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This study presents a new interpretative framework for understanding
how the long-crowing abilities of Tomaru and Koeyoshi chickens have been
preserved through breeding and rearing techniques in Japan. Studies on
long-crowing chickens have documented breed characteristics, examined
their relationships with other breeds, and investigated the conservation
management of their genes. Although these studies have highlighted past
breeding techniques, they typically provide only simple descriptions and
lack a common interpretative framework. This work reports breeding and
rearing approaches used for two Japanese long-crowing chicken breeds: the
Tomaru in Niigata Prefecture and Koeyoshi in Akita Prefecture. Each breed
is maintained by a small number of breeders based on a small population.
Hence, recording this information is particularly urgent. This study first
describes breeders’ practices and goals regarding parent selection, mating,
egg laying, hatching, brood rearing, young bird selection, and crowing
training. It then demonstrates that breeders in both prefectures emphasize
selecting and breeding parent birds with superior long-crowing ability to
preserve these traits. The long-crowing trait is difficult to improve through
reward-based training, such as using feed as reinforcement. Then, based on
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the findings, an interpretative framework is applied to understand the application
of these approaches for preserving and improving long-crowing in the
Tomaru and Koeyoshi breeds. The careful adjustment of these techniques
has allowed breeders to balance two opposing goals: preserving desired breed
characteristics and avoiding negative inbreeding effects. This interpretive
framework may be applied to other avian breeding techniques.
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1 Introduction

1.1 Background and Purpose

This study presents a new interpretive framework for understanding the breeding
and rearing techniques used to preserve the long-crowing abilities of Tomaru and
Koeyoshi chickens in Niigata and Akita Prefectures, respectively, in Japan. This
framework explains how Japanese long-crowing chicken breeders simultaneously
manage two conflicting breeding goals.

More than 33 billion chickens"” are kept worldwide, with 300-1,600 different
breeds reported (Lawler 2014; FAO 2022). Approximately 45 breeds have been
developed in Japan mainly as ornamental poultry (Tsudzuki 2021: 649). This focus
on breeding ornamental chickens seems unique to Japan, as other countries have
focused on creating commercial chickens for meat and egg production (Kato 1951:
171; Furuse 2018: 6).

Among the ornamental chickens in Japan, 15 breeds and two breed groups
(Jidori and Shamo) are designated “national natural monuments”.” Within them,
three breeds are long-crowing chickens: Tomaru, Koeyoshi, and Totenko. Long-
crowing is defined as the ability to crow for longer than is typical for most chicken
breeds, with breed-specific tone, pitch, intonation, and volume characteristics.
Long-crowing chicken preservation currently depends almost entirely on the personal
efforts of individual breeders. Crucially, the numbers of breeders and long-crowing
chickens in Japan are declining rapidly (Tsudzuki 2010: 24).

Ornamental chicken breeding typically emphasizes appearance, including body
shape, and feather color and pattern. The breeding of long-crowing chickens addi-
tionally focuses on crowing characteristics, including volume, duration, pitch, and
tone. Therefore, many characteristics must be inherited. Hence, preserving
long-crowing chickens’ breed characteristics is a time-consuming endeavor. The
need to simultaneously preserve both ability and appearance is a key difference relative
to the breeding practices applied for other ornamental chickens. Considering the
author’s interest in preserving and improving avian abilities via human intervention,
this study focuses on long-crowing abilities in Japanese chickens.

A crucial aspect in preserving breed traits is prioritizing the avoidance of the
negative effects of artificial reproduction. A breed is defined as a population of
domesticated animals or plants with a genetically fixed group of mutations that
have developed through human selection for specific uses and preferences
(Yamagishi et al. 2004: 717). Taxonomically, a single species may produce various
breeds with different body shapes and characteristics, with some derived by crossing
different breeds. In some cases, new breeds may be created intentionally through
such crossbreeding (Okamoto 2001: 135). Conversely, unintentional or uncontrolled
crossing may cause breed characteristics to be lost quickly. Thus, the offspring’s
genetic constitution can drastically change through crossing.
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Chickens are small domestic animals® that can be easily kept in large numbers
within a limited space; they are also prolific and undergo rapid generational change
(Furuse 2018: 9). In some cases, several different breeds or strains of the same
breed are kept in the same small space at a breeding site. The limited breeding
space and presence of different breeds together increase the possibility of unin-
tended hybridization. Furthermore, rapid generational change can lead to the swift
loss of breed characteristics. Breeders must avoid crossbreeding as much as possi-
ble (Okamoto 2001: 135). Hence, long-crowing chicken breeders physically isolate
their breeding groups to preserve breed characteristics.

However, maintaining a tightly closed breeding system can lead to inbreeding,
thereby increases the likelihood of the emergence of harmful genes or gene combi-
nations (Okamoto 2001: 135). Chickens are particularly susceptible to negative
inbreeding effects (Tsudzuki 2010: 24), including inbreeding depression, which is
characterized by reduced fertility and survival. Continued inbreeding in long-crow-
ing chickens can reduce hatching and chick survival rates, and cause changes in the
body shape of adult birds. Therefore, maintaining a tightly closed breeding system
is not a viable long-term solution for preserving breed characteristics. Consequently,
to avoid inbreeding, breeders introduce adult birds or chicks of the same breed
from outside the breeding group.

However, this strategy can generate new problems, as characteristics may vary
across individuals even within the same breed. Introducing new individuals of the
same breed may also reduce the unique long-crowing trait. As such, to preserve the
long-crowing trait, the breeding system must neither be too closed nor open.
Hence, appropriately balancing these conflicting goals is a critical challenge for
Japanese chicken breeders.

To date, Japanese folklore and biophilia studies have mainly discussed the
techniques used to develop new breeds and modify their characteristics for human
uses and preferences. For example, studies have revealed techniques for creating
goldfish varieties (e.g., Noji 2005; Yoshida 2011), producing and distributing col-
ored carp (e.g., Suga 2005), and understanding the origin of Japanese dogs and
their breed characteristics (e.g., Shimura 2017). Such research has generated strong
interest in creating and modifying new breeds to meet human uses and preferences.
However, fewer studies have focused on the techniques used for the long-term
preservation of breed characteristics, once fixed.

Chicken research in Japan has also yielded numerous achievements in fields
ranging from the humanities to the natural sciences, encompassing archacological
and historical studies,” folklore studies,” and animal husbandry studies.” However,
little is known about breeders’ techniques to preserve breed characteristics once
they are established. More broadly, to the best of the author’s knowledge, no inter-
pretive framework has been developed to contextualize the breeding practices used
to maintain long-crowing breeds. Therefore, this study examines the breeding prac-
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tices used to preserve and improve the long-crowing trait in Tomaru and Koeyoshi
chickens in Japan, and develops a framework to understand breeders’ efforts to bal-
ance open and closed breeding systems. This balance is necessary to maintain
desired traits while avoiding the potential negative effects associated with artificial
reproduction.

Regarding improving animals’ special abilities, rewarding an animal after
engaging in the desired behavior can cause it to exhibit that behavior more fre-
quently (Ueda et al. 2013: 139). In learning theory, this method is known as
reward-based training, while stimuli that increase behavior are called reinforcers
(Yamagishi et al. 2004: 174). Feed is generally used as a reinforcer at bird breeding
sites. Reward-based training is used in fields such as cormorant fishing and fal-
conry by employing small fish or meat as reward (Otsuka 2011; Minami 2013; Uda
2014). Humans have successfully increased the frequency of desired avian behav-
iors in both fields through repeated training using food rewards.

Notably, male chickens have innate control over crowing and can produce
species-specific vocalizations without learning them from their parents (Yamagishi
et al. 2004: 446; Shimmura et al. 2019). Meanwhile, birds that do not learn to sing
acquired songs are referred to as non-learners. Chickens are typically classified as
non-learners and are not considered songbirds (Konishi 1985; Fujimoto 2016). Yet,
Tomaru breeders have greatly improved their chickens’ crowing duration, while
Koeyoshi breeders have preserved that crowing ability over the past 25 years (see
Section 2.1 for further details). This raises the question of how breeders have
improved the crowing abilities of non-learners.

Long-crowing chicken research has documented these two breeds’ characteris-
tics (Kuroda and Yamaguchi 1987; Takase 1992), examined their relationships with
other breeds (Tanabe et al. 1991; Oka et al. 2010, 2011), and investigated the con-
servation management and potential application of their genes in breeding
(Nirasawa and Kikuchi 1995). Reports on the breeding methods used for Tomaru
chickens have been compiled by the Niigata prefectural government, breeders, and
preservation societies (e.g., Niigata Prefecture 1939; Hashidate 1949; Niigata
Prefectural Board of Education 1973; Fujisawa 1989; Niigata Prefecture Natural
Monuments Tomaru Preservation Society 2009). Similarly, the methods and history
of Koeyoshi chicken breeding have been compiled by breeders and researchers
(e.g., Sawamoto 1949; Yamada 1972; Akita Prefecture Koeyoshi Preservation
Society 1985).

Although these reports elucidate past breeding techniques, they typically com-
prise only simple descriptions and provide no common interpretative framework for
understanding chicken breeders’ efforts. Consequently, long-crowing chicken breed-
ing, including the selection criteria applied to improve the long-crowing trait and
their responses to breeder intervention, remain poorly understood. Filling this gap,
this study describes the breeding and rearing techniques used to maintain Tomaru
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and Koeyoshi long-crowing chickens, and clarifies the features of the techniques
for improving the long-crowing ability compared with other avian use practices.

Breeding science also focuses on animal and plant breeding techniques. This
discipline, a branch of agricultural science, is aimed at improving beneficial species
genetically and developing techniques for propagating new breeds. The findings of
experimental methods, such as increased yields and disease resistance, have been
used in the livestock industry, fisheries, and forestry. The field is based on genetics
and features applied science.

This study describes the empirically extracted knowledge and techniques of
local breeders based on field research, and identifies commonalities and differences
among case studies. Crucially, it presents an interpretive framework of breeding
techniques, and discusses them in the context of the anthropological and folklore
debate. However, note that this study is not intended to develop beneficial breeds or
genetically improve species, nor is it applied science. Thus, its methods and targets
differ from those of breeding science. In addition, the history and current status of
long-crowing chickens in Japan, which are not familiar to overseas readers, is
described to provide a broader understanding of these chickens in Japan.

1.2 Survey Methods

The breeding techniques examined here include many long established tech-
niques based on the knowledge of animal husbandry, local customs and practices,
the traditions of predecessors, or new technology. These techniques were deter-
mined through observation and interviews. In addition to investigating these
techniques, this study focused on the effects of human activities on the behavior
and ecology of long-crowing chickens, and vice versa. Drawing on these perspec-
tives, this study reveals the trends in real-world interactions between humans and
chickens.

The research on Tomaru and Koeyoshi chickens proceeded as follows.” For
Tomaru chickens, the author first interviewed all 11 breeders belonging to the
Natural Monument Tomaru Preservation Society (NTP) in Niigata Prefecture who
keep Tomaru chickens to determine the number of Tomaru kept and their breeding
experiences (Table 1). The most number of Tomaru chickens kept by a breeder is
44 birds, with an average of 13 birds per person. The longest experience of keeping
Tomaru chickens is more than 50 years, with an average breeding experience of 22
years. Eight breeders currently live in Niigata; one each lives in Tainai, Gosen, and
Murakami.

After interviewing these 11 breeders, the author selected Rt-1 (born in 1951)
as the main subject of an in-depth survey for five key reasons. First, he has kept
Tomaru chickens for several years and continues to breed them in large numbers.
Second, he has won the annual long-crowing chicken exhibition at Yahiko Shrine
in Niigata Prefecture several times. Third, he shares and teaches breeding tech-
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Table 1 Number of chickens kept and breeding experience among members of the Natural Monument
Tomaru Preservation Society (NTP) and All-Japan Koeyoshi Preservation Society (AKP). All
data were collected in the present study.

Society Identification no. ~ Number of breeding Breeding experience Location
birds (years) (city)
Rt-1" 44 > 50 Niigata
Rt-2 28 > 50 Niigata
Rt-3 15 15 Niigata
Rt-4 11 20 Niigata
Rt-5 10 15 Niigata
NTP Rt-6 9 10 Tainai
Rt-7 8 10 Niigata
Rt-8 8 35 Gosen
Rt-9 6 20 Murakami
Rt-10 3 20 Niigata
Rt-11 3 5 Niigata
Rk-1? 38 >20 Kazuno
Rk-2 8 6 Kazuno
AKP
Rk-3 6 4 Kazuno
Rk-4 4 4 Kazuno
Notes:

(1) The t of Rt-1 represents the Tomaru breeder, and the k of Rk-1 represents the Koeyoshi breeder.

niques with other breeders in the NTP to sustain Tomaru breeding. Fourth, he gives
eggs and chicks he has raised to other members. Fifth, he has served as the presi-
dent of a conservation society, and has a broad understanding of the current status
and changes in breeding. Other NTP members were also surveyed in certain
instances.

The Tomaru breeding techniques used were surveyed a total of 21 times from
2021 to 2023.” The author conducted semi-structured interviews with the infor-
mants, asking questions using pre-prepared questionnaires and including new
questions as important points arose in the subject’s answers. At the breeding and
training site, a survey was conducted wherein both the informant and author spoke
freely. Through these interviews and observations, breeders’ techniques and knowl-
edge regarding the selection and mating of parent birds, egg laying and incubation,
rearing chicks,” selection of young birds, and training were recorded. The author
also helped select parents and young birds, rear and feed chicks, and train birds for
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long-crowing. The brooder, rearing box, and rearing shed at the breeding site were
also measured. Next, the crowing duration of each Tomaru chicken which partici-
pated in the 2022 and 2023 long-crowing chicken exhibition held at Yahiko Shrine
was recorded. Finally, the author collected reports and books related to the Tomaru
breed at libraries and preservation society offices, and summarized its history and
current breeding status.

The Tomaru breed reportedly originated in Matsudai Village, Higashikubiki
County (now Matsudai, Tokamachi), Niigata Prefecture, and has been mainly bred
in Niigata Prefecture (Tomaru of Niigata Prefecture, publisher and publication year
unknown). Many Tomaru breeders now live in the Kambara area, which includes
Niigata, Gosen, and Tainai. This area is flat with paddy fields and is one of the
largest rice-producing areas in Niigata Prefecture. Therefore, even during the food
shortage during and after World War II (WWII), farmers were able to secure
enough feed for ornamental chickens (Yahiko Shrine Japanese Chicken Society
1995: 15). Under these conditions, farmers have kept many Tomaru chickens in
their yards since the postwar period (Tomaru of Niigata Prefecture). An annual
long-crowing competition is held at Yahiko Shrine in early May. Breeders continue
to improve long-crowing chickens for this competition, which is the only competi-
tion in Japan for Tomaru crowing. Notably, three or four ornamental competitions
are held each year. The subsequent chapter describes the development and current
status of Tomaru chickens.

For the Koeyoshi breed, the author first interviewed all four members of the
All-Japan Koeyoshi Preservation Society (AKP) in Kazuno, Akita Prefecture
(Table 1). The member with the most Koeyoshi chickens has 38 birds, followed by
another member with 8 birds. The average number of birds per person is 14. The
longest experience of keeping Koeyoshi chickens is more than 20 years, with an
average breeding experience of 8.5 years. All members live in Kazuno.

Next, the author selected Rk-1 (born in 1959) as an experienced Koeyoshi
breeder for an in-depth survey for five reasons. First, he has kept Koeyoshi chick-
ens for many years and continues to breed them in large numbers. Second, he has
won the annual long-crowing chicken exhibition many times. Third, he shares
breeding techniques with other breeders. Fourth, he gives young birds to other
members. Fifth, he has served as the AKP president and has a broad understanding
of the current breeding status of Koeyoshi chickens. At times, other AKP members
were also surveyed.

The Koeyoshi breeding techniques were surveyed 20 times from 2021 to
2024."” The Koeyoshi survey procedure was the same as that used in the Tomaru
survey. The author recorded the breeder’s techniques and knowledge of selection
and mating of parent birds, egg laying and incubation, rearing chicks, selection of
young birds, and training through both interviews and observation. The author also
participated in the selection of parents and young birds, rearing and feeding chicks,
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and training chickens for long-crowing. This helped in easily comparing the prac-
tices used by Tomaru and Koeyoshi chicken breeders. The brooder, rearing box,
and rearing shed were also compared at the breeding site. For crowing, the crowing
duration of all the Koeyoshi that participated in the 2023 long-crowing chicken
exhibition were recorded. Finally, the author collected reports and books relating to
Koeyoshi at libraries and preservation society offices, and summarized its history
and current breeding status.

The Koeyoshi breed is thought to have originated in the Kazuno region of
Akita Prefecture. It has been mainly bred in Akita, Aomori, and Iwate Prefectures
(Editorial Committee for Odate City History 1979: 78; Kuroda and Yamaguchi
1987: 76). The Yoneshiro River flows through the center of the Kazuno region,
with the Hanawa basin extending around the river. Farmers and merchants in this
region have bred Koeyoshi chickens for many years and improved the birds’
voices. The AKP holds an annual long-crowing competition each spring and an
ornamental competition each autumn. Koeyoshi chickens have a strong competitive
presence in both events, contributing to preserving and improving the Koeyoshi
crowing tone and appearance. The development and current status of Koeyoshi
chickens are described next.

2 Targeted Long-crowing Chickens

Based on documents, oral tradition, and genetic data, this section summarizes
long-crowing chicken breed development, and the phenotypic characteristics and
current breeding status of Tomaru and Koeyoshi chickens.

Chickens are small domestic birds that are easily maintained in small spaces
and are prolific, with rapid generational changes. Crossbreeding occurs easily, with
a breed’s original characteristics changing within a short period. Therefore, a thor-
ough understanding of the chicken breeding process requires accurate breeding
records from the time of breed creation to the present to ensure that the breed
retains its genetic composition over time; that is, crossbreeding has not altered its
original characteristics (Furuse 2018: 9). However, accurate breeding records are
not typically kept at local breeding sites. Instead, breeding processes and breed
relatedness must be inferred from information such as oral traditions and genetic
data. The following description also refers to such materials.

2.1 Description of Japanese Chickens and the Development of Long-crowing
Chicken Breeds in Japan
Wild chicken species are not native to the Japanese archipelago. Instead,
domesticated chickens were brought in from overseas."” Since then, Japanese
breeders have created several breeds to meet their preferences. Among Japanese
chickens, 15 breeds and two breed groups are currently listed as natural monu-
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ments and described in Table 2. Tomaru was designated a natural monument in
September 1939, while Koeyoshi was designated in December 1937.

The term “Japanese chicken” used here was defined during Japan’s Meiji
period (1868-1912). The Edo period (1603-1867) was characterized by the cre-
ation of several Japanese ornamental chicken breeds by introducing foreign breeds,
crossbreeding with native chickens, the discovery of mutations, and genetic fixation
(Kuroda and Yamaguchi 1987: 22-23; Matsuzaki 2004: J73). During the Edo
period, the shogunate closed the country to foreigners. Under these circumstances,

Table 2 List of Japanese chicken breeds and groups designated as national natural monuments.

Breed name Standard weight Major production areas Designated date
(male, female)

Onaga-dori” 1800g, 1350g Kochi March 7, 1923
Totenko 2250g, 1800g Kochi September 3, 1936
Uzurachabo 675g, 600g Kochi June 15, 1937
Minohikichabo 937g, 750g Kochi June 15, 1937
Koeyoshi 4500g, 3750g Akita, Aomori, Iwate December 21, 1937
Tomaru 3750g, 2800g Niigata September 7, 1939
Minohiki 2500g, 1800g Aichi, Shizuoka August 30, 1940
Jidori® 1800g, 1350g Gifu, Mie, Kochi January 27, 1941
Shokoku 2000g, 1600g Mie, Kyoto, Shiga January 27, 1941
Shamo"”’ 5620g, 4875¢g Tokyo, Aomori, Akita, etc.  August 1, 1941
Chabo 730g, 610g Tokyo, Chiba, Saitama, etc. ~ August 1, 1941
Hinai-dori 3000g, 2300g Akita July 21, 1942
Ukokkei 1125g, 900g Tokyo, Mie, Osaka, etc. July 21, 1942
Kawachiyakko 930g, 750g Mie August 24, 1943
Satsuma-dori 3750g, 2810g Kagoshima August 24, 1943
Jitokko 2600g, 2000g Kagoshima, Miyazaki August 24, 1943
Kurokashiwa 2800g, 1800g Shimane, Yamaguchi June 9, 1951
Notes:

(1) Onagadori was designated a special national natural monument as “Onaga-dori of Tosa” on March
29, 1952.

(2) Gifu-jidori, Shojyo-jidori, and Ko-jidori were collectively designated as national natural monuments
under the name Jidori. Here, these breeds are referred to as the Jidori group. The standard weight is
the weight of Gifu-jidori.

(3) Oh-shamo and Ko-shamo were collectively designated as a national natural monument under the
name Shamo. Here, these breeds are referred to as the Shamo Group. The standard weight is the
weight of Oh-shamo.

(Data were compiled by the author from The Japanese Fowls Association 1997.)
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Japanese breeders created new breeds by crossing local breeds in Japan.'” Most
ancestors of Japan’s present-day ornamental chickens were created by the end of
the Edo period (Kuroda and Yamaguchi 1987: 17).

During the Meiji period, the opening of diplomacy and trade led to the intro-
duction of various foreign chickens from overseas. Commercial chickens for egg
and meat production were actively introduced from Europe and the United States,
and eventually spread widely to rural areas. More than 46 foreign chicken breeds
were introduced to Japan during this period (Oana 1951: 209). The expansion of
foreign chicken breeding in urban and rural areas during this period reduced the
number of traditional ornamental chickens (Kuroda and Yamaguchi 1987: 23). At
that time, the purpose of breeding chickens shifted from ornamental to practical
use, significantly changing the relationship between humans and chickens (Yanagita
1976: 85-90; Yano 2017). Under these circumstances, Japanese breeders began dis-
tinguishing between the native chickens that had existed in Japan before the early
Meiji period and subsequently imported foreign chicken breeds (Oana 1951: 209).
They referred to the former as “Japanese chicken” (HZ<#%). Thus, the term
“Japanese chicken” was coined when the scale of foreign chicken production in
Japan began to dramatically increase.

From the Taisho period (1912-1926) to the beginning of the Showa period
(1926-1989), the emphasis on commercial chickens continued. Concurrently, the
number of Japanese chickens declined further as the ornamental breed lost its origi-
nal form and characteristics due to crossbreeding (Japanese Fowls Association
1974: 36). In response, Japanese chicken breeders established the Japanese Fowls
Association in April 1937 to preserve and revitalize the Japanese chicken (Takase
1992: 177). This development also led to academic research on Japanese chickens
across several regions, aiming to restore the distinct body shape and characteristics
of each ornamental breed for designation as a natural monument of Japan (Niigata
Prefectural Board of Education 1973: 2). Consequently, many of these Japanese
chickens were designated as natural monuments for preservation before and during
WWIL.

Among the Japanese chickens designated as natural monuments, three
breeds—Tomaru, Koeyoshi, and Totenko—are long-crowing. Tables 3 and 4"
show the crowing durations for Junglefowl, White Leghorn, and Japanese breeds.
Unlike the listed other breeds, all three long-crowing chicken breeds have a crow-
ing duration that exceeds 10 s, with Totenko averaging 13.88 s. Based on the
author’s research, Tomaru averaged 23.63 s (n = 16), with the longest crow at
27.44 s. Koeyoshi averaged 13.08 s (n = 47), with the longest crow at 17.29 s. In
comparison, the Japanese Shokoku, Kurokashiwa, and Onaga-dori breeds each
crow for 3-5 s, whereas the four Junglefowl breeds and White Leghorn all crow
for 1-2 s. Shamo group chicken breeds, such as Oh-shamo and Ko-shamo, and
small chicken breeds, such as Chabo and Uzurao, have short crowing durations.
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Jidori chickens do not exhibit long-crowing. Table 4 illustrates that the crowing
duration of Tomaru has greatly improved over the past 25 years. Koeyoshi’s crow-
ing duration is also preserved.

As such, only some Japanese chicken breeds possess the long-crowing trait.
The specific occurrence of this trait in only certain breeds may be attributed to sev-
eral factors. One explanation is their relationship with Shokoku chickens. The
extant long-crowing chicken breeds are thought to have acquired this trait through
direct or indirect crossbreeding with Shokoku chickens in the past (Oana 1951: 94;

Table 3 Crowing duration of Junglefowl, White Leghorn, and Japanese chicken breeds (except Tomaru
and Koeyoshi).

Species or breed name Crowing duration (s) Breed name Crowing duration (s)
Red junglefowl 1.58+0.02 Shokoku 5.32+£0.43
Grey junglefowl 1.35+0.02 Oh-shamo 1.68+0.07
Green junglefowl 2.11 Ko-shamo 2.18+£0.06

Ceylon junglefowl 1.52+0.01 Chabo 1.82+0.01
White Leghorn 1.56+0.02 Hinai-dori 2.37+0.04
Onaga-dori 3.29+0.21 Ukokkei 2.39+£0.09
Totenko 13.88+0.65 Kawachiyakko 2.33+£0.02
Uzurachabo 2.78+0.01 Satsuma-dori 1.81+0.11
Minohiki 2.33+£0.02 Kurokashiwa 5.8+£0.01
Jidori (Gifu-jidori) 2.64+0.07 Unit: second

(Compiled by the author based on data from Kuwayama et al. 1996)

Table 4 Crowing duration of Tomaru and Koeyoshi chickens.

Breed Crowing duration (s) Average (s)

Kuwayama et al. 1996 This study (2023)

Tomaru 11.4+0.18 23.63+1.95" 17.51
Koeyoshi 11.23+0.85 13.08+2.09? 12.15

Notes:

(1) Tomaru data are based on the author’s research on competitive long crowing exhibitions held at
Yahiko Shrine in Niigata Prefecture on May 4 and 5, 2023. The data are averaged over 16 crowing
performances.

(2) Koeyoshi data are based on the author’s research on competitive long crowing exhibitions held in
Odate and Kazuno, Akita Prefecture, on April 29 and June 4, 2023. The data are averaged over 47
crowing performances.

(All data were compiled by the author based on the present study and Kuwayama et al. 1996)
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Saito 1977: 127). Shokoku chickens were imported from China following Japanese
diplomatic missions to Tang China; they possessed long tails, the long-crowing
trait, and suitable aggression levels for cockfighting (Saito 1977: 126; Takase
1992: 58-59). They are also thought to have been genetically involved in creating
the Totenko and Tomaru long-crowing chicken breeds (Saito 1977: 127; Takase
1992: 59). The four Junglefowl species, and Jidori and Shamo chickens have not
been crossed with Shokoku and do not exhibit long-crowing. Minohiki and Onaga-
dori chickens have long tail feathers, which are seemingly genetically related to
long-tailed Shokoku chickens (Tsudzuki 2016: 114). Breeds related to Shokoku
have similarly elongated tail feathers and tail feather patterns, and therefore, are
often referred to as Shokoku strains (Kuroda and Yamaguchi 1987: 62).

However, the Onaga-dori, Kurokashiwa, and Minohiki breeds, all of which are
considered to be related to Shokoku chickens (Oana 1951: 33; Yonezawa
2022: 13), do not exhibit long-crowing as Tomaru and Koeyoshi do. Thus, not all
Shokoku strains have the long-crowing trait. One possible reason for this discrep-
ancy is that, among the Shokoku chickens introduced from China, only some
possessed the long-crowing trait (Takase 1992: 59), and their crosses with Japanese
chickens led to the development of long-crowing breeds. A recent genetic study
suggested that Jidori and Shamo chickens were introduced to Japan multiple times
from various regions of northern East Asia (Yonezawa et al. 2020). In this context,
Shokoku chickens may have contributed various characteristics to Japanese chick-
ens through several subsequent introductions.

Another potential reason for the long-crowing trait’s expression in certain
breeds related to the Shokoku strain is the variation in the breeding environment
(Oana 1949: 53; 1951: 239). Japanese long-crowing chickens are typically bred in
communities of several households, with each keeping several roosters in a moun-
tainous area or basin where crowing reverberates (Oana 1949: 55). Chickens
typically have a competitive crowing instinct, whereby when one rooster crows,
others begin to crow sequentially. In mountainous areas or basins where crowing
reverberates, if multiple households keep many roosters within a neighborhood, the
roosters will become aware of one another, and try to crow more loudly and for
longer than other roosters within hearing distance. Long-crowing is thought to have
developed naturally through repeated competitive crowing over many years under
these conditions (Japanese Fowls Association 1974: 34; Takase 1992: 30; Hiraoka
2000: 47). Moreover, human selection has refined this behavior over time. Thus,
the long-crowing trait is acquired by combining the breeding environment and
competitive crowing instinct (Kuroda and Yamaguchi 1987: 92).

Indeed, the Tomaru breed originated in Matsudai, Tokamachi, Niigata
Prefecture, which is located in a mountainous area (Fujisawa 1989: 109).
Meanwhile, the Koeyoshi breed originated in the Kazuno region within the Hanawa
basin in the upper reaches of the Yoneshiro River (Kato 1951: 199). Both regions
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are indeed consistent with the competitive crowing hypothesis. However, we do not
know why not all Shokoku chickens bred in mountainous areas or not all those that
exhibit competitive crowing do not acquire the long-crowing trait. As such, the
breeding environment may not be the only factor long-crowing’s development.

Regardless, the long-crowing trait was acquired to varying degrees in three
Japanese chicken breeds through direct and indirect genetic involvement with
Shokoku chickens, and was also influenced by the breeding environment. The
long-crowing trait was further improved, sophisticated, and fixed through repeated
selective breeding by humans. Although Japanese chickens are generally rich in
genetic diversity, Tomaru and Koeyoshi have lower population genetic diversity
than other Japanese breeds (Oka et al. 2011: 278), because of strong, repeated
selection pressure by breeders focusing on the long-crowing trait. The following
sections summarize the development of the Tomaru and Koeyoshi breeds.

2.2 The Tomaru Breed
2.2.1 Development

The precise date and location of the creation of the Tomaru are unknown due
to the lack of accurate historical breeding records. Its development in Niigata
Prefecture has been inferred from relationships among the Shokoku, Tomaru, and
Kurokashiwa breeds. An early, now extinct, version of the Tomaru breed is referred
to in this study as Dai Tomaru (dai-tomaru, large Tomaru) to distinguish it from the
present-day breed (Japanese Fowls Association 1974: 33).

One proposed origin is that it was created by crossing Shokoku and Dai
Tomaru chickens (Japanese Fowls Association 1974: 41; Nirasawa and Kikuchi
1995: 91). Shokoku chickens were brought from China following Japanese diplo-
matic missions to Tang China. Dai Tomaru chickens are thought to have been
introduced from China around the end of the Keicho period (1596-1615) or begin-
ning of the Kan’ei period (1615-1644). This breed was approximately 91 cm tall,
with a large body and a 24-cm wattle (Oana 1951: 132). Initially, Dai Tomaru
chickens were kept for cockfighting due to their large body size, and as ornamental
chickens for their large comb and body shape.'¥ However, Dai Tomaru chickens
were not strong fighters and often bested by smaller chickens despite their large
body size. Soon, Shamo chickens, which are strong fighters, became more popular
among the people and the demand for Dai Tomaru disappeared (Oana 1951: 143).

Dai Tomaru chickens also crowed later than other breeds in the early morning
at approximately 6:00 a.m. Miyazaki (1697) described this chicken breed as an
incorrect timekeeper, while Keihinko ([#i°%]; date unknown) reported that it
started crowing late. This characteristic further reduced the Dai Tomaru’s popular-
ity. Thus, Dai Tomaru chickens only kept in the mountainous arcas of Niigata
Prefecture were crossed with Shokoku chickens, conferring the long-crowing trait
(Japanese Fowls Association 1974: 33; Nirasawa and Kikuchi 1995: 91). The
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resulting chickens were the founders of the existing Tomaru long-crowing breed
(Niigata Prefectural Board of Education 1973: 1).

Although the precise date of origin of the existing Tomaru breed is unknown,
the existence of long-crowing chickens was already known in Niigata Prefecture
during the Bunsei (1818-1830) and Ansei periods (1854—1860) (Takase 1992: 246).
The current Tomaru breed is said to have been created during the early Meiji
period, when long-crowing chickens were called naki-tomaru (crowing Tomaru),
and large breeds without the long-crowing trait were called dai-tomaru (large
Tomaru). In the Joetsu and Chuetsu regions of Niigata Prefecture, Dai Tomaru were
sometimes called Ootori (K#:), which describes a large-bodied chicken (Niigata
Prefectural Board of Education 1973: 1). The Dai Tomaru breed was maintained
until the early Showa period but became extinct as a breed (Japanese Fowls
Association 1997: 92). Meanwhile, naki-tomaru chickens were eventually renamed
as the Tomaru breed.

Because Dai Tomaru chickens did not exhibit long-crowing, another proposed
origin for the present-day Tomaru breed is that it is not a direct descendant of Dai
Tomaru chickens brought to Japan during the early Edo period, but was created by
crossbreeding a different breed. In the past, various breeds such as Shokoku,
Totenko, and Hinai-dori, as well as the Jidori and Shamo groups, were kept as free-
range chickens in farming villages in Niigata Prefecture (Kuroda and Yamaguchi
1987: 88). During the Edo period, the Kurokashiwa breed was brought to Niigata
from the San’in region,”” where it was crossed with Shokoku and Totenko chick-
ens, which exhibit long-crowing. This resulted in the creation of a new breed with
a large body and the long-crowing trait. Eventually, breeders selected individuals
with black plumage, a large comb, and black legs, and genetically fixed these traits
to form Tomaru as a new breed in the early Meiji period (Niigata Prefecture
Natural Monuments Tomaru Preservation Society 2009: 3). Yellow legs and reddish
plumage are rarely seen in Tomaru breeding sites. This may be due to the past
genetic contributions of Kurokashiwa and Totenko chickens to the Tomaru breed.
According to this proposition, Dai Tomaru chickens were not involved in creating
the extant Tomaru breed (Okamura 2008: 10).

In summary, two main theories exist regarding the Tomaru breed’s origin.
These theories differ in the extinct Dai Tomaru breed’s involvement, but share the
Shokoku’s breed direct or indirect involvement. Studies examining the genetic dis-
tances among Japanese chicken breeds show that the Shokoku and Tomaru breeds
are closely related and belong to the same group (Society for Researches on Native
Livestock 2009: 371). Similarly, the Kurokashiwa and Tomaru breeds are geneti-
cally closely related (Osman et al. 2006: 1376; Yonezawa et al. 2020: 77). Studies
comparing the external morphology of chicken breeds, including the pattern and
shape of the tail feathers, also show that Shokoku significantly contributed to the
Tomaru’s creation (Oana 1951: 272-273). By contrast, some studies show that the
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Tomaru and Shokoku breeds do not have a close genetic relationship (Takahashi
1997: 58; Hata et al. 2020: 15). These conflicting results may indicate that Shokoku
chickens contributed directly or indirectly to the early development of the pres-
ent-day Tomaru breed; however, subsequent bottlenecks due to strong selection
pressure or reduced breeding numbers may have altered its genetic composition
(Oka et al. 2011: 279). Genetic analysis continues to clarify the origin of Tomaru.

2.2.2 Phenotypic Characteristics

Based on the author’s observations and the Japanese Chicken Judging Standard
(Japanese Fowls Association 1997), this section describes the Tomaru’s phenotypic
characteristics.

Tomaru has black plumage on the neck, breast, and abdomen, and iridescent
greenish-black plumage on other parts of the body (Photo 1). Rare individuals have
only white feathers. The male has a single large, erect comb, and its wattles are large
and long. The comb, face, ear lobes, and wattles are bright red. Some males have black
markings on the red comb; this trait is described by breeders as “inking” (2% A
%). Males have dark chestnut-colored eyes, a black beak, and a thick neck. The
chicken’s front is rounded from breast to abdomen without an overhang. The tail
feathers are wide and rise at an angle of approximately 40° from the ground. The
main tail feathers are long and their tips sometimes touch the ground. The shank,
leg, and toe have a metallic, sometimes reddish-black color. The standard weight
for males is 3.9 kg. Only the males exhibit long-crowing.

Tomaru females have a small comb. The comb, face, ear lobes, wattles, and
beak are black. The eyes are a dark chestnut color (darker than in males). The front
is rounded from breast to abdomen. The entire plumage is greenish black. The
main tail feathers rise at an angle of approximately 25° from the ground. Wide tail
feathers are less common in females than in males. The leg and toe are a metallic
black color, and the claws are black. The standard weight for females is 2.9 kg.

Photo 1 Male (left) and female (right) Tomaru long-crowing chickens in Niigata Prefecture (27
November 2022, Niigata Prefecture, photo by the author).
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2.2.3 Current Breeding Status

An overview of Tomaru breeding practices since the Showa period is provided
below. As mentioned above, Tomaru were listed as a natural monument of Japan in
September 1939. In April 1940, four Tomaru chickens from Niigata Prefecture
were displayed at the first competitive exhibition of the Japanese Chicken
Preservation Society at Ueno Park in Tokyo. However, the exhibition’s organizers
provided severe evaluations of the Tomaru chickens (Tomaru of Niigata
Prefecture), citing the small number of individuals exhibited and their poor condi-
tion. They described the showing as “regrettable” and expressed their wish that the
Tomaru breed would be improved to meet the quality of the other two long-crow-
ing chicken breeds of Japan (Tomaru of Niigata Prefecture). In response, breeders
in Niigata Prefecture formed the Niigata Prefecture Tomaru Preservation Society in
May 1941 to preserve and improve the Tomaru breed. The society’s members took
the lead in establishing rules and criteria for Tomaru breeding, and began to hold
competitive exhibitions throughout the prefecture (Fujisawa 1989: 107).

However, with the onset of WWII, many breeders were called to war. Further,
Japan experienced food and feed shortages. This prevented breeders from keeping
ornamental chickens that did not produce eggs or meat. Many ornamental chicken
breeds of Japan declined during this period. Still, Niigata Prefecture was among the
large rice-producing areas in Japan. In particular, the Kambara area, where Tomaru
were kept even during WWII, was one of the major rice-producing areas within
Niigata Prefecture. Thus, Tomaru chickens were maintained by Kambara farmers as
they were able to secure feed even during food shortages. Nevertheless, the strong
motivation to preserve the breed diminished during WWII and surviving popula-
tions did not meet the established Tomaru standards. The Tomaru was also crossed
with other breeds in various areas and came close to extinction (Yahiko Shrine
Japanese Chicken Society 1978: 7). Prior to a visit by the Japanese Emperor to
Niigata Prefecture in 1947 to observe Tomaru chickens at the Niigata Poultry
Experimental Station, breeders issued calls throughout the prefecture to exhibit
Tomaru chickens at the event. However, only a few individuals were gathered and
none crowed (Fujisawa 1989: 107).

Later, Niigata Prefecture organized a Tomaru research institute at the
Prefectural Poultry Experimental Station to improve the breed’s body shape and
characteristics, and distribute chicks to breeders (Fujisawa 1989: 108). The goals
for improvement were to increase the body size and standardize plumage color-
ation. Originally, the plumage of Tomaru chickens was not limited to pure black
feathers, and diverse plumage colors were observed. However, when the application
for natural monument status was submitted, the feather color was standardized as
pure black (Natural Monument Tomaru Preservation Society Niigata Prefectural
Association 1989: 2). Consequently, feather colors other than black were rarely
found since the postwar period.
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After the war, members of the Niigata Prefecture Tomaru Preservation Society
as well as the government were concerned about the breed’s state. Consequently,
they began working for its preservation and improvement (Nirasawa and Kikuchi
1995: 93). To stabilize breeding practices, which had tended to vary among breed-
ers, they requested the construction of a facility for keeping Japanese chickens,
including Tomaru, at the Yahiko Shrine in Nishikanbara County in November 1958.
In response, the Yahiko Shrine built a chicken coop comprising 10 breeding rooms
in May 1958, and began to raise and preserve Japanese chickens. Although many
breeds were housed in the coop, these were mainly Tomaru chickens. Subsequently,
the Yahiko Shrine Japanese Chicken Society (YJC) was formed in 1963, the NTP
was formed in 1965, and many competitive exhibitions were held in various
regions. However, the number of Tomaru breeders has decreased yearly as many
breeders aged without successors.

The author’s research on the numbers of breeders and Tomaru individuals kept
over time revealed that in 2007, 194 birds were kept by 23 breeders. Subsequently,
147 birds were kept by 17 breeders in 2008; 154 birds were kept by 16 breeders in
2009; 171 birds were kept by 15 breeders in 2010; and 171 birds were kept by 16
breeders in 2011. However, in 2022, only 11 breeders were found to keep a total of
145 Tomaru chickens. Thus, the numbers of breeders and Tomaru individuals have
declined significantly in the last two decades.

2.2.4 Long-crowing in Tomaru Chickens

The Tomaru, Koeyoshi, and Totenko long-crowing chicken breeds have differ-
ent crowing tones, with Koeyoshi as bass, Tomaru as middle C, and Totenko as
treble. Breeders refer to the Tomaru pattern as roji-naki (%520 &), which is typi-
cally visualized as inflecting along the Japanese hiragana character ro (»), based
on a sixth tone (Niigata Prefecture 1939: 12; Oana 1951: 244). The Tomaru roji-
naki vocalization, which is spelled phonetically as “kokekokkooooo”, is an
important selection criterion for young birds and sires, as well as a judging crite-
rion in competitive exhibitions.

Breeders recognize six tones in the crowing pattern of Tomaru chickens: dashi
(beginning), wake (tone shift), age (volume increase), hari (extension), otoshi (vol-
ume decrease), and musubi (ending) (Niigata Prefecture 1939: 12; Japanese Fowls
Association 1997: 96). Figure 1 shows the trends of roji-naki crowing patterns using
the results of the present survey in terms of the hiragana character ro. The Tomaru
chicken raises and lowers its wings before crowing, then bows its head slightly,
takes a deep breath, and begins the “kokekokkooooo” vocalization. The dashi tone
lasts for 1-2 s, corresponding to the “koke” part of the crowing pattern and begin-
ning of the ro character. During wake, the tone shifts lower for 1-2 s,
corresponding to the second “kok” part of the crowing pattern and rightward slope
of the ro character. Without the wake tone, there is no inflection in the entire crow-
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dashi wake age hari otoshi musubi

Figure 1 Trends in the Tomaru roji-naki (% 515 &) crowing pattern illustrated using
the hiragana character ro (%). The vertical axis indicates the volume of the
voice and the horizontal axis the duration. Based on the present study, the
Japanese Fowls Association 1997, and Fujisawa 1989.

ing pattern; however, the wake tone is sometimes unclear. During the age tone, the
volume gradually increases for 1-2 s, corresponding to the “kooo” part of the
crowing pattern and rising part of the right side of the ro character.

The hari tone is the loudest phase of the crowing pattern, and represents an
increase in power and clarity for 7-10 s. This corresponds to the “00000” part of
the crowing pattern and semicircular ascending portion of the ro character. The hari
tone is the most important component of the long-crowing trait and determines the
overall crowing duration. The ofoshi tone represents a volume decrease, corre-
sponding to the apex of the semicircle to the right downwards segment of the ro
character. The final phase is the musubi tone, when the volume is gradually lowered
over a period of 6-8 s, ending with a quiet squeal.

All Tomaru chickens have slightly different crowing patterns. Some individuals
do not inflect their voices, while inflection tends to change with growth. Tomaru
chickens begin to crow in November or December at the age of 6—7 months after
hatching. However, because young chickens crow for short durations, judging the
quality of their long-crowing ability is difficult. As the chickens grow older, the
crowing duration begins to lengthen and intonation develops. At three years of age,
when the body matures, the chickens acquire a nearly stable crowing pattern and
duration. This is referred to as naki-sansai (W& & =j#%). As the chicken ages further,
its crowing duration gradually shortens and its volume decreases. Seasonally,
Tomaru chickens begin to crow in March as the weather warms and crow several
times per day during the breeding season (April-June). Therefore, long-crowing
competitions are also held in spring.

The Tomaru breed is characterized by the roji-naki crowing pattern. The
author’s research revealed that its crowing duration began to exceed 20 s only
within the past 30 years, with some individuals exceeding 25 s within the past 5
years through breed enhancement.
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In Niigata Prefecture, long-crowing in Tomaru chickens was improved in the
early 1990s in response to concerns that Japanese long-crowing chickens were
crowing for increasingly shorter periods. Tomaru breeders in Niigata Prefecture
called for preserving long-crowing patterns and organized a “20-second group (20
#4%)” with the goal of increasing the Tomaru crowing duration beyond 20 s. At
that time, many Tomaru chickens crowed for only 8-10 s (Fujisawa 1989: 106).
Thus, the goal of a 20-s crowing duration was ambitious.

To meet this target, breeders sought to improve the Tomaru breed through
crossing individual chickens with superior long-crowing ability. They selected only
those offspring that crowed for approximately 15 s for further breeding. A breeder
in Uonuma, Niigata Prefecture, bred a Tomaru chicken that crowed for 18 s. This
inspired competition among breeders to develop more individuals with a longer
crowing duration. Approximately six to seven years after the formation of the
“20-second group”, many Tomaru chickens were crowing for 15 s and some even
for 20 s, demonstrating the success of this breeding effort.

However, although the Tomaru crowing duration improved, its vocal quality
remained poor, with little inflection, vocal tension, or power. This was the result of
focusing too closely on crowing duration during selection, resulting in the exclu-
sion of other attributes. Therefore, the next main focus in Tomaru breeding was on
improving vocal quality. However, selecting for excellent crowing tones was diffi-
cult because they did not always persist throughout the chicken’s lifetime.
Furthermore, crossing individuals with superior crowing tones did not always pro-
duce offspring with equivalent vocal quality. Long-term selection for vocal quality
has produced a few superior birds every five to six years. Further, breeders con-
tinue to use these individuals to attempt to improve the Tomaru crowing ability.
However, even now, few Tomaru individuals can accurately produce the roji-naki
crowing pattern with a strong voice. Thus, more time and effort should be devoted
to improving quality over duration.

As breeders began modifying the Tomaru crowing tone, its body size became
smaller. Tomaru once weighed 4-5 kg and were known as large chickens.
However, their weight now peaks at 3.5-3.7 kg. This decline in body size is related
to rearing methods. Long-crowing typically cannot be assessed until approximately
one year after hatching; therefore, breeders must keep many chicks and young birds
for at least one year. Consequently, individual chicks do not grow large because
their breeding space and diet are limited. In the past, Tomaru breeders would select
for larger body size based on six-month-old chicks that were provided sufficient
food to grow to the size required. Thus, changes in rearing methods used to
improve the long-crowing trait have resulted in smaller Tomaru chickens.
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2.3 The Koeyoshi Breed
2.3.1 Development

The Koeyoshi breed has two postulated origins: 1) a cross between Tomaru
and Shamo chickens; and 2) cross between Shokoku and Shamo chickens.

According to Teiji Yamada, the first chairman of the Three Akita Chickens
Preservation Society, Tomaru chickens from Niigata were brought to the Kazuno
region by boat via the Yoneshiro River during the Hoei (1704—1711) and Shotoku
periods (1711-1716). These Tomaru chickens were crossed with local chickens.
Later, crossbred chickens were selected and improved according to the individual
preferences of locals, thereby creating the Koeyoshi breed (Yamada 1972: 4). At
that time, local chickens bred in the Kazuno region contained some Shamo blood,
which is thought to have shaped the extant Koeyoshi phenotype. Thus, Koeyoshi
and Shamo chickens have many morphological similarities.

Another possibility is that the Koeyoshi breed was created by crossing
Shokoku and Shamo chickens (Saito 1977: 130; Takase 1992: 246). Both chicken
breeds have a large body. however, Shamo tail feathers are generally short and not
abundant, whereas Koeyoshi tail feathers are long and broad, with the tips of the
main tail feathers reaching the ground in some individuals. In addition, Koeyoshi
are more massive than Shamo and exhibit long-crowing, whereas Shamo chickens
have a short crowing duration. The long-crowing ability and long, broad tail feath-
ers characteristic of the Koeyoshi breed are thought to have been directly or
indirectly acquired from Shokoku chickens (Oana 1951: 270; Yamada 1972: 6).
Local traditions also indicate that several breeds were crossed in each Koeyoshi
generation depending on the targeted improvement trait. Thus, the Koeyoshi breed
was developed through crossbreeding with Shamo for robustness, Tomaru for
long-crowing tone, and Shokoku for a beautiful appearance, including long, broad
tail feathers.

Around 1887, breeders crossed Koeyoshi and Brahma chickens to increase the
Koeyoshi’s body size and deepen its crowing voice. During this process, its plum-
age gradually whitened compared to its previously variable plumage colors
(Yamada 1972: 5). Later, long-crowing in the Koeyoshi breed was refined through
selection by breeders who desired a lower, louder crowing tone. However,
Koeyoshi and Brahma chickens may not be closely related. Takase (1992) does not
entirely agree that Brahma and Koeyoshi chickens were crossbred. Genomic analy-
sis results show low association between these breeds (Hata et al. 2020). Indeed,
regarding the introduction of Brahma chickens, the author is unsure whether
Koeyoshi breeders achieved the goal of making the chicken body larger or voice
deeper. Currently, various views exist on the relationship between the two breeds.

Thus, Shamo chickens clearly played an important role in creating the
Koeyoshi breed due to their similar comb and eye shape, long neck, and thick yel-
low legs; all these are characteristic of Shamo chickens. Some genetic studies show

161



E R A AR e 49 B2

that both breeds are closely related (Okada et al. 1980; Takahashi 1997: 58; Osman
et al. 2006: 1376; Society for Researches on Native Livestock 2009: 371,
Yonezawa et al. 2020: 77), while others argue that Koyoeshi and Shamo chickens
have different genetic backgrounds (Oka et al. 2010: 214) or are distantly genetically
related (Osman et al. 2006: 1376; Hata et al. 2020: 15). The Shamo are likely to
have contributed to creating and improving the Koeyoshi. However, the conflicting
genetic studies suggest that the genetic composition of Koeyoshi chickens may
have changed through subsequent crosses with other breeds, strong selection pres-
sure, or reduced breeding numbers.

2.3.2 Phenotypic Characteristics

Based on the author’s observations and the Japanese Chicken Judging Standard
(Japanese Fowls Association 1997), this section describes the Koeyoshi’s phenotypic
characteristics.

Koeyoshi are among the largest Japanese chickens (Photo 2). The males have a
triple comb, small wattle, and slender ear lobes, which are all bright red. The eyes
are sunken and upper eyelids drooping. The eyes are silver or gold in color and the
bill is yellow. The neck is long and nearly erect, with abundant neck hackles. The
throat is particularly well developed. The plumage is silvery white from head to
neck, and greenish black on the lower parts. The breast is well overhung, and the
shoulder is wide and rounded. The shoulder and tail plumage are dark brown. The
abundant tail feathers are greenish black and rise at an angle of approximately 20°
from the ground. The outer tail feathers are well curved and the tips reach the
ground. The leg is thick and yellow, while the toes open outward. The standard
weight for males is 3.9 kg. Only male chickens exhibit long-crowing, with a lower
tone than that of Tomaru chickens.

Female Koeyoshi chickens have a black head, with a red triple comb and wat-
tle, which are smaller than in males. The beak is yellow, while the neck hackles are
abundant. The breast is broad, and the back and shoulders are grayish brown. Each

- a2

Photo 2 Male (left) and female (right) Koeyoshi long-crowing chickens in Akita Prefecture
(29 November 2022, Akita Prefecture, photo by the author).
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feather exhibits black marginal variegation. The primary flight feathers are outwardly
black and grayish brown at the base. The tail feathers are black or grayish brown,
and spread backward. The legs are yellow, while the toes spread widely. The stan-
dard weight for females is 2.9 kg.

2.3.3 Current Breeding Status

Next, the current status of Koeyoshi conservation and breeding in Akita
Prefecture are described. Breeders first exhibited Koeyoshi from Akita Prefecture at
the Central Poultry Exhibition held in Tokyo in 1919, with the aim of making
Koeyoshi widely known across Japan. However, the number of Koeyoshi chickens
bred in Akita Prefecture was decreasing dramatically at that time. Further, the need
for their preservation was more strongly indicated around 1931 (Yamada 1972: 7).
In response, the first academic field survey of Koeyoshi chickens was conducted in
Akita Prefecture in October 1934. Subsequently, the Akita Prefecture Koeyoshi
Preservation Society was established in January 1935.

In April 1935, the first competitive exhibition of long-crowing chickens in
Akita Prefecture was held at the public hall in the town of Odate, where 23
Koeyoshi individuals were exhibited (Yamada 1972: 8). This was the first event at
which the Koeyoshi crowing ability was judged in Akita Prefecture. At the second
competitive exhibition in April 1936, breeders confirmed that the Koeyoshi body
shape had become more uniform and its long-crowing ability had stabilized. Based
on these results, breeders applied to the Ministry of Education for designation of
the Koeyoshi breed as a natural monument of Japan. This designation was granted
in December 1937. The decision was based on the long history of Koeyoshi breeding
in Japan, and its unique long and deep crowing ability combined with the Shamo
chicken body shape, which make Koeyoshi unique among Japanese poultry breeds.

Thus, in Akita Prefecture, the Akita Prefecture Koeyoshi Preservation Society
took the initiative to preserve and improve the Koeyoshi breed’s crowing ability
and body shape. However, food shortages during WWII significantly reduced the
number of Koeyoshi kept in Akita Prefecture. After WWII, when food became
more plentiful, the society once again focused on the Koeyoshi breed to regain
characteristics that were greatly diminished during the war (Kuroda and Yamaguchi
1987: 80). Individual breeders also faced low Koeyoshi hatching and survival rates
because of great difficulties at the egg incubation, hatching, and brood rearing
stages. To alleviate these difficulties, the Odate municipal government built the
Koeyoshi Hatchery Facility in 1964.

This facility was equipped with incubators and brooders to assist in the hatch-
ing and rearing of Koeyoshi chickens. To this day, it continues to have staff
incubate Hinai-dori, Kinpa-kei, and Koeyoshi eggs brought in by breeders, raise the
chicks, and return them to the original breeders. For example, in 2022, 241
Koeyoshi eggs, 111 Hinai-dori eggs, and 72 Kinpa-kei eggs were brought to the
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hatchery facility. Of these, 92, 62, and 28 eggs were fertilized, respectively, and 42
Koeyoshi, 46 Hinai-dori, and 18 Kinpa-kei chicks hatched. The hatching rates (per-
centage of hatchings to fertilized eggs) were 45.7%, 74.2%, and 64.3%,
respectively (Hokuroku newspaper, March 4, 2023).

Although such government hatching support programs have continued in Akita
Prefecture for many years, the number of Koeyoshi chickens has continued to
decline. Figure 2 shows the annual change in the numbers of breeders and birds
kept by the AKP. In 2001, 14 breeders kept 98 birds (49 males and 49 females);
this declined to 8 breeders with 87 birds in 2006 (42 males and 45 females) and 4
breeders kept 31 birds in 2010 (14 males and 17 females); and increased to 6
breeders with 58 birds in 2015 (26 males and 32 females). Yet, as of 2022, there
were only four breeders and 56 birds (19 males and 37 females). Thus, the num-
bers of both breeders and birds have decreased over time.

This decline has been caused by aging breeders, a lack of successors, rising
feed prices, breeding difficulties, and noise problems caused by keeping long-crow-
ing chickens in urban areas. Breeding difficulties include the shorter survival age of
males compared to other breeds (Kato 1949: 32). Koeyoshi breeders distinguish
birds under one year of age as shin-tori (young birds) and birds older than one year
as furu-dori (old birds). According to data from the AKP, from 2002 to 2017,
breeders have kept an average of 69 one-year-old birds (30 males and 39 females)
and 21 older birds (nine males and 12 females) each year, demonstrating that older
birds are kept at a rate of less than one-third the number of one-year-old birds. This
may be due to the short lifespan of Koeyoshi chickens, particularly males, with
many dying after the age of two years.
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Figure 2 Yearly changes in the numbers of breeders (right-hand scale) and their
Koeyoshi chicken populations (left-hand scale). Based on data from
the All-Japan Koeyoshi Preservation Society.
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The decline in breeding numbers has reduced the genetic diversity of Koeyoshi
chickens (Tsudzuki 2010: 24). From the Edo period, the Koeyoshi breed has been
kept in small groups that are isolated from other breeds to preserve its characteris-
tics. Koeyoshi chickens have also been strongly selected for longer and
better-quality crowing. This has resulted in increased inbreeding, reducing the
genetic diversity and adversely affecting sperm status (Noguchi and Nirasawa
1998: 46). This phenomenon may be related to the low hatching and survival rates
of Koeyoshi chicks.

2.3.4 Long-crowing in Koeyoshi Chickens

The Koeyoshi breed’s crowing tone is much lower than that of the Tomaru and
Totenko, with distinctive intonations and a typical duration of 13-17 s. The
Koeyoshi vocalization, which is described as singing by breeders, is interpreted as
“goggohgogoo000” and has been compared to the sound of a cow lowing, a wolf
howling in a mountain forest, or a siren loud enough to reach a neighboring vil-
lage. The figure of a crowing Koeyoshi chicken has been said to have “the dignity
of an ancient samurai” (Akita Prefecture Koeyoshi Preservation Society 1985: 5;
Kuroda and Yamaguchi 1987: 76).

Breeders recognize five tones in the crowing pattern of Koeyoshi chickens:
dashi (beginning), tsuke (voice drop), hari (extension), otoshi (volume decrease),
and hiki (ending) (Oana 1951:242-244; The All-Japan Koeyoshi Preservation
Society). Figure 3 shows the trends of the Koeyoshi crowing pattern. The Koeyoshi
chicken first raises and lowers both wings, bows slightly, and then begins to crow
while lifting its head upward. A chicken that opens its mouth moderately and
makes a low sound as it begins to crow is anticipated to crow well. If the chicken
opens its mouth wide, and begins to crow quickly and at a higher pitch, it is antici-
pated to crow poorly. The dashi tone lasts for 1 s and corresponds to the “gog” part
of the crowing pattern. Notably, birds that open their mouths wide during the dashi
stage tend not to achieve a long crowing duration. In the tsuke stage, the crowing

dashi tsuke hari otoshi hiki

Figure 3 Illustration of the Koeyoshi crowing pattern. The vertical axis indicates
the volume of the voice and horizontal axis indicates the duration.
Based on the present study, Oana 195, and The All-Japan Koeyoshi
Preservation Society.
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tone is lowered after the “gog” vocalization and the chicken makes a low “goh”
sound in preparation for the next tone. Individuals that open their mouths wide or
do not lower their tone in the tsuke stage are poorly rated.

The hari stage lasts for 812 s and corresponds to the “gogooooo” vocaliza-
tion. It is the central part of the crowing pattern, in which the voice gradually
becomes louder and more forceful. It is the Aari tone that draws comparisons to a
wolf call or siren, although it is a relatively low tone. A chicken whose voice is
weak, trembling, too high, or lacking inflection during the hari stage is rated
poorly. In the otoshi stage, the crowing slows and the crowing pattern ends with the
hiki stage, which is a bass note. Chickens that end their crowing abruptly, have a
relatively short hiki stage, or do not lower their pitch are rated poorly.

Although Tomaru chickens crow for longer (> 20 s) than Koeyoshi chickens,
Koeyoshi chicken breeders prefer that the long crow remain within the 13—17s
range and a longer crowing pattern is discouraged. Koeyoshi chickens do not crow
unexpectedly at night or repeatedly compete with neighboring crowing chickens.
This may be due to their ancestral role as domesticated time-telling birds (Yamada
1972: 7). Their behavior is easily influenced by the weather; for instance, they may
crow little on cool or rainy days.

3 Tomaru Breeding and Rearing Techniques Practiced in Niigata Prefecture

This chapter describes the practices and goals of Tomaru chicken breeders in
parent selection, mating, egg laying, hatching, brood rearing, young bird selection,
and crowing training, as well as their effects on the Tomaru breed. Based on the
author’s research, the breeding and rearing processes are divided into five stages:
selection and mating of parent birds; egg laying and incubation; rearing chicks;
selection of young birds based on crowing characteristics; and training for
long-crowing.

3.1 Breeding and Rearing Techniques
3.1.1 Selection and Mating of Parent Birds

For Tomaru chickens, the breeding process begins with the yearly selection of
parent birds and their matching for breeding generally around March 20. Typically,
one male is mated with one to five females. Factors considered in the selection of
males include crowing tone quality, crowing length, and age. Crowing tone quality
is assessed in terms of the accuracy of the roji-naki pattern, loudness, and reso-
nance. Crowing length is deemed adequate if the chicken consistently crows for
longer than 17-18 s. The parents’ age may range from 1 to 5 years. Chicks are
hatched around May each year and begin crowing around December. Any one-year-
old male bird that exhibits long-crowing is selected as a breeding sire. No males
over five years of age are selected as sires because the use of older males increase
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the rate of unfertilized eggs. Additionally, older males are valued less as breeding
sires because vocal tension and crowing duration gradually decline with age.

While selecting sires, breeders also favor a typical body shape, a large comb,
wide tail feathers, well-developed main tail feathers, and greenish-black plumage to
preserve these long-inherited Tomaru characteristics for future generations. The
shape of the comb and tail feathers are particularly important because they are
passed on to offspring with high frequency. In recent years, newly bred chickens
that exhibit long-crowing and high vocal quality have emerged every year. These
young birds are often selected as breeding sires. Therefore, the same male is rarely
used repeatedly as a sire over many years. The crowing tone is the highest priority
in sire selection, followed by appearance.

Meanwhile, the main criteria are while selecting females for breeding are age,
comb color, and egg laying experience. Females selected for breeding are 1-3 years
old and optimally two years or younger, as their egg laying rate slows after four
years of age. Tomaru females first lay eggs when they are 210 days old; egg pro-
duction peaks at one year and slows thereafter. Some females stop laying eggs after
500 days of age (Nirasawa and Kikuchi 1995: 91). Therefore, females that are no
more than two years old need to be selected to obtain stable egg fertilization rates
(Niigata Prefectural Board of Education 1973: 14). Furthermore, breeding females
over three years of age tend to become overweight and stop laying eggs; these
chickens are removed from the breeding group. Breeders refer to these overweight
females as abura-dori (77 Z F1)). Thus, changes in egg production with age are
important in the selection of females for breeding.

Breeders preferentially select females with a dark black comb and match them
with sires having a bright red comb to produce male chickens having a bright red
comb with small black markings (Photo 3), which is an important morphological
characteristic of the Tomaru breed. The preferred ratio of red to black on the comb
is 7:3. Breeders also emphasize abundant tail feathers and well-developed main tail
feathers. The female’s clucking voice is also considered. Typically, the female
cluck resembles “coco coco coco coco”; however, on rare occasions, it resembles
“bleep bleep bleep bleep bleep bleep.” Females exhibiting the latter vocalization
are preferentially selected because they are thought to produce offspring with a
higher-quality crowing tone.

In summary, the parent bird’s selection involves choosing males with excellent
crowing ability and body size, as well as females within a narrow age range and
with specific appearance characteristics. Tomaru breeders select and match males
and females based on these criteria each year to create several breeding groups. For
example, Rt-1 created three breeding groups (A, B, and C) in 2022. Group A com-
prised one 5-year-old male and five females (three 3-year-olds and two 2-year-
olds). The male was selected for its powerful, clear crowing tone with a duration of
17-18 s; however, it is in its last breeding year due to its age. All females were
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Photo 3  Bright red comb with black markings in a male Tomaru chicken
(4 May 2023, Niigata Prefecture, photo by the author).

selected based on egg laying experience and body shape.'® Group B comprised one
young male and one female. The male had a powerful and clear voice, with a
crowing duration of > 20 s; however, it was young for a sire. Hence, the male was
matched with a 3-year-old female with egg laying experience. Group C comprised
one 1-year-old male and three 3-year-old females. The male was also selected for
its long, powerful crowing, while all three females had a dark black comb and large
body; the breeder was attempting to obtain offspring with long-crowing ability, a
good body shape, and a red comb with black markings. Matching a single male to
multiple females ensures that many eggs can be obtained from superior males.
However, with multiple females laying eggs, determining which female lays each
egg is challenging. Therefore, breeding groups that produce superior offspring tend
to be maintained for multiple years.

The shed where group A was maintained (90 cm long x 90 cm wide x 165 ¢cm
high) is covered at the front with one-centimeter wire mesh (Figure 4, upper A). It
is equipped with an 8-cm-wide perch and the lower surface is covered with 4-5 cm
of beach sand, which drains well and provides a soft substrate for newly laid eggs.
The sand is replaced yearly. The shed where groups B and C were maintained is
shown in Figure 4 (lower B). Each cage is 90 cm long x 140 cm wide x 170 ¢cm
high and covered on three sides with one-centimeter wire mesh. The cages are also
equipped with a 10-cm-wide perch, and the bottom is covered with beach sand.
Parent birds raised in both sheds are fed uncooked cabbage, radish leaves, and
finely chopped onions in addition to artificial feed. Breeders believe that feeding
vegetables to the birds helps them lay eggs smoothly; the birds are fed continuously

168



Uda  Techniques for Preserving and Improving Long-crowing Chickens in Japan

back side left side fromt front lefi side

“E 3 —perch 1 : ~perch
(A) L . (B)

inside L

Figure 4 Structure of breeding cage used for Tomaru breeding groups.
Based on the present survey, illustration by the author.

until late June.

3.1.2 Egg Laying and Incubation

Tomaru are not a commercial chicken breed and produce eggs seasonally,
rather than year-round. Table 5 summarizes the average number of eggs laid per
day in each month for a Tomaru breeding group kept in the Yahiko Shrine chicken
coop. Tomaru egg laying increases around March, as the temperature gradually
rises. Breeders do not provide parent birds with nesting materials to encourage egg
laying. As temperatures become warmer, egg laying spontancously begins. The
number of eggs laid increases from April to June, with at least one egg laid per
day. In July, when temperatures become hot, the egg laying rate decreases, with
few eggs laid during summer. In autumn and winter, egg laying is rare.

Although Tomaru chickens lay eggs seasonally, breeders only use eggs laid
after April for breeding because many eggs laid before April are unfertilized. After
April 18 each year, Rt-1 checks the cages every morning, collects any eggs laid,
records the date in pencil on the eggshells, and places the eggs in a corrugated
cardboard storage box (50 cm long x 30 cm wide x 18 c¢cm high) lined with rice
husks to a depth of 3—4 c¢cm (Photo 4). On average, the Tomaru eggs measured by
the author were 53.7 mm high, 41.7 mm wide, and 52.2 g in weight (n = 18).

Table 5 Monthly averages of the numbers of eggs laid per day by a Tomaru breeding group comprising
one male and five females.

Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec.

Monthly total 5 7 25 54 58 31 25 18 9 2 0 0

Daily average | 0.2 0.3 0.8 1.8 1.9 1 0.8 0.6 0.3 0.1 0 0

(Compiled by the author from the Yahiko Shrine “Breeding Diary,” 2021 and 2022.)
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Photo 4 Egg storage box for temporary collection of Tomaru eggs
(22 April 2023, Niigata Prefecture, photo by the author).

When the expected number of eggs is collected, all eggs are removed from the box
for incubation.

The reason for temporarily storing eggs prior to simultaneous incubation is to
synchronize hatching. The egg storage period is limited to approximately 10 days
because the hatching rate does not significantly decline within this period.
Therefore, egg collection is performed intensively until the expected number is
reached. The egg storage boxes are kept in a cool area out of direct sunlight to pre-
vent potential embryo growth that may be caused by increased temperature within
the box. The optimal temperature for egg storage is 10—15°C (Niigata Prefectural
Board of Education 1973: 14).

Tomaru egg incubation is conducted using an incubator or mother hens of
other breeds. The incubators are 43 cm wide x 38 cm long x 50 cm high, with a
constant internal temperature of 37.5°C and automatic egg turning. Each incubator
can keep approximately 40 eggs warm at the same time. Alternatively, brood hens
of a different breed may be used to incubate Tomaru eggs in cardboard boxes lined
with rice husks; these hens are referred to as daki-dori (% % K1) ). Shokoku and
Ukokkei hens are preferred. Rt-1 currently uses Shokoku hens. For example, one
8-year-old Shokoku hen that was accustomed to humans was described as a good
brooder because it exhibited a strong habit of sitting on eggs in the nest to keep
them warm. Shokoku hens can simultaneously sit on approximately eight Tomaru
eggs and will raise the hatched chicks. The brood hen is entrusted with the off-
spring from egg incubation to the hatching and brood rearing stages, thereby
reducing the burden on breeders.
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Ukokkei hens are also considered good brooders. However, this breed is small
and the hens can sit on only a few eggs at a time. Therefore, breeders sometimes
crossbreed Ukokkei chickens with Hinai-dori chickens, which are also considered
good brooders. Hinai-dori chickens have a large body and thick plumage, and are
resistant to cold. Thus, hens bred from Hinai-dori and Ukokkei chickens are larger,
and can simultaneously incubate up to 10 Tomaru eggs. At the Rt-1 breeding site,
all brood hens are kept in darker areas within the shed to encourage brooding.

Although female Tomaru chickens can brood their own eggs, they generally
lack a strong brooding habit, and tend to leave the eggs and move around, even if
they are within a cage. Successful egg brooding is directly related to hatchability.
Tomaru females also tend to stop laying eggs once they begin to incubate.
Therefore, to maximize egg production and improve hatching rates, the preferred
strategy is to use hens of different breeds to incubate Tomaru eggs. Each year, Rt-1
incubates approximately 40 eggs in an incubator and another 10 eggs using a single
brood hen, resulting in approximately 50 eggs. In the days before incubators were
available, all eggs were incubated by multiple brood hens.

During the incubation period, breeders perform egg candling, removing the
incubating eggs and using a light to observe the inside of each egg. Egg candling is
performed on every egg seven days after the commencement of incubation. When a
blood vessel or black substance is observed within the egg, it is recognized to be
fertilized. Conversely, eggs that appear clear and empty inside are considered
unfertilized and removed from the incubator.

3.1.3 Rearing Chicks

Normally, chicken eggs hatch at 21 days after the start of incubation. At 19
days, Rt-1 places the eggs into a plastic case at the bottom of the incubator. This is
because some eggs hatch as early as day 20. Just before the eggs hatch, the chicks
begin to push at the eggshell from the inside, cracking it slightly. The crack grows
gradually, eventually splitting the shell into two large pieces. Most chicks are
hatched within 20-21 days after the start of egg incubation. Those remaining
unhatched after 21 days are kept in the incubator for another 1-2 days and then
discarded if they still have not hatched.

Rt-1 also uses a Shokoku hen to incubate Tomaru eggs. These eggs also hatch
within 21 days after the start of incubation. The chicks hatched by the Shokoku
brood hen are directly raised by the hen. Approximately 50 eggs are incubated
annually. Of these, 35-40 chicks hatch (hatching rate = 70-80%). The hatching rate
is not significantly different between artificial incubators and the Shokoku brood
hen.

Chicks open their eyes immediately after hatching, grow thin feathers, and
begin to move around, which facilitates the removal of newly hatched chicks to
brooder boxes. The brooder boxes are 90 cm wide x 93 cm long x 55 cm high, and
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Photo 5 Tomaru chicken brooder box. An incandescent light bulb is
used as a heat supply to maintain a constant temperature
(27 May 2023, Niigata Prefecture, photo by the author).

are surrounded by an iron net with a one-centimeter weave (Photo 5). The brooder
boxes comprise two compartments: a heat supply area and a physical activity area.
The heat supply area is 51 cm long x 34 cm wide x 28 cm high, and contains an
incandescent light bulb that is used to heat the inside of the box at night or when
the temperature drops. The newly hatched chicks are vulnerable to cold because
their feathers are thin and sparse. If several chicks are huddled together in one
place, even during the day, the breeder tends to turn on the heat lamp in case the
chicks are cold. The physical activity area is provided for the chicks to move
around; its floor is covered with 3—4 ¢m of beach sand.

The chicks are fed beginning on the second day after hatching. Generally,
chicks obtain nourishment from the yolk sac in their abdominal cavity immediately
after hatching. The yolk is digested within 1-2 days after hatching. However,
although feeding immediately after hatching is unnecessary, the chicks may peck at
the sand on the floor, other chicks, or the perimeter of the brooder box. When
chicks display this behavior, breeders may decide that they are hungry and feed
them using a combination of commercial feed, grated boiled egg yolk, and chopped
cabbage leaves. After placing the chicks in the brooder box, Rt-1 checks their sex
ratio based on their appearance (Photo 6). Male chicks have yellow or white heads
with white feathers on their sides. They also have thick legs and generally low tail
feathers. Female chicks have black head feathers, black plumage over the entire
body, and generally angular tail feathers. This knowledge of chick sexing has long
been shared among Tomaru breeders (Hashidate 1949: 74). At approximately 50
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Photo 6 Sex differences in male (left) and female (right) hatchling chicks
(28 May 2023, Niigata Prefecture, photo by the author).
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Figure 5 Breeding cages used for raising chicks after 20 days of age.
Based on the present survey, illustration by the author.

days of age, the sexes can be distinguished by differences in comb growth and
feather color.

The chicks spend 2-3 weeks in the brooder box and are then moved to a larger
rearing box (180 cm wide x 90 c¢cm long x 53 cm high) without a heat source
(Figure 5). The upper part of the box is retractable and covered with an iron net
with a one-centimeter weave. The bottom is covered with beach sand. The chicks
are moved to the rearing box once they appear ready to tolerate colder weather,
which is determined according to feather growth (i.e., uniform body coverage) and
behavior. Hatchlings are less likely to gather near a heat source and more likely to
engage in energetic physical activity when they can tolerate colder weather. Once
the chicks have been moved to the rearing box, they are fed a combination of artifi-
cial feed, cabbage, and radish leaves, as well as finely chopped onions twice per
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Figure 6 Breeding shed structure. Based on the present survey,
illustration by the author.

day. The chicks spend approximately one month in the rearing box until mid-July.

Then, the chicks are moved from the rearing box to a rearing shed (110 cm
long x 280 cm wide x 190 c¢cm high), which is covered on three sides with a
one-centimeter mesh wire netting (Figure 6). The bottom of the shed is covered
with beach sand and two 10-cm-wide perches are provided. When the chicks reach
this stage, they are released into the garden (20 m wide x 50 m long) during day-
light hours, where they range freely and peck at insects, worms, and grass.
Breeders believe that this free-range stage allows the chicks to exercise and build
up their physical strength from a young age, which is conducive for developing
superior long-crowing ability. A lack of exercise and sun exposure is detrimental to
chicken breeding (Hashidate 1949: 74). At this age, chicks make “beep beep beep”
or “coco coco coco” calls, and do not exhibit long-crowing.

Breeders consider two factors to be important at the chick stage. The first is to
accustom the offspring to handling by humans. To do this, they lightly touch the
bodies of the chicks with their fingertips during daily feedings or gently lift them
with both hands. These early socialization efforts, repeated several times per day,
prevent the chicks from running away from approaching humans. The chicks will
eventually peck at food placed in the palm of a human hand and will remain quiet
when held, which is convenient for subsequent rearing and training. In particular,
long-crowing training requires the owner to lift the chicken into and out of a box,
and place them on a specific stand, as described below. These actions are much
more difficult to perform if the chicken exhibits an avoidance reaction to humans.
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The second important factor is to try to avoid raising the chickens alongside
different breeds. Tomaru are late-maturing chickens, developing at a slower rate
than other breeds. Therefore, Tomaru chicks raised with chicks of faster-growing
breeds, such as White Leghorn or other commercial chickens, will be unable to
compete for food, delaying their development further.

3.1.4 Changes in Crowing Tone and the Selection of Young Birds

The chicks hatched in spring only issue “beep beep beep” or “coco coco coco”
calls until autumn. Tomaru chicks do not have louder or more distinctive crowing
tones than chicks of other breeds. However, some chicks make a “leep leep leep
leep” call that is similar to cricket chirping from an early age. Breeders raise these
chicks carefully because while they tend to be frail and difficult to raise, they pro-
duce an excellent crowing tone if reared properly. Many chicks do not significantly
change their crowing patterns until around November.

In mid-November, some young birds begin to make “koooh koooh koooh” or
“kaur kaur kaur” calls, with a duration of 2-3 s. From January of the following
year, some young birds begin making a slightly longer call, “kokekokkooo,” with a
crowing duration of 5-6 s, which is noticeably longer than typical chicken crowing.
Subsequently, each bird’s crowing patterns gradually become longer. The chicks
hatched in May—June begin to change their crowing tones at 6—7 months of age.
During this period, when adult birds at the same breeding site begin crowing at
length, many young birds stand still and listen intently to the adult’s voice.
Breeders believe that this behavior indicates that the young birds are learning the
adult’s crowing tone and that the young birds need to hear adult birds with superior
voices many times. During this season, only the young males change their crowing
patterns, whereas females continue to make only short “coco coco coco” calls.

Rt-1 changes the breeding space when the chicks start to crow around the end
of November. Figure 7 shows the structure of a rearing shed (200 c¢cm long x 160
cm wide x 200 c¢cm high) for young birds that have begun to exhibit longer crow-
ing. The shed is equipped with a 10-cm-wide perch. The floor is raised 30 cm
above the ground and covered with beach sand. The front of the shed is covered
with a one-centimeter wire mesh, while the other three sides are boarded. Rt-1’s
breeding site has four sheds housing adult birds near the rearing shed for young
long-crowing birds. This arrangement seeks to raise young birds at close proximity
to adult birds so that they can learn the adult birds’ crowing patterns for as long as
possible every day.

Spring-hatched chicks change their crowing tone after 6—7 months, which is
also the period when the male’s comb grows larger. Therefore, breeders tend to
associate comb growth with the development of longer and louder crowing tones.
The Tomaru comb is almost fully formed by March of the first year after hatching,
at which time the crowing tone is judged. The quality of the crowing tone (clear
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Figure 7 Breeding shed used for growing chicks. Based on the present survey,
illustration by the author.

versus noisy, high versus low, or high versus low vocal tension) does not significantly
change after the comb has formed.

Some aspects of the long-crowing ability do change with growth; these include
crowing duration and intonation. Some young birds continue to crow longer as
their bodies grow. Some lack crowing intonation when they are young, but change
to the roji-naki crowing pattern as they grow older. In some individuals, intonation
is lost over time; these changes are observed until three years of age. Therefore, the
ideal strategy is to raise all males until three years of age and select individuals
after their crowing tone has become completely fixed. However, breeders must
limit the number of chickens due to limited space and the burden of feeding costs.
Therefore, young birds hatched in the previous year are selected in spring, when
their combs have fully formed and changes in crowing tone are still expected.

The most important male selection criterion is maintaining a roji-naki crowing
pattern for longer than 20 s, followed by the ability to crow for longer than 20 s
without inflection, or crow loudly and clearly for 17-18 s. Young birds can develop
inflection as they grow. A loud, clear voice is considered to lack noise in the crow-
ing tone, resonate strongly in the surrounding space, and reach long distances.
Young birds with such a voice are selected even if their crowing duration is only
17-18 s. Young birds with a falsetto tone at the end of the crowing pattern are also
selected; this falsetto is described as “returning echoes” (X ¥ N2 =72 9) and
considered as a Tomaru breed characteristic.

In the breeding sites of Niigata region, many local traditions exist regarding
the quality of the crowing tone, such as the association of long, main tail feathers
with a long, well intonated voice; a broad tail and hard rachis with a loud voice;
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and soft feathers in the chick stage with a good adult voice. Many traditions are
also related to associations between feather condition and crowing tone.'”” Some
breeders continue selecting males based on these traditions. Despite specific
Tomaru chick selection criteria, assessing these characteristics is difficult because
Tomaru crowing duration and intonation vary according to growth stage, physical
condition, and weather conditions. Therefore, breeders also consider whether other
chickens in a chick’s bloodline have exhibited long-crowing.

Chicks are excluded from training and breeding selection if their crowing
duration is shorter than 1718 s or their crowing tone lacks volume, clarity, vocal
tension, or intonation, or if the end of the crowing pattern is not extended. In par-
ticular, judging the quality of vocal inflection and tension is challenging; accurate
judgment requires many years of experience in breeding and selection. Conversely,
crowing duration and volume can be easily judged. In addition to crowing charac-
teristics, appearance is important in selecting young male birds. Breeders select
young male birds with a large, red comb with black markings, greenish-black
plumage, and thick legs, which are all characteristic of the Tomaru breed. All
females are selected unless they exhibit major health or appearance problems
because multiple females are matched to each male for breeding.

Rt-1 typically obtains 35-45 chicks annually. Among these, approximately half
are males; generally, the eight best males are selected based on the described selection
criteria. Some selected birds are given to other breeders, usually leaving 2—4 birds
every year. Females typically outnumber males by 10-12 individuals. During the
process of selecting young birds, Rt-1 gives unwanted young birds to neighbors for
food, or he cooks them at home and eats them with friends. By repeating this selection
process year after year, Rt-1 has improved the crowing quality and duration of his
Tomaru chickens, and contributed to preserving the breed’s appearance.

3.1.5 Training for Long-crowing

Each year, breeders begin to train young Tomaru chickens for long-crowing
around March, which is two to three months after they begin to exhibit long-crow-
ing. A yearly competitive exhibition is held in early May at Yahiko Shrine. Each
chicken is placed on a traditional crowing stand, judges then evaluate the length
and quality of its crowing tone, and subsequently, select the best long-crowing
chicken. If the chicken does not crow on the stand, it is excluded from competition;
therefore, making the chicken accustomed to the exhibition crowing stand is a sig-
nificant part of the training process. The stand is 120 cm high, and the rectangular
platform on which the chickens are placed is 50 cm long x 40 cm wide (Photo 7).

The training process targets seven to eight birds, including young birds
selected around the end of March and males over two years of age. Early in the
training process, the chickens are allowed to play around the stand and are then put
on it. Because the chickens are trained to accept food from their owners” hands and

177



E R A AR e 49 B2

Photo 7 Stand used in competitive Tomaru long crowing exhibitions
(22 April 2023, Niigata Prefecture, photo by the author).

submit to being lifted from a very young age, they do not show a strong aversive
reaction to being picked up by the breeder during training. However, young birds
are initially unaccustomed to the crowing stand, and move restlessly or jump off
when lifted onto it. As soon as a young bird appears uncomfortable on the stand,
the breeder stops the training session and releases the bird from the stand. Forcible
training can result in fear of the stand, which would eliminate the bird from com-
petition. Males over two years of age tend not to show discomfort with the stand,
probably because they retain their training from previous years.

Training is conducted when Tomaru chickens crow most frequently. They crow
seasonally and generally start when the temperature rises in March. The chickens
crow actively in April and May, and less often during June, which is usually rainy.
They often crow early in the morning, and around 11:00 a.m. and 3:00 p.m. Rt-1
often trains birds according to this schedule. When a Tomaru chicken is mounted
on a crowing stand, it moves its entire body in small movements, then raises and
lowers its wings, and finally lowers its head slightly before crowing. These behav-
iors are consistent across the breed; if they are not performed, then the chicken will
not crow. The chicken begins to crow while facing straight ahead and may walk
around on the stand while continuing to crow." The breeder constantly observes
the chicken’s behavior on the stand to evaluate its crowing.

During training, each bird is placed on the crowing stand about twice per day.
A bird that is placed on the stand more frequently will quickly tire of it, which is
indicated by lowering the head and refusing to crow. After the second crow, the
breeder releases the chicken from the stand to end the day’s training. A single long
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crow consumes a large amount of energy. As such, repeated performances can
overwork the body. Indeed, the second round of long-crowing generally has a
shorter duration than the first. Therefore, breeders consistently limit the number of
training sessions per day. As training continues, young birds that were initially
afraid of the crowing stand eventually learn to remain on it without trying to
escape. Individuals vary widely in their ability to acclimate to the stand, ranging
from immediate comfort to perpetual avoidance. Some chickens that refuse to crow
on the stand will do so steadily on the ground for 20 s or longer, whereas some do
not crow at all.

The training process cannot influence the duration, volume, inflection, or clar-
ity of a chicken’s crowing. The breeder merely places the chicken on the stand,
waits for it to crow, and observes its crowing quality and duration. However, the
breeder attempts to induce crowing by using a fuse-bako (hiding box). This box (23
cm wide x 85 m long x 26 c¢cm high) is used to store and transport Tomaru chickens
before long crowing training (Niigata Prefectural Board of Education 1973). The
box is divided into three sections for the head, body, and tail feathers (Photo 8),
which inhibits crowing because the chicken is in darkness and cannot stretch its
neck. During training, the Tomaru chicken is put in the box for 10-20 minutes
before placing it on the stand; this is done to prevent excessive crowing and save
physical energy. Once removed from the box and placed on the stand, the chicken
begins to crow probably because it is moved from a dark place to a light, open
space. If the chicken does not crow within three minutes, it is returned to the box;
this process is repeated until the chicken learns to crow upon being placed on the
stand. Rt-1 conducts this training procedure with seven to eight birds per year and

Photo 8 Box used to inhibit excessive long crowing by Tomaru chickens during
competitions (16 October 2022, Niigata Prefecture, photo by the author).
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selects the best two to four to participate in the annual competition.

Breeders believe that two important factors influence Tomaru crowing dura-
tion: lung capacity and exposure to adult birds with excellent vocal quality. A large
lung capacity is thought to be required for a longer, stronger voice. Thus, the
chicks are allowed to range freely in the garden during daylight hours after August
each year so that they will begin to improve their strength and lung capacity from a
young age. Similarly, higher body weight is thought to be associated with a better
crowing tone; therefore, the amount of feed provided to the young chickens is
increased prior to training. The chickens are reared in sheds close to those housing
adult birds with excellent voices to repeatedly expose them to desirable crowing
patterns while they are still young.

3.2 Efforts to Preserve Breed Characteristics

This section clarifies breeder perspectives on preserving the Tomaru breed
characteristics and the negative effects of artificial reproduction.

The Tomaru breed’s important characteristics include its unique long-crowing
ability, black plumage, large body size, and abundant tail feathers. The key to pre-
serving these breed characteristics is to close the breeding system and separate
breeding groups from chickens of other breeds to prevent crossbreeding. When
crossbreeding occurs, previously inherited breed characteristics can change within a
short period. Care must also be taken while breeding individuals of the same breed
because they can pass non-standard characteristics on to the offspring.

Closing the breeding system can also enhance and homogenize superior char-
acteristics within populations within a short period through crossing close relatives.
Further, continued artificial reproduction can aid in developing individuals with a
superior crowing tone and/or appearance. In some cases, breeders allow crossing
between parents and offspring, or siblings with superior characteristics. This
inbreeding can successfully enhance and fix the superior characteristics in a popu-
lation relatively quickly, producing offspring with breed characteristics that greatly
exceed those of their grandparents and great-grandparents.

However, continued inbreeding within a limited population can cause inbreed-
ing depression. Tomaru breeders refer to this as “blood thickening” (IfilA%& < 7
%). Breeders attempt to avoid the negative consequences of continued inbreeding
between close relatives, while also leveraging its potential to preserve breed char-
acteristics.

Specifically, breeders evaluate Tomaru inbreeding according to three factors.
First, an increase in the number of unhatched eggs may indicate inbreeding. An
unhatched egg is one that has been fertilized, but the chick either failed to hatch or
died during development. Inbreeding is suspected when 9-11 of 30 fertilized eggs
remain unhatched. The second indicator is a change in the chick mortality rate.
Occasionally, chicks may become smaller, exhibit decreased vigor, and cry continu-
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ally in a small voice. In addition, more than 50-60% of chicks may die during the
brood-rearing stage. The persistence of such phenomena for several years is consid-
ered to indicate inbreeding because chicks that reach the brooder box are usually
healthy and mortality is very low. The third indicator is abnormality in the comb
shape and/or eye color of the chicken. The comb shape of an inbred male may be
smaller than normal, or have an unfamiliar shape, shallow serration, or protuber-
ances to either side. Tomaru chickens normally have dark brown or black eyes.
However, a duller eye with lighter color, referred to by breeders as “silver eye” (&
> A) or “gold eye” (> RX), is considered to be the result of inbreeding. Thus,
Tomaru breeders use the chickens’ external morphology as indicators of inbreeding.
The most important of these is an increase in the rate of unhatched eggs. This is
mainly because it reduces reproductive efficiency, and thus, the breeding stock.

The following cases of two NTP members clarify the decisions leading to
opening and closing the Tomaru breeding system, and strategies to avoid inbreeding.

Case 1

Rt-2 is a breeder who is concerned about inbreeding because the rate of
unhatched eggs in his breeding system has been increasing since 2015. In 2017, he
gave an adult male Tomaru chicken to a friend and asked him to mate it with a
female that the friend had raised. Subsequently, Rt-2 would receive eggs laid by the
male—female pair during the following year’s breeding season. Rt-2 received 10
eggs laid by the pair in the spring of 2018, six of which hatched. The chicks were
raised, and Rt-2 observed the crowing of the young birds in late March 2019. All
young birds produced by this mating pair had a crowing duration shorter than
17-18 s and a poor crowing tone. However, because these young birds were
obtained to introduce new genetic material into his breeding group, he selected
them for future breeding. He then crossbred a male from this pairing with a female
from within his breeding group, and the pair laid eggs beginning in April 2019.
The chicks were raised and the crowing of the young birds was again observed at
the end of March 2020. One of the young birds crowed for approximately 18 s, and
Rt-2 selected it as a breeding sire starting from April 2020. The crowing of the
resulting offspring was checked at the end of March 2021. Some males descended
from the outside cross had a good crowing tone and crowing duration longer than
20 s. This male was used as a breeding sire in April 2021. Its offspring finally
included an individual that maintained a stable crowing pattern for longer than 20 s
and with a good crowing tone. This process took five years to produce offspring
that met the quality of the original inbred stock. Moreover, such efforts are not
always successful.

Case 2
Rt-3 is a breeder who evaluates inbreeding comprehensively according to
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comb shape, eye color, eye clarity, and chick hatching rates. As inbreeding contin-
ued, he observed that some chickens had shallower comb serrations, with an
abnormal angle and higher numbers of side protrusions. In addition, some chickens
had dull silver or gold eyes, and the hatching rate decreased. Because these are
indications of inbreeding, Rt-3 decided to introduce new blood from an outside
breeder. He received about 10 eggs from a friend in 2015, and hatched and raised
five chicks. In April 2016, he selected a male with an excellent body shape and
crowing tone, and mated it with a female that he had raised to lay eggs. He raised
the hatched chicks and selected those with a better body shape and crowing tone.
The selected males were used as breeding sires starting in April 2017. Rt-3 gradually
increased the number of birds with outside blood in his breeding groups by repeating
these practices until 2019. His highest priority was to obtain eggs and chicks from
experienced friends who understood the Tomaru lineage and breed characteristics;
breed characteristics can change rapidly when an individual of uncertain back-
ground is introduced into the breeding group. Rt-3 also sometimes gives eggs and
chicks to trusted friends to raise and breed, with the intention of breeding their best
offspring with his own chickens. Five to six years later, Rt-3 receives superior
descendant chicks raised at a friend’s house. He then brings the chicks back home
to use for breeding. This practice returns the blood of an ancestor to its original
breeding group, along with new genetic material. However, Rt-3 believes that even
within the same lineage, deformities are less likely to occur if inbreeding is prac-
ticed with gaps between every three or more generations. He continues to exchange
eggs with friends every few years based on these thoughts.

The author found that other NTP members are continuing similar efforts to
introduce eggs and chicks from outside their breeding systems. Importantly,
although breeders require outside blood to avoid the negative effects of closing the
breeding system, they do not actively introduce unknown individuals into their own
breeding groups. In both described cases, the breeders exchanged birds with friends
for mating with their own birds and obtained the resulting eggs as new input into
the breeding system. These exchanges are based on long-term relationships with
experienced breeders who know their chickens’ bloodlines well. Thus, Tomaru
breeders avoid inbreeding without introducing outside blood at random, which pre-
vents the appearance of unexpected characteristics in the offspring. Even in
individuals that seemingly have standard Tomaru breed characteristics, there is
often no indication of what crosses their line has undergone in the past. Therefore,
the reckless introduction of outside individuals may alter existing breed characteris-
tics, even within a generation. These changes can include a shortened crowing
duration, loss of vocal tension, or loss of intonation. Once the crowing tone or
duration deteriorates, regaining it remains uncertain. Therefore, breeders rely only
on trusted friends and introduce outside blood in small increments, rather than all at
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once.

With sufficient funds, time, breeding space, and many crosses, individuals with
diverse characteristics can be bred and then the best individuals are selected.
However, no breeders are able to undertake such large breeding projects. Therefore,
breeders do not introduce uncharacterized individuals to avoid altering existing
breed characteristics. Notably, a certain number of breeding birds are necessary for
this targeted an approach to be successful. That is, sufficient breeders must exist to
exchange eggs and chicks, and each breeder must have multiple Tomaru chickens
because inbreeding occurs throughout the population when only a small number of
chickens is maintained. According to the breeders, about 20 people must each keep
at least 10-20 birds for a total of at least 200400 birds overall. However, cur-
rently, Tomaru breeders keep fewer than 200 birds in total and further decline is
anticipated in the future through inbreeding.

4 Koeyoshi Breeding and Rearing Techniques in AKkita Prefecture

This section focuses on Koeyoshi chicken breeding in Akita Prefecture, includ-
ing techniques applied for parent selection, mating, egg laying, hatching, brood
rearing, and long-crowing training, as well as efforts to preserve the breed’s charac-
teristics. Based on the author’s research, Koeyoshi breeding and rearing practices
are divided into five stages: parent selection and mating, egg laying and incubation,
rearing chicks, selection of young birds, and training for long-crowing. Thus, the
practices of Tomaru and Koeyoshi chicken breeders can be easily compared.

4.1 Breeding and Rearing Techniques
4.1.1 Selection and Mating of Parent Birds

The breeding process for Koeyoshi chickens begins with the selection of par-
ent birds and their matching for breeding, which is typically conducted in late
March every year. Breeding groups comprise one sire and two to five females; this
is partly for efficient egg production and partly because the males are aggressive
during the breeding season. If only a single female is provided, its shoulder and
back may be injured. With multiple females within a breeding group, the individu-
als are less frequently injured.

The factors considered in sire selection include age, body shape, and crowing
tone. Age is the most important factor because Koeyoshi males only live for three
to four years and their peak reproductive performance occurs at one to two years of
age. Koeyoshi has a very short life span compared to other chicken breeds (Kato
1949: 32; Sawamoto 1949: 83). Thus, a male hatched in spring can be used for
breeding only in the two subsequent years, the first of which is the most produc-
tive. Some breeders occasionally use three-year-old males for breeding; after this
age, reproductive ability declines rapidly. Generally, older males do not mate with
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females and females do not lay eggs even after mating behavior is observed. Many
eggs laid by females mated with older males remain unfertilized and even their fer-
tilized eggs often fail to hatch. Thus, such matches greatly reduce the reproductive
efficiency of the breeding system.

Males selected based on appearance have a large body, a long, erect neck,
thick yellow legs, and a pea comb. Silvery-white plumage on the upper neck,
greenish-black plumage on the breast, black main wing feathers, and abundant tail
feathers are also preferred, as they are characteristic of the Koeyoshi breed.
Conversely, extremely small males and those with unusual feather colors are not
selected as sires.

Finally, the quality and length of the crowing pattern are important male selec-
tion factors. Breeders select males with a loud bass voice that crow for 13—17 s
with the expected inflections from the dashi to hiki stages. The pitch, volume, and
tension of the crowing tone varies among individuals. Therefore, breeders carefully
select birds with good crowing ability and hope that these characteristics will be
passed on to the offspring. However, because a parent bird with a poor crowing
tone may not produce offspring that crow poorly, breeders do not select sires based
solely on crowing-based criteria but make a comprehensive decision considering
other factors.

The criteria for selecting female parents for breeding include age, appearance,
and call tone. Age is also the most important factor in the selection of females
because their egg laying rates decrease with age. The life expectancy of Koeyoshi
females is five to six years at most, and typically approximately four years. The
peak reproductive capacity is reached at one to two years of age; thereafter,
females gain weight and their egg production slows or stops. Older females also
have a higher rate of unfertilized eggs, and fewer of their fertilized eggs hatch.
Therefore, females older than three years are seldom selected for breeding. For
example, at Rk-1’s breeding site, one- and two-year-old females are prioritized for
breeding.

Females are also selected based on appearance and calling tone. Preferred
characteristics include a large, stocky body shape, a thick throat, and abundant
white plumage from throat to chest. Large-bodied females are selected because they
are better able to tolerate mating by aggressive Koeyoshi males. Females with a
pea comb, large face, and keen expression are also preferred. Further, those with a
small conical protuberance on the side of each leg are considered to be optimal
(Figure 8). This spur, which Japanese breeders call kezume (EitJI\) or ashizume (A
JN), is used for fighting or defense. It is also found on the legs of some pheasant
species and typically found in male chickens; still, it occasionally appears in
females (Samejima 1990: 157). Among Koeyoshi chickens, the spur begins to
develop at one year of age in males and two years in females.

The call of the female is also considered in selection for breeding. Usually,

184



Uda  Techniques for Preserving and Improving Long-crowing Chickens in Japan

Figure 8 Female Koeyoshi chicken with leg spur. On the left is an enlarged view of the spur;
on the right is the entire leg. Based on the present survey, illustration by the author.

females vocalize as “coco coco coco coco” or “peep peep peep peep”’, whereas
some make a “voo oo 0o 0o 00” call lasting 5-6 s, which is very uncommon
(Damerow 2012: 78). Breeders consider hens with distinctive voices to be valu-
able; a tradition among older Koeyoshi breeders holds that a female with a spur
and distinctive call will produce good offspring that are distinctive in appearance,
with a long-crowing tone. Therefore, breeders carefully observe the calls of females
during daily rearing. The plumage is not an important consideration while selecting
females because all females have similar plumage and excellent offspring can be
produced even by female birds with poor feather condition. Thus, selecting females
for breeding is an important consideration in both Tomaru and Koeyoshi breeding
systems. Further, females of both chicken breeds exhibit decreased egg production
with age.

Koeyoshi breeding groups are formed yearly from combinations of selected
males and females. For example, Rk-1 created six breeding groups in 2023, which
were kept in separate cages (90130 cm long x 90-140 cm wide x 80-85 c¢m high;
Figure 9) to maintain six distinct bloodlines.'” The floor of each cage is covered
with a 2-3-cm layer of rice husks. Each breeding group comprises one male and
two, three, or five females. Thus, each sire is selected from a different bloodline
and paired with a female of a different bloodline to avoid inbreeding. Keeping
multiple females in each cage makes it impossible to know which female has laid
eggs. Therefore, if superior offspring are hatched, the breeding group is retained for
breeding in the following year.

The breeding group is maintained in a space with at least 14 h of light per day,
supplied via a combination of artificial light and daylight. Once the birds are placed
in the cage, the females begin laying eggs within a few days. The breeder places a
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Figure 9 Numbers of male and female chickens kept in each cage within the
breeding shed for six breeding groups of varying composition. Each
group comprised one male and (A, C) three, (B, D, F) five, or (E)
two females. Based on the present survey, illustration by the author.

cardboard box (25 ¢m long x 15 ¢cm wide x 10 cm high) in the cage and then the
first egg in the box. In response, the females lay all subsequent eggs in the box.
This practice prevents the chickens from accidentally stepping on and breaking
eggs laid haphazardly within the cage.

4.1.2 Egg Laying and Incubation

Koeyoshi chickens begin laying eggs spontancously around late March, as the
weather gradually warms. Thus, the breeders do not need to provide nesting materi-
als to encourage the hens to lay eggs. However, few eggs are laid in late March
and early April, with many of these remaining unfertilized. The egg laying rate
increases around mid-April and peaks in May at one egg every two to three days.
In July, when temperatures become hotter, the number of eggs laid declines, while
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the number of unfertilized eggs increases. Semen collection surveys show that
semen condition deteriorates starting in early July, which may explain the rise in
unfertilized eggs during this period (Noguchi and Nirasawa 1998: 46). Breeders
track seasonal trends in Koeyoshi egg production and end their egg collection
activities in early July.

Once the female chickens begin laying eggs, the breeders check the cages
daily. They collect any eggs, and mark the eggshells with the date and breeding
group number, as the exact parentage of the eggs is unknown. Koeyoshi eggs on
average are 51.8 cm tall x 39.4 cm wide, and weigh 45.2 g (n = 11, measured by
the author). The eggs are placed in a storage box (50 ¢cm long x 30 cm wide x 20 cm
high) lined with 5 cm of rice husk; as the box is filled, rice husks are added
between egg layers (Photo 9). The box is placed in a cool place in a warehouse out
of direct sunlight to prevent embryo growth prior to incubation. The box shown in
Photo 9 holds approximately 50 eggs. Approximately 5—8 eggs are added to the
storage box per day, depending on the condition of the female birds and the tem-
perature. The eggs are stored for about 10 days; a longer storage period can reduce
hatching rates. Rk-1 begins storing eggs in early April each year. After about 10
days, all eggs in the storage box are removed for incubation and egg collection
begins again. This process is repeated every spring.

Eggs are incubated either in an incubator or by hens of different breeds. Rk-1
uses one large incubator that holds approximately 70 eggs, one medium-sized incu-
bator that holds about 30 eggs, and three small incubators that each hold about 18
eggs. Each incubator is set at a temperature of 37.7-37.8°C. Some incubators have
an automatic egg turning function, which rotates the eggs 180° every two hours.

_’;r =

Photo 9 Egg storage box for temporary collection of Koeyoshi eggs
(6 June 2023, Akita Prefecture, photo by the author).
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The advantage of using an incubator is that it can simultaneously hatch many
eggs at once. Rk-1’s five units can incubate approximately 150 eggs simultane-
ously, which far exceeds the number of eggs that can be incubated by brood hens.
Thus, incubators are essential in Koeyoshi breeding systems because the hatching
rate is low. Of 150 incubated eggs, sometimes only about 10 chicks will hatch (see
section 4.1.3 for further details). This low hatching rate is due to low fertilization
and other causes of hatching failure. Even if chicks hatch successfully, they often
die during growth. Therefore, more eggs must be incubated to keep sufficient adult
birds on hand at the breeding site.

The alternative egg incubation method is to use brood hens of different breeds
(Kato 1951: 204). Similar to Tomaru breeders, many Koeyoshi breeders use
Ukokkei or Hinai-dori brood hens as daki-dori or su-dori. From one year of age,
these breeds exhibit a strong habit of sitting on eggs to keep them warm. Ukokkei
and Hinai-dori brood hens can incubate up to 5-6 and 8-10 Koeyoshi eggs, respec-
tively. For example, Rk-1 keeps about five Ukokkei brood hens each year and
allows them to incubate 25-30 Koeyoshi eggs. This practice involves allowing the
Ukokkei female to lay its own eggs, which are left in the cage. Once the hen
begins to incubate the eggs, the breeder gently places Koeyoshi eggs under the hen,
which continues to incubate its own eggs and the newly added eggs. In the days
before incubators became available, all Koeyoshi eggs were incubated by brood
hens of different breeds.

Breeders continue using brood hens because the resulting process from hatch-
ing to rearing requires little intervention, such as egg turning or temperature
control, and their hatching rate is stable. Hatchlings are raised by the brood hen
until they reach two to three months of age. Unlike brood hens, incubators some-
times have poor hatching rates due to inconsistent internal temperature and
humidity; however, they remain advantageous because they can handle much larger
egg quantities.

Current AKP members and older breeders do not allow Koeyoshi females to
incubate their own eggs for two reasons. First, once the female Koeyoshi begins to
incubate her eggs, she stops laying new eggs; this can reduce egg production rates.
Using incubators and brood hens allows the Koeyoshi females to concentrate solely
on laying eggs. Furthermore, Koeyoshi hens are poor brooders, as they prefer to
move around the cage, sometimes stepping on and breaking eggs, rather than settle
on a clutch of eggs.

To observe the inside of the eggs, breeders perform egg candling during the
first 10 days of incubation using a flashlight in a dark room. If the interior of the
egg is slightly red and blood vessels are visible, then the egg is determined to be
fertilized. Conversely, eggs that are clear and bright with no blood vessels inside
are unfertilized.”” The breeder removes the unfertilized eggs from the incubator to
create free space for new eggs from the storage box. During the incubation period,
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this process of egg candling, removal of unfertilized eggs, and addition of previ-
ously stored eggs to the incubator is repeated at 10-day intervals. Egg candling is
also conducted three days before the scheduled hatching date. At that time, eggs
that occlude the light of the flashlight are more likely to hatch. At this stage, if the
light can pass through an egg, the embryo is considered to have stopped growing
and the egg is unlikely to hatch. All eggs are checked in this manner, including
those incubated by brood hens.

During the egg laying season, the breeders must check the physical condition
of the Koeyoshi hens and change their feed every day. The physical condition is
evaluated in terms of comb color and the condition of the feces. For example, the
comb of a healthy Koeyoshi hen is bright red; meanwhile, the comb of an
unhealthy hen is blacker. The feces should be hard and white, with distinct green
clumps; persistently soft feces with mixed colors may indicate a digestive system
problem. Breeders also check the legs of the Koeyoshi females; those in good
health have yellow legs with red spots (Photo 10), which may form clear lines. If
the red spots are lighter or harder to recognize, this may indicate poor health. If a
hen is found to be unhealthy, the breeder mixes a small amount of capsicum or
chopped the leaves of dokudami (Houttuynia cordata) to its food to aid recovery.

The breeders also carefully provide feed to the female Koeyoshi chickens

Photo 10 Female Koeyoshi chicken with yellow legs bearing red spots
(22 November 2022, Akita Prefecture, photo by the author).
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during the egg laying season. Usually, artificial feed is the main feed. However,
during the laying season they also provide cabbage, Japanese mustard spinach, gar-
lic, bananas, soybean curd refuse, and white clover. Vegetables such as cabbage are
chopped finely, while ripe bananas are ground and mixed with artificial feed.
Feeding the hens more vegetables is considered to induce more stable egg laying.
The crushed shells are also provided in feed because calcium deficiency during the
egg laying period causes the hens to produce thinner eggshells.

4.1.3 Rearing Chicks

Eggs hatch at 21 days after the start of incubation. Rk-1 stops the egg turning
device three days before the scheduled hatching date and transfers the eggs to
another incubator. Using a board, he partitions a container in the incubator and
places the same number of eggs in each compartment, based on the breeding group
number noted on the eggshell, to prevent hatchlings from mixing within the con-
tainer and losing track of their parentage. At 21 days of incubation, the chicks
break through their eggshells from within using their beaks as they rotate inside the
eggs. Most eggs hatch on day 21 because of simultaneous incubation.

However, some eggs hatch at 20 days of incubation, while others do not hatch
even after 21 days. Eggs that have not hatched after 21 days are left in the incuba-
tor for one more day and then discarded if still unhatched. Eggs incubated by
Ukokkei brood hens also hatch after 21 days of incubation. Ukokkei hens raise the
chicks that they hatch. The earliest chicks hatch in early May; these are called
gogatsu-dori (May chickens). Chicks born early have a longer growth period than
chicks born later; hence, the former grow larger.

The Koeyoshi breed has a low egg hatching rate. At the Koeyoshi Hatchery
Facility in Odate, which has a specialized incubator and staff to assist in the incu-
bation process, the Koeyoshi hatching rate is 46.7% (Table 6). By comparison, in
the city of Kazuno, with has no municipal Hatchery Facility, only 1,038 eggs
hatched out of the 5,128 eggs that were laid by Koeyoshi chickens belonging to
AKP members from 2001 to 2011, indicating an overall hatching rate of 20.2%.>"
The hatching rate varied widely from year to year, ranging from 6.9% in 2002 to
38.7% in 2004. The overall chick survival rate (i.e., the percentage of hatched
chicks that reach adulthood) was 68.1%. However, survival also varies among
years from 56% in 2007 to 91.1% in 2010. Based on the author’s survey, a total of
1733 eggs were incubated and 479 eggs hatched in the most recent three-year
record (2020-2022) of AKP members, indicating an overall hatching rate of 27.6
%. In Akita Prefecture, Koeyoshi, Hinai-dori, and Kinpa-kei breeds are collectively
referred to as the akita sankei (FkFH =%, three Akita chickens). The hatching rates
for Hinai-dori and Kinpa-kei chickens are 76.5% and 62.5%, respectively.
Collectively, the hatching rate of commercial chickens is over 85% and chick sur-
vival rate is 94.4%. These figures are notably different from the low hatchability of
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Table 6 Differences in chick hatching and survival rates between the Koeyoshi,
Hinai-dori, and Kinpa-kei (Three Akita Chickens), and commercial chickens.

Hatching rate Chick survival rate
Koeyoshi 46.7%" 68.1%2
Hinai-dori 80.4%" n.d.
Kinpa-kei 62.7%" n.d.
Commercial chickens > 85%'" 94.4%"

Notes:

(1) Koeyoshi data are based on hatching records for the past four years (2019-2022) at the Koeyoshi
Hatchery Facility in Odate, obtained from articles in the newspaper Hokuroku (April 4, 2023; April
17, 2021; May 23, 2020; April 25, 2019). Among 167 fertilized eggs, 78 chicks hatched.

(2) The Koeyoshi chick survival rate is an average (2001-2011) based on data obtained from the All-
Japan Natural Monument Koeyoshi Preservation Society. Among 977 hatched chicks, 666 survived
for more than 1 year.

(3) Hinaidori and Kinpakei data are based on the 7 years (2015-2022) of hatching records at the
Koeyoshi Hatchery Facility in Odate, obtained from articles in the newspaper Hokuroku (April 4,
2023; April 17, 2021; May 23, 2020; April 25, 2019; April 14, 2017; April 15, 2016; April 15,
2015). Among the 579 fertilized Hinaidori eggs, 466 hatched. Among the 145 fertilized Kinpakei
eggs, 91 hatched.

(4) Yamagishi et al. 2004: 722.

(5) Ministry of Agriculture, Forestry and Fisheries 2020: 7.

Koeyoshi eggs and low fertility.

At Rk-1’s breeding site, the chicks remain in the incubator for about one day
after hatching. No food is provided to the newly hatched chicks because they still
have yolk in their abdomen. At least 24 h after hatching, the breeder moves all
chicks in the incubator to a small brooder box (58 cm long x 47 cm wide x 32 ¢cm
high) with a one-centimeter layer of wood chips at the bottom (Photo 11). These
wood chips provide a rough substrate to prevent the chicks from slipping on the
smooth floor of the box. The brooder box comprises two sections: a heat supply
area and a physical activity area. The heat supply area is equipped with an incan-
descent light bulb on the upper surface to maintain a constant temperature of 25°C.
Koeyoshi chicks are susceptible to cold and can die after only 2-3 h of exposure to
low temperatures. The chicks are permitted to move freely in the physical activity
area; food and water are provided in this area.

Because each box holds 15-20 chicks, a colored plastic leg band is attached to
each chick in the brooder box for identification. These colors may be used to indi-
cate parentage or bloodline. The chicks are sexed at this stage according to the
color of their facial plumage (Photo 12). If brown hairs form a line from behind the
eyes to the ears, then the chick is female; otherwise, the chick is male. This knowl-
edge of chick sexing has been shared among Koeyoshi breeders for many years
(Sawamoto 1949: 79).
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The chicks are fed in the brooder box until they emit green feces, indicating a
healthy digestive system. The food provided to the chicks after hatching consists of
a mixture of ground artificial feed and egg yolks. Water is provided in a small dish.
The chicks are fed twice per day: in the morning and evening. The chicks are fed
this diet for approximately two weeks, and then the feed is changed to artificial
feed mixed with powdered infant formula.

After one month, the larger chicks are transferred from the small brooder
boxes to medium-sized cardboard rearing boxes (74 ¢m long x 62 ¢cm wide x 48
cm high) with a layer of rice husks at the bottom (Photo 13). The top of each rear-
ing box is also equipped with an incandescent light bulb to supply heat. About 10

Photo 11 Brooder box for rearing Koeyoshi chicks (29 April 2023,
Akita Prefecture, photo by the author).

Photo 12 Indicators of sex in male (left) and female (right) Koeyoshi chicks (30
April 2023, Akita Prefecture, photo by the author).
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Photo 13 Medium-sized rearing box for one-month-old Koeyoshi chicks
(6 June 2023, Akita Prefecture, photo by the author).

chicks are kept in each rearing box for approximately one month. Subsequently, the
larger chicks are transferred to larger rearing boxes (80 cm long x 62 cm wide x 58
cm high) made of corrugated cardboard with a layer of rice husks at the bottom.
Each larger rearing box has capacity for six young birds and is equipped with a
heating bulb. At this stage, the breeder lifts the chicks and touches their necks to
check the size of the ingluvies after each feeding. If the ingluvies are larger than
usual, then the chick is considered to be well fed. The chicks are also kept in the
larger rearing boxes for about one month.

Thus, Rk-1 raises chicks in different rearing spaces as they grow, which is a
typical practice among Koeyoshi chicken breeders. At three to four months of age,
the chicks are transferred to rearing cages (85 cm long x 85 cm wide x 90 cm high).
At this stage, the chicks are resistant to cold. Hence, the cages are not equipped
with heating bulbs. Each compartment within the cage holds about 10 chicks produced
by the same breeding group. The chicks grow rapidly in subsequent months
because they feed better in the warmer temperatures from mid- to late summer. At
this stage, Rk-1 keeps the lights on in the cages during the daytime because the
chicks move well and feed more in a brightly lit space. The chicks are provided
ample food to increase their body size. Because some chicks are infected with diseases
from the time they are placed in the rearing cage, their condition must be checked
daily. When Rk-1 moves his chicks to their rearing cages, he begins feeding them
cabbage and other vegetables besides artificial feed.

Similar to the Tomaru chick rearing process, Koeyoshi breeders emphasize
acclimating the young birds to humans from an early age. During competitive
exhibitions and training, Koeyoshi chickens must be placed on a crowing stand; if
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they are not accustomed to humans by this point, they will show strong avoidance
reactions or aggressive behavior when approached by humans. Therefore, breeders
need to begin touching the birds soon after hatching.

They feed the chicks by hand and gently touch their bodies from the head to
the back and tail feathers during feeding, gradually acclimating the chicks to
human touch. Reports have noted that free-range chickens become less accustomed
to humans and more difficult to train (Kato 1951: 205). Thus, young chickens must
be acclimated to humans. This practice of acclimating young chickens to humans is
an ongoing technique in long-crowing chicken breeding. This process is mainly
necessary for male birds because only males are entered in long-crowing competi-
tions. By contrast, breeders will lightly lift female birds to accustom them to health
checks. Females do not appear to require as much effort for acclimation to human
touch.

Disease prevention is another important aspect of Koeyoshi chick rearing. All
Koeyoshi breeders have also kept many other breeds of chickens over the years.
Based on their experience in breeding, Koeyoshi chickens appear to be more sus-
ceptible to disease at a young age than other breeds. Particular attention is required
during the first three to four months after hatching, as disease acquired during this
stage is accompanied by gradual weight loss due to reduced feed intake (Sawamoto
1949: 79). This symptom is more common in males and can result in death if it is
detected too late. The cause of the disease is unknown. However, breeders ensure
that the chicks in their rearing cages are shielded from direct exposure to cold wind
because the disease is thought to be associated with cold. If the wasting symptom
occurs at a young age, growth is delayed by 1-3 weeks, and the affected birds are
about two-thirds the size of normal birds when they reach adulthood. These chick-
ens are not selected as breeding sires due to their small body size. Breeders tend to
avoid sickly males because the total Koeyoshi breeding population is small and the
proportion of males is already low. Disease prevention after hatching is a major
concern.

4.1.4 Changes in Crowing Tone and the Selection of Young Birds

Chicks that hatch in spring chirp with a “beep beep beep” or “coco coco coco”
sound. They do not have low-pitched or prolonged calls. In November and
December, some young birds begin to make “gogoo” or “goggoo” sounds, which
are distinct from the crowing tones of other breeds. These distinctive bass tones
mark the start of the development of the adult Koeyoshi crowing tone. During this
stage, the crowing duration is 2—4 s.

The Koeyoshi crowing tone changes as the chicks reach six months of age; this
change is referred to as a koe-gawari (change in voice). Chicks hatched in May—
June change their crowing tone in November—-December. However, the quality of
the crowing tone cannot be judged at this stage because it will continue to change
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over time mainly in terms of crowing duration and intonation. The crowing dura-
tion is initially 2—4 s, but gradually increases to 7-8 and 10—11 s with growth. The
vocalizations extend over time from “gogoo” and “goggoo” to “goggohgo” or
“goggohgogoo.”

As the Koeyoshi crowing tone changes, the comb shape also develops as the
chicken grows. Thus, breeders tend to associate comb growth with changes in the
crowing patterns, suggesting that chickens with larger combs will have longer
crowing patterns or that when the shape of the comb is almost fixed, the crowing
pattern will no longer change significantly. The shape of the comb is almost com-
pletely fixed at about one year of age, when the crowing pattern is almost fixed.
The crowing volume also becomes louder as the young bird grows from autumn to
the following spring.

However, the vocal quality or range does not change significantly over time.
After the change in the crowing tone that occurs in late autumn, individuals exhibit
varied vocal ranges, with some birds exhibiting lower tones or greater pitch and
intonation. These characteristics change little with further growth. The crowing
pattern is fixed at approximately one year of age. Therefore, Koeyoshi breeders
select male birds every spring for entry in competitive long-crowing exhibitions
later in the year. During the selection of young birds, some young males that are
not selected are kept by Rk-1 for use when the breeding sire dies. Koeyoshi males
have short lifespans; therefore, males should not be killed readily.

Koeyoshi breeders enter one-year-old (shin-tori) and older birds (furu-dori)
into competitive exhibitions. The judging criteria at these competitions include the
quality and length of the crowing pattern. Specifically, the individual must have the
low tone characteristic of the breed and exhibit the characteristic inflection from
the dashi stage to the hiki stage within 13—15 s. Individuals that fail to exhibit
long-crowing, the characteristic intonation, or good voice quality are not selected
for competition. The AKP is currently responsible for preserving the Koeyoshi
breed and training Koeyoshi breeders. It holds an annual long-crowing competition
in spring and an annual ornamental competition in autumn. Koeyoshi chickens
compete strongly in both events, contributing to the preservation and improvement
of the Koeyoshi crowing tone and appearance.

4.1.5 Training for Long-crowing

Breeders begin training Koeyoshi chickens for long-crowing by acclimating
them to humans as descried above. Breeders also train the Koeyoshi chickens to
become accustomed to the crowing stand one to two months before the competi-
tion.”” The crowing stand is 120 cm high and the rectangular platform on which
the chickens are placed is 40 cm long x 30 cm wide (Photo 14). A chicken that is
not trained to perform on the stand will immediately become restless and jump off,
which could lead to disqualification. Therefore, the breeder trains Koeyoshi chick-
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Photo 14 Stand used in competitive Koeyoshi long crowing exhibitions
(30 April 2023, Akita Prefecture, photo by the author).

ens by repeatedly returning them to the stand after they jump off following a short
pause. A Koeyoshi chicken will eventually remain on the stand after repeated train-
ing effort. As it becomes more comfortable on the stand, the chicken will begin to
crow on the stand.

In long-crowing competitions, Koeyoshi must crow on the stand three times
within seven minutes. Therefore, breeders must train the chickens to develop the
habit of crowing repeatedly on the stand. Reactions on the stand vary greatly
among Koeyoshi chickens, with some crowing immediately and some refusing to
crow. As with Tomaru chickens, Koeyoshi chickens cannot be induced to crow nor
to change their crowing pattern. The Koeyoshi crowing tone is almost always fixed
in the spring following its first year. Therefore, the basic approach in training is to
familiarize the chicken with the stand and then simply wait nearby until it begins to
crow, rather than to improve the crowing tone or pattern.

As with Tomaru chickens, the breeder attempts to influence crowing in
Koeyoshi chickens by using a box (72 ¢m long x 25 c¢cm wide x 27 c¢m high).
During training, the Koeyoshi chicken is put in the box 20-30 minutes before it is
placed on the crowing stand to limit physical exertion and prevent excessive crow-
ing. The chicken remains quiet inside the box because it is dark and insufficient
room is available for the chicken to stretch out its neck to crow. Immediately
before judging, the breeder removes the chicken from the box and places it on the
crowing stand. Many Koeyoshi chickens will begin to crow immediately after
being placed on the stand due to their sudden exposure to bright light. If the
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Photo 15 Box used to inhibit excessive long crowing in Koeyoshi chickens in
competitions (4 June 2023, Akita Prefecture, photo by the author).

chicken does not crow, it is returned to the box and again mounted on the stand
after a brief interval.

After repeated training, Koeyoshi chickens will learn to crow when they are
removed from the box and placed on the stand. In some long-crowing competi-
tions, the breeder will cover the box with a cloth to further adjust the crowing
timing (Photo 15). However, inducing long-crowing in Koeyoshi chickens can be
difficult. Based on the author’s survey at the competitive long-crowing chicken
exhibition held on April 29 and June 4, 2023, a total of 48 birds were placed on the
crowing stand; however, only 15 birds (31.3%) met the long-crowing judging crite-
ria. In the 2023 competitions, long-crowing was achieved more frequently by one-
year-old chickens (12 of 35) than by older chickens (3 of 13).

4.2 Efforts to Preserve Breed Characteristics

This section discusses breeder perspectives on preserving Koeyoshi breed
characteristics and the negative impacts of artificial reproduction.

The important characteristics of the Koeyoshi breed include a low voice with
unique inflection, a long, erect neck, thick yellow legs, and abundant tail feathers.
Rk-1 and all other members of the AKP believe that keeping Koeyoshi breeding
groups at least partly closed is important to preserve these characteristics. To avoid
introducing the characteristics of other chicken breeds, they only cross their
Koeyoshi chickens with outside chickens with known bloodlines and very similar
characteristics. This is because even in the absence of crossbreeding, individuals
can contribute significant changes in appearance and crowing tone. The characteristics
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of unknown ancestors may also appear in their descendants after multiple generations.
Therefore, Koeyoshi breeders tend to keep their own breeding groups relatively
closed. However, this practice increases the frequency of inbreeding which causes
adverse effects on offspring health and survival.

Similar to Tomaru breeders, Koeyoshi breeders pay close attention to inbreeding
indicators and cope with problems as they occur. The three main indicators of
inbreeding in Koeyoshi chickens are declining hatching rates, physical condition,
and male body size. Koeyoshi egg hatching rates are generally low, while the number
of unfertilized eggs that fail to hatch increases in the later breeding season. If close
relatives, such as siblings or parents and offspring, are continually inbred within a
breeding system, then hatchability substantially decreases. Therefore, the hatching
rate is used as an indicator of excessive inbreeding. The physical condition of
newly hatched chicks is assessed in terms of their activity, eating habits, and size.
Healthy young chicks are active in the brooder box, feed well, and grow larger
daily. Thus, if multiple chicks in a brooder box continually chirp weakly, remain
still, or forage sparingly, the breeder may suspect inbreeding, particularly if the
number of chicks exhibiting these symptoms increases every year.

The third factor is the shape and size of male chicks. Male chicks that are sick
during the brood-rearing stage may be misshapen or exhibit retarded growth; how-
ever, if increasing numbers of males show these signs without having other disease
symptoms, the breeder will suspect inbreeding. Koeyoshi breeders comprehensively
assess inbreeding using these three criteria. If the signs of inbreeding are not care-
fully monitored, the bloodstock will be reduced due to reduced hatchability. To
examine how breeders respond to these challenges, two case studies are presented
of Koeyoshi breeders belonging to the AKP to clarify their efforts to preserve breed
characteristics.

Case 1

In his Koeyoshi breeding system, Rk-2 pays particular attention to declining
hatching rates, smaller chicks, and increasing numbers of sickly chicks over time.
These phenomena indicate inbreeding, which will continue reducing the number of
hatchlings and increase heterogeneity among his bloodlines. When he detects
inbreeding, Rk-2 purchases two new mates for introduction into his breeding group
from a friend who keeps Koeyoshi chickens in Aomori Prefecture, around August,
after the breeding season has ended. Breeders in Aomori Prefecture hatch chicks in
May and June. Rk-2 buys a mating pair as two—three-month-old chicks. At this age,
the body size, body condition, and long-term health can be predicted. However,
assessing the condition of chicks younger than this age range is difficult. The
chicks are raised separately from the other chicks in the breeding system. During
the following spring, the pair are allowed to mate, lay eggs, and raise their chicks.
In the next year, he crossbred a male from this pairing with a female from within
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his breeding group to introduce outside blood into the existing breeding group. By
continuing these efforts, he has attempted to keep male bloodline and avoid the
adverse effects of continued breeding between close relatives. In his daily breeding
and rearing activities, Rk-2 distinguishes male bloodlines introduced from Aomori
Prefecture as “Aomori lines” and avoids inbreeding between the same Aomori
lines. Rk-2 also does not give chicks or eggs to his friend in Aomori. If he does,
blood from his breeding group will be introduced into the Aomori breeding group.
Consequently, the same genetic material may circulate between both groups.
Breeders want to avoid this.

Case 2

Rk-3 also closely monitors low hatching rates and changes in body shape to
detect inbreeding in his Koeyoshi breeding system. In the past, his friend had cre-
ated Koeyoshi chickens with excellent crowing tone and body shape. However, he
continued to inbreed between parents and offspring to ensure that their superior
characteristics were preserved among generations. After a few years, almost no
eggs laid within that bloodline hatched. Furthermore, adult males developed
unusual body shapes; in particular, the body length from neck to tail feathers was
shorter than usual. Rk-3 was very surprised to hear this change from his friend.
Since then, he has been paying attention to indicators of inbreeding. Further, he
purchases two new mating pairs every year from friends of breeders in Ninohe
City, Iwate Prefecture, or Kyowa Town, Akita Prefecture. He goes to his friend’s
breeding site every August to closely observe the chicks’ body shape and behavior,
and chooses to acquire a pair of chicks he judges to be good. Then, he raises the
obtained chicks separately from other chicks and makes them lay eggs in the fol-
lowing spring. During the subsequent year’s breeding season, the breeder chooses
superior chicks and mates the males of the externally introduced blood with the
females he keeps. The superior chicks are selected with a distinction between those
that were provided and those that he kept himself. In this way, he continues to
“dilute the blood” (If. % % %) in his breeding group by bringing in “new blood”
(#r7=721f). Rk-3 also distinguishes male bloodlines introduced from Ninohe City
as “Iwate line” and Kyowa Town as “South Akita line” to avoid inbreeding
between the same lines. He sometimes gives his eggs and chicks to other friends,
but never to friends in Ninohe City and Kyowa Town. This is to avoid interbreed-
ing between the same blood relatives.

The findings show that other members of the AKP make similar efforts to pre-
vent the adverse effects of inbreeding by monitoring their breeding systems for
lower hatching rates, smaller chicks, and abnormal adult body shapes. Decreased
hatchability and the production of smaller chicks are often discussed in conversa-
tions among Koeyoshi breeders. When they detect inbreeding within their own
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breeding group, they purchase new mates from outside bloodlines and raise the
resulting chicks for further breeding in the following spring. Koeyoshi breeders
refer to these efforts as “bringing in new seed” or “thinning the blood.” The new
lines created by introducing external mating pairs are named according to their
place of origin to distinguish them from the owner’s breeding system and avoid
mating within the same lines in future generations.

Koeyoshi breeders are unique in the high frequency of introducing chicks
obtained from outside breeders. This practice is more common in Koeyoshi breed-
ing because Koeyoshi males have a short lifespan with a limited reproductive peak
of 1-2 years. Thus, only a short window of time is available to introduce a mate
from outside and breeders must bring in new blood repeatedly. In addition, the
Koeyoshi breed is characterized by low hatching rates, such that new mating pairs
must continually be purchased from outside sources to maintain a stable outside
brood line. According to data from the AKP, there were only nine Koeyoshi breed-
ers available per year over a period of 13 years (2001-2013), who introduced an
average of four new mating pairs per year from Aomori Prefecture and other
regions of Japan.

Thus, although Koeyoshi breeders keep relatively closed breeding groups, they
also understand the negative effects of strict inbreeding and avoid them by regu-
larly introducing new blood from outside based on their monitoring of various
inbreeding indicators to preserve Koeyoshi breed characteristics and maintain the
health of their breeding stock.

5 Discussion

The above sections detailed the breeding and rearing techniques practiced by
breeders of Tomaru chickens in Niigata Prefecture and Koeyoshi chickens in Akita
Prefecture. Based on these results, this chapter first summarizes the breeding tech-
niques practiced in both sites, and compares them to other cases of avian breeding
(such as cormorant fishing and falconry) to identify the features of the long-crow-
ing ability improvement technique. Next, an interpretive framework is presented to
help understand the techniques used to preserve and improve the long-crowing
chicken breeds. Breeders of both breeds aim to reliably preserve a limited number
of long-crowing chickens and improve the long-crowing trait as follows.

5.1 Key Techniques Common at Tomaru and Koeyoshi Breeding Sites

All Tomaru and Koeyoshi breeders are concerned with preserving specific
breed characteristics within a limited breeding stock. Both breeds are declining in
number due to factors such as the aging of breeders, lack of successors, and noise
issues caused by long-crowing. These factors have caused problems in long-crow-
ing chicken breeding for many years (Yamadal972: 7; Nirasawa and Kikuchi
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1995: 92). The preservation of long-crowing chickens also depends on each breed-
er’s personal efforts. Individual breeders have limited funds and breeding space;
therefore, increasing the reliability and efficiency of breeding methods is critical. In
this context, long-crowing chicken breeders apply common techniques from the egg
laying to the hatching stages. Table 7 summarizes the breeding and rearing tech-
niques of Tomaru and Koeyoshi chicken breeders. Three main breeding techniques
are common to both breeders: synchronized hatching through simultancous egg
incubation, using brood hens of different breeds to incubate eggs and rear chicks,
and approaches to caring for newly hatched chicks.

Synchronous hatching through simultaneous egg incubation is conducted at all
Tomaru and Koeyoshi breeding sites. The breeders consistently store newly laid
eggs in boxes for some time, and then simultaneously transfer large numbers of
eggs to an incubator. Alternatively, they allow one or more brood hens of different
breeds to simultancously incubate the eggs of the long-crowing chickens. Thus,
multiple eggs receive the same incubation treatment to align their hatching time.
The egg storage period is 7-10 days, as a two-week storage period does not signifi-
cantly affect the hatching rate of chicken eggs (Editorial Board of the Animal
Husbandry Dictionary 1996: 1111). Meanwhile, longer storage significantly reduces
hatchability.

Table 7 Comparison of breeding and rearing approaches applied by Tomaru and Koeyoshi chicken

breeders.
Tomaru Koeyoshi
Mating of parent birds Late March Late March
 sarttme | From mid-April | From April
Fgg collection | Peak | Aprildune | May
End | wy ] Barly july
Egg storage period | ~l0days | ~l0days

iTime required
Hatching for hatching
Timing
: Start time
Feeding |

Brooding environment

Incubator, brood hens of
different breeds
(Shokoku or Ukokkei)

Artificial feed, egg yolk,
vegetables

Strict temperature control

(Compiled by the

Incubator, brood hens of
different breeds
(Ukokkei or Hinai-dori)

Artificial feed, egg yolk,
powdered infant formula

Strict temperature control

auther based on the present study)
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These methods of ensuring simultaneous hatching are convenient for rearing
chicks during the brood rearing period. Normally, Tomaru and Koeyoshi chickens
lay one egg every two to three days at the peak of the egg-laying season. If eggs
laid at this pace were allowed to incubate, new chicks would hatch every two to
three days. This asynochronous hatching can lead to a difference in ages among
chicks, and thus, body size differences. Then, breeders would be required to adjust
the amount and content of the feed, and adjust the occupancy of the brooder boxes
and rearing space based on daily age and body size differences among chicks. By
contrast, simultancous incubation produces full-capacity brooder boxes of even-
aged chicks with no body size differences, all of which require the same feeding
and rearing conditions. Thus, simultaneous hatching reduces the amount of effort
required during the brood rearing period and greatly improves the efficiency of the
breeding system.

Tomaru and Koeyoshi breeders also share common egg incubation methods.
The breeders do not permit long-crowing chickens to brood their own eggs, and
instead use incubators and brood hens of different breeds for several reasons. When
female chickens begin incubating their own eggs, their ovaries regress and lack
follicle growth, and they stop laying eggs (Imai 2003: 2). Thus, to maintain stable
egg production, it is preferable to prevent the mother hen from brooding its own
eggs. Broodiness is important for poultry species maintenance. However, it is gen-
erally an undesirable trait for poultry breeders who wish to achieve economic
efficiency (Okamoto 2001: 140). Therefore, broodiness has been bred out of many
egg-producing breeds. Because long-crowing chicken breeders aim to obtain as
many eggs as possible during the egg-laying season, they prevent the mother hens
from incubating their eggs so that the hens may concentrate only on laying more
eggs.

The weak broodiness of long-crowing chicken breeds is another factor
deterring breeders from permitting mother hens to brood their own eggs. This weak
broodiness has been documented in previous reports and is well known at breeding
sites (Hashidate 1949: 73; Kato 1949: 204). The results of the present study also
indicate that many long-crowing hens do not incubate eggs within their cages, or
incubate them briefly before standing up and moving around the cage. Some hens
even step on and break the eggs that they have laid either accidentally or intention-
ally. It remains uncertain whether the broodiness of long-crowing chickens is
completely lost. However, the breeders suspect that the hens may have lost the
brooding instinct because their eggs are collected immediately after they are laid in
every breeding season. Indeed, non-broody chickens can be easily produced by
selecting females that do not brood eggs (Okamoto 2001: 141). Regardless, the
breeders anticipate the behavior of Tomaru and Koeyoshi hens after laying eggs,
and do not allow them to incubate their eggs to avoid a reduction in hatching.

Both Tomaru and Koeyoshi breeders utilize either incubators or mother hens of
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different breeds to incubate the eggs of long-crowing chickens. These brood hens,
daki-dori, are selected from among the Ukokkei, Shokoku, and Hinai-dori breeds,
which can incubate approximately 5-6, 8, and 8-10 eggs of long-crowing chickens,
respectively. In some cases, breeders cross small Ukokkei chickens, known for
their good broodiness, with large Hinai-dori chickens to produce larger brood hens.
Earlier studies have also noted that other breeds, such as Chabo, Nagoya, and
Jidori, were used to brood the eggs of long-crowing chickens (Hashidate 1949: 73;
Sawamoto 1949: 78). Using other breeds is a technique that has long been shared
and utilized at breeding sites.

Breeders use brood hens because they reduce the time and effort required for
incubation and rearing. Artificial incubators must be checked periodically to main-
tain the internal temperature, egg turning a few days before hatching has to be
stopped and eggs have to be moved to different compartments, and the temperature
of the brooder box must be monitored carefully after the eggs hatch. Meanwhile,
the chicks hatched from eggs incubated by a brood hen are raised entirely by it.
Brood hens are also thought to have more stable hatching rates; however, they can-
not simultaneously brood large numbers of eggs. Therefore, breeders mainly use
incubators, which can handle large numbers, and use brood hens for smaller
clutches to take advantage of their brood rearing capability. In chickens, broodiness
is induced by the presence of a certain number of eggs, darkness in the rearing
area, and an appropriate temperature (Yamagishi et al. 2004: 335). Tomaru and
Koeyoshi breeders also maintain a dark rearing area for brood hens.

Tomaru and Koeyoshi breeders use a similar approach to care for the newly
hatched chicks—both breeder groups monitor and adjust the temperature and tim-
ing of feeding. Newly hatched chicks typically have egg yolk remaining in their
bodies for 1-2 days after hatching, from which they can obtain nourishment
(Damerow 2012: 121). Therefore, feeding is not required during this period. This
method of rearing chicks immediately after hatching does not significantly differ
from that used for other breeds (Hashidate 1949: 74).

Although breeders recognize that they do not need to provide food for about
two days after hatching, chicks placed in the brooder box may pick at sand on the
floor, at each other, or at the surface of the brooder box. When breeders observe
this behavior in their chicks, the breeders tend to feed the chicks assuming that
they are hungry. The breeders constantly observe the chicks’ behavior in the
brooder box to determine the optimal feeding timing. Another common practice of
both breeding groups is temperature control. Young chicks exhibit precocity,
acquiring feathers and the ability to move immediately after hatching, in contrast to
artificial chicks, which are naked and unable to move immediately after hatching
(Photo 16).

However, these early feathers are thin and sparse, leaving the chicks vulnerable
to cold. Therefore, the breeders equip their brooder boxes with an incandescent
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Photo 16 Fisherman feeding altricial cormorant chicks. At this stage, the
chicks are naked, blind, and cannot move. Artificial breeding is

time-consuming work in this species (29 April 2012, Jiangsu
Province, China, photo by the author).

light bulb as a heat supply, and continue to control the temperature within the box
in response to the outdoor temperature and the behavior of the chicks, who are
highly sensitive to temperature changes. For instance, chicks can die suddenly upon
exposure to even slightly cold temperatures. Niigata and Akita Prefectures are
located in northern Japan, where the mornings and evenings are still cold during
the chicken breeding season. Therefore, breeders carefully monitor and control the
temperature in the chicks’ environment. Conversely, chicks reared by brood hens
are left entirely to their care. These common approaches are applied to reliably and
efficiently maintain limited populations of long-crowing chickens at each breeding
site.

5.2 Techniques for Improving the Long-crowing Trait

Both Tomaru and Koeyoshi breeders apply similar techniques to improve the
long-crowing trait. To the best of the author’s knowledge, no publications (texts or
videos) have specifically addressed behavior modification in chickens (Damerow
2012: 28). However, reward-based training methods have been widely applied to
train other animals. To modify a particular animal behavior, rewards such as food
are provided after the desired behavior is performed. Repeated efforts and rewards
increase the frequency with which the animal spontaneously performs the behavior
(Ueda et al. 2013: 139). Concurrently, a reinforcing stimulus may be applied to
strengthen the animal’s spontaneous engagement in the behavior (Yamagishi et al.
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Table 8 Comparison of training approaches used by avian breeders.

Cormorant fishing Falconry Long-crowing chicken
breeding
Target animal Cormorant Hawk, falcon Long-crowing chicken
breeds
Expectations Catch a variety of Capture small prey and | Long crowing with
aquatic prey remain in place breed-specific tone.
Conditioning training | Yes Yes No
Reinforcer Small fish Chopped cooked or raw | No
meat
Timing of reward Immediately after Immediately after the No
catching fish expected behavior
Training stages Change as animal Change as animal learns | No
Srows
Training method Repeated reward Repeated reward Waiting patiently for the
association with desired | association with desired | desired behavior to
behavior behavior occur

(Compiled by the author based on the present study, Otsuka 2011; Minami 2013.)

2004: 174). Based on these methods, Table 8 summarizes the training approaches
used to modify behavior in birds, including cormorant fishing, falconry, and train-
ing long-crowing chickens. This section presents the features of long-crowing
ability improvement techniques by comparing them with other bird behavior
improvement techniques.

In cormorant fishing, small fish are used as reinforcers. When a young bird that
has just begun fishing catches a fish of any size, the fishers return it to the boat,
induce it to spit out the fish, and then reward it with a small fish (Photo 17). By
repeatedly rewarding young birds that have caught fish, the fishers train them to
expect a reward for catching fish. The fishers also reward adult cormorants with
small fish when they catch large carp, crucian carp, or softshell turtles during fish-
ing. This teaches the adult cormorants to expect a reward for catching larger prey.
For example, fishers in Poyang Lake, Jiangxi Province, China, train cormorants to
catch softshell turtles from a young age (Uda 2014: 282). This is because softshell
turtles are in high demand and greatly enhance the income of the fishers for their
daily catch. In a typical day, these cormorants will catch about five softshell turtles.
Thus, cormorant fishing in many parts of China involves modifying the cormorants’
behavior through reward-based training.

Reward-based training is also practiced in falconry, whereby a hawk or falcon
is trained to obey a human while retaining its wildness (Minami 2013; Takekawa
and Minami 2021). In this type of contradictory training, the feed is used exclu-
sively as a reinforcer (Otsuka 2011). Thus, a food reward is essential for
maintaining the bird’s aggression and hunting instinct. For example, Japanese hawk
training begins with developing the behavior of returning to the owner. After the
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Photo 17 Cormorant catching a large carp. Following a successful catch,
the fisher will provide a small fish as a reward (7 May 2006,
Poyang Lake, Jiangxi Province, China, photo by the author).

Photo 18 Feeding box used to call hawks in falconry (left). Training session showing the use of the
box (right) (December 2012, Kitakyushu City, Fukuoka Prefecture, photo by Kanako
Minami and Daisuke Takekawa, respectively).

hawk is released, the owner drums on a feeding box until the hawk returns and it is
given small pieces of meat from the box (Photo 18). By repeating these efforts, the
hawk is trained to associate the drumming sound with a food reward and to return
when it hears the sound.

Next, the hawk is trained to catch an artificial bait composed of pigeon or duck
feathers. The owner throws the bait into the air; if the hawk catches and lands on it,
it is rewarded with food. By nature, hawks capture small animals and carry them to
a safe place to eat. Meanwhile, the falconer requires the hawk to remain in place
and hold down its prey. Through repeated bait training, the owner modifies the
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hawk’s hunting behavior. Next, live pigeons are used for training; once the prey has
been caught, the owner removes its heart and feeds it to the hawk at the landing
spot. By repeating this process, the owner teaches the hawk to remain on its prey
after capture. Thus, successful falconry depends on deliberately altering the bird’s
behavior using various types of bait as reinforcers through step-by-step reward-
based training (Takekawa and Minami 2021: 121-125). In both cormorant fishing
and falconry, fishers and falconers have succeeded in improving avian behavioral
traits to meet their own needs through repeated training using food as a reward.

Chickens can also be acclimated to crowing stands and people through training
and rearing methods. However, training, especially reward-based training, is not
effective for improving long-crowing ability. Roosters are neither rewarded with
food nor punished to modify the volume, duration, or other aspects of long-crowing
as these strategies are considered ineffective for altering future crowing behavior.
No relationship has been detected between food and crowing behavior during the
history of Japanese long-crowing chicken breeding. The breeders describe this lack
of response to food rewards as resistance to flattery, such that even if the chickens
are happy to be fed, they will not alter their behavior.

Breeders do consider acclimating their chickens to the exhibition crowing
stand to be a form of training. However, this training consists of simply placing the
chicken on the stand and waiting nearby for them to start crowing. The breeders
acknowledge that no method exists for training the chicken to crow longer, more
loudly, more clearly, or with a different intonation because they do not respond to
human expectations upon receiving rewards before or after long-crowing. Based on
these habits of long-crowing chickens, significantly improving the long-crowing
trait through conditioning seems quite challenging. Therefore, breeders particularly
emphasis the selection of parent birds with superior crowing characteristics.

This careful selection is intended to ensure that superior characteristics are
passed on to the next generation. However, this practice also exposes young birds
to hearing the superior voices of these selected adults, which appears to positively
influence on their crowing ability. Growing chicks and adult birds are reared in
separate but proximate areas. The adult birds often crow from before the spring
breeding season until late autumn, such that the chicks repeatedly hear the
long-crowing tones of these adult birds with superior crowing ability. Chicks
hatched in spring initially only make a “beep beep beep” or “coco coco coco”
sound. Further, their crowing tone changes significantly around November, at 7-8
months of age. Therefore, hearing the long, inflected crowing tones of adults during
this period is considered important for the chicks.

Generally, male chickens crow in a specific order in the morning as a display
of dominance. The dominant rooster crows both earlier and more often than other
roosters. Therefore, the dominant adult rooster needs to have a superior crowing
tone as an example for the young birds, who are often observed attentively listen-
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ing to the crowing of adult roosters. In many bird species, chicks and young birds
memorize a model tone by listening to the singing of nearby adults and later adjust
their expression to improve their own song (Yamagishi et al. 2004: 59). If chicks
are exposed to the voice of an adult bird with a short crow and poor intonation,
they will imitate it and adopt a poor crowing tone that may persist into adulthood.
Breeders call the phenomenon of imitating a bad crowing tone neko-naki (catcall-
ing), suggesting that they sound like cats. They try to avoid this phenomenon at all
costs.

Chickens clearly anticipate receiving food by associating food with human
voices and signals. However, eating the food does not improve the quality or vol-
ume of their voices. Because chickens do not appear to adjust their crowing in
response to training, reward-based training is ineffective for long-crowing chickens.
This significantly differs from the cases of cormorant fishing and falconry training
(e.g., Otsuka 2011; Minami 2013; Uda 2014). Hence, preserving and improving the
long-crowing ability of chickens is difficult and time-consuming, which was a key
motivation for conducting this study. Both Tomaru and Koeyoshi breeders empha-
size selecting adults with superior crowing ability for breeding, and continuously
expose their chicks to the crowing of adults so that they will acquire good crowing
characteristics. Overall, this study is the first to compare other avian breeding sys-
tems, and reveal features related to the preservation and improvement of the
long-crowing ability in Japanese chickens.

5.3 Balancing the Preservation of Breed Characteristics against Negative

Inbreeding Effects

This section presents a new interpretive framework for understanding the spe-
cific techniques used by breeders to preserve the long-crowing ability of chicken.
The survey results show that breeders have two conflicting goals: preserving and
improving the long-crowing trait in chickens, and avoiding the negative effects of
continued artificial reproduction. Figure 10 lists the techniques used by Tomaru and
Koeyoshi breeders. It illustrates the perspective of the two opposing goals as a
scale, where tipping the scale to the left (right) indicates greater effort toward pre-
serving breed characteristics (preventing negative inbreeding effects). The breeders
must carefully adjust their efforts to balance these goals and avoid erring exces-
sively in either direction.

For both long-crowing chicken breeds, the relative openness and closure of the
breeding groups is critical because breed characteristics can be lost rapidly through
crossbreeding with other chicken breeds or varieties. Chickens are small domestic
animals that can be kept in a limited space. Further, they are fecund, with rapid
generational changes. These conditions can easily lead to unintentional crossbreed-
ing, which can cause sudden deterioration of body shape and other breed
characteristics. In long-crowing chickens, crossbreeding can produce offspring with
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Balance adjustment

e

Preservation of breed characteristics Avoidance of negative inbreeding effects
1. Closure of breeding group 1. Monitoring and assessment of inbreeding
2. Selection of parent birds from within the indicators
group 2. Recording and labeling bloodlines
3. Inbreeding between close relatives 3. Avoidance of excessive inbreeding
4. Selection and limitation of outside blood 4. Introduction of new blood from outside
breeders

Figure 10 Adjustment of breeding techniques to balance two opposing goals.
Tipping the scale indicates greater effort by the breeders to preserve
breed characteristics (left) or avoid negative effects of inbreeding (right).
Based on the present survey, illustration by the author.

poor crowing tone, shorter crowing duration, and the loss of breed-specific intona-
tion, as well as significant changes in plumage and body shape. Breeders describe
such losses of breed characteristics as a “broken voice” or “broken shape.” Once
the voice or form is considered broken, breeders cannot predict whether these qual-
ities can be regained. Accordingly, the breeders must separate their long-crowing
breeding groups from other breeds and varieties to avoid crossbreeding (point 1 at
left in Figure 10).

Therefore, the breeders select parent birds annually from within their own
breeding groups (point 2 at left in Figure 10). The selection criteria include the
crowing tone, plumage, and body shape, with a particular emphasis on the quality
and duration of the crowing pattern both to ensure that superior crowing ability is
passed on to the offspring, and expose chicks and young birds continually to hear-
ing a superior adult crowing voice. Further, the breeders do not hesitate to inbreed
between close relatives for rapidly improving and fixing superior breed traits within
a breeding group, tipping the scale shown in Figure 10 to the left (point 3 at left in
Figure 10). The breeders assume that no major deformities occur if inbreeding is
practiced with gaps between every three or more generations. They may also con-
duct backcrossing on occasion, wherein offspring are mated with parents. This is
considered the most effective method for aligning, homogenizing, and fixing
desired genetic traits within a short period (Okamoto 2001: 135).
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Although inbreeding can rapidly lead to uniformity of size, color, and other
traits, it also brings out weaknesses (Damerow 2012: 148). Continued inbreeding
within a limited breeding group causes inbreed depression, which is characterized
by rapid reductions in fertility, hatchability, and chick viability, survival, and
growth rates (Yamagishi et al. 2004: 190). All these effects combine to reduce the
number of breeding birds. Therefore, Tomaru and Koeyoshi breeders work to pre-
vent these problems, tipping the Figure 10 scale to the right.

The first step that Tomaru and Koeyoshi breeders take to avoid negative
inbreeding effects is monitoring the three main indicators of inbreeding: decreased
hatchability, increased chick mortality, and unusual body shape (point 1 at right in
Figure 10). Decreased hatchability manifests as an increase in the ratio of unfertil-
ized or unhatched eggs. Unhatched eggs are usually the result of embryo death or
the hatchling’s inability to break out of the shell. Breeders suspect negative
inbreeding effects when hatching rates worsen across multiple years. High chick
mortality rates are associated with unusually small body size, decreased vigor, and
continuous cheeping in young chicks. Chicks may also fail to survive the
brood-rearing stage. The normal mortality rate among chicks of other breeds is 5%
per year (Damerow 2012: 81); higher rates may indicate negative inbreeding
effects. Changes in appearance can include the shape and size of the comb, eye
color, or a short male body, which are all possible negative effects of inbreeding.
Thus, Tomaru and Koeyoshi breeders carefully monitor their chicks to detect these
signs of inbreeding and intervene if necessary.

To avoid the negative impacts of inbreeding, breeders keep records of each
bloodline in their breeding groups (point 2 at right in Figure 10). For example,
Koeyoshi breeders name their bloodlines for the region of origin (such as “Aomori
line”, “South Akita line”, or “Kazuno line”), and attach colored leg bands to all
parent birds according to their bloodlines. Each year, newly hatched chicks are
tagged with a leg band matching that of its male parent. Tomaru breeders refer to
chickens of the same bloodline as a clan and do not interbreed within the same
clan. The careful tracing of blood relations within each breeding system generally
inhibits excessive inbreeding (point 3 at right in Figure 10).

Nevertheless, the number of Tomaru and Koeyoshi chickens kept at each
breeding site is limited. Therefore, continued artificial breeding within these small
populations can eventually lead to inbreeding among close relatives. Hence, breed-
ers introduce new blood from outside breeders to prevent inbreeding (point 4 at
right in Figure 10). Specifically, they obtain adult birds, chicks, or eggs from
friends and cross these with their own breeding stock. Then, they select the best
offspring to mate with their own bloodlines. Typically, this process is initiated
when the breeder detects excessive inbreeding through monitoring indicators such
as low hatching and chick survival rates. By repeating this procedure, Tomaru and
Koeyoshi breeders avoid excessive negative inbreeding effects.
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However, introducing new blood can lead to new problems because even indi-
vidual long-crowing chickens of the same breed exhibit variation in behavioral and
morphological characteristics. Some individuals do not exhibit long-crowing, some
do not crow loudly enough or with sufficient inflection, some have weak constitu-
tions, and some do not have the characteristic breed shape. Therefore, even birds of
the same breed cannot be carelessly introduced into a breeding group because such
variation may diminish the desired traits of the offspring, such as crowing tone.
Breeders consider this by carefully limiting the range of outside blood brought into
the breeding system (point 4 at left in Figure 10). In other words, they only acquire
adult birds, chicks, and eggs from friends who are dedicated to preserving breed
characteristics; further, they carefully record bloodline details such as recent breed-
ing status, physical condition, and changes in breed characteristics. In addition,
they closely observe the crowing tone and body shape of the outside line, and
avoid buying stock that shows even the slightest problem. Thus, although introduc-
ing new blood is necessary, it does not guarantee that the breeding stock will be
improved.

These practices demonstrate that, rather than keeping their breeding groups
tightly closed to preserve long-crowing chicken breed characteristics, Tomaru and
Koeyoshi breeders finely adjust the balance between trait preservation, which
requires a more closed system, and inbreeding avoidance, which requires a more
open system. Importantly, the breeders are aware that they are attempting to fulfill
two opposing goals; balancing these goals is a deliberate approach that must be
capable of responding to changing conditions based on experience and acquired
knowledge.

This balance-adjustment framework can be applied to other avian breeding
systems. For example, cormorant breeders preserve the high predatory ability of
cormorants while avoiding the negative effects of artificial reproduction (Uda
2014: 152—-156). Specifically, cormorant fishers in China are attempting to produce
more capable cormorants by selecting males with good body shape and predatory
ability as sires for annual breeding. The use of many cormorants with high preda-
tory ability directly leads to a large catch. However, all female parents used in
these breeding systems are newly purchased each year from outside villages. The
cormorant breeders believe that using the females they raise for breeding will result
in weaker offspring that are more vulnerable to disease and less aggressive, even if
these females are well-shaped and have good predatory ability. They are also wary
of inbreeding depression, like the Tomaru and Koeyoshi breeders. Their approach
prioritizes inbreeding avoidance over preserving the cormorants’ predatory ability.

These cormorant breeding practices are widely observed in fishing villages in
Shandong, Jiangsu, Hubei, Yunnan, and Sichuan Provinces in China, where cormo-
rants are bred for fishing. Fishers in the city of Uji in Kyoto Prefecture, Japan,
began artificial cormorant breeding in 2014, and are attempting to balance breed
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trait preservation with excessive inbreeding avoidance (Uda 2021a: 168—190;
2021b: 177-179). The precise breeding practices differ from those for long-crowing
chickens. However, both systems may be interpreted using the same balance-ad-
justment framework. This provides a new perspective on the decisions made by
avian breeders in preserving and improving animal characteristics.

Human—animal interaction studies tend to focus on creating new breeds and
techniques applied to alter breed characteristics (e.g., Noji 2005; Suga 2005;
Yoshida 2011). However, fewer studies have focused on techniques used over the
long-term to preserve breed characteristics once they have been fixed. To the best
of our knowledge, no studies have developed an interpretive framework for pre-
serving the long-crowing ability in Japanese chicken breeds. This study fills this
gap and provides a new framework that may be used to interpret other avian breed-
ing systems.

6 Conclusion

The practices of Japanese Tomaru and Koeyoshi long-crowing chicken breed-
ers include the selection of parent birds to breeding, hatching, rearing, and training
their offspring. The present survey results show that both Tomaru and Koeyoshi
chicken breeders have common techniques for efficiently and reliably maintaining
small populations of long-crowing chickens that include synchronizing egg hatch-
ing through simultaneous incubation, the use of brood hens of different breeds for
brooding and rearing chicks, and strict temperature control during the brood-rearing
period.

Notably, the survey reveals that reward-based training is ineffective for training
long-crowing chickens. Rather, inducing changes in the crowing tone, volume,
duration, or intonation in these breeds through training seems quite difficult.
Therefore, breeders particularly emphasize the importance of selecting adult birds
with superior crowing voices for mating and having their offspring repeatedly listen
to the voices of these adult birds from a young age.

Studies on Japanese chickens have accumulated large amounts of animal hus-
bandry data on commercial chickens used in egg and meat production, undertaken
genetic research on the introduction and breeding of Japanese chickens, and exam-
ined representations of chickens in folklore and traditional culture. However, to the
best of the author’s knowledge, little is known about long-crowing chickens and
the techniques applied to preserve their crowing traits have remained obscure.
Filling this gap, this study reveals the traditional breeding and rearing techniques
used to preserve long-crowing chicken breeds.

It also presents a new interpretive framework (“the balance-adjustment frame-
work”, Figure 10) for understanding breeders’ approaches to preserve and improve
long-crowing chicken breed characteristics. The results show that breeders have
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two opposing goals: preserving breed characteristics and avoiding the negative
effects of inbreeding. Importantly, they must carefully adjust the balance between
these goals in response to changing conditions. For instance, the breeding systems
must be neither too closed nor too open. The criteria used to assess the negative
effects of inbreeding, timing of opening and closing breeding groups, and selection
of new individuals to be introduced from outside the breeding system were also
nearly identical for both Tomaru and Koeyoshi chicken breeders. Thus, the
approaches of breeders in both areas can be interpreted from the new perspective of
undertaking a balanced adjustment.

Four main challenges emerge for future research on long-crowing chickens.
First, this study focused on two breeds, Tomaru in Niigata Prefecture and Koeyoshi
in Akita Prefecture, because both have very small populations and few breeders.
There is an urgent need to document their breeding status. Bred within a limited
area, these two breeds have significantly declined in numbers due to the aging of
breeders and a lack of successors. To conserve long-crowing chickens, a compre-
hensive understanding of their breeding techniques and present situations is
essential. Therefore, the primary purpose of this study was to clarify the techniques
used to breed and rear Tomaru and Koeyoshi chickens.

Totenko chickens, bred in Kochi Prefecture, also exhibit long-crowing behav-
ior but were excluded from this study because the breed still has large populations
and has more genetic diversity than the Tomaru and Koeyoshi (Takase 1992: 20;
Oka et al. 2011: 278). However, problems such as aging breeders and a lack of
successors threaten even Totenko breeding sites. Moreover, these problems are not
limited to long-crowing chickens and are observed in relation to other Japanese
chicken breeds. Future studies are needed to record and interpret the approaches of
breeders of Totenko chickens and other Japanese chicken breeds. Furthermore, this
study focused on a small number of key individuals involved in breeding and pre-
serving the Tomaru and Koeyoshi breeds because they have long-term breeding
experience, and a deep knowledge and broad understanding of the breeding status
of these breeds. However, other breeders have similar long-term experience and
high skill levels. Future studies should develop and broaden the application of the
proposed interpretive framework by including a more breeders.

Second, the motivations for breeding animals vary widely among individuals,
regions, and periods (Zeder 2009: 29-38). Long-crowing chickens are not commer-
cial chickens, and do not produce sufficient eggs or meat for mass consumption.
Additionally, long-crowing chickens are relatively large among chicken breeds.
Breeders are burdened with high feed expenses, and the long, loud crowing tones
can cause noise problems. Hence, the persistence of long-crowing chicken breeders
remains an enigma, which this study did not explore in-depth. The motive to main-
tain specific animal breeds cannot always be explained by pragmatic reasons, such
as maintaining a livelihood.
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In fact, breeders obtain no financial gain by keeping long-crowing chickens.
Yet, breeders continue to produce, train, and exhibit long-crowing chickens, and
preserve their breed characteristics. Presumably, the motivations for these activities
include genuine pleasure in improving breed characteristics and attaining the opti-
mal long crow, as well as the enjoyment of interacting with other society members
and a sense of satisfaction in raising unique chickens that are recognized as natural
monuments of Japan. The survey results provide some perspective on why people
keep these unique animals in captivity, which typically involve personal connections
to the animals and a local context (Smith 2007: 188; Zeder 2015: 3195). Future
studies should collect the narratives and life histories of breeders to learn about
their motivations for keeping long-crowing chickens from diverse perspectives.

The third challenge concerns understanding the mechanisms that drive these
breeds’ long-crowing ability. As noted above, crowing is an innate behavior in
chickens. Male chickens can produce species-specific vocalizations without learning
them from their parents (Yamagishi et al. 2004: 446; Shimmura et al. 2019).
Chickens, referred to as non-learners, do not have the acquired ability to learn
vocalization (Konishi 1985; Fujimoto 2016). As this study has demonstrated, crow-
ing quality and duration cannot be improved by reward-based training. Therefore,
breeders repeatedly select and breed parent birds that crow for longer durations.
Breeders also constantly expose young birds to the superior voices of adult birds to
help the young birds learn the breed-specific crowing trait. Breeders consider this
practice important, operating on the premise that chickens are acquired learners.
Thus, breeders’ practices and scientific findings on the mechanism of crowing abil-
ity differs. Are long-crowing chickens incapable of learning breed-specific
crowing? Resolving this question will require more detailed investigation. Even
today, the song system of birds remains incompletely understood despite the appli-
cation of genomic methods (Fujimoto 2016: 171). Future research endeavors
should incorporate collaboration with researchers in the natural sciences to eluci-
date the developmental mechanism of the long-crowing trait.

The fourth challenge is the need to survey the current status and breeding
techniques of long-crowing chickens in various areas of the world, including in
Japan, Indonesia, Turkey, Kosovo, Germany, and Belgium (Allonby and Wilson
2018; Rézewicz and Kaszperuk 2018). Across regions, the number of chickens kept
is declining due to aging breeders and a lack of successors. Further, research on the
current status, breeding techniques, and conservation plans for long-crowing chick-
ens around the world is incomplete (Asmara et al. 2023). Of these breeds, the most
important are the Indonesian breeds. Four local chickens in Indonesia are classified
as long-crowing chickens: the Pelung chicken in West Java, Kokok Balenggek in
West Sumatra, Bekisar in East Java, and Gaga in South Sulawesi. These breeds
were developed in communities with different socio-cultural characteristics
(Asmara et al. 2023: 4). The Indonesian government acknowledges that long-crow-
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ing chickens are an important genetic resource. Yet, the preservation of these
chicken populations relies solely on the efforts of conservation groups and individ-
ual breeders. In particular, the Pelung chicken is considered endangered without
sustainable management (Asmara et al. 2022). However, very few detailed studies
are available on empirically acquired breeding techniques. Moreover, to the best of
the author’s knowledge, no study has revealed the commonalities and regional
uniqueness of breeds from around the world. Therefore, further research is needed
into the breeding techniques and conservation of long-crowing chickens worldwide.
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Notes

1) The chicken (Gallus gallus domesticus) is a domesticated subspecies of the Red junglefowl
(Gallus gallus); its ancestor Gallus gallus spadiceus is distributed in southern China, northern
Thailand, and Myanmar. A recent genomic study suggested that the domesticated chicken differenti-
ated from a Red junglefowl subspecies ca. 9500 + 3300 years ago, and was then transported to
Southeast and South Asia, where it interbred with other Red junglefowl subspecies and related spe-
cies (Wang et al. 2020: 695).

2) Japanese chickens can be classified as “national natural monuments” if they are “livestock unique
to Japan.” Animal classified as natural monuments include one horse breed, one cattle breed, seven
Japanese dog breeds, and seventeen Japanese chicken breeds. The horse breed is the Misaki horse of
Cape Toimisaki, Miyazaki Prefecture. The cattle breed is the Mishima cow of Mishima, Yamaguchi
Prefecture. These two breeds are grazed under natural conditions. By contrast, Japanese dogs and
chickens classified as national natural monuments are kept in artificial environments and their lin-
eages have been maintained by humans.

3) Domestic animals are defined as animals that have been repeatedly reproduced in an artificial
environment, and whose morphological and behavioral characteristics have been genetically altered
according to human uses and preferences.

4) Archaeological and historical research indicates that chickens similar to the Red junglefow] were
introduced into Japan by the Yayoi period (3rd century B. C. to 3rd century A. D.) and mainly kept
as time-telling birds (Nishimoto 1993: 47). By the mid-Kofun period (3rd to 7th century), chickens
were being consumed as food. However, no evidence suggests mass production or consumption of
chickens during this period. The use of chickens during this segment of Japanese history has been
elucidated through the discovery of written documents, excavated materials, and books (e.g., Kaku
2002; Niimi 2008; Eda 2022). Based on literature and paintings, some studies have also estimated
the periods in which breeds such as Shokoku and Shamo were introduced to Japan (e.g., Oana 1951;
Saito 1977). Genetic studies have also helped clarify the taxonomic relationships between breeds
and groups of breeds in Japanese chickens (e.g., Komiyama et al. 2003; Osman et al. 2006;
Yonezawa et al. 2022). These studies provide an overview of the introduction dates of various
breeds, the genetic distances between breeds, and changes in the utilization of chicken breeds in
Japan.
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5) This research trend focuses on folk culture, local traditions, stories, and Japanese attitudes toward
chickens. Although chickens were introduced to Japan by the Yayoi period, their mass production
and consumption did not begin immediately, and their consumption was limited. The major purpose
of keeping chickens was for cockfighting, telling the time, and ornamental poultry (Suga 2021: 50).
The uses for chickens shifted dramatically in the early Meiji period, when the traditional Japanese
attitude that it was unacceptable to kill domesticated chickens was rapidly overcome by the increas-
ing popularity of foreign commercial chickens and expansion of chicken meat consumption
(Yanagita 1976: 85-90). Historical records indicate that the Japanese people began accepting chick-
ens as food during the early Meiji period (Yano 2017). Various studies have described the
relationships between folk culture and chickens in different regions of Japan (Yamaguchi 1983;
Shoda 2004; Yano 2017), and examined mentions of chickens in local Japanese traditions and sto-
ries (Yanagita 1969; Minakata 1971; Koike 2018), in addition to detailing the objectives of breeders
in creating new Japanese chicken breeds (Kudo and Ogawa 2022).

6) This research trend involves scientific studies aimed at improving chicken egg and meat produc-
tion. In Japan, egg and meat production based on foreign commercial chickens imported after the
Meiji period was strongly encouraged as a national policy. After WWII, particularly during the
period of rapid economic growth, compound feed-based egg production and the broiler industry
developed rapidly. Scientific research on chicken breed improvement has been ongoing for many
years in this context, focused on the genetics, diseases, productivity, and sanitation of commercial
chickens. The results of these studies have been reported in journals such as the Journal of Poultry
Science, Journal of the Japanese Society on Poultry Diseases, and Chicken Research, as well as in
National Institute of Animal Industry reports for each prefecture of Japan.

7) This survey was conducted in accordance with the “National Museum of Ethnology’s Guidelines
for Research Ethics.”

8) Field surveys were conducted on March 26-28, 2021; April 2224, May 2-6, June 14-18, August
24-27, October 15-18, November 25-28, December 17-19, 2022; and March 19-23, April 21-23,
May 2-7, May 27-29, 2023.

9) In this study, chicks are defined as ranging in age from hatching to 6—7 months, young birds up to
1 year, and adult birds older than 1 year.

10) Field surveys were conducted on November 28-30, 2021; March 19-21, October 18-22,
November 22-25, 2022; April 28-May 2, June 2-8, and December 19-22, 2023; and April 26-30,
2024.

11) The oldest chicken bones found in the Japanese islands were excavated from the Karako-Kagi site
in Tawaramoto, Nara Prefecture, ca. 2,300 years ago (early to middle Yayoi period). Chickens are
currently thought to have been introduced to Japan during the Yayoi period, as no excavated bones
have been identified from the Jomon period (about ca. 15,000-2,300 years ago). Chickens intro-
duced to the Japanese islands had a body shape similar to that of the Red junglefowl. A study
analyzed excavated chicken bones from the Yayoi period and demonstrated that the tarsometatarsus
was similar in size to that of extant Red junglefowl (Eda 2018: 44).

12) The Edo period continued for over 260 years, during which the relationship between chickens and
humans went through three major phases (Kuroda and Yamaguchi 1987: 22). Roughly by the Kan’ei
period (1624-1644), a wide variety of breeds had been introduced into Japan. During this period,
crossbreeding between local and foreign chickens increased. The second phase lasted approximately
from the Genroku period (1688—1704) to the Kyoho period (1716—1736), when feudal lords, retain-
ers, and scholars in various regions created chicken breeds according to their individual preferences.
Chickens kept in rural households were frequently interbred and many new mutations developed.
However, even when ornamental chickens with specific characteristics were created, they did not
receive widespread attention. The third phase extended from the Kansei period (1789-1801) to the
Bunsei period (1818-1830), when chicken breeders in various regions continued to create new
breeds based on their knowledge of natural history. Consequently, Japanese chickens with a variety
of characteristics were developed and their body shapes became more uniform. Regardless, chicken
breeding for both cockfighting and ornamental poultry was actively conducted throughout Japan
during the Edo period.
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13) In Kuwayama et al. (1996: 90) (Table 3), researchers tape-recorded the crowing of each bird two
or three times and measured the crowing duration. In the present study, the author video-recorded
the crowing of Tomaru and Koeyoshi participating in the competitions and measured the crowing
duration. The dates of the competitions and number of recordings for this study are noted in Table 4.

14) 1In the Edo period, palanquins used to transport criminals were sometimes called tomaru-kago
(tomaru palanquins) because they were woven from 1-m segments of split bamboo, similar to Dai
Tomaru breeding palanquins. This name also indicates the size of Dai Tomaru chickens.

15) The region of western Honshu comprising Tottori, Shimane, and northern Yamaguchi Prefectures,
and sometimes northern Hyogo and Kyoto Prefectures.

16) Two females in group A have white plumage to preserve the characteristics of the White Tomaru
(F1% %), which was bred in the past. When black and white Tomaru chickens are crossed, either
white or black offspring are produced.

17) A similar observation was made by Fujisawa (1989: 106). Other such traditions include the associ-
ation of chicks having soft feathers with better adult crowing voices, and that of chicks having
slender main tail feathers which touch the ground with longer crowing tones.

18) Tomaru chickens tend to walk while crowing. In the past, older breeders kept track of the number
of steps taken by Tomaru chickens as they crowed. When the Tomaru starts to crow, its head moves
forward so that its center of gravity is in front of the body, causing it to walk.

19) Bloodlines are named for their place of origin, such as the Aomori line.

20) The percentage of fertilized eggs varies widely among breeding groups. In some groups, 80-90%
of all eggs are fertilized. Meanwhile, in other groups, only about 10% are fertilized. This difference
is thought to be caused by the male parent.

21) The hatching rate (2001-2011 and 2020-2022) of Kazuno city is based on data obtained from the
AKP.

22) Competitive long-crowing chicken exhibitions are held every June in Kazuno and every April in
Odate.
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Mediating Those on Earth and Those in Spirit:
Interaction between Mediums and Spirits in the Contemporary UK

Eriko Kawanishi

KETIE, HAOAF) ABT A L0EEROEB-BAS, 1) LokHiclL
THEBEOBEDOHFHEEZME L T0D EEZTHhLON, 2) FHEMICEH ) 22w
LENBZEDOHELEW)HRIHED > TWDE HGD % 2T ATV LD,
3) HERIETE L O L MR A ERICIR O BIZEohTED L) ICiz b
LOh, O3HEPLNIT S, EHXEDAFYVATOT 4 =)V T =7 |2HD
FIE, D, HERPHEE L Vo AWNRERICE VMR LWL )S, HET
3% <, BN OOHRTHRT 52 LD % v, 2) 121, BOERECT
LS OEE, EEORFIIHBTE L L W) HF, HETLPEEEIILR
B EVI)FUDPTRICH S, 3) 1, EHEAD &) 4RI O 2 WikEEIC B
W, BT EEVICHOFIEE LTHB LT b, 165 13 E#P T4
ﬁ%%z}:#% FLHEEZLAMEDEARIIKRL TS, EHEEZZOR
?2 %‘tkﬂﬁ@’cgéo

This paper examines 1) how contemporary spiritualist mediums believe
they perceive the spirits of the dead; 2) why they accept themselves as
perceivers of the spirits, despite the scientific implausibility; and 3) how these
mediums can be understood within empirical studies on interactions with and
perceptions of supernatural beings. Based on my fieldwork in the United
Kingdom conducted from 2022 to 2024, I found that: 1) mediums perceive
spirits through ordinary senses, such as sight and hearing, but often describe
these perceptions as occurring in the mind rather than through direct sensory
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Key Words : spiritualist church, mediumship, mental medium, senses, spirits of the dead
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experience; 2) their belief in their abilities is reinforced by affirmation from
like-minded individuals, the notion that spirit interaction can be controlled,
and a discourse promoting the idea that anyone can become a medium; and 3)
instead of relying on external stimuli, they typically use meditation and prayer
to interact with spirits, encountering them as separate entities. Mediums inter-
act simultaneously with both spirits and living people, while maintaining
consciousness and independence. In doing so, mediums serve as mediators

between those on Earth and those in spirit.
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1 FFim

AF) ATIEREBHTTLHERT TS, #EAH4 LT TIIVALZWD, LITLIE
[ EFHEHE (Spiritualist Church) | 252225, [WLEF3% (Spiritualism) | &
i, WROMREAEDLY % (spirit) 1XfFFEL, EE TV AL LRRTED LW
B2, ol BEEE LA A4S, EMICET 250 1 O LETRE
BEHEZTH D,

EWRERRIEIHLb00, ZoHSOEYIZEE, —EEoPIckhn, H
V77, BWIRZ IR, SEEOE LM LW AL PENIZET > TV DY
PEEHEOTIZH LD, FRadlz, WO AL P SWHETEEZZIT 280
LI EAEHDP VY, LA, LEEFRLEDYILVATH-TY, 20
TWIEZEDOAMEMEREIIH > TBY, HRBETAATVS,

FHEVRFIIHEOE S 27201, FERHAET L7, 2L DANLABIREOEE
METHIEDNTELR G, 20720, [T (medium) | ASHIZZ-T, YD
1190 [BEHEOEXMET 5] LW IITAIE, BUEEICES A A
TERWVOT, —ICIEH Y R BVERZL AR EINL, TNTIE, HEEH
HIIEFMETELEEZTVDLDED ) I

B2ETIE, BEOIED, LRERBHZOHKRLIGEEINE, s Ax D
PERREOHEHE Vo /2, LEFROMELHIHT L, FIHETIL, LEFEE
BRI BITHABELEHELPRLEOPL VI OFfl%z, 5SS LITH &
AT, BRI BENDA VI 2 —12HT0& ERICh o Eo0), BB
% 57200, #LOEMOHIE, FEEMETSLEZIIHNTWREREIZON
TRl 3%, ESETIE, BEMLONE LT, SHL-bOZOMEOMT, &
THRET A0 2T ANGNL TR, BEKRWELL L O & MEOMIEIZH
V% B2 OFEBEOMEDT, O3 HEMRET 5,

FIHXRAFEXOR OB [ ) &, EFCLI2HEEZRT, 1LV
BB LX) b, BEEREN I N FRETTRLZLDOOFEFEIIHARGET
HY, TVT7Xy bDLOEREFETH LD, KLPIZR LA ¥ ¥ a— a5,
EETHETITONLTAT, 5IHOBICIZERDVHAFEIZRL 720

B, FEOFLEZERTIHML LD LT 5.0FMECBLHY L V) 7L H
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05, AT I) DIF, EOFEELZHHEE LTHE L TWARELHEZD
EETH 5D,

PIF g, B LR TR E B BERIEE & OZZH & HREIZ DOV TOEITIHI
ZRTWL,

1.1 BRRDOLEERICOWVTONZE

DEERICEL L, ZOBELRLEHOMIIT L IThNRTELL (of £y
Y NA L 1992; JEH 2005; = 2008; “E— b > 2022; Braude 1989; Falcon 2023; Moore
1977), EEEOHE LKL M EN T % (cf. Barbanell 2020 (1959); Falcon
2023; Garrett 1939; Moore 1977; Roberts 2014; Smith 2014; Stockwell 2004) . ZD—J7
T, S THEBEMIMTON TV LI h0b 5T, KN RPgRIIETE I v,

ZFOLHRGIHFEORIE, A F) ADLEERENRE LTS Y, BIZIE,
F&5H D G K. Nelson (1969) (FHEEKOH ) HR) — 5= v FIZEH LG5
DEEROBBELEBIZOVTHLE, ALALEERICHLEY b OR b — BNk
o, MLWADIELZ L LTw5 (Nelson 1969: 267) FALIZK LT, [
UHAEED I Wallis (£, KA L O [#5E] LIHEN 585D HR10E
Wil BRI 2 o T % L RFET S (Wallis 2001: 141) 6

AL ANHHF#EH O V. Skultans (1974) ZLEFEFS LI V- L LTOEEZ LD
EEIT, FHE L TOERLHEEIE, TRETRDOLNTI hdro/z, K
ENCNEZESEIWEEZH T EZHOMI L, DEERFROEH L
ZHENZ DWW T 19 HASDIRDL & FE 7% 78 L T4 1) (cf. Braude 1989; Falcon
2023), YV yH—IRLEERIIBWTHY RIFHNRLTWIE Yy 7 ThD, T
FHETHLOEHTH S D. Wilson (2014) 1%, FE#HEICR 2B v —~v =X A
DFEBHI LB TWBZ L ZIERHL TV 5,

NSO TIE, LREIEFROESIRERE, KOSEOMESITRH ) JIHE
HLTWZ, TNEIFHNS [ED VS ] L) IRIUZ R & B O 8754 A
LTWBEWHEHIZ, N7+ —< P AEBT LML H 2, HE¥EEDOR
Wooffitt 1%, FiEZ &L BEMNRHROERE LHEROL ) WY OS5I 1T
V, TEPCPICZ ORI BT, RS DRI EZET 0Ll
72 (Wooffitt 2000, 2001; Wooffitt and Gilbert 2008) o AREITHL Y F1F 2 JATHIZED 9

228



W A EREDENFE

B, = A FYATEARLF—A NI Y T CTRHEERT> 2 EANEFEE O M.
Tomlinson X, TEEEHEL DRV IZV2H 5 F L W EDIFTTIERWAS, )&
MBS N2 TRICIE, BHOBRBICHLAE LR, ZORICKTEr R LT
BB L THET DI EH D BTV D (Tomlinson 2019; 2024) o

AL NFEFE O T Hunter 137 1 P VEBOMZE L T, FEOHEEIZONT
FZE LT\ % (Hunter 2011;2013;2014) o % < OWIZEE R ATGATIZHLY LI 5
VHNVEBLIZELY, T4 TP HINVERIIEHEDNDOAL A A=V RFERE
DR TEEZNRIRELIENTESL, L ENTW5h, Hunter 137 1 ¥ h VER
DTNV=TIZEMLT, BOOREDOZREERL 226k z L, SHEEL
DORDIY Q30 [LEEREBEZOTEHNEG] )b, (1) 7€AML —
Tavlibzn) FFEER MY v 2 Tidnl, EGRNAEAMEERRT L7200
AR e S 7o Fii & A7 SN AR E 7S (Hunter 2013:395), &\ ) E 2 D
b &, HMEBHKOGH % A7z

FUEETERDHE L TR L VI FEREV VLG EAE LS TR ETLIT A v
7 RBEIE, IZOPIIEE LA VEREDH ) ) 000 LA WBIRIZHIR L T
{Nbo ZO—FT, TLZHHFEETHLEHI LD, TOL) RBELHES
D9 BEHEMEL, FLORLYVIYBUERIZLBEL TV RVE, 2H)Wnolif
WIHOL L 2O TIE R, 207280, BEZLEPACRIZLTEERLHI) %
LTWbEEZTWEDONE, 4 —3Iv 7 RBEPLRTHWLEDNH L,
:&5% O H. Gilbert DL IE, SOzl WifsETh 5o
LA F) AOEBPED L) ICHSLOFEMRBRZFHFL, FLBEBYIZII 2=
F—2arkEBI) o0 EHLNI LI, HRIZENE, B HIX
TEME 72 MWL, TORBIEHLE LTORNICLE EEEZTELT,

HE LR S OMGEE T, FitE LTOHS %%Hxh1w<<QMmm%
333)0 SOHIHERIIBLEHOII 2= =2 3 V2OV THflN, &2 TILK
HOBERZVEZRH L T b,

(BHA LD L) ICEZEERT 250E, ) — KI5 DOHEREICHEME L Tw b, fHili
LIZLISFISRRA A=Y LTIEALN, £ DEHIE, ELnaIa=r— /a/rh Z,
INHDA A=V ERHLHDL LTHRL 2T 5% 0WES ) o (Gilbert 2008: 334)
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SREETZBE L TEZHAET L2 LV FEMIZTNILEELZLETEIZ VY, £0
—7J5C Gilbert D ERBGIIFEIMN TH Do ZD20OW [5 DO FEKER | Lk
oo b, [HE] DA ESITOGE LT, FABETIE, AEDY b,
itz = & THONLEEIIE, MEOEr, EE BE GE WEL2EDTH
HEINTWE,

DED L) ROBFEHROMFELZEE 2T, ARMTEA—I v 7 s L OB
EREDORYVIY ZHLICL, TOB, HEUNOLZHZERIZOWTH EE
DRRET 2o FVTLOREERICES T, BHERFE L O3 & AR
HEIFED D B, AEIZERT 2% R Twn&E v,

1.2 BHRWELEDOI E MEIZOWTONZE

DREFRDOL ) 2, @EONITHETELRWFEE NEDIIRIZOWTIE,
TV =R ALREBIROWIEIZEL L ODBEEDED 5o

VX =Y = AL L BRI RO BRIZOWT, EEDEZ FBRNTEL,
DTy r—~v =42, Boo3 (F) 2RITL TREEFISER S, BEKRNE
LT A HsR &, BEHRWAETEZ H OB BN SH 5 L EhTwn
723 (1) 7—772004), BAETIEM AL TWb Y v —~ b h{hwi
B, THOVoGHIEISH TV ERE RSB o2 PRSI TS (B
2024:6) 0 DFE N ¥ =Y ZAALWERIZBWT, BIKIE 1 DOERZLE VR 5,

ZO—FT, BREWH MREDVE, HOOWMGEEL v —YZALERRLT
WBDIT TRV, FFCT 7)) A4 Y K, HE7 V7 COBRIKIEE LY v —
YoALEW)BELY, BRI & V) BEA VR EAND S (cf AHF
2007,2017; JIIH - 1T - SREH#R 2020) 0 D F D ¥ ¥ —v = AL 3BIKE EL0, 1]
KIFBLFT LD Yy —~v 2 XA IIEEIN T VE VL, LALEDRS, KO
RTIZZOEEPEELIIEZDOHLWOT, LFTIREBKE Y y—~=X24, f
Ji OWFZE & B a7z,

AL NEFEE OAHFERIE, [IEEIRAL S OB - FE8EERE, (P 2hl
OFFIERRIRIGHE OS> & % L CGRERERZ 2 b 0EIEET S L L b1, T
BHRMERZPO NS 27200 EE LTNES IO TE] 28 (A
F2017:6), [BKICFREZEN D &9 BRI 2O NBIEIE, TR BT 2
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HEMTHENZEAEOA T E LTRWEENTEZ L] (AFH2017:7) %

BRI L, mAPUkE SR e 9712, IR S OBIKD & ) 2R B & Bk
DB EPRERZE L TWD, ExRkEiE, Ao, ZhE coliko
e DS PR X DRI E D VTV Z L R RIB L T b,

FERE, UL AEF B OEREDIE, AEFICBWTRIKE W) BIRIE, 5
BRIER, DT v AREMEEMRIRIE L V) BATA, 99% O MM 2R T,
H L LCThbBEIHEEN T+ —< v A, RERKCOBBAESR, SO
AR L, MRS 21742 L L LTIRAONTE L LBRTW A0S (i
2005: 18-36), TN H D EFFIFVT IS IFHEIE S TOWZEIZE ST VT 5,

F 7o, EHMNEFBOMEARERL, )T —TFTOWRAKTAT, Yy—~
Y ORAEFE, BERNFES Y v =~ V2% 5 L) Rd L EaEL BlEAN
THR S N A IR BT L CRED A BICE T 2 BT 3 D125 oh b L L
75 (4 K 1984: 20; 1992: 249-272), ZDHRIED EIZT7 ¥ T I2BIT B HF DMK
koSN TW D,

HHREAE L ORI T A5E12 B8V, ARCTHRY BT 2P RR (A
FYR) BRRERDLILERITEAE RS, RS ENRE L TE,
BT v — < = A AWF2E0 4% 5 ARG RIS S U TE E 205, H
AL

b 1 oME Lo, BERWEEOHELLZRDD N T THLH, ¥ v —
RODTATarr b EIIOnT, BAREOWEANHHEA ) £ L7ZON,
R DEL & S NS A B & 3% R.Noll/R. / )V (1985;2019) Td 5.
LR, DO TR ELERMIIA A=V EAI) Tz T2 2T, &
DEEAZRA A=V RZDEII1CRD, 4 A=T% D2 EORIE LT % HlH
(control), DFWHGTHIROLNL LI ZHD. S5, EOXAUIZL LA A —
TVEAIDRTVALZ ) TLRVAD D,

Noll (22 % 2 ) 720 NSHS 8 O T. M. Luhrmann (&, 4 ¥V AR T A H &
Vo 7 ARTERRICEE S 3 A4 SRR 2% 2 TRBBRNELEZ W2l L T2
FANTW D0 EH ST,

Luhrmann (1989) X F 3, A4 ¥V AOBRERM (74 v H) REABEMIZHE
bbOIL, BEND)BRFFOMEDL OGN R ANATHDET DI, 1%
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SAFNES L B RAETH W L BN AP ANT, B b0 83T 57200
SIS AWILIZEEZ DL LI IR LDIERED), L) ZEIZELE D -7,
WA Z R, ZAUIBECEMTAT L0 L C [HEROER (interpretive drift) | 7°
HELTVL25, D) HERFOMDINY =2 R2%h) FFHwo ) 2Ll
— RT3 LIEEH LRGSR ZITANL LR T L THS Y,
722, Zo &) L, EEREMMICES T, B LRIt E 2 E
(B o NADELSHREBRL T 57259,

C OB % 5 S 72 Luhrmann (2012) TlE, 71 YV — FEMEINE, 7 X
) DOEEERDOF ) A MRICHED L A4 2T EIFCwb, M5k, HEMIZ
MAHFIEL TV AEPD L ) IR, TSN OBE 0 K
CTEIZEST, HAVD LV G ERED, METELTWDEHEL T
9% %, i0ICIE, EENOZDOTROH LD, MBIZL-TH LET 5,

NS OFEE & 525 472 Luhrmann (2020) TiE, 7 A HOXRY T3
ATRDNAIZE ST, GRERETERR L 2 EDFTERVWHRED, WrlZL
THENZIFEIL R > T DR L) REICH) LA 7S, 15128 > THIRE
&, HBEOWED L) HHEOHIETIEZR WA, & IERENLHFLETD BV,
[NBYIETORIH (inner sense cultivation) ], 2 F ) N ORI Z DO &
HOEKEZ B ETZET, METELL)IIhoT0 . 25644
BT H LD, B, AL TV I EbTREE SN T,

Luhrmann (&, BEZRBEMTANIFHEOH NOIF HOZbZ@E L T, Hi-2ERe
ZFAN T LRI Ty, fEERSN Y T I AT ROANAL PR E
DFFEEMELTCWDEEZDL LRI, KREENIAY Y FIZHEDX
BEABRESE, ILVEEEZHEEL, FELZERL I »LEE LT,
WLIZZ I Vo e ZETNOEMATVWAE AN VD 2 EZHIFHL TdWw a8
BRMIESEEIN T T AZ LD EHRLTVEE VR B,

AL ANEFE O L. Hume 1 [R—7 V—EKEZ# L CTHOBE~DEZ R <)
(2007, JEEIZHFE) OFT, vy —<rfME, FEROEME, £ L CiBo
N8, il LR 5 BEFIREEIC 2 ), T TIE v (extraordinary) fRBRZ 3
5 l%, BIOBENOR=FVER L LR, ZOROIEA 7 HIRIEE
W72 = 2 DSEFEE L7z %, Noll (1985) (LA A= & v ) 5
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WESZ L TTW2DS, Hume IZZNDANOH LW 2 EE L HBICANL ) & L
7207, ZLT, R=FNIIBET L2005 &&ehb70=v 27 LT, [K
HOBERCHKERI T2 EOEE (FIREEEJ)), W) LENOL) R XIHNV
REE, BEOBETY, £F), WEHANOEMMN SN, FFEOUEANOERIER
k] 20T, BEICLELFIZEOINCLoTRLRL L, LEOLWVAD
W5 E LT3 (Hume 2007: 15-16) 0

VA=Y ALETIELIELIE, Y=~ U PRERMTELREIIL LT
OIZIE, HRIRE), ) XA EOIHBRIBMALIEZ L SN TE 72 (of. BT 2011,
2022, 2024; /N—F — 1989; ¥4 2024; Harvey 1998) . 72, FHFERKIZBIT 5 IEH
DFEEDBEEWIIEHE S VRO TE TV Y BEDORLRETHLEEROE
BOYE, RBEORLHEL, KR TELRBIIL27-005&2481E, ¥ v—=
YIHERLBDIEASD D, BbDIZAH ) e BT, BEFELZME LT
WBHSEZITANSGERE, ESOBRRENLEBREHLP,ICTLHIET, &b
FTHET LTV E 2w,

1.3 AT & RO

AEIISCEREDIE D, A F) AT o 2B EL T I 4 V2R L72H
Do ERDPFRBMLEEROWELFBEL 2013202247 HTh 5,
TA)HERE =2 =T =IO ) ) =T AV &) LEFFREDE D £ TH
PN 2 HEOY YR I DI F Y FA4 Y TEIMLZ0, FlF T, 4F1) 2D
A7 —H%— 74 Y FL— ALy VPREMET D, 2 HHOWLHRIT A >~ T
A Vil @ L7z, B, FNFE T ORI BRI R0 27278, 2006 4 &
2009 FFILRERBTBRLINTSHGBE LTV, BEVHIIEELEFHE L

[ 2022 4E 9 AHA Bk 724 F) A CTOHMFAAL, 2024 4E7 H F Clo&F
TR 4D AW, EIZHEEEHT ORKITH 7Y A PVTE_BLIZ, 7 ANV E
BAZDIZ, DEFREBEVERD 722 L12MAT, BUOHWERETTES
FTLANDBMADR 2D TH D, 22 TR 4#DH L LEERELHEICEHIC
o7

ZNPANCE, BNT—HFLC DLEEREBRNH 50 P TOFELFE
ML, CEFFERZOSHEME EEMUOREZRAE L -, mHZHETELD

233



7 RRA A JE iy 49 &2 %
E25H 2072787, WFNOBEZBHFEDOHIE LV T RWw7zo, 13 ¥
BHRDH DR L o T Do ZOM, FIANZZHOBMNEZT, TT74 N7
TL§, Ah=2 - F > - PLY T3 (NSO AMER), F~—t v
MHNETT + DHTREF 3HTON/z0 WINBWEZRY, FHP LY
W Nx EFE% L7,

S5, B EOHBBER VWL 40Dy — DFhar Ko
A4 % v 7W%EH L v ¥ (The College of Psychic Studies), A% ¥ A7 v RO T —
%— 74 FL— %L v (TheArthur Findlay College, L. T AFC), T7 A
YINGDT —H—-aF - FA )V -+ ¥ — (The Sir Arthur Conan Doyle Centre)
LT YNTRBLES S L v Y (Edinburgh College of Parapsychology) % i L
720

THEE 1L TIT) 747 — b -y P a id3EET, FUTEHTCET
FELTwae 72, 18 AOFBIZPELA ¥y o —247, FHTEZY
PLEEREHRIE) AL RO TiHllo Tz AL Yy ¥ a—%FEfiL
72 GRS v Ca— 1A, FEEEILS Yy Ea—5 )0 WINLFHFT 215
SN E ISR L7z,

oM, FHGFESLHETHE >R HO AR, CETEROMIEDSEIZ
720 MENAEEIRFED 72044 % v, MEATEIROTETR & 704712 73 7% W #iPH T
BHEL72D, #ER7ZDLTWD, B2 ~4RIEYT 5 0SHP CEEREH
ZNGEI N2 D707 4 = VIFFAFEICE Lo, FEAMITITEZOME TH &b
AL L7z, 2B, SETHHIMEETLHHD. 71V YLD
Wb O flozl b, FEEEZTTLTCVL I DL, ORKLE H [1H
) LD TnD, TOMOIIEED ) B, EFDVEEFE Moz M Ky~ >~
D& [#Iz] o), KHILTwa,

2 AF) ZADLETFTROME

KD 2 1 I AL, ZADAMNIFICHBAEICE S WTWE, £ F) A0
WEAR Y FIXABHGOIBIEI K E WD, ERBEMBAEHM O 2022 9 A~
2024 47 HoOE 160 ~ 200 FHTH > 725
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2.1 20 I E COREL

WIEDSRA R L IEEDE LR TED EVIEME, R TASNE S,
LOEER] LMFENLEMORIEIL, 1848FEDT X ) A TR 572 [N X7 4
VEM] 728 &b (Buckland 2004: 21-30; Nelson 1969: 3-7) o FALLLRTIZ & 3B
DWMHOHFIEIZ DOV TIFFER SN T2, Ao B EES 489 2 & Tk
BVWDOTEET %,

1848 4F, =2 — I =V IMDEFENA X T4 VIZEST T+ v 7 ART, ¥F—
(14%) £ 4 (1K) LW IEN72724 &) BRBFEZHIC L7z, 2 NS
T2 BEDOHT, HEHEH LTV HUORLRLETED L) ko7, HIE,
HE 2 OROURTOENIRE S NATHEAL ikl fm 2, WTEYIES &
IR ET B, 5L, ANHMOZOELEVRO2), ZOHRFITEKIZE
I o7,

MR DEDEN7AH L TR L CT TR EFH TV 072, L aichiko
FERICED, YF =LA MEEEE L THEORESERL T L) IR
bo 2ANUMOEED KA LB L, TAVITRERIIT—LE%->Tn{, 4
KR LREILE S (1861 ~ 1865) D7-ORERKNERST2T A ) W ANE L, H
EOXFRERODNADPEREZ KDL L T 2DOERICH o7 (=
2022: 132)

19 AL IEE F Tk, BEIMOURESEAZZLIZEY, TA) AL T~
0y /SO TEMMEDSHZE SN, TWAEOITERIES ko Tz, D7
B, TA) A THEHAELLZEERE-EL I -0 v/ NEDY, RESTHLLIICR S,
KREZIRMEY E L TOMEDRL, —RITPHFETEZDOTH S,

HHLT ANV INOE/LGERIZE T, 413 ATHNOTOXESHVHPNIZD
(X 1852 4Fo TMASEATIYICHT) L 722 & T (Buckland 2004: 36), Z D% bt} T
B LR, A FYATORERITTATL T (F v RUNA A 1992:29) 6

-y NEEOHRTH A FY) ATKREXINPANRE o8I E, £— i
2HBIF VA (BE— b2 2022:168) 1 DS OFEREICO W Tl & 1T 72
OIAER SNz 0 v FURFEEREDS, 1871 FEICBARR * HET 2 MiEE%
HRLIEZETHD, ) 12E 7+ v 7 AUiED 1 A7 A PASERE L TRES
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RIS 49 %25
EHE, LR CUREERETHELORMLAEEL, REOHENLETRE
b DEEYFTE o122 TH D,

bbb A, EBRABIZERG LRSI SN, TESIFESNZ, 20
R, PP SELLHBIL, 20 L OMWDITITLRETRIFRLTLED
(E— b > 2022:216),

Lol =K REE Z o0, 41 F) ATILLEEROARDHOE
5 mﬂmn%&wﬁo:@ﬁ%fdt<&o_hi®g%#%%®§&
Shholzr—AN%EL, BEZTANY o BENEEALEL L, £
NPT TR, Bk bild, 2L ZATHERLTELREERETEL LN
A KRG 272 (B— b ¥ 2022:221-224) 6

B R, AT OB AT SN D, 1951 AF I 4
DEEIE S, b D ISR BREEIHIE S NI2OTH b, MEPIA S NIBER
WD) 6, 1735 FEHEDOD DI, H S0 DEELMLEEM, WL EWIRIT) 2
Edh, TN ETHIEL, 29 LT AILL o TP ZER L 72 D L 720
T5IEBEIEL Tz, 2F ) RETHIIETEAEWOFFRKE Ak ShTW
7z (Hartland 2020) o L2 L#T L WV RBEHEETIE, FEKHE TR IUIEEANTIX
#FETlE 7 { 7 5 72 (Buckland 2004: 38; Nelson 1969: 167) 2L F T b IEHE O
R B &§ H0RFEFRE V) BEIEEEZ 57205, Wik R TEHEOTFEL T
32— ark L ZREATHOMEADONRTII R kolzDl,

EldvoTH, 1772 DR, B a#M S hzilide {, SETLETo
ol LTh, EBRIIEFRICH DN L otz & 2AD, EIRIFRES, BUf
MRELCWBOHRE, Ny - Frhrbwv) BEFEEMCHL A2
LEIH, BHEMIED T/ v~y Ty EBEEROZ L AFELTCLE ) OTIE
WP EBNTBIFIE, oA 2 AIRICTELERE L TUERHFIZHDOE
FIBHHCAE L2 SNb, WD), HEDELEEBOTHS, HHD
FLHY, BELMAIIEIES Iz,

22 LEEFREHUROFMEKEF Y X M

HfE, EHANGET AL o0H b, X T4 TICELTAEHRLVS L
HFAFvra—bnd, ZHoOrT IV ETHINS R 28 LIS
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W A LR OBAE

NBEHED VD, ZOENIEFLEEL LTAHIZHON TS, Zofl, H
ERERG, A TATTIAT— kv aryzfio/zh), M4 Fvr7x
TRHREDELYT, HSWHiRtIEAMELT—AEFHLZD T 5,

2 Vo ZZRENGEE AR A, HEOBEIXR L, TOEETTELNTH
Bo Tz, BEMICECHMIEBEIEICREL B LD, 23 oS
BCRHEDVIUT, BEEICTELRWREL VLS,

T T 26T ) B LA ERNIATON D LEFRREAS D, Bl
EWNEET A5 CThH L Ve FWITHAE L T2 LR EROFIMKIL, 19 ALK, S
[#4x] LD IH© 72 (Buckland 2004: 40), ZOZ L 1L, LEEFRKE W) ILHE
DA AE L5 BHHDS, SEHEOE L O L ) B &2 FEEK L LTI) AR,
FHE o EERETE LY,

DEERHERRIE, FVAMNEOLBESDRY)AOND, 4 F) AEHK
ENU—< - A M)y 7HELVLBEFRICERLREEL Lo Tz (v Ry
INA L 1992: 114, 117; Buckland 2004: 40) &\ 9 FE D H 5205, LEEFEHSE
LW, AVIAMRI T 2= —DL)ICERE L ITR LD HHAS L W) i
DIFTHo72% FVANED1IDERLZRENTVZDTH D,

LDEEREHSTE, Tr [FEER (hymn)] EIFAZZY, FYRARRT— R
YEVIHOBFEEZRIILZDT b TFRRXFVANOEZHio TV EIHEZLDH 5
L, BEEORIHE EAEINL 2 EE) UTw 5, #RoEE7a 72
Y MK T L, BB S ilERke, SH AR ZHET
A LV IREIEREEIE A VYA MTW A (Wilson 2014: 1,4,41), b b &
AV IAMEEE L TESNEY DS, FAETIHOEEREHE L L TUEDNRT
WG LH BT,

DEEREHSIE, MIRES L EEHBEOFRICE L TW28EDDH 5,
AF) A TRABREOLEEREBZORMKIE, [LEFXELERHS (The
Spiritualists’ National Union, B&F5% SNU) | TH % (HE 1 ~4), SNU IE 1901 412
AL SN, BT AEEIE T B L L7ze 2024 4 9 HEFICREINAMZK 300 #F %
£%HH19 1.3 THMN AFC 1Z SNU OHBERETH %,

FAAH, SNUICIRWT L K HIC L2078, 1872 ISRk a7 [P0 EER
FHh4x (The Spiritualist Association of Great Britain, W5FrSAGB) | TH 5 (BHE S5~
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BE1 1Y FYiyko SNU OAREHE AFC BEH2 AFCO 1 HB BN TOT— 2
Tay THEPNLEHED 1D
(122029 H6H, Ty 7 AMAY VAT R -<wo T4 —F v b, FEEHRE

BE3 {21255 SNU TR O S BEH4 GHE3IOWNEIZA VY A NOHEEIC
VN ESES
(12202348 H 14 H, 7 A MV, HEEHRE

6)o THLIIT Y FYOREMUIMIEEE D72 0H, F 2 T4 VD &0
FIHEB L T b,

ZOAh, 1931 5D [ XD ERES LEHROF ) X MOLFEE) — 7 (The
Greater World Christian Spiritualist League, H&FK GWCSL) | 1% 17 8, 1996 fF-7%ar &
g L [A.OE T DO —M (The United Spiritual Fellowship, #&#5 US) |
X 1IBHOHSE A F) AKHIZE O,

ZHABORE ZEND 121, ¥ A MEOHBKTH S, SNUIETFY A
Nl B E CAS, IS GWCSL 1EF ) A MoV EIE S LR Sz
728, FYRA ML E SN D (Buckland 2004: 40) o £\ 5T, SNUDEETH
FEFETE hymn EIERZE, FY A MOBERL AL, — D SAGB IZHER
WTFELF YA POKELRL, SNU LD XY R MREHREZI>T05 L9
72, USHIBO® 2H ARG HTHERLT YA NS LENIHHANIZAT Y R T T
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W A LR OBAE

BES5 OY FyHLEICH S SAGB DR BE6 Mm% Eh 005 SAGB D#F S

i (202249 H25H, vy ko, # Q038 H3IH, Ty Fu,
FEERR) EExis )

BFR7 HRELEHOAT Y F7 7208 FES FROMTEITY M1 Uy
Mz F ) A b AT K= Fzlize, 7y MLEOK

LEIZHI SN TS
(12202348 H2 H, T Ny, HEEERE

AMBHY, FVAMSLEFELESEL—HT, FYRAMTEELLTYS
Oy bRy A4V R= R R EEWIE)BEABGELTEY, FHRIZWLE
72 (BE7~38)

M RBEOTIZE, MOPLM L TWHEbH D25, b= V7T
BHRE D RTFHERF Y A DDA A=V OWF &, B EBBIAE 2L o
TWSNUIBRA S L, ML L7cB R bH b, D72, 1) A MREIER
IRWEZAHEH o7z, MICFEEMEZELIERVWEIALH T2,

BAETOLF ) A MEOMNAREH LD, EEL0E ) LLEFEFRIIMF
YA MR FTIANCHEA TV S, TOEHD 1212, F1) A MY 0EEHRE

KX GWCSL DWAHDZET 550 ZOHEIE 193541213 580 ¥ d > 7% (Nelson
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1969: 285), BIETIIEABD LI IZ1THTH D BiF ) A M LA D S SNU
[l U 1935 4F12 501 #1725 72A% (Nelson 1969: 285), BIFETIZ# 300§ ThH % = &
LB E, GWCSL OAIREIZ R E v 1960 AL, A F1) ATIEF Y A b
HOFEIIDE L THBY (Falcon 2023:268), -LEFEFZTHRAMOZ LT -
TWhEEZONL, Jid) A MUL»HEL—FHT, REQEMDT 7=y 7 %
WY AND L) moTWHEV)IER L H S (Wilson 2014: 42) o FAASFH 720
HERBHEOFIZL, AT 47 - T A I Y ORRPBEDIIESHE (BHE9),
BEADE X2V F U IRV EMHENS A 3=VOEEE T TV A #HSE (5
. 10), TNy MAAOHABOEE fio TR ABEENH o7z DL RIEHE
AL E DAL, 1960 FERIEFICT 2 ) A TUhiE o7z, AT ¥ — - AT v —
BEIORENPRKEVEEZ LND,

ZORBEIIHEIIRS v B 213 1932 SEICTIFT SN2 0 E ER OB
Psychic News T%, 1981 DDAk, mELHELL )L, —a—T A4
PREEITE—L Vol — - HVF v — BRI L R e A
x24T ->CTWwW5b (Harris n.d.) o

BEY XA 747 - TA) I yOfRiE  BEE10 SNUBTEOHETHWLN:,
Wy 2sAe SN RSy (2023 4E 8 H fE v EFV TR,
6 H, 7 ANV, SEEHEERE) FATFAY T A I R

EEZBENDT] (202445 A
13H, vy Ny, SEFEE
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W A EREDENFE

0y Ry CEEISHERTE /225800 5, SNUFTEN 138 Lib% {, SAGB,
GWCSL, USIZZNZN 18T O o7, M REEDONLHZITZ I Z572,
TYVAMVTIEA4EDOH) L, SNU EMV AR 2HTD, Ab—2 -4 bL Y
FTIE3HDI B, 28 SNU, | QMR 572 DF DBIETIE, SNUJT
J& LML RDEEHA F) ADLEEFRERSZORLE2 HEDH TV 5,

23 LEEREBZOWEEINA

AT Tl O EFFER O SR OV TNz, L L, HEWONEERHE
BB ALNLZ LIEH->TH, HEIIKE RENIALNZ VY,
HROEEIIRFEHEEBANOBHE- LIS Twb, 72WTWIRERTH 50
S5, EFEE L > Tz, EETEELLZY LTYT, LEEREHARIC
WERT VT4 T7ELTHEboTWL, D720, KIECHEEREYHEIC, £F
DHREBPIECZ2ZE3H5 L, IS TADPVZWEREEINTZ) BT 5,
WS, EFICREATELLLZAT, LB ETHROLEMEL VD,
TYAMVETR Y FYTORENS, LEFREHRTIE, (1) TEVA ML —
vav, ) y—ER, 3) e=Vrr, 4) V=7V D4O0EEE EIITo
TWAI EDGholze TNETICAEZITo 72HEE & MISIZFE 1 0@ TH S,
(2) DI —ERFIRFOHKTERS N Tz, LA L, Thlto (1) (3)
(4) FERMLTWZVWEE D72, SMABPCHLBEOMEIZLY, Ehiz
G720, W RH720) $ 5 7% EREINIE > 72,

(1) 7FEYA L= 3 ¥ (314 : Mediumship, Demonstration of mediumship, Guild,
Clairvoyance) : #J 1 FE[H]

CRRERRA 1205, TANORBEPET o2 N4 R HICHE RICTE, SEHEDOE L
REEXTHEANY N (BE1), B&133 ~52 Ry FIIET, BROMEREIC
bbb, MR, BebEHELXTF AN LTHWTEBY, Fil [BHEA] £ LT
30 R FREELZXZI ). Lo LazET Z L3k, LEERERSTOEE
fTBERT VT4 T ThHb, Uy FYTIEFHOKIAT) & 2AD% L, HH)F
D ERONLPEEBEPLISML TV, —HT, TUAMVD 1 DOHED
£, FHORMIZERBL TS LIAEHb, TOHE, KICKREZETFLZ
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[ R SRR TR 49 K2

1 ELOWEME (200647 A, 2009 43 H, 202247 H~ 202446 A)
N ) G| @ K324 R
Lo ay |FTER RS TIT =TV gy sy 7| e |
= N 7 6 (1) 6 6 1 26

I N I D v K.

S 20|
IFHL NG 2 1 3
Ab—2 - F> - PLUB 1 1 2 4
TR 7(3) 13 5 8 33
IN—Z 1 2 3
Fv—tyMHb=r b 1 1 2
Fv—ty M IR R — 1 1
TIANET T4 —F 1 1
& & 17 23 16 14 3 2 |75

() NOEIE, +I4 X TEMLER O
KTVAMVTOTEY AN =2 aro9h, TRGEMONWEETIERL, @A IESEELBVTO

FEBIA RV N EoTz,
¥N—A1% 2006 47 H,

EHHEHELWEEDbNL

b= b2 2009 4E 3 H, LA ME 2022 4F 9 AL,

T RBEDTFTE Y AN L — 3 VBRI, 1
roEELmMEE)ET, BRIIWFICHES T
W53 (20224F9 H 11 H, 79 A bV, §EiR)

BT R

, IEI AT

LHEDZIMHH - T /ze

(2) —VY 2 (B4 : Divine service) : 1.5 ~ 2 I

HIEI2 ) A Mo HRALIEICB 7@ trb ek, 1R

(1) &@me, 7

ANDERIZEIATFTESAMN L= a YAYTON D, SEHNENTH L7720,
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W A LR OBAE

ZME IR ETHENEDATH S, 1FEAEDVHBHIZHEML TW/zhy, or K
YO 1EFIIKBHICERL Tz, 72, 02 FYOMVZRAD 283 - 2%
THY, FHOTEVA ML =2 arDAhiEotz, ) A MNREIIHYES
Vv, HIEHIZW o < D IRARTZ, F—E RPN T 5 HIEZ Lo B WSt E
BELIZCW, ozl EPEHZEEZ NS,

AEEOFIETIE, Hio72, Wo/zl), =) Y T &T-o720F 5%, TNHD
FIEF ) A MO — R EHGE L T 578, BEEICEDS CHATDOEEDOR DD 2
[T, DE N ELOMFEROCREFROTE 2 L5 S N REE F OFERC
o CGEEVITOND

FIRREEDIEZ HIEOOHT ) LD Y O ) DI, 4 ZADHTF/2BIZE
Bzt 3b [FOH D (The Lord’s Prayer) | 75, 13& A EDHET—EIL
E2 5N Twiz,

[TA=D 2T - TUARA] Y, —#INE S MBNZEER DTS, LD
OCREFEURTIE [ —) Y 7 OEER] b Tz, S mEsd 5K
BHEREHNHE LT, [TA -7 -7 F)—A4](ABBA), [Af— b -Fxu
T4V (2= - FTATEYN), [bIA -2 T7] (xF—T, T4
A=—WfE] [X— FET) OFER) L\violRy TV v 752722 bdhoTz,

(3) ©—=1 2z (BI% : Spiritual healing) : 1 ~ 3.5 il

=)y R, MR L Vo BRI S ZT I 5 72 [T AL F— ]
EUEELTVD NIHEDL I EIZE), 5 20tE 2 R 2 RB%ED 1 2
ThY), ZANVF—DENFIL [e—F—] LIRS GTE 20232 2HH), (2)
D —EAHIZE, FRAOENANDAF R ZET, TOWRIIVDE 2B LOHRTHE
DIZZANF =% %L 2 Db b, ZNLUANZEL, BTS20, 5~y
NICHE7z o720 Lah s, 15 ~20 5, BESLE R EoFEKICHMN T, =4
WE—ZFENV ALY - b= Y TORMZFIT TV A LFEEREHESTIT L
AET A~5KRY RERDLEBELH LD, FMNEOADERLH L, ©—TF—
FZOHEZIBL TV LI EHNE L, BRIX N—ZIZIFEEL TS, TF
YAML—=va v ik b—T7 -0 EHMTH Y, EE DI DbNR
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7 RRA A JE iy 49 &2 %
(4) H—2 )V (Open circle, Awareness circle, Open development circle, Meditation circle) :
1.5 ~ 2 IER

EED 2 &0, SR L7200 Z T2 $54£%0) T, $TICE
e LTEB LTV A APERL T2, HAEDIED, LEERELZIINE
THRBEIHETHIZLbHY, ZOYE, TEVAPL—YaryRe—1) >
7Lk, BEROMFEDD, 2~4$>F%i%oo

=7 VICEFEL D RONLE A =T b0 L, MEINTANLZTHVSINTE
570 —ARRbONHY, BHEREREOHETHINL ZEN SV, £ -7
YR =7Vl T ) LIZBRRDD S 5, Bl TElehndIn/zs, T
eHENS 70— X R =7 VIR SN L, A =Tt =27 )Vid [JO&D
H— 2 )V (Awareness circle) |, 7 0 — & 74— 7 Vid [B%E — 27 )V (Development
circle) | EMHINZ 7%, I TIREE LK Z LawT—27 Vb HTETwa,

Y= 7 VOMGERIITA TH L0 HWEDO X P N=DRR & RIE 2D LT 2

ECHENE L FRED 1 F LT, ROTLEo72 =7 W2H 5 —FT,
X N—R O NHBRARIFT, 20 £ LT LA =7 1bdH 5.

ERIESD A4 DT - C, Bt LToRe) 2B Y AL, 1860 FFHRIC
1% -7z (Nelson 1969: 95-97) o 4y, FEHMADORILA T L > T 722 b
HoY, BAONLEHEDPIEIL R, DILELGZEREPZHOHETIO L
) MAE ST LI LR LR TH L. LEEREAZIEEEHIZH2
ERBTHARZZN, ZHULZ ) Vo ZZHETOT — 7 VS LEERERE L5
BLIZr—ANSnhrb72e, D7 vy AL SRV,

BAETIZ, AY Y AT ROAFC, T74 YNFGDT —H—-aF > FA
Voo by =RLT 4 UNGRLESE S Ly Ve vo s, BB R LR
Bk L TV AW DL TETWD, 29 LI, BRI L ICH»A
W, »2VIZ1AMOER YT 74L LT, HEZXY > Tiibhlb, 7
A THEBEINTND, BEED»%2)SHTH L7720, b IIEBRITHIT
D=7 WVIZEIL, @ENAEBRPHGNIRTZO L) L Z# LT, AF
VEEOTWA, 2020 453 A 23 HELRE, COVID-19 IZRET A1y 7 577 275
DIRLFEHSND L)oozl b2 Z oI, T4 Y TEBINDL Y —7
NVHITET FEROFEDOD Y THEHLL T2,
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WU AR L E O

ZoM, BEWNTTIA4Tz—F -ty vary2E@WNICHwTnL LAY
HoHL, ~HOANLLREREUREH > TLH ) 720D+ — T v 77—/ —
HEDANRY FEREIZKE, NTnEE2ArbHb, TAMNERE, HHER
J—=r7vay7rEELTVWLEZALH L,

AV BRI, T THA MRV =YY VAT AT, BEHOERHICE
WENTVDA, ZNENOBEBRFEVESTLEIELH o7 el LI I
Oy FYREEBNE L, ETOBEKXENHBETHINL I LITTEhh ol £
T, ETCEHSTHERTEZ, 7V A MOREOEBHRIEE2 12T 07,

Ny FIVAY —LEEFREHS (Bedminster Spiritualist Church) 1£, (1) ~ (4)
DETEFERML TWAED, ETUIEMIIZESL Nidvniv, 3) & @) 3HED
REZPERL, (D & Q) KRENENTEEN VL, T A PR — - /%=
7 LEFEFE S (Westbury Park Spiritualist Church) (& HBEIZ 2 [\, —E R %
FEiiL TWdo THEDRDELWA, BPBELARY, WHICSNT 5 A
Wirpolz, S IVLETEFEHS (Knowle Spiritualist Church) 13357 2 i 1) C
WwWah7eH, FWHIZ 2) & B) 2HEBLTVWDEEZLND,

FOEY — 7 VB EFE 7V — 7 (The circle of friends Spiritualist group) % F-1#
T252IY R, TYRAMVHIETIIZOERS E AMOR S TIHEICHON-E
BT, TAVATEHEETLI L bH D, ERITEIFAET 2 BB HEHE TS 0—
T, THOVoEFIDIER, TIA Tz —F kv arEToTwa,

K2 TV AMVOEEOFERIRG (20245 H~6 H)

(1) (
: SIS 2) (3) (4)
ik gali B TR eivy | etn =N
SNU Ny RIVAF— B X R H 6:30-8pm &
LEEREHS 2:15-3:30pm 7-8pm (1&338H) | 1lam-12pm
T AR — -
. USSR an H 8pm H 7K
—rETH 7
SNU %ﬁ,ﬁ" EEE| - Hl “L | K 23:30pm | lam & 6:30pm | 7:30pm
2y
N JONVLETER | ARME . H
=2 7 — % PS
BIA g i Bl |TTEAOR 630 8pm sL
KEF=IV | et | X 7pm H 6:30pm A Tpm
MR | LRy P L i P

Emo—£ | (Zoom) (HEH1EE) | (1 &3HE)

V=7
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R T s 49 %25

IY)AN2 P AIC—ETo> Tz —E AL, BASHML7220244E6 H%E b -
THT L72e ZMBIE3RY F7Z2o720%, 025y v E2BICSINED L T
LEV, ZoO#E, BHICHKIL) 2GEE 30 Ry FEIE2 T, #Rx) 2A0FRbL T

LEZoTWnizhb7,

FIECOVID-19 12k B0y 74y i, =Y RA%F T4 ks 2HED
Wz, BEBRLUHOL) B ABD R TI R, EWIGHEEZOHRTLYH
L7 2092, U794 FEEFICL Y RBEFAMICERL22 L1240,

KROBMOHEFENRE L o T B, W) iAd K& CHV 7z, FAD32006 4F 12
NN ADOLBEERBHSE 2H b Uy 7y SHRICHE S, ZoFE
RT3 o7,

LDEEEELZHRT LI AN LEERERROBE, Sy TIv 70K &
I L72bIF TR, FETRERRER N SHvTnb L9 72, By
D K. Falcon 13, MR K TOGITTANIEZ B LT HANE R, K OWH
EEDELBOERER T 2EHEE, B RKIERKEEL VD aro72 L,
FEMESDFE L, BEO b T I YFEROMIF E R o722 &%, ZOBBIZET
T\ 5 (Falcon 2023: 267-268)c 2% ) BIAME L LIz AN o729 2, ST
DAMCOIBEMEE ) FREPER L, BEL TV o720 Thb, 1 F1) AFE
WIFEKE RS, 7+ —2 T2 ¥, TIH=ZARY V54, 4T 78575 LI
FEHRAIRELTND25, ZOLEICHLEEROBRITEZ 5L ho720ThH 5,

BIZAE, 1944 ~ 1964 4127 T T SNU OFEE UL 400 ~ 498 H T - 7275 (Nelson
1969: 286), ik X 9 122024 4ERF LTI 300 CTH B, F72, HLDOADT—
FIZ A5, EWEGAY C LLEER] EREA LA, 2011 F121F 39,061 A
72o72h%, 2021 4E121F 32,898 A& 10 4T 6,000 AT < 4> L T2 (Office for
National Statistics 2012; 2022b) o

LA L, FHAMEFEED G Davie (1994) SERT S L9112, #HEL )k
BT, BUZLOAMATWAEZ L% EZ UL, LEEREBASRLE
FEREOED WS 72h S Lo T, FEMAOBLOETL TS EIFVR %2\,
1951 SELLRT, SEEATAIIEEMICARICIE R S TE bEEE W IREDHRVTW»
720 —HT, BEMAOBILIZED, BBTEVWREETAIIAEEL SN0,
BIECIRLEFEREASIAT2RLTL, 794 72—b kv iarilol

/
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W A EREDENFE

TEREMEEDLLZEIIERHII R >TVLIETTHL, TIUE, Za—T A IR
FNEFT AT - AE)F 2T )T 4 QMBI HEIN TV EEDILER, AFC
% EOHEMOBERMB CHIERS T —27 ¥ a vy THRPNRIT WA Z EicbFE R
TWh,

HIEOH—CAZRT L) AE, BE FEECRYBITL2HEHOPTT )5
LT N7z,

COVID 23#b > Th o, AR ELRoTLFEW, BRTINEG) B
I DPKEI o To BHIE24 NBKT, HEF Vo IEVIZR ST, #A
WETORBTIEL P52 b Ho72D12, 5 HRATS Ao Zoom
LHORTNBANLZENLBEL LR THELL, FEICKHEEDL LD
CTWWTL o KIED Zoom (DEF D] 1L THARLENSL, THLHIZ
BATTAZLICL7z B EDb o7z ke (20244E6 H2 H, 77U A M)

WAL Z HFEADS, KR UG CHESELH 1 ~3HWTWwS 7T 7z —
Fokyrarid, EELLTVWARVOICELALE TFOPEE 513 ERAR
HOTHb, FAD320234FE 8 HIZBHW L2 &b, BE 1 HEITHE > Tzl
ER (HEADGRIZEW) 28T, FRIFAFEL LoV ERO TS HBEH I
BINZAT - TW7272072)

DEEFRERSZLEVOMBICBWT, EHMLEDLA D L35 NdH-TWw 5
2h LNGWD, ENDPT b EEETA~OBELORTZEIEF ARV, LL,
BN CTEBEAIBID 2 N2 b DERBIEIODARIZ Ve ZOOKRETIE, EHIY
WOEEFEDVET > LK DLEFEREHS Y Tt R E L.

24 EiMAANAOTOT 4 — )L
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