represented by less
than 10% of the total. Most teachers (12) have just one
course where reading in English is used (data not shown).
Two teachers offer 2 courses, but eight teachers have 3
or more courses with English reading. One respondent
teaches German and has no English reading courses. It
is impossible to know which of these are graduate vs.
undergraduate courses because the responses did not all
provide the necessary course code information. Table
3 also shows that 15 out of 22 teachers (68%) have

laboratory-only courses with English reading.

Question 4 asked what type of reading materials are
employed in courses where English reading is required.
The results are shown in Table 4. Nearly equal percentages
are seen for respective materials when undergraduate

and graduate student courses are compared. Some items

from Table 1 results had no response in Table 4. The
additional category of “in-class prints’ was not included
in the question for Table 2 data, and from the percentage
of responses in Table 4, that was clearly a mistake in
judgment by the author.

The category of “Other” in Table 4 includes the
following responses: instruction manuals for reagents/
equipment (undergraduate & graduate), database
(graduate), undefined “documents downloaded from the
Internet” (undergraduate), and “downloaded research

papers and protocols” (graduate). (Note: One respondent

only gave answers for the graduate student courses.)

When asked how much reading work in class is spent
using English reading, respondents produced data shown
in Table 5. Except for the <10% range for undergraduates,
there is no single grouping with ten percentile points as a
measure. It seems as if the graduate student courses offer
more chances at the upper percentage ranges. If the data
are grouped in 20% increments (Table 6), the picture is a

bit clearer. The upper 40% of reading work has 7 (35%)

Table 3. Science courses offered with English reading*

Type of course No. of courses offered | % of total courses | No. of teachers offering this type of course
Lecture only 3 6 % 3 (14%)
Lecture + laboratory 18 36 % 8 (36%)
Laboratory only 29 58 % 15 (68%)
TOTAL 50 100 %

*Data from 22 respondents.

Table 4. English reading materials currently used in science courses
Undergraduate

Courses Graduate Student

Courses

7 (18%) textbooks 8 (17%)

6 (16%) in-class prints 7 (15%)

18 (47%) journal articles or proceedings 22 (48%)

newspapers
5 (13%) Internet sites 6 (13%)
product advertisements
job advertisements
2 (5%) other 3(6%)

Percentages represent fraction of total materials used.
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Table 5. Percent of reading coursework that is done in English
Undergraduate Courses Graduate Student Courses
91-100 %
81-90 % 2
1 71-80% 2
61-70% 3
3 51-60 % 4
1 41-50% 2
2 31-40% 3
3 21-30% 1
3 10-20 % 1
8 <10% 2

Numbers represent how many teachers out of 23.

20% fractions

Table 6. Percent of reading coursework done in English grouped in

Undergraduate Courses Graduate Student Courses
0 81 - 100% 2 (10%)
1 (5%) 61 - 80% 5 (25%)
4 (19%) 41 - 60% 6 (30%)
5 (24%) 21 - 40% 4 (20%)
11 (52%) 1-20% 3 (15%)

Table 7. English weaknesses recognized by science teachers
Undergraduates Graduate Students
2.86 Regular vocabulary 2.1
3.67 Scientific vocabulary 2.5
2.86 Basic grammar 2.5
3.43 Higher level grammar 3
3.09 Skimming for the main points 2.55
3.24 Scanning for detailed information 2.6
3.38 Reading speed 2.6
3 Comprehension 2.58

Likert scale reporting: 1 = not weak, 5 = very weak

respondents replying in graduate school courses, while
only 1 (5%) comes from the undergraduate coursework.
Also, the replies from the graduate school are fairly evenly
scattered throughout the entire range of percentages.
In contrast, over half of the answers for undergraduate
courses lie in the lower 20% grouping. (Note: one teacher

did not answer this question.)

In the first of the opinion questions, respondents
were asked to rank students by specific weak points in

English reading ability. Table 7 shows that in all seven
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categories, the undergraduate students were considered
lower (weaker) in English reading ability. (Note: One
teacher did not answer all categories and gave answers

only with replies of 5.)

When asked about the importance of such English
reading weaknesses, teacher replies in all categories
for undergraduates and graduates clearly state that the
categories on the list are important to highly important
(Table 8). For undergrads, the most important English

reading categories were (in decreasing order) basic



Glen HILL

Table 8. Importance of English reading weaknesses recognized by science teachers
Undergraduates Graduate Students
4.14 Regular vocabulary 4
3.57 Scientific vocabulary 4.3
4.48 Basic grammar 3.85
3.24 Higher level grammar 3.25
4.39 Skimming for the main points 4.4
3.67 Scanning for detailed information 4.15
3.33 Reading speed 3.7
4.43 Comprehension 4

Likert scale reporting: 1 = not important, 5 = very important

Table 9. How true are these reasons for students having reading problems in English
Ranking Possible answers
3.85 They are lazy.
3.4 They don’t realize they will need this skill.
3.16 They don’t have enough English reading materials to practice.
2.95 They don’t have enough time to practice.
2.94 Science teachers (in high school) don’t encourage reading in English.
3.82 Science teachers (here) don’t encourage reading in English.
2.59 English teachers (in high school) don’t encourage reading in English.
2.31 English teachers (here) don’t encourage reading in English.

Likert scale reporting: 1 =not true, 5 = true

grammar, reading comprehension, skimming for main
points, and regular (non-technical) vocabulary. For grad
students, the most important values were (in decreasing
order) skimming for main points, scientific vocabulary,
scanning for details, and regular vocabulary. Reading
speed and higher level grammar were important, but lesser
in value than the other skills for both undergraduates and

graduate students.

Next, teachers were asked to rate a list of answers
to the question: Why do students have problems reading
in English? Eight possible answers were provided, and
teachers ranked on a Likert scale how true these were.

The results are listed in Table 9.

The last two answers have rankings close to the
middle of the Likert scale (2.5). The others are far
enough from the middle to show significance in the

teachers’ opinions. Of these six reliable responses, the

two with highest rankings (true) are for students’ laziness
and university teachers’ lack of encouraging reading in

English.

This question also allowed respondents to write
their own “other’ category of reasons. Eight teachers

complied. Their answers are quoted or summarized below.

1) Although we can communicate very well with
each other in Japanese, we don’t always use
correct Japanese, especially students’ writing in
Japanese is quite rough. Likewise, I sometimes
notice that students misunderstand what author(s)

mention in the Japanese literature.

2) They do not speak/write proper Japanese - this is

the most serious problem!

3) The lack of self-awareness for the importance of
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reading English is enough

Table 10. Teachers’ replies to whether a one-semester course in

Answers possible

Respondents’ replies

Yes 2(9%)
No 10(45 %)
I don’t know 10 (45%)

Table 11. Teachers’ replies to whether graduate students should
have a reading in English course

Answers possible

Respondents’ replies

Yes 12 (54 %)
No 6 (27%)
I don’t know 4 (18%)

Table 12. Teachers’ replies to whether students should have a special
course on reading scientific materials

Answers possible Respondents’ replies
yes, but only for undergraduate students 5 (23%)
yes, but only for graduate students 5 (23%)
yes, for graduate and undergraduate students 9 (41%)
no, Chikudai students don’t need such a course 3 (14%)

English-language skills. I think students don’t

have a sense of urgency for it.

4) There is too little English (nothing) for students

to use in other classes than English ones.

5) I think they are above average in reading.

6) They are not interested in learning English very much,
since they haven’t experienced the situation that
they have to use English to survive. So, I think
they only learn English to get good score and

they study for study.

7) It’s matter of students’ surroundings. They study

hard when they find that they can’t work (jobs)

or get up-to-date knowledge without English.

8) This is my impression, but English faculty members
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tend to choose books in liberal arts genre rather
than science for reading. I am not sure if science
students are interested in reading liberal arts

genre of books.

The last three questions solicited the teachers’
opinions of what reading courses are needed at the
university. The first question asked whether they felt
the current situation (only one course, a general one for
undergraduates) was enough. Respondents’ replies are
shown in Table 10. Very few agree with the proposition,
and almost half feel that one course is sufficient, but the

same number (45 %) of teachers are unsure either way.

The next question asked whether graduate students
should have a (general) course in English reading.
Currently, there is none. Table 11 shows the respondents’
replies. Slightly more than half are in favor of such a course

while a little more than one-fourth of the respondents
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disagree. In this case, the number of uncertain answers

was low.

The last question posed the need for a special
scientific English reading course, for undergraduates or
graduate students. Table 12 shows that a large percentage
(41%) of respondents feel such a course is needed for both
types of students. Roughly half that number responded
in favor of either graduate or undergraduate student. A
significant minority (14 %) thought that no such course is

needed at all.

Although there was no further request for input
from the respondents, a few wrote additional comments.
One who said students don’t need a specialized reading
course commented as follows:

“Although it is better to open special
course on reading scientific materials, but
it is not easy to cover all specific filelds,
which performed in all Chikudai’s labs.
Normally, english grammers used in

journal article are not difficult in our area
(bioorganic chemistry). But students are
confused these grammers when they faced
to technical terms. These technical terms
are very different in each scientific area,
so I guess it is important to read many
scientific articles day by day.”
Another teacher wrote, “My view: Students who don’t
have enough ability in English usage tend to be less
motivated to learn English.” This respondent also made
a specific remark about the scientific course proposed for
graduate students: “necessary but many of them can not
afford to attend the class” . This was taken to mean they
cannot afford the time. This teacher agreed that such a

course should be offered to undergraduates. One more

teacher, who was not sure about the special scientific
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reading course, commented similarly with maybe no

time” for graduate students.

Discussion

The average number of science courses with English
reading is 2.2 per teacher (data not shown). Most
respondents (68%) offer courses with reading in English
in the form of laboratory-only courses (Table 3) ; seven
science teachers do not offer such a course. Of this majority
(15 teachers), all use journal articles in classes, but two
use articles only for graduate school courses. This is not
surprising when one considers how much background
information is needed for such technical courses utilizing

experimental methodologies.

Nine of these teachers in the laboratory-only group
use only journal articles, while the other six teachers
usually employ 2 types of English materials (data not
shown). This is in contrast to the teachers who have
lecture-and-laboratory courses, where the norm is to use
an average of 2.9 types of material (range = 1-4 types).
Again, with the added instruction of a lecture series, this

only makes sense.

What respondents feel students should read in English
(Table 2) and what they actually offer in undergraduate or
graduate school courses (Table 4) differ slightly. Although
product advertisements and job advertisements comprised
only a small percentage in the “should read” list (and
can safely be ignored from their lack in coursework), the
category of newspapers is something not found in course
agendas. Perhaps the reason it is merely suggested reading
is for general language or worldly news items instead of
any scientific content. Also, it is not known precisely how
the English materials are used by the science teachers. The

author doubts that any attention is paid to explanations of
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grammar and structure, and that teachers probably focus
primarily on content and its practical use, but the true
answer would make for an interesting follow-up study

nonetheless.

Tables 5 and 6 show a clear distinction between how
much English reading is expected between undergraduates
and graduate students, with the latter receiving more time
in classroom studies. As students enter graduate school,
they need more background information from scientific
sources, and this is likely to come from English since the
majority of scientific information nowadays is published in
English.

The respondents’ opinions of students’ English
reading ability (Table 7) is not so clear. Although the data
show that their feelings lean towards graduate students
having a stronger reading ability, what was not assessed in
this survey was whether that included the foreign graduate
students. This university has almost no foreign students in
the undergraduate program, but the graduate school has a
large number, and at least half of them have high English
language fluency. Such a population is usually far superior

to the Japanese students with respect to English skills.

In Table 8, the importance of English ability

weaknesses is shown. For undergraduates, categories
of basic grammar, reading comprehension, skimming
for main points, and regular vocabulary topped the list
of important items (in that order), while for graduate

students skimming for main points, scientific vocabulary,

scanning for details, and regular vocabulary were the
most important. These are summarized below in Table
13. The choice of important weaknesses suggests that the
more intensive reading skills employing logic and critical
thinking are more necessary for graduate students. This
follows with their need for such reading abilities during

the course of their studies.

It is interesting to note that reading speed and
higher level grammar - although designated as important
for both types of students — were given lower ranks than
the items in Table 13. Reading speed is a critical factor
for many test takers, and especially in those who choose to
brave the TOEIC, a test that is widely used by Japanese
industry in the decision-making processes of hiring,
promoting, and transferring to overseas offices. Regular
and scientific vocabulary were given greater value than
higher grammar, and perhaps this suggests that knowing
enough technical jargon and everyday words is enough to
understand scientific written material including textbooks
and journals (commonly used in coursework) as well as
slide presentations and posters. A follow-up on this issue

is indicated to confirm the author’s supposition.

Why do students have reading problems in English?
Despite the respondents’ feelings about students’ ability
to read (especially for graduate students, Table 7), the
results of this inquiry proved enlightening. The top 2
answers, almost equal in ranking were that students are
lazy and that university teachers do not encourage English

reading. That Japanese high school students often see

Table 13. Importance of English reading weaknesses

Undergraduates

Graduate Students

1. Basic grammar

1. Skimming for main points

2. Reading comprehension

2. Scientific vocabulary

3. Skimming for main points

3. Scanning for details

4. Regular vocabulary

4. Regular vocabulary
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little merit in learning English for more than the sake of
passing college entrance tests is a well-known concept. If
their ability is low to begin with, and fueled by grammar-
translation teaching strategies in secondary education
with little exposure to reading for other purposes, it is
no surprise that they have fear and little motivation to
learn to read at all in English. These attributes of their
psyche compound the problem, leading to the poor overall
English reading skills outlined in Table 7. The author’s
research has shown that first-year (and some second- and
third-year) university students have an average EPER test
score of only 38 (unpublished findings on 2010 academic
year students who took the half - test A in April). Others
(Takase A, personal communication) have found nearly

identical results with their university students.

With the knowledge that undergraduate students
suffer these weaknesses and inadequacies, why do science
teachers at this university not encourage students to
read in English more? They have a sound basis for what
students should read (Table 2) and employ those very
materials in their own coursework. The results from Table
10 indicate that almost half of them feel that one course of
entry-level reading is not enough, and more than half of
them (54%) also feel that graduate students in particular
should have a reading course at this university. What’s
more, almost one-half (41%) agree that a specialized
scientific English reading course should be offered for
graduate and undergraduate students, yet a major reason
for weak English reading skills is lack of encouragement

from within the science faculty.

One answer provided by two respondents is the lack
of time that students (and perhaps the teachers as well)
have. Another may be that they feel it is the responsibility
of the English teaching staff to provide such opportunities.

However, if there is little time at hand, with students
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taking on their scientific research as early as third year,
who can say whether the availability of more courses
would be utilized? Too many university students in the
author’s opinion see English as a handful of credits to
get out of the way quickly — wusually in the first year —
rather than as a tool for their careers and networking in
the scientific community. In just 2009, for example, first
- year students showed a 30 - 40% failure rate of at least
one English course if they took 2 or more courses in their
first semester (Campbell D, personal communication).
They often choose to rely on their more senior classmates
(sempai) for advice on easy courses instead of listening to
English staff during orientation or in the early weeks of
their coursework. The English staff and science faculty
must work together to instill the proper motivation in
these university students, if they are to improve their

English reading (and writing) abilities.

One respondent criticized the use of “liberal arts
genre rather than science for reading” as a teaching tool
in English coursework, adding that “I am not sure if
science students are interested in reading liberal arts genre
of books” . This is a reasonable response from a teacher of
science, whose views may reflect the earlier observations
by the author that the science faculty is willing to accept
lesser standards for reading fluency than what can actually
be achieved. Moreover, reading non-fiction material like
scientific works is far more difficult than the “liberal arts
genre  offered in extensive reading programs. Students
must learn to crawl before they can run, and aside from
the proven merits of extensive reading to improve overall
motivation in reading (which leads to further improvements
in other reading-related skills), there does not exist a large
supply of graded non-fiction readers on the market with
which students can ease into the process of learning how
to read for content and comprehension. Japanese students

read books far less than most nationalities as a rule,
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and graded fiction readers add not only to their English
fluency, but they also bring with them a sense of balance
akin to the adage of “All work and no play makes Jack a

dull boy”.

The question about why students have problems
reading in English assumed that most of them do,
especially Japanese students. This assumption is supported
by many reports (published and anecdotal) on the topic,
including a recent interview of Eisuke Sakakibara (former
vice finance minister of foreign affairs), where he states
that “Japanese companies and citizens have also become
too inward-looking” and where he blames the grammar-
translation teaching method in high school (Namiki, 2010).
In contrast to this perspective, one survey respondent
commented after this survey question that “T think they
are above average in reading” . This view is supported by
the teacher’s feelings about student weaknesses, where his
responses were mostly values of 2 on the Likert scale (see
Table 9 for reference). It is not known why this teacher
had such feelings, and although he offers laboratory-only
courses, he has only one course from which to make such
a judgment. If other respondents had similar feelings, the

author does not know, and a follow-up seems justified.

Further studies of reading English are needed at
science and technical universities like this one. The author
will make all attempts to follow up on relevant questions
as mentioned earlier. Meanwhile, most of the reading skill
strategies from Tables 7 and 8 have been implemented
into the new English Reading Skills course for the 2008,
2009, and 2010 academic years, and there has been an
increasing element of extensive reading in the course

syllabus over this period.

Surely, a single 15-week course in the first year of a

student’s academic career is insufficient, and a specialized
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course should be added to supplement the curriculum in
the case of science majors. These latter two issues are
administrative concerns that need serious thought and
negotiation. How best for the English language and science
content staff to work together? Faculty Development
(FD) training by English staff is one way. The initial FD
training of the graduate school staff in February 2010 was
sparked by the demand to create graduate school courses
taught primarily in English. The recent (April 2009)
establishment of the university’s English Resource Center
is another stepping stone towards bridging the gap not
only in the students’ English education (including but
not limited to reading), but in allowing English teachers
and science faculty to join hands and improve the overall

education of students for the benefit of all.
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Appendix 1. (Microsoft Word format for survey)

1. Are your students required to read any English materials for any of your courses?

ORI OMYFH TRBEEM 2RI D2 LndH Y 02

(This includes books, magazines, journals, newspapers, in-class prints, slide presentations, Internet sites, etc.)
(ZhUTiE, A& - HEE - Vv —JF v B, BRETRL Y U, ATA Faefiole LB T—vay, o 4—
Ty MYA MELEENET,)

Yes No

2. What materials do you feel your students should be reading in English?

BHialld, FEBEFED EAREM ZHDITNNEBNET A2

undergraduate students graduate students
(SAERAE) (CRBe/E)

textbooks textbooks

A E A E

journals journals

HMERE - EWITITTY) HMERE - EWITITTY)

newspapers newspapers

BoilE BoilE

Internet sites Internet sites

A F—=Fy b¥A T A F =2y b¥A b

product advertisements product advertisements

NS NS

job advertisements job advertisements

RNIRH RNIRH

other other

Z DAt Z DA

nothing nothing

Friz7a L Friz7a L

If you answered 'no” to question 1, you are now finished with this survey. Thank you.
BTV EEX G, ZORERRDY T, ZHAHIRES TSNELE,
If you answered “yes” to question 1, please continue with questions 3-11.

BRI CNIW EE X H50E, B3 —1IETEZL TR,

3. What courses do you teach that have students reading in English?

Please indicate the type of course as lecture only”, “lecture + lab”, or “laboratory only”.

BHIRTL, EARRIFEICHRGEOBME L TWET 2 AL 0E S 1 EEROS] 2 ERHATFEE 1 £ 7213 3 T0F
FREDH | LT L TRV,

. T 1 = Lecture only 1=5l R D 7
FRH=— R 2 = Lecture + lab 2= g% + o

Course Number 3 =Lab only 3=FFEE D I
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4. What do your students read in English for your courses?

BHIRT-OFA TIE, FAEFTEARKFEEM ZHH L TOETn?

undergraduate students

graduate students

() (RFBE)
textbooks textbooks
BB E BB E

in-class prints

RETH LT Y Vb

in-class prints

RETH LT Y Vb

journal articles

journal articles

Heakin Heskin
Newspapers Newspapers
T T

Internet sites

L2 B—%y F A |

Internet sites

L2 B—%y F A |

product advertisements

product advertisements

P it S T P il IS
job advertisements job advertisements
KRNI KRNI
Oth{% Oth{%
o0 a2
explain other explain other
Z oMt GEL <) Z oMt GEL <)

5. What percent of reading work in your courses is done in English?

HIRTZNRLET LR A TRIGEZ M%< SV L THES7)1?

undergraduate students graduate students
(5F584) CREBEE)
91-100% 91-100%
81-90% 81-90%
71-80% 71-80%
61-70% 61-70%
51-60% 51-60%
41-50% 41-50%
31-40% 31-40%
21-30% 21-30%
10-20% 10-20%
<10% <10%

6. In your opinion, what are the weak points of your students’ reading in English?

FAENTIGEEFRD EDF DN EBNE T2
ES

BT ELIETEENTTII,
R (————) ETHEHEW
1 2 3 4 5

Write a number to indicate how weak you think they are.

not weak <————> very weak

1 2 3 4 5

100



Survey of teachers’ perceptions toward reading English at a science university.

undergraduate students graduate students
(5B AE) (RZB/E)

Regular Vocabula:rz

75 =]

Scientific vocabulary
PR

Basic grammar

RARY 72 3Lk

Higher level iammar
RSk

Skimming for the main points
g 5 ‘g

AR

Scanning for detailed information

AEAME R

Reading speed
FeL e

Comprehension

()

7. In your opinion, how important are those English reading skills for your students?
T L o THFEOHFI N ENL HVWEELE EBWET N
BTEELHFEENTFEIN,

HETHRY (————> LTHLEEL

1 2 3 4 5

Write a number to indicate how important you think each skill is.

not important <————> very important

1 2 3 4 5

undergraduate students graduate students
(B AE) (CRZEBE)

Regular vocabulary

A

Scientific vocabulary
VI

Basic grammar

FARRY 72 3Lk

Higher level iammar
e SCIE

Skimming for the main points
g 5 Hg

AR

Scanning for detailed information

AEAE

Reading speed
Bet eI

Comprehension
fi

f*:

8. In your opinion, why do students have problems reading in English?

A IGEOTIR R 5 B & B E 702

BTEELARNY (————> FEFITYUTITES
1 2 3 4 5

not true <————> very true

1 2 3 4 5
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They are lazy.
AL b

. T}@X don’t realize they will need this skill.
e AN a1 A P GAYAN VAL

They don’t have enoggh English reading materials to practice.

P DTN OBR 2 Ff > Ty

They don’t have enough time to practice.

REA T AR % FERRASAE ) FaL s

Science teachers (in hi§h school) don’t encourage reading in English.

B D BB E D S SRR O FBERIZ ) 2 AT/

Science teachers (here) don’t encourage reading in English.

IR0 B NER D S5 2 S O BRI ) % AL TR

English teachers (in high school) don’t encourage reading in English.
R D PEEBE DN HERE ORI S 22 N T 7R

English teachers (here) don’t encourage reading in English.

A D FGEBE D PR D BRI ) 2 ATy

Other reasons

< DA

Please explain the other reasons you think gre very true.
D

ZOMOTC, T b o & b H b A ENT F &,

-
—

9. Do you think a one semester course of English reading is enough for students?
FET AW OBIGFEOTMEEZZ T TOE T, +oREBNETN?

_ Yes ____ No I don’t know

10. Do you think graduate students should have a course in English reading?
KRFBAEGTEED ) —T 4 VT ORERD H_RELZEHNET N
Yes No _ Idon’t know

11. Do you think there should be a special course on reading scientific materials?

BRI A FE 22 TR = — AR TE L BN E T2

yes, but or;_\lyjo\\r undergraduate students
TV, FEREORMEL LB,

yes, but only for graduate students
W0, KEFEBRAEDOLMLIERZ L -,

yes, for graduate and undergraduate students
I, WAL bBEEEES,

no, Chikudai students don’t need such a course

W R, BRAEIIEZE S Vol a— AT EER N E LS,

Thank you for completing this survey.

BRI ETY, ZHOHVRE S TENE L,

Please send it to Glen Hill by email at hill@obihiro.ac.jp

DT rANET LY BEASEETA—/LTES TR, 7 KL R Zhill@obihiro.ac.jp T7,
If you have any questions about the survey, feel free to contact Glen and ask.

ZOMEICHTLEMEHY L6, BRURIC L ETIEEZ FIUY,
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Abstract

In 2001, e-learning, as a part of the government’s e-Japan initiative, began to be introduced in

universities throughout Japan. Now almost ten years later it is necessary to evaluate how successful

this strategy has been by looking at the awareness and usage of e-learning at one small agriculture

university. This was done by conducting a survey to gauge student, faculty, and staff awareness

of e-learning resources and talking to people in different departments responsible for e-learning

on campus. From this research it was discovered that individuals are familiar with the term"e-

learning”, but not sure what it entails. Also it was found that even though there have been a

variety of e-learning resources available for 4 years (2006-2010) very few people have used them.

For e-learning to be an effective part of the curriculum at Obihiro University of Agriculture and

Veterinary Medicine there needs to much more work done on its implementation and promotion.

Key words : Ee-learning, CALL, awareness, implementation, utilization

Introduction

In January 2001, the Japanese government announced
the e-Japan Strategy to promote the introduction and use
of information technology (IT) (hardware and software)
throughout Japanese society. The goal of the initiative
was to 'make Japan the world’s most advanced IT nation

within five years” (Japan Cabinet Office 2001). A part

of the e-Japan Strategy was the promotion of e-learning
in all levels of the education system. Obihiro University
of Agriculture and Veterinary Medicine (Chikudai)
began discussing e-learning in 2004 in preparation for a
new computer system and as a part of the total revision
of the Japanese university system. When the lease of a
new university computer system and upgrading of other

hardware infrastructure were set in 2006 there were several

HINAPE R NI RS ERPY T 080-8555 7 A Hifn HETPE 2 -11

Department of Human Sciences, Obihiro University of Agriculture and Veterinary Medicine, Obihiro, Hokkaido, 080-8555,

Japan
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elements of e-learning included. One was the transitioning
of the former Language Lab (LL) to a Computer-Assisted
Language Learning (CALL) Room. Another part of the
e-learning plan was a course management system (CMS)
called “Webtube” ™. A third element was the introduction
of online learning programs offered by ALC Education Inc.
for general English, TOEIC test preparation and Japanese
language lessons for foreign students and University
Voices” provided by the National Institute of Multimedia
Education (now part of Open University of Japan) for
remedial English language instruction. Another part of
the plan was to hire new language instructors who had
experience in e-learning. In the period between 2006 and
2008 two new English instructors were hired (I was one
of them) and the job postings for those positions included

“familiarity with e-learning” in the job description. Now
almost ten years from the announcement of the e-Japan
Strategy and five years since Chikudai’s introduction of
e-learning it is necessary to evaluate the effectiveness of
the e-learning programs and the university community’s

understanding and perceptions of e-learning.

Methodology

One part of the process for collecting information on
e-learning at the university was conducting a survey. The
survey consisted of 17 questions (see the Appendix) that
were created in the Feedback module of Moodle, an open
source course management system (CMS). The questions
were in Japanese and English and covered a variety of
areas. There were questions asking the types of computers
used, the amount of time per week and for what purpose
people used computers. There were also questions to
ascertain the respondents’ awareness of different aspects
of e-learning. In addition, several questions were to gauge
awareness of the e-learning possibilities available at the

university and if the respondents had taken advantage of
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them.

The survey was accessible to the university
community from February 9, to March 1, 2010. Guest
access was allowed, which didn’t require the respondents to
set up an account, but they did have to use an enrollment
key that was distributed with the e-mail asking people to
participate and on the posters announcing the survey. The
e-mail announcing the survey was only sent to staff and
faculty because the university doesn’t have a system that
allows mass e-mailings to all the students. To announce
the survey to students posters were put up on the bulletin
boards in computer labs, the library, near student lounges
and classrooms. Instructors were also asked to announce
the survey to their students and encourage them to take
part. A second e-mail was sent to staff and faculty a week
before the survey closed encouraging those who had not
done the survey to do so before it closed.

Besides the survey, I have included information that
I gathered over a three-year period while trying to learn
what e-learning resources were available, how to access
them and how to promote them to the students. This
information came from talking to different individuals
in a variety of departments in the school, from the IT
Center to the Student Educational Support Section. From

these discussions I was able to get an understanding of the

e-learning situation at Chikudai.

Survey Results

At the end of the time allotted 115 people had taken
the survey. The breakdown of the survey by respondents
was 32 faculty, 30 staff and 53 students. The majority of
the students who responded were in their first year'.

In response to the questions about what people
used computers for most respondents selected using the
internet (98%), followed by word processing (86%) and

then presentations (73%). A follow up question was how
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many hours people spent using their computers for these
different purposes. There was a very wide range with
university staff doing word processing 40 hours a week
to students using the internet 40 hours week, but word
processing just one hour.

To get an understanding of peoples’ awareness of
different aspects of e-learning they were asked how many
of these words they had heard before: e-learning, learning
management system (LMS), course management system
(CMS), distance learning, and blended learning. A
majority of people had heard of e-learning (70), followed
by distance learning (44) LMS (11), CMS (7) and finally
blended learning (3). To try to get a better idea of what
people think of when they hear these words they were
asked to give examples of these items. Two of the most
common replies were T have heard the terms, but I really
don’t know what they mean.” or “They are ways you
can study on your own whenever you like.” The answers
to these questions also showed that many people equate
e-learning with language learning. A related question to
these two questions was to find out how many people
had used any of the five items. E-learning had the largest
number (24) followed by distance learning (5) and some
examples people gave for e-learning were using the ALC
English program, and websites like Smart FM and for
distance learning students gave the example of listening to
lectures by satellite by famous instructors at cram schools.

The next aspect of the survey was to discover peoples’
awareness of e-learning opportunities at Chikudai. One
question asked if they were aware that the university had
WebTube, a CSM, and 107 people responded "No” and
only eight said “Yes” and of those eight only four had
used the system. In asking the faculty if they would use
an e-learning system for their courses the answers were

evenly split: 13 said “Yes”, 11 said "No”, and 15 said

"Maybe”. The student responses to a similar question
about their instructors using an e-learning system, were
similarly distributed: 15 said "Yes”, 10 said "No”, and
25 said “Maybe”.

The respondents also answered questions about
what they thought were the advantages and disadvantages
of e-learning. The answers concerning the advantages
were similar among all three groups: flexibility (time and
difficulty level), time savings, and multimedia aspects.
When it came to the disadvantages there were some
differences between the faculty and administrators and the
students. The faculty and administrators mentioned the
cost in time and money to create or buy materials. Students
seemed to stress the lack of face-to-face interactions, need
for a computer and internet access. Several people in
all three groups mentioned the need for motivation to
continue with e-learning materials.

In the responses to certain questions there was a
clear distinction between the answers depending on the
respondents role in the university (student, administrator
or faculty), but in others there were interesting similarities
no matter the respondent’s role. From these results there
is definitely an awareness of the term ‘e-learning”, but a

great deal of uncertainty to what it entails.

Examination of e-learning resources and
usage

The process of learning about the e-learning
resources at Chikudai began when I was hired as an
assistant professor in 2008. The first step was to search
the university website to find out what information
was available. In my search I found links to the ALC

program, which provides basic English lessons, Japanese

lessons for foreign students, TOEIC Test preparation,

! This was a major weakness of the survey.
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and University Voices. With these links there were also
ones to pdf files in Japanese explaining how to access
the programs. However, when I went to search for
someone to assist me in accessing the materials or getting
the necessary passwords to register for the sites I found
there was no one who was familiar with the process. One
reason for this was the year that I was hired there had
been a change in personnel in the IT department and
the people involved with the initial set up of the system
had left. The other reason was there was never a clear
policy established putting a specific person or department
in charge of these resources. I was finally able to get
signed up for an account, but discovered that few if any
students had used the services even though all the students
enrolled in the university in 2006 (2779 students) were
given accounts when the system was installed. Students
now in their 4th year (2010) still have access, but students
that have entered the university since 2006 have to ask the
IT Center to register them in the system before they can
access the e-learning materials. In regard to WebTube, it
was the same situation and from the survey results we can
see only eight instructors said they had heard of the system
and only four had used it.

Learning more about the features of the CALL
Room presented similar problems. There was no one
designated to provide support, so it was necessary to rely
on other language instructors who had been given minimal
training when the system was installed. The difficulty with
this was that they had had little or no follow up support,
so they really didn’t know much beyond the basics of the
system. There has also been the issue that the CALL
Room has only been used for classes and at other times it
has been locked which has prevented students from using

the equipment for self-study.
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Conclusion

The purpose of this research was to ascertain what
e-learning resources were available at Obihiro University
of Agriculture and Veterinary Medicine and the university
community’s awareness and usage of those resources.
From the survey results it is possible to say that people are
aware of the term e-learning, even though there doesn’t
seem to be agreement on the meaning. There is also an
understanding of the advantages and disadvantages of this
form of instruction/learning. The question that needs to
be asked, however, is why with this awareness there hasn’t
been more widespread adoption or usage of the resources
that are available at the university.

Romiszowski in his of the

(2004),

survey
literature related to the successful and unsuccessful,
attempts at introducing e-learning in academic and
corporate settings points to Phillips’ “three interlocking
levels” (Romiszowski 2004, 21) of where failure can
occur in the implementation of e-learning: the product
level (poor course design); the learner level (poorly
prepared learners); or the organizational level (lack of
support). From what I have learned from this research
Chikudai’s implementation of e-learning has failed on all
three levels, but it greatest failure is at the organizational
level. There are no clear university goals for e-learning
or the administrative structures to provide continuity and
support for staff, faculty and students. As Romiszowki
(2004) says many organizations have the ‘build it and
they will come” mentality like in the movie 'Field of
Dreams”. If you have e-learning materials and systems

available of course faculty and students will use them

because everyone knows that they are wonderful things.

Future research

Ozkul and Aoki (Ozkul and Aoki 2006) cited
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a 2005 survey done by the Japanese National Institute
of Multimedia Education (NIME) that found 69.3%
of the national universities surveyed offered e-learning
programs. Of all the universities (public and private)
surveyed 36.3% offered e-learning classes, and for types
of e-learning 31.4% had blended learning environments
combining e-learning with traditional classroom settings
and 20.8% provided e-learning as supplemental material
to be used outside the classroom. There don’t seem to be
any more recent detailed national studies on e-learning in
Japan.

With the poor utilization of the e-learning resources
at Chikudai it is necessary to do further research to find
out if the e-learning purported to being offered at other
universities in Japan in the NIME study is truly being
used by students and faculty. There also needs to be
further research done to discover the universities’ that
have successfully implemented e-learning systems and
clearly identify what they did and how it may be of use to
other universities. 9

For Obihiro University of Agriculture and Veterinary
Medicine it is important to discuss in what direction the
university would like to go with e-learning and if it decides
to continue with e-learning then it needs to decide what

should be done to avoid the mistakes of the past.
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Appendix

KFENTED K S RN TE D2

(What is your position at the university?)

2. AT EFRR U IEMEA T
(If you selected “student” what year are you in?)

3. AL TS a2 Ea—HEDL R bDTT)?
(3 A1 wT)
(What kind of computer do you use?)
(You may select more than one?)

4. AEa2—X2 O HIITT T 2 (FEHEIEE )
(What do you use your computer for?)
(You may select more than one.)

5. AIOERM TR L7HH D721, I = 2

Ea—Z2EHLETN? B A4 Z =% MO
RF)
(How many hours a week do you use a computer for

the items you selected in the previous question?)



10.

11.

12.

13.

14.

15.

. TR CTRATZHEE

David Campbell, Miyuki KUBOTA

(For example: Internet 10 hours)
INHOHEAMNZZ ERH Y E9H 2 (R
)

(How many of these terms have you heard before?)
(You may select more than one.)
HZOWTE Y MNETN?
(When you hear the terms you selected in the previous

question, what do you think of ?)

L UTFOY AT AREBER L2 ERCR > TR

ERHY FET e (EEEE )
(Have you ever used or experienced any of these
systems or types of learning?)

(You may select more than one.)

. HIOEMTI &2 EEZT2H1E, BB Z H 1 T<

TS0,

(If you selected any of the terms in the previous
question, please give some examples here.)

HR T, “WebTube " LMHEND e =T —= T
AT DEPOTHA L TN Z L& TFEIT LI ?
(Did you know that Chikudai used to have an

e-learning system called “"WebTube” ?)

NIV LEZIHIE. ZOVATAEFIHLIZD
EWHY ETM?
(If you answered “yes” in the previous question, did
you ever use the system?)
arva—defnicEE (e =7 —=27) OFIR
V72 & DN E T2
(What do you think are the advantages of e-learning?)
arta—dEfnicFEEH (e -7 —=27) OKX
FUTR7Z L BN ET e
(What do you think are the disadvantages of
e-learning?)
LLERD, bRIEOA—ADEDIZe =T —=
TYAT BEFFO TR LETN?
(If Chikudai had an e-learning system, would you
like to use it for your courses?)
FORME ST TIIZS VY,
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(Please explain your answer here.)

16. bL&E KRN e —TFT—=V T VAT DEFFo TN b,
HEIEALTHHNZNTT A2
(If Chikudai had an e-learning system, would you
like your instructors to use it?)

17. ZOHHE BT T I N,

(Please explain your answer here.)

wm =

2004F, BUNFHEOT v s T AO—B L L CHALE
DRFIICE =T == T OEADME ST, T HHK
0T DR ERT=4, 207 r 77 ARESIEAEN
TWDNEMSTDO—EERTFTDE =T —=2 T ~DR
ik & FIHBLR D IR TRz, P4 - FHE - WEEE
TUCT v — M XD EHERE LTV, EBICFRDZ
NENOHMDE — 7 — = VBEFIGEZ MW, 2
DR, E—TF—= 7L WVWIHSEAKIREL TV
— 5T, EEOEHRAWICOWTITHM#ICITIR ST
WRWE WS R E T, o, BRARE—TF—=7 -
U Y —=ABFHATEDICH 0030 57, 2006452252010
EFETOLFEMTIE, FEAEEDILTW RN L3y
molo, AFIZENWT, E— 7 —= 2 7 0gReEEkA
DOEDTHD V) BHNG | & 5705 & et
HEND
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7Iw?4%VFE%%ﬁL
—19fife A — 2 NV TICB T DR H] DR HgkE —
e e AVET-

(3£ : 2010454 A30H, =¥ : 201045 A21H)
Die Kaiser-Ferdinand-Nordbahn. Die erste Dampfeisenbahn im 19. Jahrhundert in Osterreich.

Yoko Sasaki
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PGEIZOWTONT Lz, A F—Z RATDEETH, ThY ., BEEZORBIT o1z, H—RA FF—0D7
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Master’s Course of Agro-Environmental Science

. Analysis of Ren1/OsABCGY) gene in stress response

(Anna URESHI, Agro-Environmental Science)

. Relation between hardness of pollen exine and

microparticle introduction efficiency

(Hikaru KAMADA, Agro-Environmental Science)

. Molecular mapping of the tiller regulator genes in

rice

(Yuji SHIMIZU, Agro-Environmental Science)

. Effects of Entomopathogenic Fungi, Lecanicillium

spp.Hybrid Strain against Cotton Aphid

(Toshihiro WATANABE, Agro-Environmental Science)

. Leaf Litter and sap extracts of pine trees inhibit

germination and primary growth of weeds : its
applications of the crop cultivation

(Tomoko NAGATA, Agro-Environmental Science)

. Dietary analysis using feces for Japanese sable Martes

zibellina brachyura occurring in Lake Shikaribetsu in
Hokkaido

(Kousaku AKASHI,Agro-Environmental Science)

. The features of aquatic fauna formed in the Futonkago

filled with The different materials: Verification of
efect as "Naturnaher Wasser” method

(Keigo KURIHARA,,Agro-Environmental Science)

. Extranidal activitise of Ochotona hyperborea yesoensis

at an altitude of 70m in the southernmost part of the
Hidaka Mountains

(Shuhei SATO, Agro-Environmental Science)



10.

11.

12.

13.

14.

15.
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10.

11.

12.

13.

14.

15.

. Population Dynamics of Two Bumblebee Species in

Agricultural Landscapes

(Saaya TSUKUBA, Agro-environmental Science)

Effects of different soil environments on distribution
patterns of Sorex species in Hokkaido Japan

(Yuichiro NOJIMA, Agro-environmental Science)

Ground beetle communities in forest environment
- Relations with the difference of vegetation and
disturbance history -

(Tamaki YAMAGUCHI, Agro-Environmental Science)

The assembled pipe model that raises the support
effciency of stem for the leaf

(GU Lingshuang, Agro-Environmental Science)

Effects of Dissolved Organic Ligands on Phosphate
Adsorption and Availability in Arable Andosols

(Aya KUNIMOTO, Agro-environmental Science)
Chemical = structure and ecological function of
mobile organic matter in Podzolic soils under boreal
coniferous forest

(Yoshihiko KOIZUMI, Agro-Environmental Science)

Evaluation Method of Agrochemical Application
Characteristics in Boom Sprayer Work using Water
Sensitive Paper

(Satoshi OGURA, Agro-Environmental Science)
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Master’s Course of Bioresource Science

. The Effects of White Wheat Bread Products and

Secondary Products on Cholesterol Metabolism in
Rats

(Mizuki KANAZAWA, Bioresource Science)

. Characterization of monoclonal antibody specific to

terminal N-acetylglucosamine

(Kazusa SHIOTANI, Bioresource Science)

. Study on Red Yeast Applicable to the Production of

Lipids from Sugar Beet Juice

(Misaki ARA, Bioresource Science)

. Effect of glycine betaine on the infection process of

Bradyrhizobium japonicum

(Kenichiro ISHIOKA, Bioresource Science)

. Effect of temperature on the induction of Brady-

rhizobium japonicum symbiotic genes

(Keisuke TAKESHIMA, Bioresource Science)

. Application of the Yeast Strain Isolated From Cherry

Fruits to Breadmaking

(Kanako TAJIMA, Bioresource Science)

. Production of Ethanol from the Mixture of Beet

Molasses and Cheese Whey by a 2-Deoxyglucose-
Resistant Mutant of Kluyveromyces marxianus

(Kenji NAKAMURA, Bioresource Science)

. Effective Synthesis of Optically Active Trifluoro-

methyldiazirinyl Bishomophenylalanine Derivatives
with the Friedel-Crafts Reaction in TfOH

(Yuta MURAI, Bioresource Science)
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10.

11.

12.

13.

. Analysis of microbial communities and their appli-

cation to microbial materials

(LIU YONG CHAO, Bioresource Science)

Studies on cellulose degradation by ultrasound

(Hisashi ODA, Bioresource Science)

The analysis of the heat-resistant psychrotrophic
bacterium in raw milk and their characterization

(Hiroyuki KOIKE, Bioresource Science)

Studies on enrichment of antioxidant activity of
potatoes

(Takurou FUNATO, Bioresource Science)

Effect of Feeding Cheese Whey on pig

(Noriyuki YAMAMOTO, Bioresource Science)
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Master’s Course of Animal and Food Hygiene

. Expression of prostagrandin F2 o receptor during the

estrous cycle, early pregnancy and Iuteolysis,and the
possible function of FPr isoforms in the bovine corpus
Tuteum

(Yukito AKABANE, Animal and Food Hygiene)

. The effect of «-tocopherol transfer protein gene

disruption on Plasmodium berghei ANKA infection
in mice.

(Mikiko OKAZAKI, Animal and Food Hygiene)

. The diffterent pathway of BMP-4 and BMP-7 in the

suppression of the bovine granulosa cell apoptosis

(Takefumi KAYAMORI, Animal and Food

Hygiene)

. A new approach of producing live vaccine by the

transgenic Anopheles stephensi mosquito

(Chisako KASHIMA, Animal and Food Hygiene)

. Analysis of molecules involved in cyst formation of

Toxoplasma gondii

(Erisha SAIKI, Animal and Food Hygiene)

. The effect of local immunoneutralization of fibroblast

growth factor 2(FGF2) by antibody injection into the
corpus luteum during the mid luteal phase in the cow

(Fumihiro SEKI, Animal and Food Hygiene)

. Physiological impact of Endothelin-1 and Angiotensin

II within the Corpus Luteum during Luteolysis in
the cow

(Wataru NAKAE Animal and Food Hygiene)
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Comparisons of Genetic Parameters and Breeding
Values of Japanese Black Ccattle on Carcass Traits
Based on Purebred and Holstein Crossbred Populations

(Miyuki OISHI, Animal and Food Hygiene)
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8.

10.

11.

12.

Fuction of Clock genes in bovine granulosa cells

(Yuko HIRAI, Animal and Food Hygiene)

. Study on marbling arrangement in rib eye at 6-7th

cross section of Japanese Black cattle by computer
image analysis

(Nazuki MURASAWA, Animal and Food Hygiene)

Identification of genes related to implantatuin window

(Yuta TAKEDA, Animal and Food Hygiene)

Characterization of old and new world monkey milk
oligosaccharides

(Kota GOTO, Animal and Food Hygiene)
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14.
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. Development and Evaluation of Molecular Diagnostic and

Therapeutic Strategies for Babesia Parasites

Study on prevalence and characterization of foodborne
pathogens in retail markets from Thailand and Vietnam, and
search for proteins involved with viable but non-culturable
induction in Salmonella

. Preservation technologies and safety of processed meat products

HAWEE  Lactobacillus fermentum TDS0306038K D AFET 2 i
Rl 4% 22 05 D A= A A D i B

. Relationship between the presence of ubiquitin conjugates in

bovine postmortem muscle and meat quality

Studies on the Immuno-modulatory Molecule, Toxoplasma

gondii Cyclophilin-18

. Development of Serological Diagnostic Methods with Novel

Recombinant Antigens and Discovery of a Potent Drug for
Babesia gibsoni Infection

PEFLBTE P A AL 2 B9 2 AT 58

TOaNATT 4 T ARSI VA FT 47 AL L—
A AL OIRIZBET BT

BES A L — U EROBRBSRMETICE
BB T D 0FgE

T AHED A B FE

HEEE AR MR AR OB Ty b O HHTEB R & BRI 1 0
R

Characterization of Salmonella Tsolated from Healthy Pigs
in Tokachi, Hokkaido, Japan and Horizontal Transfer of
Antimicrobial Resistance Genes and Virulence Genes among
Enterobacteriaceae

Isolation and Characterization of Listeria monocytogenes from
Japanese Light Pickles and Its Factory in Obihiro, Hokkaido,
Japan and Rapid Identification and Typing of the Isolates by
MALDI-TOF-MS
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* Nguyen Thi Bich Thuy

- MAKLON Khuanwalai
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. Application of Recombinant DNA Technology for Discovery =+ Aboge Gabriel Oluga
of Novel Diagnostic Antigens and Validating Molecular Drug
Targets of Babesia gibsoni

Studies of Vitamin E Deficiency on Protozoan Diseases -+ HERBASCOSTAS, Maria
Shirley
. Computed Tomography (CT) 35 L OHARFHIBIZIC L 54 XD c JF AR —RR

HEFIRR A~V =7 ORZW « TRIRICEE T 24158

. Pathological Studies on Glomerulonephropathy Induced by - bR T
Bolus Injection with Dibasic Sodium Phosphate Solution in
Rats

. Epidemiological Study of Tick-borne Diseases in Xinjiang - BE AT

Uygur Autonomous Region,China

. The Morphological Study on the Expression of Cholinergic - RPAR /N
Nerve Markers and Substance P in the Rat Adrenal Gland

during Postnatal Development

TH2IEE EFRFEREHRESRFHARR
EtE MmN ER

Studies on Chromosomal Integrity and Embryonic Development e B T2
in Mammalian Spermatozoa after Intracytoplasmic Sperm
Injection
. Characteristics and properties of degraded soils derived from - NAVARRETE Ian Auza

volcanic and sedimentary rocks and land use effect on humus

composition in soils in Leyte, Philippines

TR Y 7 = ) — VORI & ARSI B 2 AFgE - BRI
CHERY T2 )= NS DAARY v 7 v Ra— AP i} 2
HEZBE9 D F2E
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How Do Circadian Clocks Function as Adaptations in Fuglena
Gracilis Z(Klebs) ?

. Molecular Genetic Analysis of Rice Reduced Culm Number 4
(Rcen 4)

. FEMHIT ST D R oD T HEEUR AR & T TR O HEE
. Role of Ruminal Linolenic Acid Biohydrogenation in

Conjugated Linoleic Acid Synthesis in the Milk of Grazing

Cows
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- Chalinda Koshitha

Beneragama

* Weerakkodige Mojith

Tyrone Perera Ariyaratna
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* Maimaijiang Zunong
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