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Rice, Agriculture, and the Food Supply in
Premodern Japan

A large number of studies on the agricultural history of Japan have focused
on the public administration of land and production, and rice, the principal
source of revenue, has received much attention. However, while this cereal has
clearly played a decisive role in the public economy of the Japanese State, it can
be argued that it has not had a predominant place in agricultural production.
Far from confining its scope to a study of rice growing for tax purposes, this
volume looks at the subsistence economy in the plant kingdom as a whole.

This book examines the history of agriculture in premodern Japan from the
8th to the 17th century, dealing with the agricultural techniques and food supply
of rice, wheat, millet and other grains. Drawing extensively on material from
history, literature, archacology, ethnography and botany, it analyses each of the
farming operations from sowing to harvesting, and the customs pertaining to
consumption. It also challenges the widespread theory that rice cultivation has
been the basis of “Japaneseness” for two millennia and the foundation of Japanese
civilization by focusing on the dictary diversity of Japan that is still the basis of
Japanese nutrition today. Furthermore, the book will play a role in the current
dialogue on the future of sustainable agricultural production from the viewpoints
of ecology, biodiversity, environment, dietary culture and food security throughout
the world as traditional techniques such as crop rotation are explored in connection
with the safeguarding of the minerals in the soil.

Surveying agricultural techniques across the centuries and highlighting the
biodiversity and polycultural traditions of Japan, this book will appeal to
students and scholars of Japanese history, the history of science and technology,
medieval history, cultural anthropology and agriculture.

Charlotte von Verschuer is a Professor at the Ecole Pratique des Hautes
Etudes (EPHE), Paris, France. Her research interests focus on agriculture,
economics, foreign relations and material culture. Her books include Across
the Perilous Sea: Japanese Trade with China and Korea from the Seventh to
the Sixteenth Centuries (2006).

Wendy Cobcroft is a translator of premodern Japanese history and literature.
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Joseph Needham’s ‘Science and Civilisation’ series began publication in the
1950s. At first it was seen as a piece of brilliant but isolated pioneering.
However, at the beginning of the twenty-first century, it became clear that
Needham’s work had succeeded in creating a vibrant new intellectual field in
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Preface

The Japanese learn from their earliest years that irrigated rice cultivation has
played a dominant role in their history. Having been born outside this con-
text, I wanted to find out when this “culture based on rice” appeared and
how this cereal came to be a fundamental element of Japanese civilization. This
book therefore grew out of a desire to go back to the sources of Japan’s rice-
growing culture, and to examine the existence of a very widespread theory
according to which rice cultivation has constituted the basis of what it means
to be Japanese for two millennia. If one is to believe the supporters of this
theory, who are as numerous among the Japanese as they are in non-Japanese
scholarly circles, rice growing is the foundation of Japanese civilization, the rice
field symbolizing the land and the society of this country.

For several years I worked my way through the historical and archae-
ological documents of early medieval Japan, looking for elements that would
show the dominant place of rice in Japanese culture. But I found nothing that
led in this direction. If many present-day scholars speak of a cultural primacy
of rice, this is perhaps because of the wealth of information on rice found
everywhere in the historical sources. However, these are concerned mainly
with government and the life of the élites, so much so that the assessments of
historians tend to focus on public accounting at the expense of the subsistence
economy that is far less in evidence in the texts. The public administration is
the subject of many publications. I will here focus my investigations on the
origins of Japanese rice cultivation in the historical sources. To do this, I had
to change my standpoint and approach. I tried to put myself in the place, no
longer of the government, but of the farmers, namely the majority of the
population. It became clear that rice was neither a staple food nor a funda-
mental element of the culture of early medieval Japan. In my view, the sub-
sistence economy and the traditions of that time are characterized rather by a
cereal polyculture (including rice and millets). The early medieval written
sources speak of the “five grains”, a notion that symbolizes the Japanese idea
of polyculture. Rather than rice alone, these diverse “five grains” played an
essential role in the annual rituals and celebrations of early medieval Japan.
My first aim, which was to go back to the origins of the rice-growing culture,
led me to re-examine the role of rice in Japanese society. My research has led,
in short, to a deconstruction of the myth of rice in early medieval Japan. On
the other hand, it has revealed the full array of the country’s biodiversity and
the rich variety of its agricultural practices.
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Introduction

Up to the 20th century, Japan’s economy was based on agriculture, which
provided for the needs of its inhabitants. The open countryside that has
inspired poets over the centuries was characterized by rice fields, but rice was
reserved for upper-class tables. For centuries, work in the irrigated and dry
fields regulated the lives of a predominantly farming population. The agri-
cultural history of Japan has been the subject of numerous studies, most of
them focusing on the public administration of land and production. Rice, the
principal source of revenue, has received most attention. However, while this
cereal has clearly played a decisive role in the public economy of the Japanese
State, it has not had a predominant place in agricultural production. Agri-
culture is no more synonymous with rice growing in Japan than in other
Asian countries. The present work proposes an approach to agriculture that
encompasses not only irrigated and dry cultivation, but also the fruits of plant
gathering in uncultivated areas. Far from confining its scope to a study of rice
growing for tax purposes, it looks at the subsistence economy in the plant
kingdom as a whole. Leaving aside for the moment the public economy and
its administration, we will attempt to paint a picture of the private (household)
economy of Japan from the 8th to the 17th century.

Chapter 1 focuses on rice cultivation, especially the annual cycle of farm
work from sowing in the seedbed to harvesting and storage. It also deals with
the other permanent crops — cereals, vegetables and tree fruits — these too
being part of a regular cycle of farming tasks. It shows the production pro-
cesses and techniques mainly from the farmers’ point of view as they can be
observed through the administrative texts and early medieval poetry. The
chapter ends with a summary of the technical innovations of the Edo period
(1603-1867).

Chapter 2 describes the methods of itinerant forest agriculture, namely
swidden farming or shifting cultivation and agri-sylviculture. Given the
dearth of historical sources, we have borrowed the conceptual framework
from ethnology and have based our documentation on early medieval Japa-
nese lexicography, poetry and toponymy. The practice of swidden farming,
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which has now been largely abandoned, appears to have been very widespread
both in premodern Japan and in other civilizations.

Chapter 3 gives a catalogue of the wild plants harvested by the Japanese of
the medieval period, with a great diversity of fruits, nuts, vegetables, herbaceous
plants and tubers, as well as wild graminae. The information drawn from the
regulations relating to taxes and the kitchens of the imperial court has been
supplemented by archacological and ethnographical data.

Chapter 4 is an attempt to evaluate the production of the various agri-
cultural sectors in the plant kingdom. We have carried out estimates of the
proportion of rice and other foods in order to get some idea of the diet of
the premodern Japanese. We have therefore looked at the data from the
point of view of consumption and, in order to do this, we have compared the
administrative texts with data from the prehistoric and late medieval periods.

Chapter 5 deals with cultural factors. It analyses the notion of grains held
by the Japanese of the early medieval period and shows that rice did not
occupy a dominant place in the mythology, the historiography, or the rituals
and celebrations of the imperial court.

Each chapter includes a historical review of the debate on a specific pro-
blem. The questions raised relate to various topics: the Neolithic origin of
swidden farming in Japan; the coexistence of the gathering of wild plants and
agriculture; the role of rice in the dietary history; the theory of a so-called
“rice-growing culture” that is specifically Japanese.

The book ends with a catalogue of the edible and industrial plants known
from early medieval Japan (see the Appendix). To draw it up, we consulted
the most reliable authors as regards the identification and names of plants, but
the reconstruction of the ancient Japanese flora remains a subject for future
research.

In order to situate our study in the natural setting of the Japanese archi-
pelago, we have included an overview of the geographical environment and
historical evolution of the agrarian space in Japan (see Map L.1).

The natural environment

The Japanese archipelago has several climates and two major vegetation
zones. The far north-east of the country consists of a subarctic zone with a
conifer forest. The north-eastern half of Honsha is characterized by a cool-
temperate climate and a forest of broad-leaved deciduous trees that includes
fagaceae of the species beech buna and oak konara. The north-eastern region
is called by the Japanese “Beech/Fagus zone buna-tai” or “oak forest nara-
bayashi”’. The south-west, taking in Honsht, Shikoku and most of Kytsha,
corresponds to a warm-temperate zone with a forest of shiny leaved trees, i.e.
a laurel-forest shoyo jurin, thickly wooded with oaks of the species cycloba-
lanopsis kashi and castanopsis shii. However, the primary forest has receded
owing to reafforestation with useful conifers. A process begun at the end of
the Neolithic, reafforestation, especially with pines matsu, would have been
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accelerated with the progress of civilization from the 5th century ap. In the
1970s, the planting of resinous trees, such as the cryptomeria sugi and cypress
hinoki, was once again encouraged by the government, so much so that the
forest landscape changed markedly up to very recent times. From an agri-
cultural point of view, Japan has benefited from a dual influence from the
continent. Dry crops arrived from the northern Fagus zone, while irrigated
rice growing made its appearance from the southern laurel-forest zone.

The introduction of irrigated rice cultivation

Traditionally (from the mid-20th century), the introduction of irrigated rice
growing into the Japanese archipelago was dated to the beginning of the
Yayoi period, which in its turn was dated from 300 Bc-300 Ap. It was thought
that rice growing spread very rapidly, in a few centuries, up to the far north-
east of the island of Honshi. Since the distribution and management of irri-
gation systems required a social organization, the Yayoi period would have
witnessed the birth of an agricultural society based on rice cultivation. This
notion formed part of everyone’s general knowledge and was included in
Japanese primary school textbooks up to the beginning of the 21st century.
However, this notion has recently been re-examined and redefined, as it is no
longer supported by material evidence.

It is known today that the beginnings of irrigated rice cultivation in Japan date
from the early 1st millennium Bc, that this agricultural technique first arrived in the
north of the island of Kytshi and that it followed a long journey of several cen-
turies before being adopted in other regions. Moreover, the discoveries relating to
rice growing have led scholars to question the dating of the Yayoi period itself.
Depending on whose work one consults, it begins around 400, 500, 780 or 950 Bc.
In the early 2000s, scholars tended to date the Yayoi period from the early 1st mil-
lennium Bc to the late 3rd century AD as regards the introduction of irrigated rice.
As of 2014, however, the dating for the beginning of Yayoi has been reassessed, so
that it now coincides with the start of agriculture in general (beginning with dry
crops before irrigated rice), namely between the mid-2nd and the mid-Ist
millennium Bc (see Table A.3 in the Appendix).

Four archaeological sites have prompted theoretical speculations by those
in favour of a very rapid expansion of irrigated rice cultivation in the
archipelago:

e Itazuke in Fukuoka, discovered in 1978, dating from 1000-500 Bc, or the
end of the final Neolithic (according to the former dating);

e Nabatake in Fukuoka, discovered in 1979, dating from the middle of the final
Neolithic (depending on the scholar consulted, between 800 and 400 Bc);

e Tareyanagi in Aomori, dating from the middle phase of Yayoi (the first
centuries around our era), discovered in 1981;

e Sunazawa in Aomori, dating from the end of the early phase of Yayoi
(2nd century BC), discovered in 1987 (all according to the former dating).
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While the four sites mentioned do indeed prove that irrigated rice cultiva-
tion in the south (Kytshit) began in the early 1st millennium, these sites that
are supposed to document the spread of rice growing from Kyushii (Fukuoka)
towards the far north of Honshii (Aomori) in three or four centuries remain
isolated. Moreover, the spread towards the north-east (Aomori) was not over-
land, but via the Sea of Japan. Subsequent archaeological discoveries have
shown other geographical gaps between the regions of the Inland Sea and the
Aomori sites and, what is more, these new discoveries attest to the presence of
rice, though seldom of irrigation. The rice discovered in the form of marks on
pottery, charred grains, pollens or phytoliths does not make it possible to dis-
tinguish between irrigated and dry crops; and, apart from the two sites in
Aomori, archaeologists have found few traces of hydraulic systems (irrigation
canals or dykes) in remains before the 1st century Ap outside Kytishi.

On the other hand, the biologist Satd Yodichird has revealed the genetic DNA
structure of two types of rice in samples taken from sites of the Yayoi period:
temperate Oryza sativa L. var. japonica (ontai japonica) and the tropical
japonica variety (nettai japonica). The former, irrigated, is originally from east-
ern China; the latter is still being widely grown on swidden fields in many parts
of South-East Asia. Temperate rice, irrigated, gradually made its way into the
Japanese archipelago, after tropical dry rice which, according to Sat6 Yoichiro,
was still grown until the Heian period (784-1185).

There remains the problem of the origin of this rice. In the present state of
knowledge, it is thought that the centre of rice domestication is likely to have
been in the region of the Middle and Lower Yangzi in China. However, this
process has been the subject of ongoing research since the discovery of the
Hemudu site in Zhejiang in the 1970s. In fact, it took several thousand years
from the beginning of wild rice harvesting in the late Pleistocene until the
emergence of fully domesticated rice in the early-middle Holocene. Researchers
also agree that, even at this time, the selection pressure was apparently not
intensive and that rice played only a minor role in the subsistence economy
(Li Liu and Xingcan Chen, 2012). The Chinese archaeological sites for domes-
ticated rice include both indica and japonica varieties and provide evidence of
irrigated as well as tropical dry rice (see Map 1.2). It is therefore possible that
not only irrigated rice, but also tropical rice reached Japan from the Lower
Yangzi region.

Transmission may have been directly via the East China Sea, or via southern
Korea, albeit with a significant time difference. Irrigated rice would only have
reached Kytishti in southern Japan several thousand years after its beginnings in
China (see Map 1.3), that is, between 1000 and 500 Bc.

Irrigation techniques subsequently spread across the Japanese archipelago
(except Hokkaidd) during the Yayoi period (500 Bc—300 ap), but with regio-
nal differences. The process of adopting such techniques imported from the
Chinese mainland was probably not as rapid and uniform as might have been
thought until recently. Dry or wet (non-irrigated) rice cultivation is attested in
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Map 12 Archaeological sites associated with rice remains in China

Notes: Sites excavated between 1971 and 2009, including wild and domesticated rice
remains, and dated to between 12000/11000 BP (or 10000/9000 BC) and 5000 BP (or
3000 Bc). Numbered dots: 1. Yuchanyan; 2. Pengtoushan; 3. Bashidang; 4. Xianren-
dong-Diaotonghuan; 5. Shangshan; 6. Kuahuqgiao; 7. Hemudu; 8. Luojiaojiao; 9.
Caoxieshan; 10. Yuezhuang; 11. Jiahu; 12. Huizui; 13. Nanjiaokou; 14. Qingyang; 15.
Xishanping.

Source: Li Liu and Xingcan Chen, The Archaeology of China: From the Late
Paleolithic to the Early Bronze Age, Cambridge: Cambridge University Press, 2012,
p- 77.

the archipelago long before the introduction of irrigation techniques. Some
regions may have adopted the new irrigation method for a time, without
changing their system of rice production in the long term. In any event, it
seems that in the Yayoi period rice was not always irrigated and that the two
types, temperate (irrigated) and tropical (which may be dry or wet, and in this
case rain fed), coexisted.

Several regions would have seen the emergence of agricultural societies based
on rice cultivation. However, archaeological circles in Japan have in recent
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times distanced themselves from the traditional view of a Japanese archipelago
that converted fully and all at once to a rice-growing society at the dawn of
Yayoi culture (Sato Yoichiro, 1996, 2001, 2002; Negita Yoshio, 2000; Hirose
Kazuo, 1997; Tamada Yoshihide, 2009; Fujio Shin’ichird, 2011; Shitara
Hiromi, 2014).

The indigenous “Japanese” population in the south of the archipelago,
notably in Kytishii, was joined by groups from the continent, mainly from the
Korean peninsula, during the Yayoi period. They were farmers who practised,
among other things, irrigated rice growing. The repeated waves of immigra-
tion, which no doubt continued beyond Yayoi and up to the 5th—6th century,
resulted in the intermixing of peoples and the spread of irrigation techniques
side by side with other non-irrigated shifting and permanent crops from
Kytisht towards the central areas.

Local élites were formed; it is likely that they took on the management of
the hydraulic systems and imposed rice growing in their respective regions. These
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Map I3 Transmission of irrigated rice cultivation to Japan

Notes: Rice-growing sites on the Asian continent: Black dot: site dating from 7000 Bp
or 5000 Bc; Black triangle: site dating from 5000 Bp or 3000 Bc; White triangle: site
dating from 3000 Bp or 1000 Bc; Dotted line: zone of irrigated rice cultivation in China;
Striped line: zone of self-sown rice; Striped grill: probable centre of the emergence of rice
cultivation in the Middle and Lower Yangzi; at the eastern extremity, the site of Hemudu
at Yuyao, province of Zhejiang; Grey crescent: second centre of rice cultivation in
Yunnan-Assam; Arrows: directions of the spread. The dating of Chinese sites is provided
by Chinese archaeologists and has been reproduced by their Japanese counterparts.
Source: Sasaki Kémei, Nihon bunka no kiso o saguru, NHK Books, 1994, p. 121; map
based on data from Sato Yoichird, Ine no kita michi (1992).
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¢lites founded on rice cultivation may have gradually increased in number towards
the centre of the archipelago. Then in the 7th century ap, the Yamato clan gained
power. Starting from the seat of its imperial court in central Honshti, this clan
imposed rice growing on the population as an obligatory system of production
and in the administrative code decreed rice to be the foundation of the fiscal and
land system. Henceforth, irrigated rice was the basis of the public economy of the
Japanese State and remained the value standard over the centuries and up to the
modern period. It might be thought that the rice-growing phenomenon reached
all the territory controlled by the Yamato clan, but in our opinion this is not so.
Irrigated rice cultivation was widely practised on the plains and plateaux of the
archipelago, which cover about one-quarter of the land surface. Moreover, rice
was largely reserved for fiscal purposes, with most of its production used to feed
the élites. In our view, rice was not the main staple food of the rural populations,
either during Yayoi or during the following centuries and throughout the medieval
period. Furthermore, irrigated rice arrived from the continent long after the other
cereals and vegetables and has coexisted with these dry crops up to the present day
(Miyamoto Kazuo, 2000; Terasawa Kaoru, 2000; Harada Nobuo, 2006; Fujio
Shin’ichirg, 2011; Barnes, 2015).

The introduction of dry grains

When irrigated rice cultivation reached northern Kytshii between 1000 and
500 Bc, dry rice and other graminae had already been known there for one or two
millennia. Archaeologists have discovered traces of buckwheat soba in four-
teen Neolithic sites. Buckwheat appeared with barnyard millet /e in Hokkaido
from the early Neolithic (4000-3000 Bc) and spread to northern Honsht during
the mid-Neolithic (30002000 Bc), together with common millet kibi and foxtail
millet awa. These plants are of continental origin, though for barnyard millet
archaeologists have also discovered a self-sown indigenous variety. It may be noted
that all these cereals spread from the north-east to the south-west. They have in fact
followed an opposite path from that of irrigated rice within the archipelago. Map
1.1 shows the influence of the southern laurel-forest zone, the centre of irrigated
rice; but there has also been an undeniable impact of the northern Fagus zone
through which dry cereals reached Japan (Map 1.4).

Other edible plants have been present across the country since the early
Neolithic, such as beans ryokuto and tubers. Dry rice was known in western
Honshti and Kyushii long before irrigated rice, i.e. from the mid-Neolithic.
Given the geographical location of the Neolithic dry-rice sites in southern
Japan, and the fact that tropical dry rice is attested in China (Lower Yangzi)
and South-East Asia, it might be thought to have come from the laurel-forest
zone. However, the possibility of another transmission route via the southern
islands cannot be ruled out. A rice transmission route via the Pacific has been
under consideration for a long time based on the theories of Yanagita Kunio
(1875-1962), but it is not supported by any evidence (Map 1.3). The existence
of this route may be confirmed in the future by the results of research into the
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Map 1.4 Transmission of cereals to Japan from the continent
Notes: Striped arrows: transmission of dry cereals from the Beech/Fagus zone; up to
the late Neolithic (up to 1000 Bc). Dotted arrow: transmission of irrigated rice culti-
vation from the laurel-forest zone; during the final Neolithic (1000-500 Bc). Numbered
dots: archaeological sites of the Japanese Neolithic where remains of buckwheat and/

or nuts and seeds have been discovered.
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Source: Yasuda Yoshinori, Sekaishi no naka no Jomon bunka, Yazankaku (1987: 214).
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origin of rice, taro and/or yams. All these spontaneous plants later gave rise to pre-
domestic practices including systematic collecting and self-sowing, as well as to
domestication, that is, the selection and manipulation of varieties. In any event,
Japan had grain acquisition techniques long before the introduction of irrigated
rice growing (Yasuda Yoshinori, 1987; Miyamoto Kazuo, 2000; Sato Ydichird,
2000; Yamaguchi Hirofumi, 2011).

The earliest forms of dry cropping are dated to the late or final Neolithic or to
the early Yayoi period. The dates are the subject of a debate that will be summar-
ized at the end of Chapter 2. But we may assume that the early forms of farming,
after pre-domestic acquisition and domestication, evolved into swidden and per-
manent farming of dry (non-irrigated) cereals and leguminous plants, and that
irrigated rice growing, far from supplanting non-irrigated agriculture, coexisted
with it from that time.

Since rice fields need level surfaces, rice was first grown on lowlands, as
terracing is required to prepare slopes. This is why the coastal plains and intra-
mountainous basins were ideally suited to and probably reserved for irrigated
rice cultivation. Yet this space represents only a very small part of the land
area of the archipelago (Map 1.5). In fact, between two-thirds and three-quarters
of the country is covered by forests and mountains, which are the preferred
locations for dry swidden or permanent agriculture and the harvesting of wild
plants. The topography of Japan is thus characterized by a duality of landscape:
rice-growing plains and wooded mountains (Pelletier, 1994).

The forest environment

With a forest cover of 66.5%, second only to that of Finland with 68.7%,
Japan is characterized by a high rainfall (1,800 mm or twice the world aver-
age) favourable to the regrowth of forests, and these forests are situated almost
entirely in the mountains. The wooded mountain is the defining element of the
Japanese landscape. Mountains cover 61% of the nation’s territory and hills (up to
300 m above sea level) cover 11%. Three-quarters of the country therefore consists
of mountainous terrain. This proportion was perhaps close to 80% in early medie-
val Japan, if one excludes the areas of northern Honsht and Hokkaido, which were
not part of the country until modern times. Today, Japan has only 14% of lowland
plains and 11% of moderately elevated flatlands (20-100 m above sea level).

Japan’s terrain is characterized by its omnipresent slopes. Moderate or steep
slopes (8-30° gradient) account for two-thirds of the total land area of the archi-
pelago and very steep slopes (more than 30°) another one-tenth. One-quarter of the
land area is on slopes of less than 8°, only half of which is actually flat (less than 3°).
In other words, even the slightest reliefs stand out clearly and elevations of no more
than 100 m take on the appearance of peaks, with deeply carved valleys and steep
passes. This hilliness is explained by the violent action of the watercourses, which is
far greater than atmospheric weathering. Aided by seasonal typhoons, with heavy
and sometimes deluging rainfall, water erosion increases the number of V-shaped
profiles (Berque, 1980).
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Map L5 Topography of the mountains, intramountainous basins and coastal plains
Notes: Reconstruction of Neolithic topography before the alluvial advance onto the
littoral and modern polderization. White: wooded mountains; black: lowland plains;
grey: intramountainous basins and alluvial terraces.

Sources: Sasaki Komei, Hatasaku bunka no tanjo, Nihon hosé shuppankai (1988: 256);
after Fujioka Kenjird, Nihon chishi, Daimeido, 1982.

With such a terrain, most of the Japanese landscape is thus an unconducive
environment for irrigated rice cultivation, as the gentlest slope requires terra-
cing. In 1980, rice was grown wherever possible on the coastal plains and
lowlands. Only 6% of rice fields were on slopes of more than 5°. In the early
medieval period, however, some mountain populations were probably forced
to farm unsuitable lands to fulfil their tax obligations to the imperial court.
The mountainous zones, far from being unsuitable for dry crops, were on the
contrary well suited to swidden-field crops, as these thrive on slopes of 30°.

Moreover, the wooded mountain areas had an abundance of plants available
for gathering. In autumn, tree fruits and nuts were plentiful in the various
environments. In the Fagus zone, there were acorns of nara oaks, beechnuts,
walnuts, horse chestnuts and (sweet) chestnuts. The laurel-forest zone provided
acorns of kashi and shii oaks, kaya (torreya) and other fruits such as the persim-
mon kaki and the akebia. Spring offered gatherers plants with edible parts, such as
brackens and angelica. The mountain inhabitants extracted nutritious starches
from the roots of lilies, yams, pueraria and bracken. Nuts and seeds have a calorific
value similar to that of cultivated cereals (see Table A.5 in the Appendix). To
sum up, while the lowlands were suitable for irrigated crops, the mountains
also provided ample opportunities for obtaining plants.
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In early medieval Japan (8th—12th centuries), agricultural produce came, we
think, from two types of cultivated areas: permanent fields and temporary
(shifting) fields. The permanent areas consisted of irrigated rice fields, non-
irrigated cereal fields (what we will call dry fields) and gardens with vegetables
and fruit trees. Farming tasks followed one after the other throughout the
year, at the times suited to each operation, and in parallel in the different
areas. For example, the sowing of wheat took place at the same time as the
irrigated rice harvest, in the 8th month (September) of the early medieval
calendar. According to the calendar in use in premodern Japan, spring went
from the Ist to 3rd month (February-April), summer from the 4th to 6th
month (May—July), autumn from the 7th to 9th month (August-October) and
winter from the 10th to 12th month (November—January). Farming tasks
were divided equally from spring until autumn, at least in the central region
(Kinai) around the two capitals of Nara and Heian (Kyoto), the area best
documented by the archival texts.'

The public administration was tasked with overseeing the collection of
taxes and, in order to achieve this, it encouraged farming activity. But con-
trary to Chinese practices, the Japanese government did not provide technical
advice and did not distribute agricultural calendars or agronomy manuals
before the 17th century. To stimulate agriculture, it repeatedly issued decrees
to remind the local officials of all the provinces of their supervisory duty.
Government encouragement consisted of rewarding zealous officials and
having them undertake tours of inspection and write reports. The only tech-
nical recommendations that we know of, issued between the 8th and 12th
centuries, deal with two points: the water-wheel and the rack for drying rice
sheaves.”

The governmental decrees also urged the peasants “not to let the propitious
time go by” for farming operations, without, however, making reference to an
established calendar. In its admonitions, the administration seldom spelled
out what tasks needed to be done, but once or twice it mentioned the sowing
of wheat and buckwheat. Other than that, the almanacs distributed each year
by the imperial court to all the provinces recorded the auspicious days for
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certain operations, such as tillage, the cutting of vegetation on waste ground
and the repair of the irrigation channels in the rice fields.”

It may seem strange that the Japanese did not consult the Chinese agronomy
manuals for technical questions. There was an abundant Chinese literature on
the subject. It produced seventy-eight agricultural treatises and calendars up to
the late 10th century, some having been ordered by the Chinese court and
distributed on its orders to all parts of the empire.* Japan imported from
China many technical works in various fields, and the most detailed agricultural
treatise Qiming yaoshu (6th century) was in its libraries in the 11th century. Even
today there remains a copy made in 1166 in the Kudaradera temple. The Japanese
administrative and legal texts dealing with agriculture do not mention the Chinese
technical manuals and refer only to the early medieval encyclopedias and classical
Chinese literature, as well as the chapters on public economy in the Chinese
histories.”

Can this be seen as ignorance or a lack of interest on the part of the Japa-
nese authorities in the matter of farming techniques? The absence of any
reference to the Chinese treatises is all the more surprising as the Japanese
learned from China in other scientific fields such as medicine, botany and
calendrical science. In these fields, they edited their own compilations from
the 9th century, whereas they began to write agricultural treatises only in the
17th century. Some scholars explain this phenomenon by the geographical
and climatic differences between the two countries. Up to the 7th century,
China was mainly concerned with non-irrigated cereal crops in the north of
the country, whereas the Japanese court focused on irrigated rice cultivation.
Moreover, northern China experiences long winters and less well-defined sea-
sons than Japan. It follows that Chinese technical directives could not be
adapted to fit the Japanese environment. In this country, the seasonal changes
of the flora and fauna would serve as the guide that called farmers to their
task.® In Japan, the phenological calendar was in fact quite distinct, as can be
seen in the early poetry. This evokes, for instance, the sowing of the seedbeds
in spring, when the wild geese return to the Nordic regions, the transplanting
of the rice in summer beneath the cuckoo’s song and the harvesting of the rice
in autumn when the lespedeza comes into bloom. Work in the fields ended,
according to the poets, when the wild geese returned to pass the winter in
Japan. Thus, in what follows, our informants will be the Japanese poets, as
well as the administrators and officials in charge of rural affairs, since we have
no agricultural texts as such.

However, more than the geographical differences between China and Japan,
the Japanese way of seeing the world seems to us to be the main reason for the
court’s lack of interest in technical questions. In our view, the Japanese mental-
ity put zeal before technical ability. According to the authorities of the early
medieval period, the farmer did not have to reason, but to work. A rational
approach coupled with an economy of human energy and the notion of
productivity was only to appear, in agriculture, in the 17th century.
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The ideal of the zealous farmer

The Shinsarugakuki, written in the mid-11th century, conveys to us the
image of the zealous farmer, as idealized by the Japanese authorities of the
time. Here, by way of introduction, is the portrait of this “ideal farmer”.
At the same time, the text surveys the agricultural vocabulary:

Tanaka no Tomoyasu, supernumerary assistant in the government of the
province of Dewa (present-day prefectures of Yamagata and Akita), who
is the husband of the third daughter of the officer of the palace gate
guard, residing in the right section of the capital of Heian, devotes him-
self solely to agriculture, with no other occupation. He finds himself at
the head of a houschold that owns several cho (1.3 ha) and is a manager
tato of some repute. Year after year, in times of drought and in times of
rain, he prepares the spades suki and hoes kuwa, inspects the soil quality
and repairs the harrowing-combs (harrows) maguwa and ploughs karasuki.
He skilfully shows the farmers how to maintain the dams, dykes, canals and
ditches, and, in the fifth month, he employs men and women to transplant
hashoku the rice, after sowing tanemaki in the seedbeds nawashiro and
tillage kosaku. He cultivates early rice wase, late rice okute, non-glutinous
rice urushine and glutinous rice mochi. For the grain harvest karikai, he
outdoes everyone else and the quantities of pounded rice increase each year.
Moreover, the wheat or barley mugi, soybeans mame, cowpeas sasage, red
beans azuki, foxtail millet awa, common millet kimi, barnyard millet /e,
buckwheat sobamugi, perilla ¢ and sesame goma that he has planted ripen
in abundance in the gardens sono and dry fields hatake. Each seed he sows
chirasu in the soil in spring multiplies by the thousands in autumn, and is
then stored in the granaries kura. He does not make the slightest mistake
from tillage tsukuri in spring until the harvest osame in autumn. He delights
in seeing the five grains gokoku ripen and in reaping an abundant harvest of
them and never to have known losses due to drought, flood, insect infesta-
tions or the failure of a crop to ripen. He has never shirked his duty to
welcome with a feast the inspectors of the land register and the taxes levied
on the holdings. Naturally, he has never forgotten a single sheaf or a single
measure in the payment of taxes including: the farm rent, regular tribute,
the land-tax in hulled and unhulled rice, the tax in kind, the tax that repla-
ces corvée labour, the products that replace the rice taxes, the exceptional
tax, the equipment and provisions for the government envoys, the local
specialities, the price of saké; nor forgotten anything at all in the manage-
ment of the lands under his control, namely the handing out of seed, the
management costs, the purchase of products for exchange, the management
of the labour corvées, credit and gifts for the provincial administrators.
Though he has the misfortune to belong to a household that is subject to
taxes, he is nothing like a member of these pathetic families who are always
there weeping, flattering and begging.’
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This extract lists the work in the fields that we now discuss in detail, more or
less following the annual cycle from the 2nd month (March).

Tillage

Every yearly agricultural cycle begins with the preparation of the soil, which
involves breaking up the earth to enable it to bear the new crop. There are
usually several tillings from the 1st month in the seedbeds, rice fields and dry
fields. The number and depth of the dressings depend on the type of soil, type
of crop, climatic conditions, etc.

Tillage is mentioned in a number of 8th-century poems, one of which says:
“They have raked aragaki the rice field in front of my door and, under the
bright sun, I wait for rain; I also wait for you.” Another poet expresses him-
self as follows: “In the dug rice field uzsu ta, there remains plenty of barnyard
millet, but not removed erabu [it is abandoned; I too am abandoned] and
tonight will sleep alone.” From prehistoric times, the legendary emperor
Nintoku (r. 313-399) and the empress reputedly composed poems about
tilling utsu with the wooden hoe koguwa, carried out in a field of white radishes.
Another legendary emperor mentions the iron hoe: Kensé (r. 485-487) addres-
ses this poem to his brother on his arrival in the village of Shijimi in the province
of Harima (Hydgo): “Since you strike your fields ta-utsu, with hoes of Kibi iron,
strike in your hands, all together, and I shall dance.”®

These poems mention the hoe and the spade, the two basic tillage imple-
ments used for both irrigated rice cultivation and dry crops. They are made of
carved wood, and hundreds of remains have been found in archaeological sites.
The hoe consisted of a blade and a handle into which it was inserted and with
which it formed an acute angle. The spade was made either of a single piece of
wood, or with a handle inserted into an eye of the blade, but forming an
obtuse angle. From the 5th century, iron implements became more widespread:
the wooden blade was embedded in an iron cutting edge shaped like a
crescent, called a “hoe-iron” or “spade-iron”.

From the 7th or 8th century, tillage was part of the rituals of the Ise Shrine.
In the 2nd month, a ritual hoe with an iron cutting edge was made and a
priest tilled the sacred seedbed mitoshirota o tagaesu, accompanied by songs
and dances. This ritual symbolized the start of agricultural work in the
country. It was later taken up by the imperial court. The repositories of the
Shosoin in Nara have preserved two ritual spades, one dating from 758, used
for the ceremonial tillage at the Nara court. This ceremony later took the
form of an annual celebration at the palace. For example, in 864 and 866, all
the members of the Heian court attended a ritual simulating the agricultural
tasks ta o tagaesu no rei. This ritual is the origin of the agrarian festivals
dengaku celebrated in the Japanese countryside from the medieval period to
the present day.’

The examples mentioned refer only to the hoe kuwa and the spade suki, but
on the occasion of the transplanting faue ceremonies and the rustic festivals
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at the court in 1127, two oxen were brought along, which suggests draught
tillage or harrowing in the irrigated rice field (Figure 1.9). Some large aristo-
cratic and monastic holdings or estates did in fact have harrows and ploughs,
but in our view draught agricultural implements were still not widespread
at this time among the rural population.'® Nonetheless, the plough appears
in a poem by Emperor Tsuchimikado (r. 1198-1210) about quadrupeds:
“Nowadays, one wonders whether the ox has the strength to pull the plough
karasuki with which the peasants till tagaesu their rice field.” In poetry, the
term sukikaesu probably meant “draught tillage”, and the terms shirokaki and
aragaki “raking”;'! the words ta-utsu and uchikaesu refer to digging with a hoe
or a spade, and fagaesu to hand or draught tillage.'?

It is not known whether the early medieval Japanese varied the depth of
tillage, but we do know that they classified soils according to the expected
yields into good, average, mediocre and poor quality. From the time of the
minister Fujiwara no Muchimaro (680-737), people appreciated “the very
black soil that characterizes a rice field of very good quality, where one can
count on stable yields, even if there is drought or flooding”."?

When was tillage done? The celebrations at the Ise Shrine and the imperial
court took place in the 2nd month (March), but the fields were tilled several
times during the first three months of the year. The fragments of three alma-
nacs for the years 746, 749 and 756 in fact show the auspicious days for
tillage tsuchi okoshi in the 1st, 2nd and 3rd months, but no day in the 4th
month.

Tillage was also depicted in the image of the 2nd month in the calendars
painted on folding screens that decorated the aristocratic residences. Though
none of these paintings survive, the descriptions remain. The composition of
byobu uta poems about the screen images byobu e was in vogue from the 10th
century. For example, the chief of police Fujiwara no Tadakimi (?-968)
describes one of these images as follows: “Scene of tillage in the middle of
spring (2nd month); several people are present, gathered under a willow tree;
they are celebrating the god of the fields.” Other poems describe tillage in the
2nd or 3rd month.'*

Apart from rice growing, our information on the other crops is restricted to
the imperial vegetable gardens where wheat, barley and twenty-three vege-
tables were grown. Here tillage was done using a plough kochi, hand tillage
with hoes and spades ryori heiwa, and raking tsuchikai possibly with a notched
levelling board or a rake. Draught tillage was done once only for barley, wheat and
beans, twice for fourteen vegetables, three times for Chinese chives, spring onions
and radishes, five times for turnips and ginger kurenohajikami and seven times for
wild chives. The first draught tillings were followed by a fairly intensive dressing
with a hoe or spade, since one, two or three days’ work would be required for the
same areas. After that, ridges were formed une-age, wake-une for two-thirds of the
crops. Raking was done after the sowing of melons, egg-plant and taro, in order to
cover the seed or to clean (i.e. to weed or break up the topsoil). There is no mention
of any draught harrowing, whereas two ox-drawn harrows maguwa formed part of
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the equipment for these gardens. According to Kéno Michiaki, harrowing was
essential, particularly before transplanting water-celery and water-leeks. ' In view
of the interest of the regulation relating to the imperial vegetable gardens, the only
document with technical information that we possess for the early medieval period,
we will give a translation of it below.

The imperial vegetable gardens

The “Regulations of the Engi Era” (Engishiki) issued in 927 deal with the
vegetable gardens managed by the Bureau of the Imperial Table. They pro-
vide the only detailed account of the methods used for cereal and vegetable
crops in the early medieval period.'® We therefore present a complete
translation of the chapter.

For the vegetable gardens, eleven oxen are to be provided by the Left
and Right Offices of Horses. If an ox has died or is unfit for work, a
request for its replacement is to be made to the Department [of Military
Affairs]. The Department will give effect to the request after verification by
the Ministry [of State Affairs]. Also to be provided are: 74 hoe and spade
[blades], 40 hoe handles and 34 spade handles, to be replaced every two
years (the old [blades] to be returned); 2 harrows (to be returned when they
are damaged); 2 plough mould-boards and 4 ploughshares (to be asked for
again if lost) [Figure 1.2] and 2 carts (replaced each year).

The gardens are cultivated by 14 workers (a head gardener and 13
subordinates). There is a boat for river transport (3 jo [9 m] long),
moored at the port of Yodo-tsu [in Yamashiro]. This boat is used to
transport the vegetables from the gardens of Nara and Naiki [to the
Heian palace].

The gardens cover in total 39 cho 5 tan 200 bu [40 ha]. These are the
vegetable gardens of Keihoku, 18 ¢/o 3 tan [located north of Heian?], of
Nara, 6 cho 8 tan 320 bu [at Kuse], of Yamashina, 9 tan [at Uji], of Naiki,
5 cho 5 tan 240 bu [at Kuse], of Hatsukashi, 4 cho 9 tan [at Otokuni], of
Izumi, 1 cho [at Soraku] and of Nara, 2 cho [at Nara?].!”

There are 460 fruit trees: 100 pear, 100 peach, 40 mandarin kan/shi],
40 dwarf mandarin, 100 persimmon, 20 orange tachibana, 30 large jujube
onatsume and 30 stauntonia mube; and a garden of blackberries ichigo of
2 tan. All this is to be cultivated in accordance with the regulation. If the
quantities are insufficient, this will be dealt with by the Discharge Inves-
tigation Bureau, when the officials responsible hand over to their
successors.

There are irrigated fields of 6 tan 234 bu (to grow water-celery and
water-leeks, located in the district of Otokuni).

Work in the vegetable gardens:
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To grow 1 tan [0.3 acres] of barley futomugi requires 1 to 5 sho [12.75
litres] of seed and 14.5 days’ work, namely:'® 1 day for tillage with 1
ploughman, 1 ox driver and 1 ox; 1 day for hand tillage ryori [with a
hoe or spade]; 2 days to form the ridges; 1 half-day for sowing tane-
oroshi, 2 days for harvesting, 5 days for selecting/threshing erabu,'® 2
days for pounding katsu; (the same for wheat).

To grow 1 tan [0.3 acres] of soybeans mame requires 8 sho [6.8 litres]
of seed and 13 days’ work, namely: 1 day for tillage with 1 plough-
man, 1 ox driver and 1 ox; 1 day for hand tillage ryori heiwa; 2 days
to form the ridges; 2 days for sowing uu (in the 3rd month); 2 days
for weeding kusagiru; 2 days for harvesting; 2 days for shelling.

To grow 1 tan [0.3 acres] of red beans azuki requires 5 sho 5 go [4.7
litres] of seed and 13.5 days’ work, namely: 1 day for tillage with 1
ploughman, 1 ox driver and 1 ox; 1 day for hand tillage; 2 days to
form the ridges (in the 5th month); 1 half-day for sowing tane-oroshi,
4 days for two weedings; 2 days for harvesting; 2 days for shelling.
To grow 1 tan [0.3 acres] of cowpeas sasage requires 8 sho [6.8 litres]
of seed and 13 days’ work, namely: 1 day for tillage with 1 plough-
man, 1 ox driver and 1 ox; 1 day for hand tillage; 2 days to form the
ridges; 2 days for sowing wuwu; 3 days for weeding; 3 days for
harvesting.

To grow 1 tan [0.3 acres] of turnips aona requires 8 go [0.7 litres] of
seed and 32.5 days’ work, namely: 2.5 days for five tillings with 1
ploughman, 1 ox driver and 1 ox; 1 day for hand tillage; 20 days to
transport 120 loads of manure (6 kin [4 kg] per load), (that is, 6
return trips [error for 6 loads?] per day per person from the Left and
Right Offices of Horses to the vegetable garden at [Keilhoku; the
same below for the other crops); 1 half-day for sowing (in the 7th or
8th month); 6 days for harvesting.

To grow 1 tan [0.3 acres] of ‘wild chives’ hiru requires 3 koku [255
litres] of seed and 93 days’ work, namely: 3.5 days for 7 tillings with
1 ploughman, 1 ox driver and 1 ox; 2 days for hand tillage; 3 days to
form the ridges; 35 days to transport 210 loads of manure; 6 days
for sowing (in the 8th month); 10, 8 and 7 days respectively for 3
weedings; 15 days for harvesting.

To grow 1 tan [0.3 acres] of Chinese chives mira requires 5 koku [425
litres] of seed and 75 days’ work, namely: 1 day and a half for three
tillings with 1 ploughman, 1 ox driver and 1 ox; 2 days for hand
tillage; 2 days to form the ridges; 35 days to transport 210 loads of
manure; 6 days to select erabu the seedlings; 6 days to transplant them
(in the 9th month); 21 days for three weedings (7 days each time).

To grow 1 tan [0.3 acres] of spring onions ki requires 4 sho [3.4 litres]
of seed, 1,200 seedlings and 87.5 days’ work, namely: 1 day and a
half for three tillings with 1 ploughman, 1 ox driver and 1 ox; 1 day
for hand tillage; 2 days to form the ridges; 35 days to transport 210
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loads of manure; 1 half-day for sowing (in the 8th month); 20 days
for transplanting (in the 2nd month); 10, 9 and 7 days for three
weedings.

To grow 1 tan [0.3 acres] of ginger kurenohajikami requires 4 koku
[340 litres] of seed and 78 days’ work, namely: 2.5 days for 5 tillings
with 1 ploughman, 1 ox driver and 1 ox; 2 days for hand tillage; 35
days to transport 210 loads of manure; 4 days to form the ridges;
4 days for sowing (in the 4th month); 9, 7 and 6 days for three
weedings; 6 days to pull up forimushiru the ginger.

To grow 1 tan [0.3 acres] of butterbur fufuki requires 2 koku [170
litres] of seed and 34 days’ work, namely: 1 day for 2 tillings with 1
ploughman, 1 ox driver and 1 ox; 2 days for hand tillage; 20 days to
transport 120 loads of manure; 2 days for sowing (in the 9th month);
2 days for the first weeding (in the 3rd month), 2 days for the second
weeding (in the 6th month); 4 days for harvesting karu; replanting is
done every three years.

To grow 1 tan [0.3 acres] of thistles azami requires 3 koku 5 to
[298 litres] of seed and 44 days’ work, namely: 1 day for 2 tillings
with 1 ploughman, 1 ox driver and 1 ox; 2 days for hand tillage; 20
days to transport 120 loads of manure; 2 days for sowing; twice 3
days for two weedings (in the 2nd and 7th months), 4 days for
harvesting karu; 8 days to select/remove erabu the heads; the heads are
transplanted every three years.

To grow 1 tan [0.3 acres] of early melons wasauri requires 4 go 5
shaku [0.4 litres] of seed and 46 days’ work, namely: 1 day for two
tillings with 1 ploughman, 1 ox driver and 1 ox; 3 days for hand
tillage; 3 days to dig the furrows [for the manure?] between the ridges;
12.5 days to transport 75 loads of manure; 1 day to [dig and] tread 360
seed-holes kura-i; 1 half-day for sowing (in the 2nd month); 12 days to
drive away insects; 3 rakings tsuchikai and 3 weedings, done in 5 days
(in the first half of the 3rd month), in 4 days (in the second half of the
3rd month) and in 3 days (in the 4th month).

To grow 1 tan [0.3 acres] of late melons okuteuri requires 4 go 5
shaku [0.4 litres] of seed and 35.5 days’ work, namely: 1 day for 2
tillings with 1 ploughman, 1 ox driver and 1 ox; 3 days for hand
tillage; 3 days to dig the furrows between the ridges, 1 day to [dig and]
tread 360 seed-holes; 1 half-day for sowing; 1 day for 3 rakings; 3
weedings in 10 days (in the 3rd month), in 8 days (in the 4th month)
and in 7 days (in the 5th month).

To grow 1 tan [0.3 acres] of egg-plant nasubi requires 2 sho [1.7 litres]
of seed and 41 days’ work, namely: 1 day for two tillings with 1
ploughman, 1 ox driver and 1 ox; 3 days for hand tillage; 1 half-day
for sowing (in the 3rd month); 1 day and a half to select foru the
seedlings; 10 days to transplant them (in the 4th month); 3 days for 1
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raking (in the 5th month) and 3 days for the second raking (in the
6th month); 18 days for 3 weedings (6 days for each).

To grow 1 tan [0.3 acres] of radishes one requires 3 to [25.5 litres]
of seed and 18.5 days’ work, namely: 1 day and a half for 3 tillings
with 1 ploughman, 1 ox driver ox and 1 ox; 1 day for hand tillage; 1
half-day for sowing (in the 6th month), 14 days for harvesting.

To grow 1 tan [0.3 acres] of lettuce chisa requires 3 sho [2.6 litres] of
seed, 1,500 seedlings and 39.5 days’ work, namely: 1 day for 2 tillings
with 1 ploughman, 1 ox driver and 1 ox; 2 days for hand tillage; 2
days to form the ridges; 22 days to transport 132 loads of manure; 1
half-day for sowing (in the 8th month); 2 days to select the seedlings;
6 days to transplant them (in the 9th month); 3 days for weeding.
To grow 1 tan [0.3 acres] of mallow aoi requires 2 sho [1.7 litres] of
seed and 31.5 days’ work, namely: 1 day for 2 tillings with 1
ploughman, 1 ox driver and 1 ox; 2 days for hand tillage; 2 days to
form the ridges; 22 days to transport 132 loads of manure; 1 half-day
for sowing (in the 8th month); 3 days for weeding.

To grow 1 tan [0.3 acres] of coriander konishi requires 2 to 5 sho [21.3
litres] of seed and 28 days’ work, namely: 1 day for 2 tillings with 1
ploughman, 1 ox driver and 1 ox; 2 days for hand tillage; 2 days to
form the ridges; 22 days to transport 132 loads of manure; 1 half-day
for sowing (in the 3rd or 8th month).

To grow 1 tan [0.3 acres] of colza ochi requires 1 sho [0.85 litres]
of seed and 28 days’ work, namely: 1 day for two tillings with 1
ploughman, 1 ox driver and 1 ox; 2 days for hand tillage; 2 men to form
the ridges; 22 days to transport 132 loads of manure; 1 half-day for
sowing (in the 3rd or 8th month).

To grow 1 tan [0.3 acres] of nothosmyrnium soraji requires 3 koku 5
to [298 litres] of seed and 35 days’ work, namely: 1 day for 2 tillings
with 1 ploughman, 1 ox driver and 1 ox; 2 days for hand tillage; 2
days to form the ridges; 22 days to transport 132 loads of manure; 3
days for sowing (in the 9th month); 2 days for weeding; 2 days for
harvesting.

To grow 1 tan [0.3 acres] of ginger mega requires 3 koku [255
litres] of seed and 35 days” work, namely: 1 day for 2 tillings with 1
ploughman, 1 ox driver and 1 ox; 2 days for hand tillage; 2 days to form
the ridges (in the 9th month); 22 days to transport 132 loads of manure;
3 days for sowing; 2 days for weeding; 2 days for harvesting.

To grow 1 tan [0.3 acres] of taro imo requires 2 koku [170 litres] of
seed and 35 days’ work, namely: 1 day for 2 tillings with 1 plough-
man, 1 ox driver and 1 ox; 4 days to form the ridges and till with a
hoe or spade; 3 days for sowing (in the 3rd month); 6 days for raking;
6 days for 3 weedings (2 days respectively in the 5th, 6th and 7th
months); 4 days to dig up the taro; 10 days to select it? erabu.
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e To grow 1 tan [0.3 acres] of water-leeks nagi requires 20 bundles of
seedlings and 53 days’ work, namely: 1 day for 2 tillings with 1
ploughman, 1 ox driver and 1 ox; 1 day for hand tillage; 20 days to
transport 120 loads of manure; 15 days to plant the seedlings (in the
5th month); 15 days for 3 transplantings hashoku (5 days each time);
15 days to collect and harvest them (each of the three times).*°

e To grow 1 tan [0.3 acres] of water-celery seri requires 5 koku [error
for 5 bundles?] of seedlings and 44 days’ work, namely: 1 day for 2
tillings with 1 ploughman, 1 ox driver and 1 ox; 1 day for hand
tillage; 20 days to transport 120 loads of manure; 6 days for trans-
planting (in the 2nd month); 10 days to select the seedlings; 5 days to
drive [error for harvest?].%!

It may be noted that the terms used in this regulation differ from the
vocabulary of the poets. This is a terminology specific to the compilers of
the Engishiki, none of whom were agronomists. This regulation is found in the
article on the Bureau of the Imperial Table that determined the deliveries of
foods and the management costs. The description of the imperial vegetable
gardens was therefore not intended to serve as a directive for the farmers, but it
sets out the agricultural operations with the aim of quantifying the work. In
order to designate these operations, the compilers, it would seem, have coined
their own terms and have not consulted either the Chinese works or the Japa-
nese dictionaries. Yet their description of the procedures seems reliable. Aoba
Takashi points out that certain indications relating to the quantity of seed
and to the planting calendar correspond exactly to traditional Japanese prac-
tices that were current up to the 1930s.> On the other hand, one may be
surprised at the lack of manuring and weeding for wheat and barley. Similarly,
harvesting is omitted for several crops. The text may contain a few errors by the
compilers and some entries are less complete than others. However, apart
from these few errors, this regulation does indeed appear to show the methods
used for vegetable crops in the 10th century.

Fertilization

The texts concerning the methods of soil improvement are brief and their
interpretations differ markedly. Let us first consider a legend about the village
of Kochi in Harima (Hyo6go):

In this village, rice is grown by sowing seeds, without spreading grass in
the seedbeds. The reason is that the great deity of Sumiyoshi stopped in
this village on her way [to the province of Settsu?], in order to take
refreshments. Her attendants mixed up the grass that had been cut and
spread kariokeru kusa by a peasant in a seedbed and fashioned a seat for
the deity. The peasant, indignant, arrived and complained to the great
deity. She replied after due consideration: “The seedlings in your seedbed
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will grow as if the grass had been spread on it kusa shiku.” Since that time
they have grown rice in this village without needing to spread grass in the
seedbeds.”

Green manure

The above legend suggests that green manure was widely used, at least in the
region of Hydgo, in the first half of the 8th century. At Ise, the spreading of
grass also seems to have been the norm, since the first deity prohibited it in
the rice field that produced the morning and evening offering for certain
rituals; and “since then, they do not spread grass naegusa shikazu and the rice
field is no longer invaded by leeches”.**

Spreading is also mentioned by Fujiwara no Tamenari (11th century):
“After having spread the cut grass nawakusa karishikite in their small moun-
tain rice field, they sowed the seeds kept in a reservoir in their small field of
ten shiro.” The writer uses the word karishiku, meaning “to cut and spread”,
which was to remain the technical term for green manure up to the modern
period.?

A legend written down in the early 13th century relates that the peasants of
a region south of the capital of Heian harvested kariire grass and leaves to
improve their fields in such quantities that the hills around the village of Ide
lost all their vegetation. It was therefore wilderness areas and probably also
waste ground that provided green manure. It may be noted that the cutting of
grass kusakari was done not only to obtain manure, but also to collect
fodder.?

Ashes

Another method of fertilization was to collect vegetation from virgin lands,
burn them in a heap and spread the ashes in the fields. In a manuscript of the
journal of Fujiwara no Tametaka (1070-1130), an anonymous writer relates
that “people gather brushwood shiba o toru to produce ashes that they scatter
in the rice fields to fertilize them koyashimu”.>’ We know that medieval
people were well aware of the fertilizing value of ashes, as they would also set
fire to waste lands with a view to swidden-field crops or the regrowth of useful
plants. But in this case the ashes were produced on-site, whereas the method
mentioned in the above manuscript suggests the gathering of fuel, followed by
burning, then taking the ashes onto the cultivated land. It is, however, the
only piece of evidence that we have for the early medieval period. This
method has no equivalent in Europe, but is known by the name citimene in
South Africa.?®

One way of producing ashes on-site is to burn the stubble after the harvest,
in the case of high cutting under the head, which leaves the stubble standing.
This practice seems to have been widespread in medieval China, where people
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spoke of “ploughing with fire and fertilizing with water” huogeng shuinou.” It
is possible that the Japanese also cleaned with running fire lands that
remained uncultivated for several months before sowing or transplanting.
Or they may simply have buried the stubble or vegetation during tillage, with-
out setting fire to it. Could there be an allusion to the burying of vegetation in
this poem by Minamoto no Moroyori (1068—1139)?: “After turning over the soil
with the young cyperus shoots in my small mountain field, I leave the seedbed to
destiny, after having brought water to it.”** Perhaps the two methods, those of
running fire and burying, are not mentioned in the early medieval sources
because they were too commonplace and did not interest the public
administration.

Animal manure

There are also a few scattered pieces of evidence relating to organic fertilizer.
Animal manure was used in the imperial vegetable gardens, as can be seen
in the regulations translated above. Koe or kuso, written like ‘excrement’ fun
and provided by the court stables was used for sixteen vegetable crops. It is not
mentioned for barley, wheat, beans, late melons, egg-plant, radishes or taro. But
it is possible that the choice of crops to be fertilized was governed by the dis-
tance that separated the stables from the vegetable gardens. Perhaps the sixteen
plants were grown in those closest to the court stables, namely the one at
Keihoku north of the capital, which was the largest with an area of 18.3 cho
(20.7 ha) and the irrigated fields of water-celery and water-leeks in the district of
Otokuni. These vegetable gardens were in the province of Yamashiro in the
vicinity of Heian-kyo, whereas the others were further south in Yamato. The
quantity of animal manure seems quite large. Depending on the crop, 75, 120,
132 or 210 loads were estimated per plot of 1 tan (0.3 acres). With 6 kin (1 kin =
670 g) or 4 kg per load, this represented respectively 300, 480, 528 or 840 kg of
manure per fan. For transport on the back of porters, the estimate was 6 loads
(24 kg) per person per day’s walk. If these figures are correct, the transporting of
manure accounted for more than half of the work for the entire year in the
imperial vegetable gardens.®'

Animal manure is mentioned later in the Shasekishiz, a 13th-century
collection of legends. In one episode, horse manure koe is associated with the
voice koe to recite the stitra Ninnoe kyo, which attests to the reading koe, but up
to the 12th century the dictionaries gave the reading kuso or akuta.*?

In view of all these different references, historians give priority to green
manure, as this method remained the most widespread up to the modern
period. It is also attested for the medieval period by the disputes relating to the
right of the peasantry to collect vegetation on waste lands, and it occurs in the
agricultural treatises of the 17th—19th centuries. The archaeologist Kinoshita
Tadashi thinks that large plank shoes oashi were used from the medieval period
to tread green manure into the fields, but that the oashi discovered in sites dating
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from the 3rd century Ap were used only for levelling the ground. However, the
archaeologist Terasawa Kaoru is of the opinion that fertilization with grass was
done using plank shoes from the 3rd century. ™

For Furushima Toshio, the use of animal manure did not become wide-
spread in Japan until livestock rearing was done more often in stables, that is,
from the 16th—17th centuries, whereas in the early medieval period livestock
rearing was probably limited to aristocratic landholdings and took place in
the open. As for human manure, it is attested only from the 15th century. One
can, however, point to toponyms such as Kusoda, “Field with excrement”
which, in 735, designates a parcel of land belonging to the Gufukuji temple,
this land being in Sanuki (Kochi) on the island of Shikoku; and Kusooki,
“Piled-up manure”, part of a Todaiji estate in Echizen (Fukui).**

Generally speaking, the use of fertilizer remains difficult to assess for the
early medieval period. Green manure requires waste lands or forests with their
undergrowth and clearings close to the holdings, as well as transport techni-
ques combined with sufficient labour. The collecting and spreading of vege-
tation was in fact an important task. The Seiryoki, a treatise written in the
early 17th century, puts at fifty-two days a year the work of one man to cut
the vegetation needed to fertilize an area of one hectare. This quite consider-
able amount of labour is confirmed by other examples. In 1686, the inhabi-
tants of a village near Izu used 200 pack-horse loads of green manure per
hectare; and in 1704, the farmers of a village in Nagano estimated 160-170
pack-horse loads for the same area.’> However, were the rural households of
the early medieval period, which had about ten members and few available
adult males, capable of taking on this cutting work and such a volume of
transport? The burning of the stubble in a field left uncultivated during the
winter may seem much easier to us; but perhaps the waste ground adjacent to
the fields provided additional green manure. Farmers also often gathered
vegetation on waste lands, if we are to believe the many references to the
cutting of grass kusa kiru in the 8th-century almanacs. The collecting of grass
from waste lands remained a common practice in the premodern period, at
least in the region of Aizu (Fukushima) in the 17th century.®

Ethnology knows of a similar case. At Kathmandu in Nepal, people have
few livestock (the zebu) and have used green manure, at least until recently. In
Europe, however, the practice of spreading vegetation without fermentation
has no adherents, except in biodynamic agriculture. The fertilizing contribu-
tion of grass is its mineral, not its organic content, but vegetation releases
minerals only when decaying during the fermentation process. Though the
early medieval texts clearly attest to the spreading of grass, it may be asked
whether there was not also fermentation caused by moisture in the atmo-
sphere or by rain. Fermentation could occur, under certain conditions, in
irrigated rice fields. In any event, there should perhaps be some acknowl-
edgement of the existence of practices that have not survived, except in
biodynamic farming.?’
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It may be noted that fertilizer is necessary for most dry crops. All growth
depends on the three essential elements: phosphorous, potassium and nitro-
gen. Without fertilization, harvests can decrease by half or more from the
second year, then gradually disappear. On the other hand, fertilizer is less
important for irrigated rice growing, since the water contributes a certain
amount of fertilizing material, such as potassium, calcium and magnesium.
Though admittedly with lower yields, it was still possible, even without ferti-
lizer, to count on yearly harvests of irrigated rice. As an 18th-century saying
put it: “One harvests rice thanks to the vigour of the land, one harvests wheat
and barley thanks to fertilizer.” However, modern agronomists have paid the
same attention to the fertilization of rice as to that of dry crops. By contrast,
the early medieval sources refer mainly to the improvement of the rice fields.*®
One has the impression that, where fertilizer is concerned, the early medieval
Japanese did not distinguish between dry and irrigated crops.

The sowing of dry crops

In the early medieval period, sowing and transplanting were done in parallel.
The Japanese of this time distinguished, like the poet Otomo no Yakamochi
(7187-785), “the transplanted rice fields and the sown dry fields” ueshi ta mo
makishi hatake mo.>

The government issued decrees in the 8th-9th centuries aimed at encouraging
dry crops, intended mainly as additional food reserves to guard against poor rice
harvests. These decrees use the verb “to till and plant” koshu/tagaeshi-uu for culti-
vation in general, the terms hashu and hashoku for sowing, and the word uu (mod.
ueru) with two different characters in the sense of ‘to sow and plant’. According to
the decrees, wheat, barley, millets, beans and sesame are sown uu, while mulberry
and varnish trees are planted (or sown?) uu.*

From 693, Empress Jitd (r. 686-697) encouraged the cultivation uu of the
mulberry tree kuwa, ramie or hemp karamushi, the pear tree nashi, the chestnut
tree kuri and turnips aona. From 715, the imperial court attempted to impose on
the entire country the growing of wheat, barley and especially foxtail millet awa,
by pointing out that the peasants went hungry when the rice harvest was
insufficient. In 820, the court gave orders to proceed with the sowing of wheat
and barley from the 8th month, citing the calendar in a classical Chinese work.
According to two documents of a slightly later date, the sowing of wheat took
place in the 9th and sometimes even in the 10th month. Moreover, in 839, the
government ordered buckwheat soba to be sown in the 7th month (August), for
harvesting in the 9th month (October), explaining that this cereal grows rapidly
even in poor soil.*!

According to these texts, sowing was done in August for buckwheat, and
between September and November for wheat and barley. Buckwheat was
therefore an autumn crop and the two other cereals were winter crops. It may
be noted for comparative purposes that sowing was done at almost the same
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time in the early 17th century in Shikoku, that is, in July—August for buck-
wheat, from September to December for wheat and from October to December
for barley. Foxtail millet, in Shikoku, was a summer crop like rice.** The reg-
ulations of the 10th century also prescribed fodder crops intended for the stables
of the palace guards, fixing sowing in the 2nd month (March) and harvesting no
later than the 7th month, but without specifying the type cultivated.*’

Cotton was introduced to Japan in 799 by a man from South-East Asia
who explained the cultivation of this plant to the imperial court as follows:
“The method involves first of all selecting fertile and sunny soil. Next make
holes one inch (3 cm) deep and four feet (1.2 m) apart. Then wash the seed
and let it soak overnight. Next morning, sow uu four seeds in each hole.
Cover the holes by compacting the earth with the hands. The field must be
watered every morning, as it must be kept wet. Weed the field while waiting
for the shoots to come up.” Later, the court had seed distributed to several
provinces with orders to proceed with sowing in the 4th month (May). How-
ever, this directive of 800 seems not to have been followed, and cotton was
not widely grown in Japan until it was reintroduced via Korea in the 15th
century.44

Vegetable crops have left their mark in poetry. Sone no Yoshitada (?—ca. 1003)
writes at the beginning of the Sth month: “In the gardens of the Komano plain
where the melon has been sown uu, the vegetation is lush; summer is here!”* Many
anthologies classify the poems by season, but Yoshitada groups his according to the
months and even notes the beginning, middle and end of each month. Yoshitada,
some of whose other poems we quote later, spent many years working in the pro-
vince of Tango (the region between Kyoto and the Sea of Japan) and took part in
four poetry contests utaawase in Heian between 977 and 1003. It may therefore be
assumed that his notions of the calendar concern the central region. In another
poem written in the middle of the 7th month, Yoshitada speaks of a field in which
seeds have been sown: possibly an autumn crop.*

The province of Bungo (Oita) in Kytshii managed gardens of gromwell
murasaki, but the time of sowing maku is not known. Other vegetables were
cultivated from prehistoric times. The legendary emperor Jinmu writes about
the sowing uu of Japanese pepper hajikami and the mythical emperor Nintoku
mentions the sowing maku of turnips.*’

The 10th-century regulations concerning the imperial vegetable gardens use
the terms tane-orosu and uu for sowing. They note the time of sowing for a
number of plants: sowing was done on ridges for soybeans and taro in the 3rd
month, for ginger kurenohajikami in the 4th month, for red beans after the
5th month (when the ridges were formed), for mallow, cowpeas and wild
chives in the 8th month, for coriander konishi and colza in the 3rd or 8th
month, and for nothosmyrnium in the 9th month. Not sown on ridges were:
thistles before the 2nd month, water-celery in the 2nd month, water-leeks in
the 5th month, radishes in the 6th month, turnips in the 7th or 8th month,
and butterbur in the 9th month. Water-celery and water-leecks were transplanted
aquatic plants. Egg-plant was sown on ridges in the 3rd month and transplanted
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the following month; Chinese chives were sown on ridges at an unspecified time
and transplanted in the 9th month; lettuce was sown in the 8th month and
transplanted the following month; spring onions were sown in the 8th month
and transplanted in the 2nd month. Thistles and butterbur were replanted every
three years. For early and late melons, furrows were dug, probably for fertilizer,
between the ridges and the seeds were planted, in the 2nd month for early
melons, in 360 seed-holes that were covered with earth and compacted with the
feet. The cultivated plots of melons, taro and egg-plant were raked after sowing;
these plants were therefore “undersown”.*® In the almanacs distributed to the
provinces by the imperial court, one finds mention of the auspicious days for
sowing tanemaki in the 1st, 2nd and 4th months (the parts of the almanacs from
the 5th to 12th month being lost).*

All these directives relate only to the imperial vegetable gardens. The rural
population may simply have sown soybeans by the wayside, on the rice-field
ridges and in the cereal fields, as was done in the 17th—18th centuries. Apart
from permanent crops, the early medieval Japanese also practised shifting cul-
tivation on swidden fields. In this case, they sowed maku the seeds by broad-
casting them over ashes, on waste ground, and not in a tilled field. The following
poem from the Man’yoshii seems to allude to direct sowing, without tillage, on
waste ground: “The millet that I sow on Sanatsura hill, even if my beloved’s
horse grazes on it, I will not say to him: go away.”>’

One may compare the quantities of seed. For wheat and barley, the imperial
vegetable gardens estimated 1.5 o (12.75 litres) for 1 tan (0.3 acres); for rice, the
province of Yamato reckoned on 2 sheaves or 2 fo (17 litres) for the same area.
However, the yields differed markedly. Transplanted rice gave a harvest between
7.5 and 25 times greater than the quantity of seed, whereas the wheat harvest
possibly came to only twice the initial quantity of seed. From these figures it can
be estimated that on 1 tan, 25.5 litres of wheat and 127.5-425 litres of rice were
harvested. The amount of millet would be between those of rice and wheat,
since millet, like rice, produces a far higher number of grains per plant than
wheat and barley.>' Barnyard millet /ie no doubt also gave a good ratio between
sowing and harvesting, perhaps even higher than foxtail millet awa, owing to its
very full spikelets.

The sowing and transplanting of rice

Our sources make frequent mention of sown and transplanted rice. The
seedbed was a favourite topic of the poetry contests utaawase of the 10th—12th
centuries. It forms a sub-heading in several poetic anthologies. We quote below,
among others, the Horikawa-in hyakushu, a collection of poems composed during
the reign of Emperor Horikawa (r. 1086-1107), completed around 1105, and the
Tango no kami ke hyakushu, a collection of poems by six members of the Fujiwara
family and two Minamoto, compiled by Fujiwara no Tametada (?-1136).>

Sone no Yoshitada, for his part, writes at the end of the 2nd month (March):
“Cry of the departing wild geese; would their tears fill the rice fields laid out in
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rows? Water fills up the seedbeds nawashiro: spring is fast approaching.” It was
therefore time to proceed with the sowing of the seedbeds. The seed was
normally set aside from the harvest of the previous autumn and kept in a reservoir
muro, probably underground, dug in a corner of the field. The reservoir is
mentioned by Minamoto no Toshiyori (1055-1129) in these words: “One
thinks of the late rice cut in autumn, of spring when the seeds are soaked in the
seed-well tana-i, [kept] in the reservoir.” According to this poem, the seed was
soaked tanekasu in water before sowing. Fujiwara no Chikataka (1099-1165)
expresses it thus: “The lowly peasant who marks out with a rope the seedbed of his
small field, soaks the seeds of early rice kept in a reservoir.”>

Soaking consisted, at least in the Edo period (17th-19th centuries) of
placing the seed in a straw sack and letting it soak for ten to twenty days
in a pond or a rice-field channel (Figure 1.7). Minamoto no Kunizane (1069?-
1111) and others called this a seed-well tana-i: “The lowly peasant who has
raked his seedbed nawashiro kaki and prepared his ridge has now moistened the
seeds in the seed-well.”>*

Soaking, which took place in the 2nd month, was intended to promote the
germination of the rice. The seed was then left to dry for two to ten days.” In
principle it was set aside from the autumn harvest, though in practice farmers
were often obliged to borrow rice. In certain exceptional cases, the govern-
ment, itself the main creditor, also gave assistance. In 723, in the 2nd month,
the State gave 2 koku (170 litres) of seed to each family across the country as
a way of encouraging rice cultivation, but we do not know the outcome of
this directive.’® The quantity of seed is known for the rice fields belonging to
a shrine and to the palace guards that were located in the province of
Yamato, in the district of Sonokami (between the present-day cities of Nara
and Tenri): at that time it was 20 sheaves of rice, equivalent to 2 koku (170
litres) of unhulled rice for an area of 1 ¢/6 (1.13 ha). This quantity corresponds
to the practices of the 18th—19th centuries (Figure 1.8).°’

Once the seed and soil of the seedbed or nursery had been prepared, sowing
began. This operation took place in the 3rd month (April), which is why the
granting of State rice fields to tenants ceased, according to the regulation, at
the end of the 2nd month.>® From the outset, it was necessary to pay careful
attention to water management: “Even if I suffer for it, I will not go and store
water, but will entrust the seedbed of my small field to the water from the
mountains.”>

After sowing they waited, all the while regulating the water level, for one
and a half months until the seedlings reached a height of around 20 cm. At
the beginning of the 4th month (May), Sone no Yoshitada was still waiting:
“With [the vegetation] of the moors [as thick as] the weeds to be removed
kusa hiku, will my seedbed grow [as quickly]?” Then Yoshitada says: “Sitting
in my hut in the fields watching over [the seedbed]; today the fifth month has
arriveé:gl; I must make haste to [transplant] the seedlings sanae; they will grow
old.”
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Transplanting

It was time to select the seedlings and transport them to the rice fields (Figure
1.10). A poet evokes this operation in these words: “Under the rain of the
fifth month, it appears the sun has set; the road is long and I have not finished
collecting the seedlings for my mountain rice field.” The seedlings then had to
be transplanted without delay: “The early rice in the reservoir, more visible
than the seedlings, it seems that they hasten to plant it uu without having raked
shirokaki the rice field.”®" Collecting and transplanting had to be completed in
avery short time, ideally within a day. For this they formed groups called yui, by
an exchange of work with neighbouring farmers. The monk Rytigen (d. before
1120) writes: “I have but one rice field of ten shiro left; tomorrow I will only have
to collect the seedlings without even having to ask for others” help yui.”*

Transplanting requires a major investment in labour, but offers several
advantages: a saving of seed, delaying the growth of weeds compared to
the rice, and weeding facilitated by the alignment of the seedlings. This gives better
yields than for rice sown directly in the rice field. A poem in the Manyoshii refers to
this work: “The rice fields we are transplanting, you will not transplant them [with
me]; now that you have left the province, what will become of me!”®* These words
spoken by the wife of Nakatomi no Yakamori refer to his exile to the province of
Echizen. The poem in fact mentions “the rice fields that people transplant
together” hito no uuru ta, which suggests a system of mutual aid, although
the 8th-century texts do not as yet speak of organized groups.

As with the seedbed, the rice field had to be irrigated before transplanting.
An “auspicious poem” from the 12th century alludes to this in these words:
“The transplanted rice field in the village of Yoshida, full of good water held
back by a sluice-gate seku; one already sees the reflection of a year of promise.”**

Transplanting was considered such a critical operation in rice growing that,
in the eyes of the public administration, it gave the right to the harvest. For
example, when changeovers of provincial posts occurred, the outgoing official
received the harvest from his rice fields, even after his departure, if he had had
rice transplanted into them.®® Similarly, the officials of the capital were enti-
tled to a holiday for the transplanting of their rice fields in the Sth month and
another for the harvest in the 8th month. This does not mean that the entire
population worked at the same time. The government acknowledged that
there were geographical differences. In the province of Yamato, for instance,
transplanting took place in the 4th month and harvesting in the 7th
month, in the districts of Sonoshimo (south of Nara) and Heguri (Ikoma-gun),
but in the 5th-6th months and 8th-9th months respectively in the districts
Katsuragi-no-kami (Gose) and Katsuragi-no-shimo (north of Heguri-gun).
According to the early commentators on the regulation, these differences were due
to the growing period and the soil quality in these regions.®

At a certain point in time, transplanting came to be thought of as women’s
work, but this was not yet the case in the 9th century. At a demonstration
of work in the fields at the Unrintei residence, in the 4th month of 832, there
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were gifts for “the men and women” who did the transplanting. Previously, the
court had repeatedly prohibited the drinking bouts of the men who transplanted
the rice fields. Even in the mid-11th century, men can still be seen transplanting
the rice fields managed by a large landowner in Dewa.®’

The female role possibly goes back to a religious origin, judging by this
legend from Harima: in the district of Sayo, the goddess Imotamatsuhime
caught a deer, cut open its belly and sprinkled the seedbed with its blood.
Thanks to this, the seedlings sprouted in a single night. Afterwards the goddess
gave this order: “Young women, you will transplant these seedlings on the night
of the 5th month sayo”, hence the toponym of the district of Sayo.®® This type of
legend may be the forerunner of the simulated demonstrations of transplanting,
organized each year from the 11th century at the imperial court as part of the
agrarian festivals dengaku. Fujiwara no Michinaga (966-1027) attended a
demonstration in 1023, in which fifty or sixty female transplanters took part. In
1127 and 1129, there were some twenty transplanters. At this date, the texts
mention for the first time the term taue, this notion having been expressed
previously by the verb rauu.®

Sei Shonagon had the opportunity of seeing transplanting not as a specta-
cle offered at a gathering of nobles, but as work in the fields: “On my way
to the Kamo Shrine, there were women transplanting rice tauu. They were
wearing straw hats in the shape of a brand new tray oshiki and there were many
of them, singing, bent over, then backing away to do something else. While |
was curiously observing this, I was surprised to hear them making fun of the
cuckoo thus: cuckoo, it is your song that makes us transplant the rice field.””°
This account allows us to imagine the transplanters moving back row by row.
The cuckoo hototogisu, a summer bird, heralded the 5th month and so the time
for transplanting. At that period, the literati considered certain birds and plants
as markers of the agricultural calendar and of the seasons in general. Thus the
bush-warbler uguisu was the bird of spring and the wild goose kari that of
autumn. We read earlier in a poem by Sone no Yoshitada that the departure of
the wild geese in the 2nd month heralded the time for sowing in the seedbeds.

Direct sowing

While transplanting is a very familiar image associated with rice growing,
the texts also mention sowing in rice fields. The agrarian rituals celebrated at
the Ise Shrine in the 2nd month included, in the rice field that produced the
morning and evening offerings, “the first sowing of the rice field” mita no
tanemaki oroshi (not taue). The ritual of the first day of the rat in the 2nd month
next shows tillage, accompanied by dances and songs, then the harvest, and
makes no mention of transplanting.”' Furushima Toshio thinks that this ritual,
found in an early 9th-century report from Ise, reflects the ancient practice of the
prehistoric period, which was still unfamiliar with transplanting.” But Kinoshita
Tadashi draws on ethnography to show that transplanting precedes direct sowing in
history. According to him, transplanting was accidentally omitted in the Ise ritual.
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Kinoshita quotes another text from Ise, dating from 1193, which also refers to
sowing hashoku. In his view, the two Ise texts are corrupt and he supports this
hypothesis by the fact that the order of sowing and harvesting is reversed in the
second text.”> We cannot decide in the case of Ise, though we saw earlier that green
manure was spread there. The term nawakusa or naegusa denoting spread grass
contains the semantic element of the seedbed nawashiro. Perhaps the ritual implies
sowing, not of the rice field but of the seedbed?”*

Be that as it may, the Man’yoshii poems also refer to direct sowing in a rice
field, for example this one: “After cutting willow branches to fix in the soil, I
sow the purified seeds; it is towards you, pure as you are, that my thoughts
turn.” According to another poem, sowing was done in a wet field: “Water is
plentiful in my raised rice field where I have sowed the seeds; my work of removing
erabu the abundant (barnyard) millet [is solitary]; so I will sleep alone.” However,
rice was also sown in dry ground: “I have gone out in search of a small field to
clear and sow the purified seed, I have left home, my legs [protected by] a bandlet,
[my feet] wetted by the ford.””>

These poems cause problems for some Japanese historians. In their view,
the direct sowing of rice is a marginal phenomenon.’® Yet several notable
examples come to mind. The best known is that of seedbeds. Fujiwara no
Nakazane (1057-1118) composed this poem: “Near the sluice-gate that allowed
me to store the mountain water, I drove in stakes, then I sowed my small field of five
hundred shiro.” The “small field” oda is sometimes associated with the seedbed oda
no nawashiro.”” The second possible example is dry rice, known today by the name
okabo, sown in a fertilized dry field or in a swidden field. In fact, the “small field to
be cleared” araki no oda mentioned above could be a patch of ground that has been
cleared and burned, fertilized by the ashes. The following poem possibly refers to
the same practice: “In Suminoe, they cleared ta ni haru the slopes, sowed the rice,
and so, until the harvest, I did not see you.” As for dry rice, Sato Yoichird published
his DNA analysis in the early 2000s. He found in more than ten archaeological sites
of the Yayoi period, alongside temperate-type irrigated Oryza sativa japonica rice,
rice of the same species but of a tropical type that is normally grown on swidden
fields, and this in a proportion of 10-40% compared with irrigated rice. Saté also
collected samples of tropical rice dating from the early and late medieval periods.”

The third possibility is rice sown directly (without transplanting) in wet
ground, i.e. often flooded by surface or underground water. This type of
terrain is near the groundwater table and is difficult to drain. Wet sown fields,
called tsumida since the 17th century, have the disadvantage of needing a lot of
seed and a great many weedings, but they allow lands where controlled irriga-
tion is impossible to be brought under cultivation. Given that the surface of the
soil a thousand years ago was much lower (50 cm—1 m) than the present-day
level, one can easily imagine that much of the land was wet in early medieval
Japan. For this reason, there were drainage campaigns in the 11th—12th cen-
turies, according to Kuroda Hideo, at the same time as a wave of land clearing
and a return to cultivation of lands that had been abandoned for a long period.
At that time, direct sowing of rice with a red caryopsis sekimailakayone was
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practised. Direct sowing was widespread up to the 20th century in some wet
regions. It was only in the 1910s that the government undertook drainage works
in many parts of Japan. The region of Shizuoka, particularly marshy, was not
drained until after the Second World War. Old photos of this area show women
up to their waists in the rice fields. Perhaps this is how we should picture the
villagers of Sone in Hitachi, mentioned above, who cleared a reed plain to
establish their rice fields.”” This suggests that flooded fields requiring direct
sowing were numerous in the early medieval period, but the absence of water
control made their cultivation very difficult.

Irrigation

Water control is used to stabilize rice yields. The water level is gradually
adjusted in the seedbeds, then in the rice (or paddy) fields as the rice
ripens. A lack of water results in a partial loss of the crop. The water is
renewed periodically, though care is taken not to use water that is too fresh and
comes directly from mountain streams, as it retards growth. During this time, a
lack of sunshine is just as bad as a lack of water. One waits until the summer
heat has regulated the water temperature in the canals and rice fields. The pad-
dies are also drained at some point after transplanting to aerate the seedlings
and prevent rot, then they are refilled and the water level is lowered near the end
of the rice-growing period. These details concern present-day methods. What-
ever the precise method in the early medieval period, it required the provision of
irrigation and drainage systems. These installations were one of the main
preoccupations of early medieval governments.

The Japanese court undertook large-scale public works from the 7th cen-
tury. The annals mention more than eight hundred storage dams and canals
built up to 720. The government continued to support the construction and
upkeep of dykes and reservoirs during the 8th century, requiring corvée labour
of between ten thousand and three hundred thousand working days for each
project. For their part, the large monasteries undertook irrigation works on
their estates from the 8th century. The water-distribution systems have been
extensively studied. Most interest has been in the political and social aspects
and the collective nature of Japanese society has been linked to the history of
irrigation management.®°

We confine ourselves here to listing the types of hydraulic installations
using examples from early medieval texts. The Nihon shoki relates an episode
concerning the rice fields of the goddess Amaterasu and her brother Susanoo.
When Susanoo saw that his sister had good rice fields, whereas he had been
given inferior ones, he took his revenge: he destroyed the ridges, filled up the
canals, pierced the water-pipes, sowed on top of the existing crop and drove
stakes into his sister’s rice fields. This legend names the main installations,
i.e. ridges alaze, canals mizo and water-pipes hi. Divine misdeeds are referred to
as natural disasters in the prayer texts read at the imperial court during the
annual purification ritual in the 6th month.®!
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Yet even when rice fields were equipped with these systems, water had to
be brought from rivers and stored in artificial ponds, reservoirs and storage
dams, all called ike (“pond”), as well as in dams or weirs, called seki. The
struggle for water is attested by another legend, this one recorded in the geo-
graphical treatise of the province of Harima (Hy6go). The god Iwatsuhiko and
his sister Iwatsuhime wanted to bring water to the rice fields of two villages
located on either side of a mountain. The god dug a trench on the summit so as
to turn the course of the Minashigawa river northwards. Then the goddess built
a dam seki using stakes driven into the river bed and had a canal dug leading
south. Seeing this, the god again diverted the course of the river westwards. But
the goddess had an underground water-pipe shitahi installed, thanks to which
she finally managed to water the rice fields facing south.®? This legend shows the
problems posed by irrigation and tells us that dams were used to cut off water.

The poetry of the 8th century mentions the various methods. A number of
poems can be quoted. “The water from the Sahogawa dam feeds my trans-
planted rice field; now that I am harvesting the early rice, will I be the only
one eating it?” Water came either from rivers or from artificial ponds. Another
poem extols the virtues of a ruler who supported the building of reservoirs that
the writer compares to the sea: “The august lord, because he is a god, between
the steep peaks, where the cedars rise, has made a sea appear.” Reservoirs were
reinforced by stakes: “I drive willow branches into the edges of the pond ike no
tsutsumi near my small mountain rice field; whether I succeed or not, I will be
with you.” Holding or storage dams were also reinforced with stakes forming a
palisade: “My heart is weak like the fragile palisade shigarami of a dam ide that
collects fine seaweed.” The stored water was then fed into canals: “The water of
the pond where the wild geese gather, even if it overflows, will be directed
towards a canal already dug.” In some places, people used pipes made from tree
trunks cut lengthwise, hollowed out and joined together. “My heart is heavy,
like the invisible underground pipe that comes from the pond where the wild
geese live; will I see you again today?”%?

The various hydraulic installations are attested for the estates of the Todaiji
in Nara. In the 8th century, this temple had canals dug on its estates in
Echizen (Fukui), the longest of which ran for 7.5 km. The temple also installed
pipes hi with an average length of 2-3.5 m to bring water from the canals to the
rice fields.* Water-pipes no doubt existed from prehistoric times. Their intro-
duction is attributed to the founder of the family Hida no omi, a name meaning
‘Dignitary of the rice field with a water-pipe’.®

A number of maps of Todaiji estates are still in existence, and in them one
finds notes and even drawings of irrigation systems. The plan of Minuma, in
Omi (Shiga), gives us the oldest image of a sluice-gate, built on an artificial
pond. This is probably a movable sluice-gate called mito in the early medieval
dictionaries. The maps of Suka and Naruto show drawings of canals mizo,
omizo, marshes numa and a spring izumi (possibly a well?). They also give, in
several places, an illegible note which, placed away from the watercourses,

could refer to the water-pipe ihi or iri.%
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One cannot underestimate the extent of the irrigation systems at the level of
the country as a whole. Even now, Japanese rice growing depends on the same
installations. Today, the water for rice fields comes from rivers (74%), weirs
and storage dams (17%), the subsoil (4%) and rain (5%). A region like
Kagawa prefecture in Shikoku needs 2,500 storage dams to feed water to its
rice fields. The largest, Manné-ike, 20 km in circumference, provides water for
4,600 ha of rice fields. This artificial lake is said to date back to the 8th cen-
tury. Its history is known thanks to a stele erected in 1020 and a 12th-century
legend. Even today, the ceremonial opening of the sluice-gates of Manné-ike
is celebrated each year on 13th June to mark the start of irrigation of the rice
fields.*”

In the early medieval period, the hydraulic systems needed regular main-
tenance, both on large estates and on small individual holdings. Almanacs
determined the auspicious days on which farmers could carry out these tasks.
Towards the end of the 3rd month and the beginning of the 4th month, i.e.
before transplanting, canals and inlet ditches, as well as dykes teibo had to be
repaired. The almanacs also recommended just as often to “stop the gaps”
ana o fusagu. Perhaps this involved stopping fissures — cracks and holes in
canals and basins that were sometimes difficult to locate. This was done not
only before transplanting, but also, repeatedly, from the start of the year.®®

However, all hydraulic systems were useless if it did not rain. An early
medieval poet wrote: “The days without rain follow one another; the trans-
planted rice fields and sown dry fields will fade and wither; I am heartbroken
at the sight, and I await rain from heaven like a child waiting to suckle.”
Water was essential for the rice to grow, but too much caused the seedlings to
rot. Fine weather was just as important. The annals provide evidence of many
prayer sessions ordered by the imperial court, most of them in the 4th, 5th
and 6th months. Between the mid-7th and late 8th century, the court prayed
seventy times for rain and seventy-four times for it to stop.®

Later, prayers to ask for rain or to make it stop were regularized in various
ways. In the time of Kanmu (r. 781-806), there were offerings at the Ise
Shrine and celebrations in other large shrines. Then Buddhist rituals were
added with sutra readings at the palace, in the Daigokuden (Great Hall of
State). In the 9th century, the divinities of the Ni(h)u and Kibune shrines
made their appearance as tutelary gods of rain. In the 10th century, the Office
of Divination began to celebrate the Five Dragons (Goryi no matsuri). Under
Horikawa, prayers addressed to the Five Dragons were organized in the
Shinsen-en garden. In their turn, the provincial governments presented offer-
ings in the shrines under their control and organized Buddhist readings in the
State temples. The official celebrations were the subject of two works: “Journal
of prayers for rain” Kiu nikki, compiled by a monk around 1117, and “Treatise
of prayers for rain” Kiu hoki, an account of nineteen sessions that took place
between 875 and 1065. There is some doubt as to the customs of the rural
population, but it is thought that there were even animal sacrifices.”®
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The quotations provided above give an idea of the hydraulic systems of
early and late medieval Japan. The following installations can be identified:

collection and conservation of water:
- pond, storage dam or reservoir (ike)
- or weir, dam (seki, ide)

retention or releasing of water:

- dyke (teibo, tsutsumi)

- dyke, rice-field ridge (a/aze)

or sluice-gate (suimon, mito)
feeding/channelling of water:

- canal (mizo)

- or rill (unate)

- or water-pipe (hi, shitahi).

Weeding

While the care of hydraulic installations applied only to irrigated rice, weed-
ing was a universal task, a priori necessary for all irrigated and dry crops. An
8th-century poet writes: “The stem of the pondweed that grows in the rice
fields on the slopes of the Awa hills, I break it gently when I pull on it, but I
beg you not to break off our conversations.” This poem speaks of the stems
tawamizura that are bound together when they are removed and that have
been identified, among others, with the pondweed, Potamotegon distinctus
A. Bennet, an aquatic weed. According to two other poems, barnyard millet
was also removed from the rice fields. However, in the poetic vocabulary, weeds
are “removed” hiku, while barnyard millet is “collected” erabu. This suggests
that barnyard millet was gathered for food, even if it was only the wild variety
(mod. inubie), Echinochloa crus-galli L. Nor can one rule out the possibility of
the intercropping of rice and barnyard millet, as was practised in the Edo period
in the region of Aizu (Fukushima) and elsewhere.’' But another early medieval
poet seems to regard this millet as a weed: “The ears have appeared; the millet
hiekusa that mingled with the rice in the summer field has been removed and
thrown away hikisuterarete; how quickly the time has passed!”®

Weeds appear in poetry under the names “grasses that mingle” with the
crops majiru kusa and “field grasses” tagusa. Here is an example: “Lowly
peasant, you wait for a break in the rains of the fifth month, to weed tagusa
hiku the field where the rice has grown thickly.”*?

We do not know the methods, as the early medieval administrative texts are
silent on this aspect of agricultural work. However, in the 17th—18th centuries,
the first weeding of the rice was scheduled ten to twenty days after trans-
planting, then two or three other weedings during the summer. It was extremely
time-consuming work done by hand or with a hoe (Figure 1.11). Horie Hisashi
thinks that worn hoes were sometimes used in the medieval period to kill weeds.
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In medieval China, weeding was done with small sickles.”* The Japanese poems
quoted above rather suggest weeding by hand /&iku, but the dictionaries of the
10th—12th centuries record the verb “to cut grasses” kusagiru, which seems to
refer to weeding with an implement, and the Shinsen jikyo (ca. 900) mentions a
“hoe-spade” kuwa-suki used for weeding josoki. The nine “old hoes” furuki
kuwa kept, in 761, in a granary with other tools, may also have been used for
weeding.”

The “Regulations of the Engi Era” use the verb kusagiru for the weeding of
vegetable crops. Those in charge of the imperial vegetable gardens allocated a
relatively high number of work days to weeding, which sometimes followed
raking done with a notched levelling board or a rake that could cover the
seeds and do an initial weeding at the same time. The gardeners weeded
everything except wheat, barley, radishes, coriander konishi, colza, water-leeks
and water-celery (unless the text is incomplete). There was only one weeding
for soybeans, cowpeas, lettuce, mallow, nothosmyrnium and ginger mega, two
for red beans, butterbur and thistles, and three for Chinese chives, ‘wild chives’,
spring onions, ginger kurenohajikami, the two kinds of melon, egg-plant and
taro.”® We do not know the customs of the rural population, but in principle
cereal crops were impossible without weeding, except in the case of swidden
farming.

The struggle against disasters

Weeds were not the only enemies of crops. The early medieval Japanese dis-
tinguished between natural disasters on the one hand, and damage that could
be countered on the other. In the eyes of the government, the former included
floods, droughts, typhoons, frosts and insects, and the latter the damage
caused by birds and wild animals. The administrative regulations provided for
the distribution of food and tax exemptions in regions hit by natural
disasters.”’

Insects

The most feared insect was the locust inago. The annals tell of cases of locust
invasions that destroyed the harvest in one or even several provinces at once.
This was a legendary plague. In mythical times, the god Okuninushi estab-
lished precepts for “preventing the damage caused by birds, wild animals and
insects haumushi” (literally, ramparts). These disasters found their way into
the prayer texts for the purificatory rituals celebrated twice a year at the
imperial court.”® The method used to combat locusts is mentioned in the Kogo
shiii: next to the rice-field inlet that leads into the ditch are placed a piece of ox
flesh and a carved phallic symbol; grains of pigeon wheat tsusudama (Coix
Ma-yuen Roman.), Japanese pepper naruhajikami, leaves of the walnut tree
and salt are spread on the ridges. Besides this practice, steeped in exorcism,
people called on heaven for assistance: in 874, for example, the court presented



Downloaded by [University of California, San Diego] at 15:55 10 January 2017

Irrigated rice and dry crops 37

offerings to Ise, and in 1017 it ordered sttra readings in all the provinces to avert
the locust plague.”” We also know of a case of human intervention: in the
imperial vegetable gardens, a worker was given the task of “chasing away
insects” mushi o harau, we do not know how, for twelve days, in the plot where
early melons were being cultivated.'®

Wild animals

As for wild animals, they came in autumn, especially at night, to ravage fields
located away from dwellings or in the mountains. The poems of the 8th cen-
tury, such as this one, call them “fields of deer and wild boar”: “If our souls
should meet, we would lie together, but my mother watches me, as one
protects the small mountain rice fields from deer and wild boar shishida.”'*!

A legend from the province of Bungo (Oita) mentions a method for pre-
venting the destruction caused by animals. It relates that a peasant was culti-
vating his rice field at the foot of Mount Kubi. Seeing that a deer would come
and graze on the shoots, the peasant enclosed his field with a palisade
shigarami. But the deer stretched out its neck, passed it through an opening and
continued to eat the shoots. Then the peasant caught the deer and prepared to
cut its throat. Whereupon the deer begged him to spare its life and promised
that future generations would no longer graze on the rice in his field. The
peasant spared it; from that time on, the rice ripened without suffering any
damage and the place was called Mount Deer-neck Kubi. This legend mentions
the protection of the field by a fence, though not a very effective one. In the
17th—18th centuries, the protective palisade was known in some mountainous
regions. On Tsushima, a system of corvée labour assigned the young men to the
construction and upkeep of field enclosures intended to prevent the ravages of
wild boars, which regularly attacked the lands of this island. However, for the
early medieval period, this method seems to us to be too onerous where small
mountain fields were involved.'??

Ethnology normally distinguishes three ways of countering the damage
caused by animals: hunting, trapping or scaring them. In early medieval Japan,
people scared away animals using light, smell and noise. Three poems from the
Man’yoshii illustrate the method of a fire lit at night: “In the early morning mist,
I hear the muffled croaking of the frogs under my deer-fire shelter kahiya and 1
long [to hear your voice]”; and: “In the early morning mist, under my deer-fire
shelter kahiya, 1 hear the croaking of the frogs [as if they were secretly thinking
of me]; if only I could tell her I am thinking of her”; and again: “The fire
against the mosquitoes kahi set oku by the old man who watches over the rice
field of the distant mountains burns slowly; so the fire in my heart [burns] for
you.”'*® These poems allude to the temporary shelters in which people stay,
near fields located far from their home, probably to watch over the fires lit at
night to scare away animals.

However, the ethnologist Nomoto Kanichi suggests another interpretation
regarding this fire: he is thinking of the pungent deterrent. The ends of straw
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torches, tufts of animal hair or bundles of hempen cloth were singed and
placed at the corners of the field, attached to stakes, in order to keep away
animals by their smell. This device was known in the mountains of Gifu by
the name kabi up to the 1950s. According to Nomoto, the etymology of kahi or
kabi, written like “deer fire” and “incense fire”, can be explained by the practice
of pungent deterrents kabi.'®* But in our opinion, this deterrent does not require
the field to be guarded at night, once the pungent pole has been placed there. In
the third poem quoted above, the “mosquito fire” rather reminds us of “the
incense used to repel mosquitoes” kayaribi. This incense would protect the old
man in his hut and would therefore have nothing to do with the protection of the
field. In this poem, the “fire” is “set” oku, not “lit”. Mosquitoes annoyed
everyone in summer, and so mosquito incense kayaribi is often mentioned in
10th to 12th-century poetry.'*>

Birds

Noise was used to chase away birds, which also caused enormous damage. A
poet expresses it in these words: “In the small field tilled by Bodhi, see the
crow, its eyelids swollen, after having [committed the sin of] pecking at the
cultivated rice, perched on a pole.”' To scare away birds, small wooden
boards or pieces of bamboo were attached to a rope. One end was fixed to a
pole stuck in the ground, and the other end was held by a person who shook
the rope to bang the pieces of wood together. This device was known from the
8th century by the name of “small shaken boards” hikita/hita, and from the
12th century also by that of “crying child” naruko (Figure 1.8). The early
medieval Japanese mostly associated this device with birds, but the shaken
rope also scared away deer and wild boar. Here is what a 12th-century poem
has to say: “On the transplanted mountain rice field, dirtied by muddy water,
they have stretched [the rope] of small boards hita; and sleeves are wetted [by
tears] for autumn has come.”'"’

The writer of this poem uses the expression “to stretch haeru the rope”.
Other poems show that people “stretched a rope” nawa or shime haeru in
order to guard mamorul/moru the field, without mentioning the noisy wooden
boards. Perhaps they are alluding to a symbolic rope. According to some
customs, a ritual place was marked by a rope shimenawa and a place was
enclosed by a rope nawa haeru to indicate ownership. The early medieval
poets may have been inspired both by the shaken wooden boards and the
symbolic ropes.'*®

Whether it be to watch a fire or to shake the small wooden boards, some-
one had to stay on the spot in a temporary shelter. Guarding a mountain field
yamada moru and the solitude implied by this task are a favourite subject of
early medieval poetry.'”

The scarecrow in the shape of a dummy was also used to frighten birds.
The scarecrow appears in poetry from the 10th century, for example in this
poem by Sone no Yoshitada: “Here I am like a scarecrow sohozu, upright,
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watching over the rice field far from my home.” It seems that the etymology
of the term sohozu goes back to a legend from mythology relating to the god
Sohodo who sacrificed himself in order to guard the mountain fields.'"®
Yoshitada compares the irksome task of guarding the fields with the fate of
the unchanging and solitary scarecrow.

Harvesting

After months of toil and anxious moments for the farmers, autumn brings the
ripening of the rice. Many poems speak of the ears in the autumn fields and
the auspicious time of the harvest. Here are three poems of the 8th century:
“The ears ho in the autumn rice fields bend beneath the wind, to one side only;
likewise, my thoughts are bent [solely] towards you, though you remain
indifferent”; and again: “[On my way] to meet you, it seems to be the time of the
early rice harvest; [in fact] the lespedeza is in bloom.” A little later in the year, a
poet writes: “After finishing the harvest of my share kari-ba of the autumn field,
there are heard the cries of the wild geese kari heralding winter.”''! The last two
poems evoke the harvest time. The lespedeza, an autumn flower, has inspired
many poets. Its flowering heralded harvest time. By contrast, the wild geese
arrived after the harvest from the Nordic regions to pass the winter in Japan.

The public administration placed the time of the rice harvest around the
8th month (September), while allowing for regional differences from the 7th to the
9th month. Officials were given leave at this time to attend the harvesting of their
fields, after having been granted another holiday in the 5th month for the trans-
planting. As for the rural population, it was expected to be ready to deliver the rice
taxes from the middle of the 9th month and at the latest at the end of the 11th
month, for the early and late varieties. Generally speaking, the government con-
sidered the agricultural season yogetsu to be the period from the beginning of the
4th rrllgnth to the end of the 9th month, and the off-season kangetsu the rest of the
year.

We have textual evidence for the following cases. On the Kuroda estate in
Iga belonging to the Todaiji temple, in a place corresponding to the present-day
town of Nabari, in 1054, they began to harvest the early rice at the end of the
7th month. Similarly, in the 760s, on the 17th day of the 7th month, an indivi-
dual residing in the district of Echi in Omi (Shiga prefecture) asked for twenty
days’ leave to harvest his rice fields. But harvesting was sometimes done much
later. On another estate in Omi, this was carried out, in 873, from the 17th day
of the 9th month to the 7th day of the 10th month, i.e. from 12th October to
19th November. At that time, they harvested 181, 245 and 251 sheaves of rice
respectively over three days, but we do not know either the number of workers
or the land areas.'"?

This disparity in the dates of the harvest can no doubt be explained by geo-
graphical differences and also by the custom of growing early and late rice
simultaneously. According to Sone no Yoshitada, early rice wase and inter-
mediate rice nakate ripened in the 7th month, and late rice okute in the 8th
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month. He writes in the 7th month: “While I am watching over the intermediate
rice, with its hanging glumes, the ears appear in bunches.” Then the poet writes
a month later: “While I am watching over the late rice that grows pell-mell, will
the lespedeza have already bloomed?” But late rice is also found much later in
the year, in this poem by Fujiwara no Kiyosuke (1104-1177): “The lowly pea-
sant, with his hat of woven sedge, harvests the late rice oshine in his pure white
field, covered by the first snow that he has had no time to sweep.” This poem
was composed on the 10th day of the 10th month, i.e. 24th November 1175. In
fact, it is very likely that the early medieval Japanese planted different varieties
of rice together; this has become clear following discoveries of inscribed tablets
with the names of the varieties of seed handed out by the local authorities to the
farmers in some villages.''*

High cutting or low cutting?

A question often asked and on which opinion remain divided concerns the
height of the cut: were cerecals harvested high on the stalk, i.e. 10-20 cm
below the ear, or low down, i.e. in the lower third? In other words, were ears
or stalks harvested? It is generally accepted that the evolution was from high
to low, between the 3rd and 14th centuries, but there is no precise information
for the intermediate period that interests us. Archaeologists offer as evidence
the farming implements discovered in sites, while historians depend on the
documents relating to storage. They rely on the following reasoning.

The harvesting knife, used since the Neolithic, allowed the ear to be taken
off with a quick movement of one hand, holding only one stalk at a time.
With the sickle, several stalks were cut at the same time, low down, the tool
being held in one hand and a loose sheaf of stalks in the other (Figure 1.12).
The harvesting knife is therefore associated with high cutting and the sickle
with low cutting. Chronologically, the stone-bladed knife was replaced by a
wrought-iron knife from the 3rd century Ap in southern Japan (Kytshi); then
the iron knife spread towards the centre of the country and disappeared at
the beginning of the 6th century. However, from the 8th—10th century there
appeared another type of harvesting knife in a half-moon shape. The wrought-
iron sickle existed from the first two centuries AD, but only spread throughout
Kytsht from the 3rd century, at the same time as the iron knife. It then moved
up to the centre of the country around the 4th century and was still in use in the
20th century (Figure 1.12). In the periods from the 3rd to the early 6th century
and from the 8th—10th century the knife and sickle therefore coexisted in the
same regions. Archaeologists have discovered them in the same sites.''”

Historians associate high cutting with the method of storage. The docu-
ments mention two types of storage: in ears counted in sheaves soku on the
one hand; in grains measured by volume (koku, etc.) on the other. From this,
scholars consider that sheaves of ears (still attached to short pieces of stalk)
were stored as they were in the granaries, while long stalks were of necessity
threshed and the rice stored in grains. In other words, in the granaries, high
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cutting produced ears and low cutting produced grains. It may be noted that
high cutting allowed the ripe ears to be selected, stalk by stalk, while low
cutting left open the option of recovering the straw for various artisanal
uses. However, the administrative documents of the 8th century refer to the
coexistence of the two storage methods: the yearly account registers (shozeicho)
for several provinces mention the number of granaries for grains and granaries
for ears, with one or other predominating according to the region. The deeds of
land sales note payments in rice, giving the amounts either in sheaves or in
grains. Therefore both ears and grains were used. One can, however, observe that
buying and selling move towards grains and that sheaves disappear from transac-
tions in the first half of the 11th century. This time coincides with the disappearance
of the harvesting knife, which is why for some scholars this date represents the
definitive transition from high to low cutting. However, all these arguments do not
take other possibilities into account. Archaeologists speak only of rice cultivation,
but some tools could be used for both rice and non-irrigated cereal crops. Also
known in ethnology is high cutting done with a sickle. Moreover, threshing the ears
by pounding in a mortar is attested by the texts, meaning that storage in grains is
therefore not determined by high or low cutting.''®
Around the year 1000, Sei Shonagon describes the following scene:

For my retreat of the 8th month, I went [to the Koryji temple] in Uzu-
masa [west of the capital]. At that time I saw a great many people in the
rice fields adorned with ears, moving about and harvesting the rice. We
had already arrived [at harvest time] and I said to myself: “Weren’t they
recently selecting [the young seedlings] at the time of my pilgrimage to
Kamo? Here, the men were holding the green stalks and harvesting karu
the red rice at the base ine no moto. With some tool or other, they were
cutting kiru the base of the stalks and appeared to be doing that very
easily. How did they do it? It was interesting to see them lined up in rows
after having spread out the ears /0 on the ground, to see their field hut
and many other things.'!”

While Sei Shonagon was thus able to observe low cutting, the poets of her
time, by contrast, write of the “cut ears” kariho that result from high
cutting.!'®

The use of gleaning also attests to high cutting. The “Regulations of the
Engi Era” prohibit the peasants working in the public rice fields “from bringing
members of their family after the harvest to pick up the ears” ho o hirou.
Gleaning was probably a privilege granted to the poor in rural communities.
This is shown by the episode in the Nihon ryoiki of a poor devout woman who,
in order to donate a Buddhist image to the Hatadera temple in Kawachi, was
able to pay the artisan only with gleanings. Gleaning is also documented by
poems such as this one: “In the mountain hamlet, the frost on the ridges of the
field near the house has vanished, and the road where we pick up the fallen ears
ochibo is unending.” In the 18th century, it was usual on family farms in the
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region of Kaga (Ishikawa) for the elderly women and children to go gleaning
after the harvest in the fields, in the drying areas and on the ridges. An illustra-
tion from the Nogyo zue shows ears on short pieces of stalk, forgotten here and
there, in and next to the fields. Furthermore, poetry relating to gleaning and
“cut ears” continues until at least the 15th century, which seems to indicate the
persistence of the high cutting of rice over the centuries.'"”

For ritual use, rice was not cut with a tool. At the time of the agrarian
ritual in the 2nd month and the Harvest Festival in the 9th month, celebrated
annually at the Ise Shrine, the ears were collected by hand nukiho, leaving the
stalk standing. It was the same for the Great Thanksgiving when a new
emperor was enthroned at the imperial court. For this occasion, the pre-
paratory ritual included the collecting of ears in two rice fields of 6 tan (1.8
acres) located in the provinces of Omi and Tanba or Bitchii. Did the early
medieval Japanese think that a cutting tool might offend the rice spirit? A
legend from the province of Harima documents the stripping of rice by hand.
It concerns the etymology of the name of the hill Tekari, meaning “Harvest-
ing by hand”: a deity, passing through this place, cut karu the grass by hand
to make a seat; but some say that it was outsiders who had come here to live
and who cut karu the rice by hand because they were not yet familiar with the
use of the sickle.'*

All this concerns rice. Harvesting of wheat and barley was done with high
cutting, if one is to believe a poem by Sone no Yoshitada. According to him,
the wheat harvest took place in the central region in the 5th month (June).
The administrative documents place this time rather in the 4th month. Several
actual cases may be mentioned. In Kii and Yamato, wheat or barley was
cut respectively on the 18th day of the 4th month (2nd June) in 1181 and on the
24th day of the 4th month (12th May) in 1170. On another estate in Yamato,
harvesting was done at the beginning of the 3rd month (1st-10th April) in 1101,
but this seems very early to us. One finds similar dates for an estate in the
province of Kii (Wakayama). Here the tax receipts for wheat or barley were
issued, in 1048 and 1049, from the middle of the 5th month to the end of the 6th
month. It may be assumed that harvesting was done one to two months before
the receipts were issued.'?! In its turn, the central government prohibited several
times, between the mid-8th and early 9th century, the premature cutting of
barley and wheat in the 3rd month, in the region around the capital. This abuse
involved selling unripe cereals to well-off families as fodder for their stables. One
also sees standing wheat in the 3rd month, before the harvest, in a legend from
the 9th century relating to the province of Izumi (Osaka). According to all this
data, the 4th and 5th months seem to be the best time for harvesting wheat. The
palace guards cultivated unidentified fodder plants that were sown in the 2nd
month and harvested at the latest in the 7th month.'*? This may have been
barnyard millet.

Harvesting of foxtail and barnyard millet was done at the latest in the 7th
month, according to a 15th-century document of the Arata family from the
province of Kozuke (Gunma). For buckwheat, sowing was recommended, in
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the 9th century, at the beginning of the 7th month and harvesting in the 9th
month. This data corresponds more or less to the modern calendar of the
region of Kaga (Ishikawa). In the 18th century, barnyard millet was sown in
the 2nd month and harvested, like foxtail millet, in the 7th or 8th month.
Buckwheat was harvested in the 9th month. Wheat and barley were sown in
the 8th or 9th month and harvested in the 5th month.'?

The receipts mentioned above, dating from 1048 and 1049, also record the
delivery of beans in the 11th month and, once, in the 1st month. For their
part, the inhabitants of Owari (Aichi) harvested wheat and barley in summer
(4th—6th months) and beans in winter (10th—12th months). At the court,
soybeans were sown in the imperial vegetable gardens in the 3rd month. All
this corresponds to the practice in the Kaga region. In the 18th century, beans
were sown here in the 3rd month and harvested before the 9th or 10th month,
the dates when shelling was done. But it may be asked whether there were any
summer crops, as in present-day Japan. In fact, in the 10th century, the
imperial kitchens served to the emperor “fresh” soybeans and red beans from
the 6th to 9th month and cowpeas in the 6th and 7th months. Then, in the
12th century, fresh vegetables including soybeans and cowpeas were served in
some aristocratic residences, on the occasion of the banquet of the 7th day of
the 7th month. Taro is one of the “fresh vegetables” served to the emperor
from the 9th to 1st month; in the imperial vegetable gardens, it was planted in
the 3rd month and harvested after the 7th month (at the time of the third
weeding).'** In summary, it seems that rice, foxtail millet, barnyard millet,
beans and taro were summer crops, buckwheat an autumn crop, wheat and
barley winter crops.

The “Regulations of the Engi Era” note the number of work days per plot
of 1 tan (0.3 acres) in the imperial gardens and give four different terms for
the harvest: cut karu were: wheat, barley and nothosmyrnium in two days,
butterbur and thistles in four days; picked toru were beans and ginger
mega in two or three days, turnips in six days, radishes in fourteen days, wild
chives and water-leeks in fifteen days; ginger kurenohajikami was pulled up
torimushiru in six days; and taro was dug up horu in four days.'*> According to a
register from the province of Bungo (Oita) for 737, gromwell roots were also
dug up; and poetry speaks of the peasants who dig up bracken warabi. The early
medieval Japanese probably used digging-sticks. >

Poets often refer to the harvesting of wild rice komo, a graminae, the seeds
of which were eaten and the stalks used for sparterie and making straw mats.
These stalks were usually cut in autumn, but Sone no Yoshitada mentions the
harvest in spring and summer at Yodo, south of Heian-kyo, a region noted
for this plant. Another graminae, eulalia kayalsusuki, was harvested in
autumn. Eulalia was favoured as a roofing material.'?” In these cases it is wild
plants that are being harvested.
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Drying

At first sight, it might be thought that the method of drying depended on
whether stalks or ears were harvested. Yet this does not appear to have
been so. We first give some examples from the 17th—18th centuries. Here is
an extract from the Koka shunjii, an agricultural treatise from the Ishikawa
region:

To dry hosu rice, [bound sheaves or loose sheaves?] are spread out in the
field, if the ground is fairly dry. If the ground is wet and there is no [other]
place to spread them out, [the sheaves] are hung on drying racks haza, to
allow them to dry for seven days before bringing them in. For rice, but
also for the other [cereals] harvested, it is advisable to carry out this
operation quickly to prevent [losses] caused by natural disasters.'?®

Thus it seems that both ground-drying and suspension-drying were used.
With the latter, the sheaves were hung from racks made of branches or stems
of bamboo fitted together or one branch on two supports (Figures 1.1 and
1.5). (These racks were called ‘parrots’ in some parts of France.) The choice
of drying method depended on the type of ground, dry or wet. In the above
description, sheaves with their stalks are probably meant, but sheaves of ears
that had only a short stalk were also suspended, for example in agricultural
rituals. The Hyakusho denki tells us that “before the harvest, they hang up
ears ho-kake; they stick two stems of bamboo in the ground, on the east and
west sides, and stretch [a rope] between them. Then they cut five [loose
sheaves of ears with short stalks] of rice that they bind into five small
bundles. They hang them at five points along the rope in order to present them
as offerings to the tutelary deity of the place.”'* So even ears could be sus-
pended thanks to their short stalks: the expression ‘small bundles’ is used to
refer to loose sheaves of cut and bound ears.

The Nogyo zue shows, for the Ishikawa region in the 18th century, images
of drying on the ground, on racks and also in stacks. After a period of drying
in the field, the rice was transported to the dwelling or the place of work, then
piled up into stacks that could be two or three times the height of a man. The
ears were turned inwards and the whole stack covered with a straw mat, to
await threshing. After threshing, new stacks were formed with the remaining
straw. '>°

The drying methods of the early medieval period are documented by a
government decree issued in 841:

Ministerial decree for the purpose of introducing a device for drying
rice ... From what one hears, the peasants of all the provinces, when they
are working in the fields, rely too much on the sun and forget about the
heavy rains. However, if the sky refuses to clear and the rain does not
stop, the peasants will surely suffer from hunger, even with the rice spread
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out oku in the courtyard right before their eyes. The people, who are
ignorant, are very [likely] to get into this situation. But the inhabitants of
the district of Uda (Ouda-chd and Haibara-chd) in the province of
Yamato (Nara prefecture) fit tree branches together in the middle of their
rice fields and hang up the harvest tanemomi o kakehosu to dry it. This
way of drying cereals is like exposing them to the heat of a fire. In the
vernacular, they call this a rice-drying rack inabata. Drying racks are
found here and there at present in several provinces. We order that this
device be introduced into all the provinces. No effort must be spared to
improve the well-being of the people. Jowa 8th year, 9th intercalary
month, 2nd day."!

This date, i.e. 19th October 841, suggests there was a harvest of late rice; that
year it was possibly at the end of the autumn typhoons, hence the concern
about rain. The decree tells us that ground-drying was done in the courtyards
of dwellings and suspension-drying in the fields. The authors of the decree use
for the former the term ine, rice with its stalks, and for the latter the word
tanemomi, literally “unhulled grains”, which here, however, means the harvest
in general.

Another government directive, issued in the early 10th century, adds to our
information. It condemns an abuse by inhabitants near the capital of Heian
that involved forwarding harvests to their patrons in the capital, without paying
the rice taxes levied by the province. The order is worded as follows: “The gov-
ernment officials of Yamashiro made their tour of inspection of agriculture
near the capital at the start of the early rice harvest. The farmers were cutting
the rice as fast as they could. Some were assembling racks inabata and hanging
up the [sheaves] in rows kaketsuranu, others were piling up tsumioku the rice
behind the wicket-gate [of their courtyard], still others were transporting it
dragging along [a container?]. The officials knew this was forbidden, but they
were unable to prevent it”, then when they returned two days later, no one was
left and the rice had vanished.'*

The date of this document, the 3rd year of the Engi era, 9th month, 4th
day, i.e. 27th September 903, seems to us too late for early rice, which is
mentioned in the text. Rice was either hung up to dry, as above at Uda, or
piled up tsumioku in the courtyard and not spread out on the ground oku, as
at Uda. This expression reminds us of the offerings of rice piled up ztsumioku
“like a mountain” in honour of the deities and of a poem that mentions rice
ine piled up tsumioku in a village at the foot of Mount Takakura.'** The verb
tsumioku is associated, according to our interpretation, with “stack-drying”,
known today as tsumi-boshi, i.e. in stacks.

Kono Michiaki, who has analysed the decrees, does not mention stacks, but
Hotate Michihisa gives an example of stack-drying for the year 1115. He
quotes the Denryaku, according to which a wealthy landowner piled up
rice ine o tsumu in a courtyard of his residence. The stacks formed in this way
were called inamura in poetry. A legend relating to Mount Inadane compares
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the shape of this mountain to “piled-up rice” inazumi. The ethnologist Orikuchi
Shinobu also made the connection between piled-up rice and stacks in the Great
Thanksgiving rituals.'**

What is stacked rice inazumi?

This notion appears in the early medieval toponyms for Inazumi meaning
“Stacked rice”. Cut and stacked rice occurs in an old song that accompanied
rice pounding: “At Sakata on the way to Omi (Shiga), see the stalks of rice
ine harvested and stacked karitsumite; we pound the rice at the start of a
new and virtuous reign.” Here the female pounders were preparing for the
enthronement ceremony. A poet also uses this expression: “Tonight I will go
into my temporary hut to watch over the late rice okute no ine, cut and stacked
karitsumite in my mountain field.” This suggests that poems evoking karitsumu
are referring to stacks.'*>

Another poem speaks of the dwellings at the foot of Mount Okura in Omi
in these words: “It is indeed the countless ears cut and heaped up kariho o
tsumite in autumn that have given their name to the mountain of the Large
Granary, Okura.” Here the reference is to ears and not to rice on the stalk.
The possibility of stacks must therefore be excluded. The poem alludes rather
to the storing of the harvest in ears in the granary. This notion applies to
another toponym, Hozumi, meaning “Heaped-up ears”. The word tsumu in
fact has two meanings, ‘piling up in an orderly way’ and ‘stacking in bulk’,
depending on whether it involves stalks as in Inazumi or ears as in Hozumi.
But some scholars indiscriminately associate piled-up stalks and stacked ears
with the harvests stored in granaries, unaware that rice was stored in ears (or
in grains), never on the stalk. Further, the texts quoted describe rice piled up
in the field or in the courtyard of a residence, not in a granary. How then are
we to interpret the piled-up stalks, if not in stacks?'*

The confusion comes from the fact that there is not always a clear distinc-
tion between the terms ine and ho. However, the texts quoted distinguish
them and the protocol manual Goke shidai explains the meaning: “When
cereal is harvested, one obtains rice ine (with its stalk); when the ear /o is cut,
one obtains ears for storing in a granary ei.”'?’

Let us return to the other methods of drying. The illustrated scroll Ippen
shonin eden, painted in 1299, shows images of sheaves lying in the field and
sheaves arranged in shocks shaped like cones, as well as images of stacks
which, however, can sometimes represent stacks of straw.'*®* A female poet
describes one of these methods as follows: “[In front of this] hut covered with
rice straw, one sees in the very narrow courtyard the rice from the nearby field,
cut and left to dry karihosu.” She describes ground-drying in the courtyard, but
the verb karihosu by itself does not appear to denote a specific method of
drying. The monk Rytgen, for his part, recommends suspension-drying in
these lines: “In a cramped dwelling, rather than putting the rice ine out to
dry hosu every morning, it is better to join racks hade together and hang up



Downloaded by [University of California, San Diego] at 15:55 10 January 2017

Irrigated rice and dry crops 47

kaku [the sheaves].”'*® The term hade is similar to the names haze and haza in
some modern dialects. It occurs in a poem by Sone no Yoshitada: “The ears of
wheat mugi no ho cut and suspended karihosu on the drying racks hade by a
mountain-dweller; at this moment, [seeing this] I am heartbroken.” '’ These are
not rice sheaves, but small bundles of wheat or barley ears, showing that
suspension-drying was not restricted to sheaves with long stalks.

Another writer uses the official term for this device: “While the drying
racks inabata were lined up as far as the eye could see, above the fields near
the houses, covered by the morning mist, an autumn evening breeze had
already arrived.” Inabata, written here in hiragana, in the decree quoted above
contains the characters for rice ine and loom hata, possibly referring to a system
of wooden sticks joined together. The reading inabata in the decree is from a
gloss in the earliest manuscript of the Ruiju sandai kyaku dating from 1266.
However, the dictionary Iroha jiruisho, compiled in the second half of the
12th century, gives the reading inaki and explains that it refers to a tree ki
from which rice is suspended. This reading is also found in the name of the
district of Inaki in Owari (Aichi), designating both a shrine and a family that
originally came from this place. The practice of hanging sheaves from trees is
attested both by the poetry and the iconography of the late medieval period.'*!
In summary, we can say that the drying of cereals was done using different
methods: ground-drying, suspension-drying (in sheaves or in small bundles of
ears) and stack-drying.

From ears to grains

The harvest goes through several processes before it is ready for consumption:
threshing, hulling and, depending on the cereal, a second hulling (or milling)
and husking (or whitening). We give an overview before examining the Japa-
nese data. The first operation, threshing, involves getting the grain out of the
ear. Ethnologists distinguish three basic processes:

e Hitting or beating: the sheaves are struck with the hand against a hard
surface or in a container; this is called ‘beating off’ (or ‘whipping out’)
and is done only with long stalks. Or else the stalks or ears, spread out on
the ground in a suitable area or on a straw mat are threshed with an
implement such as a long stick, mallet or flail.

e Rubbing: the stalks or ears are trampled by the hooves of animals,
crushed by a roller or, for small quantities, crushed between the palms
of the hands.

e Stripping: the stalks are pinched to separate the grains; cereals with loose
inflorescence (rice, oats, barnyard millet) are drawn between two long
chopsticks tied on one side and squeezed with the hand on the other. This
implement is called mesorias in Asturia, Spain; or else cereals are drawn
through a threshing-comb, but in the case of wheat and barley both
methods only separate the ear from the stalk.
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Horio Hisashi suggests that hitting and rubbing are suitable for cereals with
compact inflorescence, like wheat, barley, millet (setaria) and rice of the
indica variety (long rice) and that stripping is suitable for rice of the japonica
variety (round rice). As indica is more usual in China and japonica more
widespread in Japan, this explains the fact that medieval Chinese iconography
shows the threshing of rice with a flail and Japanese iconography of the
17th—18th centuries shows threshing with a comb, followed by hulling with
a flail.

Hulling and husking

The grains are then hulled, i.e. separated from their outer husk, normally by
pounding. The winnowing that follows serves to separate the grains from the
chaff. This is done using a winnowing-basket and, in the modern period,
using other implements that aerate the grain.

Then follows a second hulling: for some cereals, the glumes or thin inner
husks of the grain must be removed by pounding in a mortar or using a
hulling-mill. The grain is then sieved and winnowed again to remove any refuse.
In this way one obtains barley, millets and rice ready for consumption, as well as
wheat, barnyard millet and buckwheat ready for grinding into flour. But the rice
is still “whole”; it can be husked or polished by pounding.'*?

The operations of threshing, hulling, second hulling and husking can all
be done, if need be, by pounding with a pestle in a mortar (Figure 1.5). These
two implements, for Leroi-Gourhan, are the most widely used throughout the
world for preparing wheat and millets and for shelling beans.'**

Above, we have summarized the basic operations common to all societies.
As regards Japan, historians in fact think that, until the late medieval period,
the entire processing of rice was done at the one time by pounding in a
mortar, which implies at least intermediate winnowings and sievings (Figures
1.3, 1.12 and 1.13). It may, however, be asked whether processing was the
same for rice on the stalk and rice in the ear. For rice on the stalk, this no
doubt required the help of someone who held the loose sheaves with the ears
at the bottom of the mortar. For rice in the ear, the ears had to be removed
from the mortar as soon as they had been threshed, before continuing to
pound the grains. Historians think that pounding in a mortar was the most
widespread method of threshing and hulling. They base this on the presence
of mortars and pestles, both in documents and in archaeological contexts and
note the almost total lack of evidence of other implements.'** But their
reasoning requires some explanation.

The Japanese archaeological heritage consisted, in 1990, of about a
hundred vertical pestles kine and some forty wooden mortars wsu, dating
from the 3rd century Bc to the 9th century Ap. There were also a few winnowing-
baskets mi, an object identified as a stick for threshing cereals and some fragments
of pestles with levers karausu (Figure 1.4) that were operated with the feet.'*’
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Pounding in a mortar was a very widespread method of processing cereals.
It is described in poetry as an arduous and thankless task: “My hands chafed
by pounding the rice ine tsukeba, this evening will my young master take them
again and lament my fate?” One imagines the peasant woman who spends
hours dropping into the mortar a large heavy pestle, 1.5-2 m long, which she
holds in both hands (Figure 1.5).'%¢

Threshed rice, unhulled, had to be delivered annually by village commu-
nities to the government of their province. An early commentary on the
administrative code of 701 states: “The rice-field tax is rice converted to grains
momi.” The regional authorities recorded the rice they received in grains
momiyone. They also had the rice received as ears kachishine threshed by pound-
ing, using their own workers.'*” It may be assumed that this operation served
both to thresh the ears and to remove the grains from their outer husk, and that it
was followed by winnowing. This is shown by a legend relating to the village of
Nukaoka, “Rice-bran hill”, which is as follows: one of the armies of two warring
deities began to pound rice inetsuku for a meal; the glumes (or husks from the
grains) nuka piled up to the point where they formed a hill; after sieving &iru they
also formed a mound.'*®

The next stage of rice processing is documented for the rice paid in taxes.
The provincial governments stored the rice in the public granaries, either in
ears or in unhulled grains. This rice was a source of capital for the public
authorities. According to their needs, they then had it pounded, winnowed
hiru and sieved hifuruu, in order to obtain hulled rice yone.'*® The provincial
governments also delivered each year to the imperial court a small quantity of
hulled rice, called “pounded rice” shomailtsukiyone."® Rice was therefore
hulled by pounding, according to the following standard: one sheaf soku of rice
gave 1 to (8.5 litres) of unhulled grains momi and 0.5 to (4.25 litres) of hulled
rice, the pounding ratio being fixed at 50%.'!

Hulled rice included “white” or husked rice hakumailshirayone and “black
rice” kokumailkuroyone, the former being fully pounded at 50% and the latter,
less so, corresponding to “whole” (brown) rice (mod. genmai).'>* At the court,
rice of both qualities was eaten, but “white” rice was most especially used by
the Grains Office, which supplied all the court offices and the imperial table
for daily meals; “black rice”, it seems, was distributed to low-ranking
employees. >

In public accounting, there was mention of the cost of “cleaning or
polishing” shiragu the grain, a word containing the semantic element “white”
shirolshira. A poem alludes to the whiteness: “While the flower of the month of
the hare (the deutzia of the 4th month) dedicated to the deities opens all white,
the pestles continue to whiten the grain.” The Utsuho monogatari describes a
scene in the kitchen of a wealthy landowner, where eight pounders took turns on
four mortars to polish the rice yone shiragu to be dried, and in the metal work-
shop attached to this residence they pounded the rice to feed the fifty workers,
using mortars equipped with pestles that had mechanical levers operated by the
feet karausu. In the kitchens of a temple estate at Fujiwara-kyo, nine women
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pounders kachime each husked 5 ro (42.5 litres) of rice per day. Generally
speaking, the task of pounding fell to women.'>*

Besides the pounded rice shomai delivered by the provinces, the court had
other reserves with the harvests from the government-run rice fields kanden,
stored in the Grains Office that supplied the tables of the imperial family and
the officials in service at the court. Eight female pounders tsukiyoneme
attached to this Office each pounded three sheaves of rice a day. They obtained
0.5 to of hulled rice from 1.2 sheaves, meaning that the husking ratio was higher
than the standard imposed in the provinces. (The 3 sheaves thus gave 1.25 to or
10.6 litres of rice.) The equipment in the Grains Office included: three mortars
90 cm high and 78 cm in diameter, ten pestles, three large tubs 3.6 m long by 90
cm wide, and twenty winnowing-baskets. Since the straw was recovered, the
pounders processed rice on the stalk. They did the threshing with pestles and
mortars, or possibly in the three tubs. With the former, one person had to hold
the loose sheaves of rice, enabling the other person to pound the ears; with the
latter, the loose sheaves could be laid in the tubs to be threshed, then the grains
hulled in the mortars. The large tubs in the Grains Office may have corre-
sponded to the “horizontal mortars” yokousu mentioned in the Nihon shoki.
This type of elongated pounding tub existed in Europe in the 19th century.
Be that as it may, in the Grains Office, processing of the rice was done at the one
time, from the sheaf to the husked grain, but in the provinces processing was
almost certainly done at different times, since the rice was stored as ears or as
unhulled grains, with hulling and husking done later according to need.'>>

While all the operations for the public administrations were carried out by
pounding in a mortar, this certainly does not mean that the early medieval
Japanese were unfamiliar with other methods. The court lady Sei Shonagon
observed these tasks, after having earlier witnessed transplanting and harvest-
ing in the fields. She relates her unexpected visit to the residence of Takashina no
Akinobu (?-1009) in these words: “He said to me: “When one goes somewhere,
one should see what people do’, and he had brought in what they call rice on the
stalk ine, invited some girls from the neighbourhood, quite pretty young pea-
sant women, and had five of them thresh koku the rice. He also asked two other
girls to pull [the ropes] to turn a rotating device such as I had never seen. They
did this while singing a song in such an amusing way that I began to laugh.” !>
Sei Shonagon thus observed threshing and hulling.

Koku: which method of threshing?

Here threshing koku was not done by pounding, otherwise our author, Sei
Shonagon, would have used the term fsuku. She would certainly have
recognized the pestle and mortar, implements far too widespread for her
not to have known them, but she does not give details of the method of
threshing that she was able to observe. The same term is found in a poem
by Minamoto no Yukimune (1064—1143): “In a mountain hamlet, seated on a
stool threshing koku the late rice, the rain catches me unawares.” Another poet,
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Sakanoue no Korenori (?-930?), composed this while admiring a screen deco-
rated with a painting of a farming scene: “The rice of the harvested mountain
field has been put out to dry karite hosu; the geese arrive crying, tears well up
like picked out grains kokitaru, in an autumn melancholy.” Both poets use the
verb koku without explaining the process of threshing.'>’

The implements used for threshing koku are known to us only for the Edo
period. In use then were two long threshing-sticks kokibashi, or else two short
bamboo tubes inekan between which the stalks were drawn while being
squeezed (Figures 1.3 and 1.12).!8

A method without any special tool is beating off (or whipping out); it
involves striking the sheaves against a solid object such as a large stone,
wooden board, ladder or the edge of a tub or large container. Without a
container, a threshing area is required, for example in tamped earth, or the
use of a straw mat to collect the grains, as shown in Edo-period iconography.
This is still practised today in Yunnan using devices such as a ladder or large
tubs. However, as Kono Michiaki has pointed out, it is for cereals with
compact inflorescence, which is not the case for japonica rice.'”’

Another method of threshing without an implement is known thanks to a
legend about the village of Chiho (Thousand ears) in the district of Usuki
(Mortar and pestle) in Kyuasht (Miyazaki prefecture, Usuki-gun). It relates
that the two tutelary deities of the place, called Osuki (Large spade) and
Osuki (Small spade), saved the inhabitants from the darkness caused by the
gods, by urging them to pull off a thousand ears of rice, collect the grains
momi to nasu and scatter them in the four directions. The local people then
rubbed the ears between their hands temomu and scattered the grains, after
which the sky opened and the light of the sun and moon filled the village. The
process mentioned here is threshing by crushing between the palms of the
hands, probably used for small quantities. This method is also recorded as a
verb tamomu in the dictionary Shinsen jikyo compiled around 900, a work
that is less influenced by the Chinese dictionaries and therefore closer to
Japanese customs than the other early medieval dictionaries.'®

The 10th-century Wamyo ruijusho sometimes gives purely Japanese char-
acters and pronunciations, quoting “what people say” yo ni iwaku. This is the
case for another method of threshing, called “rice-roasting” yakigome in “the
vernacular”. The dictionary explains: “they roast yaku rice ine to turn it into
hulled rice yone”, and again: “hulled rice is obtained by roasting and pounding
new non-glutinous rice ataral/shin urushine”. But the term yakigome occurs
elsewhere as roasted rice for eating in the protocol for the banquet of the 5th day
of the 5th month at the court and in some aristocratic residences. '®'

However, the verb used by Sei Shonagon is koku, meaning ‘to thresh by
drawing, extracting, pulling off or stripping’, which differs from rubbing or
roasting. Kono Michiaki thinks this refers to hand threshing, with each ear
being drawn and squeezed between the fingers and/or the palm of the hand.
The Chinese character koku was in fact read mushiru, meaning ‘to pull off or
remove by hand’. But rice has very sharp phytoliths that cut even hardened
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skin. This method is hardly practicable for a large number of loose sheaves of
rice. And this technique is not attested by ethnography. We therefore think
that, in the scene described by Sei Shonagon, as in the poems, threshing koku
was done using two short bamboo tubes, which could have escaped her notice,
or using threshing-sticks, although neither is attested in the sources until the
16th—17th centuries.'®?

As well as threshing, Sei Shonagon observed hulling that was done using a
rotary device (equipped with ropes) pulled by two people kurubeku mono
Sfutari shite hikasete. Kono Michiaki, like Furushima Toshio, identifies this
device with the wooden hulling-mill suriusu, consisting of a fixed lower wheel
and a revolving upper wheel operated by ropes (Figure 1.6). The suriusu
appears in the early medieval dictionaries and Kono has found drawings of it
in two 12th-century documents, an illuminated stitra and the painted scroll
Jigoku zoshi. Just how widespread was the hulling-mill in early medieval
Japan? For his part, Fujii Kazutsugu has pointed out that the almanacs
recommend maintenance of hulling-mills suriusu (together with that of
mechanical pestles karausu) from the 8th century. The fengai, introduced to
Japan in 610 by a Korean monk and mentioned in the “Code” of 701, may
correspond to the hulling-mill, since the character gai of tengai was read
suriusu in the early dictionaries. A hulling-mill is found among the personal
effects of a cattle breeder attached to the Ninnaji temple in 1261, and later, in
the 15th century, these mills were part of the equipment of large holdings. A
poet of the time gives a picture of these tasks reminiscent of that of Sei
Shonagon: “Among the simple homes fami in the middle of the fields, I have
seen the lowly peasant girls threshing rice in the courtyard and heard the sound
of the hulling-mill inekoku niwa ni suriusu no oto.” So this poet also observed
first threshing, then hulling. Since here again it is women’s work, this supports
our hypothesis that Sei Shonagon witnessed threshing with short bamboo tubes
or threshing-sticks,'®® a scene reproduced, with women, in Edo-period icono-
graphy (Figure 1.12). It is therefore clear that the early medieval Japanese knew
implements other than the pestle and mortar for threshing and hulling.

All this concerns rice. What methods were used for dry crops? Even in the
18th century, they were still said to differ in each region and from province to
province. Practised among others were threshing with an implement, beating
off, pounding, roasting of ears (on Tsushima) and rubbing with the hands (for
small quantities). It is interesting to note that the roasting of wheat was also
recommended by the early agronomists of Rome and China.'®*

In the imperial vegetable gardens of early medieval Japan, barley and
wheat were threshed katsu, probably with a long stick or other implement.
The verb katsu is also read tsuku ‘to pound’, but in this case one expects the
usual character for the verb ‘to pound’ zsuku. The pestle and mortar are
absent from the equipment of these gardens. By contrast, in the imperial
kitchens there was a “place for making wheat flour” muginoko-dokoro, where
the wheat was pounded tsuku in a mortar to make noodles muginawa. In the
imperial vegetable gardens, soybeans and red beans were shelled by beating
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utsu with an unspecified tool. We think it possible that the many fulling-
blocks kinuta discovered in archaeological sites across Japan could have been
used for thrashing beans, as well as for threshing straw.'®

Storage

The population fed itself all year long with summer crops harvested in
autumn (rice, millets) and winter (beans), autumn crops (buckwheat), winter
crops harvested in early summer (wheat, barley), seasonal vegetables, plants
collected in spring and tree fruits and nuts gathered in autumn. It was there-
fore necessary to store what would keep and also put some of it aside as seed
until the next season. The proportion of seed could be as much as one-
seventh of the rice harvest and half the wheat harvest. We give examples from
four archaeological sites to show the different storage methods.

The site of Yamada-Mizunomi, at Togane in Chiba prefecture, has yielded
up many dwellings dating from the 8th-9th centuries, in the form of 140
pit-buildings and 52 pillared-buildings. Of the buildings revealed by postholes,
some, constructed at ground level, were used as dwellings; others, with a raised
floor, were used as granaries. The raised floors of the granaries are recognizable
by small holes left in the soil by the posts that supported the floor. The same site
also has twenty-three oval pits roughly one metre by two and one metre deep,
grouped together away from the dwellings. Given the absence of grave goods,
some scholars have identified these pits as underground silos. Silos are found in
other sites of the same period. They were constructed in such a way as to prevent
rain from entering.

The site of Hiraide is in the mountains near the town of Shiojiri in Nagano.
There are 123 pit-buildings and just four pillared-buildings dating from the
4th—11th centuries. Unlike Yamada-Mizunomi, several have one or even two
silos inside. Generally speaking, interior silos disappeared throughout the
country around the 7th-8th century, but exterior silos survived for a time. On
the other hand, building no. 22 of the Hiraide site, with an almost square
layout of 6 by 5.40 m, has an interior space 2.40 by 1.50 m long, separated by
a ditch and marked by small postholes in the soil. This type of space has been
identified by archaeologists as a dividing wall with a raised floor bordered by
a partition-wall, the boards of which were fixed in the enclosure ditch, and
that could be used for storing foodstuffs.

The two sites mentioned are in the north-east of the country, far away from
the early medieval capitals of Nara and Heian. Another site, that of Giike-
Imashiro, dating from the 8th-9th centuries, is located in the central region,
at present-day Takatsuki between Kyoto and Osaka. Here archaeologists have
discovered 140 pillared-buildings and no pit-buildings, which is hardly surprising
as these disappeared from the central region in the 8th century. They did, however,
survive elsewhere until the 13th or 14th century, notably in the eastern regions. At
Grke-Imashiro it has been possible to identify four residential groupings, each
comprising a main house and annexes. Each grouping has a granary with a raised
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floor and a well. Such areas correspond to the residences of local notables, recorded
in the deeds of sale that have come down to us from that time.

Yet another site, that of Konosu near Nabari in Mie, is located on the edge
of the central region, east of Nara. About 40 pit-buildings and 61 pillared-
buildings date from the 7th and the first half of the 8th century. Of the latter,
eleven appear to have had raised floors and thus to have been used as gran-
aries; but the number of granaries relative to the dwellings is far fewer than at
Giuke-Imashiro. At Konosu, pits have also been discovered that have not,
however, been identifiable with certainty as silos.'®

The four sites reveal different methods of storage: underground silos, the
corner set aside in a dwelling and the granary. Another method known from
previous periods probably continued: storage in pots and large earthenware
jars. A few examples from before the 7th century can be given, as no data
is available for the following period. Round pots buried in underground silos
have been found in various sites. In several cases they contained unhulled
rice, sometimes charred: in one instance ears of rice and, in another, grains of
rice, foxtail and barnyard millet. Other silos had no receptacle, but had an inside
layer of burnt clay or a red coating (of cinnabar?). The site of Hashibara in
Nagano has provided a total of 46.80 litres of charred rice together with beans
and millets deposited in the corner of a building. These grains could have been
kept in a very large earthenware jar 54.20 cm high, the fragments of which have
been found here. This jar had not been buried, but had probably been placed in
the dwelling. Experimental archacology has shown that an almost constant
temperature and humidity could be maintained in silos built for the purpose or
provided with a receptacle, as long as they were covered with a wooden board.

Storage in granaries and underground silos was practised simultaneously in
the same regions. The Japanese thus adapted in one way or another to
climatic factors. But the quantitative report reveals a social factor: given that
three to five silos were counted for one dwelling instead of one granary for
several dwellings, the silo would seem to be for individual use and the granary
for collective use. The length of storage may also have played a role in the choice
of method.'®’

Among the methods of storing cereals, granaries are mentioned in the
archives, whereas silos are not, meaning that we do not even know the term
by which the early medieval Japanese may have referred to them. By contrast,
the granary is evoked in poems like this one: “No granary on the river bank
to store the harvested rice, earlier transplanted by my wife, dressed in a red
garment, [its sleeves] wetted.”'®

The texts deal mainly with the practices of the public authorities. The pro-
vincial governments were concerned above all with filling their public gran-
aries okura/shoso with the grains received in taxes from the population. In
701, the administrative code stipulated that these taxes would amount to two
sheaves soku and two bundles ha of rice for an area of 1 zan (0.3 acres), i.e.
the State calculated rice in ears, but in 719 the government ordered that rice
be supplied in grains momi, giving as the reason the rapid deterioration of
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ears. This reasoning seems surprising as it is known that ears keep better, at
least in Europe and China. In Europe, grains were far more easily attacked by
insects than ears.'® In Japan, rice was stored after 719 in two ways: in grains
and in ears, depending on the period, circumstances and place. Twenty-five
yearly account registers for several provinces, dating from 730-738, are still in
existence. These registers provide us with information about the public
granaries.

A count of the public granaries noted in these twenty-five (albeit fragmen-
tary) registers gives 1,500 buildings. It can be estimated that the total number
of public granaries for the entire country was between six and ten thousand,
taking into account that each of the sixty provinces managed one to two
hundred granaries. The buildings mentioned in the registers include granaries
with rice in ears kaikura, granaries with rice in grains momikura, granaries
with dried rice hoshiiikura (drying being a very early preservation method
known in other countries), granaries with foxtail millet in ears awakaikura
and granaries with millet in grains awamomikura. Cereals in grains were
stored with their husks (keeping them better acrated). The estimated reduc-
tion in the edible volume after winnowing and sieving was 6-10%, the
proportion increasing as the grain aged.!””

All the buildings no doubt had raised floors, but were constructed in a
variety of ways: of boards itakura, of billets marukikura, with mud-brick
walls tsuchikura, with interlocking horizontal beams azekura, in a pair of
two granaries with a single roof futagokura. They were often roofed with thatch
or shingles, sometimes with cypress bark hiwadabuki, sometimes with tiles
kawarakura. Houses on posts ya roofed with thatch kusaya, with, in one case,
plastered walls nurikabeya were sometimes converted into granaries. The large
monasteries had the same types of granaries to store the income from their
estates. Very long granaries nagakura and hoso were rare.'”!

The register for the province of Izumi dating from 738 gives specific
examples of the methods used. Granary no. 1 on the east side has an almost
square layout of 5 by 4.80 m, and is 3.15 m high. There is an opening soko(?)
in the floor(?) measuring 1.53 by 1.20 m. In this granary was stored a volume
of 891 koku (75,735 litres) of rice in grains with their husks, from which 81
koku had to be deducted after winnowing. The grains were stacked on a bed
formed by 130 small bundles of rice ears. The stored volume had a height
tsumidaka of 3.10 m, meaning that the granary was filled almost up to the
ceiling. The other granaries in Izumi followed the same pattern, though some
were not as full and others were empty.'”

The register of the public granaries of Etcht, drawn up in 910, thus two
centuries later, provides us with other details. This document is fragmentary,
like that of Izumi, but here one sees granaries that are far larger in size: they
are 812 m long by 5-9 m wide and are 3-4.50 m high. They can hold
1,000-6,000 koku (85,000-510,000 litres) of grain. Like the granaries of Izumi,
they contain either grains or ears, and two granaries are filled with dried rice.
The grains are stacked on a bed of ears 15 cm thick. Reading these registers, one
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has the impression that ears were stored loose. But for dried rice they used cloths
in which quantities of 5 ro (42.5 litres) were wrapped. Beans were probably
stored in straw sacks tawara.'”

The storage capacity shows marked differences between Izumi and Etchu.
On the one hand, it may be supposed that a gradual change could have occurred
between 738 and 910; on the other hand, there were administrative irregula-
rities. From 714, the government was aware of the difficulty of managing
granaries of very disparate sizes when it came to calculating the quantities of
the reserves. It therefore laid down three standard sizes to be adhered to for new
buildings: large granaries of 4,000 koku, medium-sized granaries of 3,000 koku
and small granaries of 2,000 koku. Yet in Izumi just two of the twenty-nine
known granaries meet this standard. Perhaps it was only later that the
provincial governments built larger granaries like those of Etchu.'’™

Moreover, some of the reserves had aged. In Izumi, the granaries con-
tained, in 738, grain rice stored since 734 and the beds formed by ears went
back to 722. At the same period, other provinces recorded reserves older than
five years. In Etchti, some stocks went back several decades, others nearly a
century. This is why the documents distinguish between recent reserves
atarashiki ine and old stocks mukashi no ine, furuki momi.'’> The regulations
stated that rice and foxtail millet could be kept for nine years, dried rice for
twenty years and the other cereals for two years. The central government
required the regional administrations to use the old reserves before the recent
stocks, to use ears before grains and to thresh the stocks of old ears first. All this
did not prevent the damage caused by insects and rot, especially of dried
rice. Every year, it was necessary to replace rice that had been attacked by
insects mushihami, dried rice that had spoiled ashihoshiiilakubi and rice that had
been charred as a result of fires yakinokori no momi."'’® Similar storage problems
almost certainly affected the large aristocratic and monastic estates; but for
the general populace it was rather the opposite. Often the household reserves
were exhausted and there was no rice left to eat or to sow the rice fields in
the spring, which meant that the peasants were obliged to obtain a loan of
rice every year.

The management of agrarian space

Fallowing and idling

A few general points deserve our attention, now that we have followed the
cycle of agricultural work from the preparation of the soil through to the
storing of the harvest in granaries. These concern the problems of fallow,
idle and waste land, double-cropping and the conversion of irrigated fields to
dry fields and vice versa. Agronomists distinguish between fallow land — land
that is tilled but not sown in order to prepare it for the next season’s sowing, and
idle land — a field left untilled in order to recycle the minerals in the soil with a



Downloaded by [University of California, San Diego] at 15:55 10 January 2017

Irrigated rice and dry crops 57

view to cultivation in the near future. They differ from waste land, which is
considered to be unused or abandoned land.

With fallowing, it is first of all important to distinguish between dry and
irrigated crops, as a fallow period is in fact detrimental in the case of irrigated
rice fields. A rice field left idle for one or more years becomes porous: the
roots of self-sown vegetation damage the bed of the rice field formed by the
sole of the plough, which subsequently makes management of the water level
impossible. Experimental archaeology has shown that a rice field left idle for
a year loses roughly half its productivity.'”” By contrast, fallowing is beneficial
for dry crops. Without a period of non-cultivation, yields decrease markedly
from the second harvest because the minerals in the soil become exhausted. This
point is not mentioned by the early medieval texts and even by Edo-period
agricultural treatises. Japanese works show no interest in fallowing, whereas
they give a great deal of attention to manuring, another method of soil
improvement.

It is all the more remarkable that the Aizu nosho (18th century) recom-
mends fallowing every second year on non-irrigated land for poor soils. This
treatise uses the expression “half-idle” kataarashi, which seems to imply a
cultivated plot and uncultivated land side by side. This principle is docu-
mented by an archaeological discovery. The site of Kuroimine in Gunma was
buried following a volcanic eruption in the second half of the 6th century. It
has preserved a fossilized field with ridges, next to a plot with levelled ridges
and thus resting. On the other hand, the encyclopedia Wakun no shiori, pub-
lished from 1777 to 1887, defines kataarashi as “a rice field or dry field left
uncultivated or idle every second year” and is therefore unaware of the
difference between dry and irrigated crops.'”®

In the early medieval period, the administrative code of 701 instituted the
distribution of rice fields by the State to the population of the country by way
of public holdings, and it tolerated the granting of areas twice as large where
soils were poor ekiden. The “Code” also provided for the confiscation of lands
left uncultivated for three years and their redistribution to other applicant
farmers. In other words, the State accepted idling for one year, though seldom
for more than two years. The “Code” uses the term “alternating fields”
ekiden. According to the 9th-century commentaries, this term refers to land
sown every second year toshi hedachite koshusu, but this Japanese explanation
is taken from a Chinese classic, the “Rites of Zhou”, written between the 8th
and 5th century Bc.'”

The rule laid down by the Japanese “Code” was applied in certain cases,
even though it deprived the State of tax revenues. In 821, the peasants of two
districts in Kawachi (Osaka) note their difficulty in paying the rice-field taxes,
arguing that these fields produced only 200-300 sheaves for an area of 1 cho
(1.13 ha) and that this volume was decreasing year by year. “This is why we
cannot sow the rice fields that were cultivated the previous year”, they said,
and asked to receive twice the area by way of alternating fields ekiden, basing
their argument on the regulation in the “Code” and on the fact that this



Downloaded by [University of California, San Diego] at 15:55 10 January 2017

58 [Irrigated rice and dry crops

regulation had previously been applied in favour of another province, that of
Harima (Hyogo). Six years later, in 827, the neighbouring province of Izumi
(Osaka) lodged a similar request on behalf of three districts, referring in its
turn to the examples of Kawachi and Harima. Izumi requested a total of 500
cho (565 ha) of ekiden, explaining that as good rice fields were scarce, it was
necessary to allow for losses in the event of drought.'®”

Apart from these two petitions, which obtained favourable responses from
the government, alternating fields ekiden are not mentioned again in the
texts. Also, reading the two decrees, idling seems to us to be misunderstood and
seldom practised. In fact, the yields from a rice field left idle for a year do not
increase, but are more likely to decrease, unless special care is taken. Further-
more, the figure of 200-300 sheaves of rice per cho is not outside the standard of
the time; on the contrary, it is within the limits of yields estimated by the gov-
ernment for lands of mediocre quality. The second petition, in which the pro-
vince of Izumi claims to want to guard against droughts, clearly shows a lack of
understanding of idling, since its role is not to guard against bad weather but to
renew the soil. In both cases, it seems to us, the regional governments cleverly
managed to obtain additional arable areas. They quoted the regulation in the
“Code”. This regulation, copied from a Chinese work, was not intended for rice
fields but for the dry fields of northern China.'®!

While the term ekiden disappears from the texts, kataarashi, “half-idle”,
occurs in poems composed around 1200: “What a sad sight, this rice field
harvested last year, half-idle land, while they collect the seedlings from the
seedbed beyond the heavenly river.” “In the small half-idle rice field, behind
my mountain dwelling, I do not even encircle with a rope the plot cultivated
last year.” In both cases, the “half-idle” plot was cultivated the previous

year.'®?

“Half-idle” lands kataarashi

In the land surveys, land maps, inventories and other administrative docu-
ments of the 8th—12th centuries, large numbers of uncultivated plots are evident
among the fields. On the monastic estates, cultivated dry fields hatake and
cultivated rice fields kenkaiden were interspersed with other plots lying fallow
or idle for a year roshi-are, temporarily fallow or idle ima-are, permanently idle
or waste tsune-are and abandoned or waste lands kohai. In fact, the unculti-
vated areas often accounted for at least one-third and sometimes exceeded one-
half of holdings, but these areas decreased around the 12th century. 183 However,
the administrative terms do not take account of circumstances and the technical
aspect of fallow or idle lands.

To explain the large number of waste lands, Toda Yoshimi, in 1967, put
forward an interpretation that may well raise certain questions. Toda distin-
guishes three types of waste or idle lands: uncleared virgin lands, lands
abandoned after having been cultivated and temporarily uncultivated fields, i.c.
lying idle for a short time, these last corresponding to the foshi-are of the texts.
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Quoting the definition of the dictionary Wakun no shiori, mentioned earlier,
Toda explains that kataarashi means “idle or uncultivated arashi or are every
second year kata-, or toshi no kawarugawaru”. He therefore seems to think that
the “idle lands” of the texts refer to fallow fields being prepared for sowing. Toda
also accepts the explanations given in the decrees of 821 and 827, but we noted
earlier that these decrees, like the Wakun no shiori, ignore the technical reality of
rice fields. Thus Toda maintains, incorrectly, that idling or fallowing is necessary
in “unstable arable lands” (fuantei kochi, in what sense?), rice fields and dry
fields. He even thinks that fallowing can solve the porosity of rice fields.'®*

At this point, it is necessary to further clarify certain technical terms. Both
fallow land and idle land are temporarily uncultivated and are not sown, but
a fallow field is being prepared for sowing by one or more tillings, as Frangois
Sigaut has explained. In other words, while fallow fields are tilled, idle fields
are not. The early medieval Japanese term arashi/are indicates the wild nature
of uncultivated land which, in the Japanese climate, is rapidly invaded by self-
sown vegetation. Duration is expressed in Japanese by the semantic elements
tsune (permanent), ima (temporary) or toshi (for a year). The term arashi does
not imply any technical notion, merely the physical aspect of a piece of land.
Moreover, idling or fallowing certainly does not apply especially to poor or
“unstable” soils, but it enables the yields of soils of any quality, even good, to
be maintained or increased while reducing the investment in labour, and this
only for dry crops, as the 18th-century treatise Aizu nosho rightly points
out.!

In view of all this, how can we account for the many uncultivated plots
scattered among the holdings of early medieval Japan? The failure of the
hydraulic systems may be a factor in the case of rice fields. For example, during
a dispute with the public authorities of the province of Kii about the use of
irrigation equipment, a monastery on Mount Koya pointed out that the rice
fields had been abandoned kohai, because they could not be sown owing to a
lack of water mizu no tayori nashi. This seems to have been a frequent occur-
rence, since a decree of 902 states, with regard to abandoned fields kohai: “The
areas brought under cultivation and the uncultivated areas are change every
year, and the hydraulic situation suiriku no tayori changes every day.” In these
instances, idling or fallowing was not intentional but accidental. '8¢

One can also point to management problems, such as the shortage of
labour. There is, for example, the desertion of the rice farmers, in 988, in the
province of Owari. The cause, in this case, was attributed to the adminis-
trative failings of the governor, while in other cases it could have been due to
tax evasion or a shortage of labour, to negligence at the level of monastic or
individual holdings, or sometimes possibly to a ruse for obtaining tax exemp-
tions. Be that as it may, since idling or fallowing was detrimental to rice
growing, it could not have come from a desire to increase yields.'®’

However, it is necessary to re-examine the duration of fallowings and the
tillings of irrigated rice fields. Rice was sown in the 3rd month, transplanted
in the 5th month and harvested in the 8th, 9th or 10th month. In the early
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medieval period, the rotation of rice followed by a winter crop was still
uncommon, which meant that the rice field was left uncultivated for seven or
eight months. During this time, there were one or more tillings, attested for
seedbeds in the 2nd month and for rice fields between the 1st and 5th month.
Poets mention the tilling of rice fields a and that of “idle rice fields” arata.'®®
The word arata contains the semantic element ara meaning ‘uncultivated’,
‘wild’, ‘lying idle’, with no differentiation as to the length of time involved. We
therefore think it possible that “idle rice fields” refer to reclaimed abandoned
fields or else simply to rice fields which, although appearing to be uncultivated
in winter, await sowing in the spring or transplanting in the summer.

For dry crops, two hypotheses are possible: accidental or intentional idling,
the latter intended to renew the soil. The main thing is to know whether idle
land was tilled and thus prepared for sowing like fallow land. Dry fields, in
effect, were left uncultivated for several months of the year. Unlike Europe,
there was no knowledge of a three-course rotation system over two years, a
practice born of hot dry summers and cold wet winters. The climate of Japan,
hot and humid in summer, cold and dry in winter, favoured a single annual
harvest, double-cropping being restricted to certain regions from the 9th cen-
tury. Tillage is mentioned especially for the rice fields, but is also attested for
the imperial vegetable gardens. Obviously dry fields were also tilled, both on
aristocratic holdings and on small individual holdings. In this sense, one may
consider the period of the year during which the land was unproductive, and
that came in between the harvesting and sowing of dry crops, as a kind of
catch-fallowing. The early medieval Japanese may also have used fallowings
of one or two years in order to renew the soil. This is shown by the discovery
of tropical rice made by Sato Yoichird in archaeological sites dating from the
Yayoi to the Heian period. This is non-irrigated rice grown in dry fields. An
investigation of the site of Magari-kanekita in Shizuoka, dating from around
400 ap, has also revealed the existence of adjoining rice-field plots, some
overrun with weeds and the others cleaned.'®® This suggests the presence of
plots of cultivated rice fields and idle rice fields on the same land. This cluster
corresponds to the description of temple lands mentioned above. There were
probably also fields left idle for an indefinite period corresponding to lands
abandoned due to management problems.

With regard to the examples of uncultivated soils recorded in the docu-
ments, these can be classified into three types: cultivated fallow or idle fields,
temporarily idle land for reasons of poor management, and intentionally
abandoned land. But let us not forget that the latter two could provide the
vegetation for green manuring of the adjacent plots and, in this sense, could
be very useful for crops. None of this, however, appears in the early adminis-
trative terminology, which takes no account of circumstances and seems to be
ignorant of the technical aspects of tillage and manuring as they relate to
idling. In the final analysis, we find ourselves, for early medieval Japan, faced
with the rather unusual case of a historiography that does not distinguish
clearly between idling for dry crops and that for irrigated crops.
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Double-cropping

How far back does the practice of annual double-cropping go and how wide-
spread was it? This question has interested a number of scholars.'*® We give here
the textual references collected by Kimura Shigemitsu. A petition titled “Report
of the district officials and local notables of the province of Owari”, Owari no
kuni gunji hyakushora gebumi, addressed to the imperial court in 988 by low-
ranking officials on behalf of the inhabitants of Owari, sets out thirty-one
grievances concerning the abuses attributed to the governor of this province.
Article fifteen accuses the governor of levying wheat or barley as rice-field taxes,
in addition to the rice tax. The text mentions wheat or barley harvested in
summer natsu mugi, i.e. from the 4th to the 6th month."”! The inhabitants of
Owari started from the premise that dry crops were not subject to taxation.'*?

In Owari, it was a question not of dry fields, but of a winter crop grown
in the rice fields after the rice harvest. Double-cropping nimosaku meant
successive cultivation of a main crop (rice) and a secondary crop in the same
field. It was probably not yet widespread, but is nonetheless attested in several
cases. In 1118, a dispute brought into conflict the intendant and the cultivator of
land connected with the Ise Shrine, because the cultivator had on his own
initiative sown wheat or barley in the rice fields in the 9th month, after the rice
harvest. Following the manager’s complaint, Ise recognized the cultivator’s
right to sow a winter crop. The subject of the dispute was therefore the privilege
of a second crop after rice.'”*

A similar event occurred on the Zentstji and Mandaradera temple estates
in Shikoku. In 1123, the intendant requested an exemption from the tax on the
“spring rice fields” haruta that were sown with wheat or barley and safflower.
This suggests a combination of rice with dry winter crops. Yet, twelve years
later, these “spring rice fields” are clearly distinguished from the rice fields
allocated for early rice waseda. Thus the “spring rice fields” no longer carried
rice, but only winter cereals. Then in 1145, these rice fields are referred to, in the
relevant document, as dry fields with temporary idling foshi-are and permanent
idling tsune-are. In other words, they had winter crops alternating with idle
fields in summer. Kuroda Hideo concludes from this that the “spring rice fields”
originally carried rice in summer, wheat, etc. in winter, that they remained
uncultivated in summer (for lack of water or some other reason) and were
therefore recorded as permanent fallow lands, which nonetheless continued to
be sown in winter. Permanent fallow lands thus referred to the absence of cul-
tivation in summer. In short, the “spring rice fields” were in fact turned into dry
fields. This is an example of double-cropping that resulted in the abandonment
of the main crop.'**

The attraction of the second harvest lay in the fact that it belonged in
its entirety to the farmer, for both rice fields and dry fields. However, things
changed very quickly for double-cropped dry fields. Let us take the example of
two Todaiji estates. In 1160, there were two inspections of the dry fields, in
spring and in autumn, on the Yuge and Ichii estates of this temple, inspections
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intended to fix the two taxes to be paid during the year. The other estate, that of
Kataoka in Harima, paid a tax in spring in wheat or barley, and in autumn in
oil. Perilla was probably grown in summer.'*>

Three other holdings in Yamashiro also paid two taxes in 1169, 1181 and
1214. In one case, it was specified that the first tax was to be used to make
wheat noodles muginawa. The Kamakura shogun later established the legality
of the double tax on dry fields in the regulations Tsuika ho.'® This involved
two non-irrigated harvests. The shogun nonetheless banned the tax levied on
the second harvest after irrigated rice. When certain complaints reached
Kamakura from the provinces of Bizen and Bingo in 1264, a decree stated: “the
peasants of all the provinces sow wheat or barley after harvesting the rice, and
they call this rice-field wheat/barley”. In reply, the shogun granted full enjoy-
ment of the fruits of the winter crops to the farmers on the estates under
shogunal administration.'®” Still, it is possible that outside his jurisdiction
estate owners imposed double taxation. While other evidence of rice growing
associated with a winter crop is later than the 12th century,'”® it does not
exclude the possibility that this practice existed much earlier. The double-
cropping of rice fields could easily have escaped mention in the administrative
documents, since it did not involve either legal deeds or taxation.

We find a reference to this practice in the 9th century. The Ryo no shiige, a
compilation of commentaries by various authors relating to the adminis-
trative code of 718, mentions double- and even triple-cropping in the clause
concerning the leasing of rice fields. As this text is the subject of considerable
debate among historians, we first give a translation:

The lease of rice fields is limited to one year. The Kekki says: how is the
one-year limitation to be understood? If the lease period begins in autumn
this year, is it permissible to lease the rice field [from autumn] in order to
grow [rice in it in the spring of] next year or not? Reply: it cannot be pro-
hibited; this can be understood from the meaning of the following part of
this regulation. The Shuki says: how is the lease limited to one year to
be understood? If the rice field is sown two or three times, while respecting
the term of one year, can the lessee’s wishes be agreed to? Reply: there is no
rule; it depends on the lessee’s wishes ... Question: for the lease, is there a
precise time of the year or not? And again: for lands cleared by individuals,
is it admissible to give them an indefinite lease? Reply: it is not prohibited to
enter into the lease in autumn in order to execute it the following year.'*

This clause can only be interpreted in the sense of the leasing of rice fields
where there is the possibility of a winter crop before rice, whereas the pay-
ment concerns only the rice harvest. When the lease began in autumn, the
contract year included the sowing of wheat or barley in the 9th month,
harvesting in the 4th month, the transplanting of rice in the 5th month
and the rice harvest in the 8th month. A third crop of buckwheat, sown in the
7th month and harvested in the 9th month, seems unlikely.
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In his article on double-cropping, Kawane Yoshiyasu suggests that this
practice dates from the 12th century, and he thinks the 9th-century text is
unrealistic and the product of the author’s imagination. Yet, to “imagine”
double-cropping, it was necessary to have some knowledge of it, at least in
theory. What is more, Kawane wrote these lines in 1965, at a time when dry
crops were still little studied. In his turn, Kimura Shigemitsu, a specialist of
dry crops, gives examples of double-cropping, but he thinks that the few
sources relating to it do not allow us to consider double-cropping as being
widespread from the 12th century.?*

Japanese scholars seem to regard annual double-cropping as a rare phe-
nomenon. Yet it was practised in Egypt and in north-eastern India from the 2nd
millennium Bc. In China, it is attested from the Tang (618-907) and, under the
Northern Song (960-1127), double-cropping of rice and wheat became wide-
spread in the region of Jiangnan. We share the opinion of Isogai Fujio, accord-
ing to which the 9th-century Japanese text shows that this practice was known
at the time in Japan. The second yearly grain harvest was very attractive to
farmers, since it was exempt from taxation up to at least the 13th century.
Moreover, at that time, rice cultivation was insufficient to feed the population of
the country. If double-cropping is hardly attested by the texts, this is because it
fell outside the control of the public administration; and if it were subject to
taxation from the 13th century, this meant that by then it had already
spread to some extent, at least in certain contexts. It must not be forgotten,
however, that double-cropping needs intensive tillings and higher quantities of
fertilizer than normal, since wheat and barley are hungry crops.?’! Also, it was
not practicable in very wet soils. Cereal double-cropping was thus subject to
stringent requirements as regards labour, manuring and geographical
conditions.

The conversion of fields

The “spring rice fields” in Sanuki were gradually turned into dry fields in the
12th century, as noted above. Field conversions are attested from the 8th
century. A map dating from 735 of the Gufukuji temple estate, also in Sanuki,
shows “dry fields that had become rice fields” hatake narita and “cleared rice
fields now bearing dry crops” imahatake konden. One also finds in other
documents “dry-irrigated fields” hatakeda. This type of land had previously
been regarded as a field with alternating crops, i.e. it would have had irrigated
or dry crops depending on the water supply during that year.?*

We give some ethnographical data before interpreting the textual references.
In the middle reaches of the Shirokawa river at Kumamoto in Kytshi, during
the Meiji era (1868-1912), colza was grown in winter, foxtail millet and rice in
summer. Ridges were prepared in the fields after the colza harvest, with
between one-third and one-half of the land given over to irrigated rice and the
rest to millet, depending on the water supply at the time. But it was first
necessary to go over the ground dozens of times with an ox-drawn harrow.
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This practice, called hata narita or tanari hata, had been known in this region
since the 17th/18th century. Even if the comparison with the Gufukuji lands is
tempting, the investment in labour required by this method seems to us
impracticable in early medieval Japan.?**

The agricultural treatise Nogyo zemsho, written in 1697, states: “The dry
and wet fields must be moved every year to allow the soil to rest. If the
areas are insufficient, crops must be alternated on the same lands. One may, in
certain places, turn a rice field into a dry field for one or two years to renew the
soil.” The writer recommends this method for the profitable commercial crops
that were becoming popular in the 17th century, such as cotton. He in fact
thinks that the land will again be suitable for rice growing after one or two years
of dry farming, but he also explains that this procedure requires a very good
knowledge of the soil and great zeal.?** This example also seems to us to be
hardly applicable to the early medieval period.

Outside of Japan, Sasaki Komei mentions having observed the alternation
of dry and irrigated crops in Nepal in the 1950s and 1960s. Around Pokhara,
a region 2,000 m above sea level, they grew rice and sowed shikokibie,
Eleusine indica Gaertn. var. coracana Makino, in the rice fields in years of
drought.”®

The above three instances of irrigated and dry crop rotation are very special
cases, brought about by exceptional circumstances and requiring a great
deal of labour. Normally, it is not advisable to drain a rice field, as the soil
becomes porous and no longer keeps the water level even. The rice field thus
loses the regenerative effect of the water. Dry farming is possible in a drained
rice field, but not the reverse. In other words, the soil structure necessitates a
long-term decision. Irrigated and dry crops are not interchangeable.?*® Of
course, all this concerns the rotation of crops over one or more years, and not
irrigated and dry double-cropping in a single year, since the rice field is drained
every winter.

What then is the direction of field conversions in early medieval Japan?
After the example of the Gufukuji estate, mentioned above, we can list the
following cases. In 846, there is a “dry-irrigated field” hatakeda on a small
individual holding in Yamato. This is probably a dry field turned into a rice
field. The Japanese term could also be read “a dry field and a rice field”, but
enumeration is normally expressed in the texts in inverse order: fa-batake. For
the years 873 and 887, two surveys of the same land in Yamashiro, belonging
to the Koryaji temple, show that several plots, originally irrigated, were later
drained and vice versa. In 905, the Kanzeonji temple in Chikuzen, Kyushi,
records 25 cho as rice fields (of mediocre quality) in a batch of 49 cho regar-
ded as dry fields two centuries earlier, in 703. The 25 ¢ho had therefore been
turned into dry fields at an unspecified time between 703 and 905.%%7

We have more precise information thanks to the land survey of the Eizanji.
It records, in 990, four small plots of 1 zan (0.3 acres) of dry fields scattered
among the rice fields of its estate in Yamato. Later, the dry fields increase and
decrease periodically, reaching a total of 10 ¢ho (11.3 ha) in 1025, an increase
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due to the acquisition of new lands, but also to the conversion of several rice
fields. For the Toji, the land survey records in 1062 the condition of the cul-
tivated plots on its estate at Hirose in Yamato. There in addition to rice fields
and dry fields are marked several plots called “irrigated-dry field” tashiro also
read tabatake, plots where some rice fields have probably been turned into dry
fields, i.e. the opposite of hatakeda. Other tabatake are found on the Hida
estate of the Todaiji in Yamato. In 1169, the inspection register for this estate
mentions dry fields, including on the one hand converted rice fields tabatake,
and on the other hand rice fields ta that may be interpreted as irrigated dry
fields sown with rice.?*®

The cases mentioned confirm the transformation of rice fields into dry
fields and of dry fields into rice fields. For the latter, Kimura Shigemitsu
suggests a process of land clearing.?*® In fact, cleared lands in principle first
carried dry crops and could then grow irrigated rice if hydraulic systems had
been put in place in the meantime. For at least four years, cleared virgin land
normally produces only dry crops, and then only through annual rotation, for
instance of wheat, millets and beans. The land can be turned into a rice field
after the first dry crops. This conversion therefore takes place in the context of
new land acquisitions. One can mention the example of three small plots
belonging to the Toji: in 915, the temple demanded their return after they had
been incorrectly recorded by the district office as public fields. The temple
explained that it had cleared this land and that “the hydraulic conditions, mizu
no tayori ari, have recently made it possible to turn it into rice fields”.*'°

It may be noted that, generally speaking, expressions such as “depending
on the hydraulic conditions” mizu no tayori, or “depending on the wetness or
dryness” suiriku no ben of land do not refer to the alternation of irrigated and
dry crops, but have to do with the choice at the time, which is governed by the
water supply. This fact ties in with the case, noted by Kuroda Hideo, of the
“spring rice fields” that carried rice in summer and dry cereals in winter, but
remained uncultivated in summer owing to a lack of water and ended up
becoming dry fields.?!!

The interpretation of Kimura Shigemitsu concerns the conversion of dry
fields to rice fields and that of Kuroda Hideo the transformation of rice fields
into dry fields. They are quite unusual cases. Next to these examples, there are
more mundane cases of too little or too much water, such as the following. In
928, a man sold his land of 1 zan (0.3 acres), consisting of a rice field of 200
bu and a dry field of 160 bu (1 tan = 360 bu). Since this plot was previously
recorded as a dry field of 1 fan, the owner explained that “as the hydraulic
conditions were favourable, we could not keep all of it as a dry field and
turned part of it into a rice field”. The opposite case is documented in 830 for
rice fields granted as a public holding to the peasants of the province of Awa
in Shikoku: in a plot of 10.2 cho (12 ha) of rice fields were scattered several
dry fields, because “there is no way of irrigating these plots, as they are loca-
ted too high up on ridges”.?!'? These two examples, it seems to us, show that
the conversion of fields in one or other direction had nothing to do with the



Downloaded by [University of California, San Diego] at 15:55 10 January 2017

66 Irrigated rice and dry crops

farmer’s preference, but was very often dictated by the hydraulic conditions
and the geomorphology of the terrain. This appears to be the case as much
for individual holdings as for temple estates. Moreover, some converted fields
of the Gufukuji temple, mentioned above, were located in an old river bed
and had thus been subject to the topographical changes of the area.

Be that as it may, the government was wary of the conversion of rice
fields to dry fields, for the simple reason that the latter were not taxed. It
formulated the prohibition of this practice by decree in 840. Nevertheless,
the conversion of fields continued. It produced the toponyms “Dry-irrigated
field” Hatakeda and “Irrigated-dry field” Tabatake, which are found in some
land surveys.*'?

In summary, it may be said that in early medieval Japan there was probably
no voluntary and systematic alternation of dry and irrigated crops, but only
occasional conversions from one to the other. The conversion of fields could
have been the result of specific practices such as land clearing and annual
double-cropping, but in the other cases it must have been dictated by the
water supply.”'*

Agrarian developments in the late medieval period (13th—16th centuries)

In this chapter, we have followed the agricultural operations month by month
and in parallel for rice cultivation and dry (non-irrigated) cereal crops. The
main work in the fields has been mentioned, from tillage to the storage of the
harvest, taking in fertilization, sowing, irrigation, weeding, struggles against
disasters, harvesting, drying and hulling. The historical sources give more
information for the 8th—12th centuries than for the following period, thanks to
well-preserved legislative and administrative documentation accessible in the
collections of historical texts. Moreover, the poetry evoking peasant life has
enabled us to retrace the agricultural operations from the cultivators’ point of
view. For the period from the 13th century, the documentary situation changes
along with the social environment of the country, owing to the decentralization
of political power. With multiple hierarchies divided between the aristocratic,
military and religious ¢lites and encompassing diverse regional and local
interests, the historical sources available to us are equally scattered.

The late medieval sources were mined by the first generation of agronomist-
historians and their researches resulted in “The Medieval History of Irriga-
tion” (1943) by Hogetsu Keigo and “The History of Agricultural Techniques”
(1947, 1949) by Furushima Toshio. The latter is still the standard reference in
Japanese. However, characterized by an evolutionistic approach, Furushima’s
work places significant technical progress and generalized increases in yields
in the late medieval period. His data was used and completed by Kuroda Hideo
(1984) and Kimura Shigemitsu (1992), but the image of increased yields was
modified and toned down by these two scholars. Other interpretations have
since been added, but there have been no major discoveries since the works
mentioned. In this section, we take account of the Japanese researchers who
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have studied the archival texts, in order to give an idea of developments during
the late medieval period.

For the period from Kamakura (1185-1333) to Muromachi (1392-1573),
general works on Japanese history still often refer to the rapid expansion of
agriculture, as set out by Hogetsu and Furushima, and even speak of intensive
agriculture. They note in particular the following technical advances: the spread
of iron tools, the spread of draught ploughing, the increase in dry crops, and
improvements in hydraulic systems and fertilization.?'> Kuroda and Kimura
have noted two other important aspects: double-cropping and improvements in
crop species. We discuss these later in the chapter.

Concerning the spread of iron tools, the archaeological sites of all periods
have yielded relatively few hoe and spade cutting edges, and it was long thought
that iron tools were not widely used. It is now known that the iron was recycled,
because of the few forged objects but a lot of scoria or scrap from the forge
discovered in sites from the 6th century. Before that, iron objects were
imported from Korea, in the first centuries before and after our era. The
techniques for extracting and forging iron were transmitted from the continent to
Kytsha from the 5th century. The Japanese first forged harvesting knives, then
sickles and the U-shaped cutting edges of hoes and spades that were fitted onto
wooden heads. All these wooden implements tipped with iron spread from the
west of the archipelago towards the centre and then to the east of the country.
They were widespread in the central region and as far as the area of Tokyd and
Chiba from the 7th to 8th centuries. Thus the progress thanks to iron in
manual tillage and harvesting dates from the early, not the late medieval period.
Spades and hoes with iron-tipped wooden heads remained in use up to the
20th century (Figure 1.6), albeit with temporal and geographical variations in
the shape and weight of the tools.*'®

The variants of the iron-tipped hoe and spade are shown, with drawings, in
the “Handbook of Useful Farm Tools” (Nogu benriron), written in 1817 by
Okura Nagatsune (1768-?). This treatise states at the beginning of the first
chapter: “The hoe is the most important agricultural tool in Japan as in
China; it is our daily companion both for the cultivation of the one hundred
grains and for that of the various vegetables; without the hoe we cannot till
the fields.”*'” It may be noted that hoes and spades tipped with iron, as well
as sickles with an iron blade formed the basis of the tillage and harvesting
tools over the centuries.

Farming equipment

The spade, hoe, harrowing-comb (a harrow in the shape of a large wooden
comb) and plough or ard (scratch-plough) (Figures 1.2 and 1.9) were the
tillage tools of the “zealous farmer” of the 11th century, as he is presented to us
in the Shinsarugakuki (see above, p. 14). The 12th-century Konjaku monogatari
relates the story of “A brother and sister who went to live on an unknown island
in the province of Tosa”. These two inhabitants of a village located on a bay in
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the district Hata-gun sowed rice in a seedbed; then, at the time of trans-
planting, they loaded the seedlings into a boat, engaged “transplanters”
uebito and took away “all their goods, starting with their food supplies”, that
is: “the harrow, plough or ard, sickle(s), hoe(s), axe(s) and the spade used to
prepare the edges of the rice fields ratsuki”. Another version of the same
story in the Uji shiii monogatari, ca. 1221, adds to these goods cooking-pots
and large iron pots.>'® It is clear that tools and utensils formed part of the
family inheritance. It is precisely because of this status that they are found
in the administrative documents relating to disputes or confiscations.

We can now “visit” a few landholdings of the 12th—15th centuries, thanks
to several administrative documents (see Table 1.1). These texts show lists of
confiscated goods, including farming implements, weapons, Kitchen utensils,
textiles and food reserves. This data makes it possible to place the owners of
these goods in their social milieu. They are local proprietors who are fairly
well-off, and one is a poor woman farmer.

The farm of the “master of Sakura” Sakura no shujin, in 1170, seems as
well stocked as the one in the story mentioned above. He keeps a horse as a
draught animal for his plough, but at the same time works with a hoe. In
fact, tillage was done using both a harnessed plough and hand tools, according
to the layout of the field or the quality of tillage required. The plough did not
exclude the hoe. It should be noted that the Japanese language uses a
single term karasuki for the plough that turns over the soil with its mould-board
and the ard or scratch-plough that slices through the soil with its ploughshare
and has no mould-board. The master of Sakura may be considered a proprietor,
that is, owning a parcel of land and/or having fiscal rights over the plots
belonging to other landowners or cultivators, because he is able to keep a
draught animal and therefore till quite large areas, and also because he seems to
be under the protection of a temple, the Kéfukuji in Nara, to which he supplies
rice. When his goods are confiscated, he has in his granaries a capital of 9.5 koku
of rice, equal to between 800 and 1,600 litres or 700 kilogrammes to 1.4 tonnes
of rice. Of this reserve, 3.5 koku are available for his household use and 6 koku
are pzz})g/able to the temple as an “offering” that probably constituted a kind of
rent.

Another landowner also had to pay an “offering”, this time to the Hiyoshi
Shrine. In 1291, this man, called Tametoki, had to supply the shrine with 21.5
koku of rice, i.e. over three times the offering from the master of Sakura.
Tametoki’s household capital of 10.3 koku was also triple that of the man
from Sakura. Tametoki was a wealthy landowner, for he had in addition a
significant monetary capital of 35 strings (each of one thousand coins) reserved
for the shrine and 17.5 strings of private capital. This man may have been a
moneylender and, considering the 5.8 koku of unhulled rice, he may also have
loaned out seed. His inheritance was quite significant. By way of military
equipment, he had a set of armour and three horses. He was a samurai who was
trained for possible warfare. His wardrobe reveals his social obligations. He
wore the samurai outdoor costume hitatare, a kimono with a straight-falling



Downloaded by [University of California, San Diego] at 15:55 10 January 2017

Irrigated rice and dry crops 69
Table 1.1 Farming implements of the 12th—15th centuries

The master of Sakura, landowner, 1170 in Settsu ( Osaka)
Farm tools 1 plough or ard, 1 hoe

Livestock 1 horse

Food reserves 9.5 koku of rice, 6 koku being payable as an offering to the
temple; 4.5 koku of soybeans; 30 skewers of dried persimmons

Utensils 1 cooking-pot tripod

Clothing, 3 pieces of hempen cloth, 4 pieces of ramie cloth, 3 light jackets
textiles (with loose sleeves), 3 formal pieces of headgear eboshi
Weapons 2 bows, 2 quivers

Source Ichijoin monjo, Kad 2.11.28 (1170), “Kofukuji-ryd Settsu no kuni

Kanan no shé Sakura no shujin” (coll. Kydto Daigaku)

The large landowner Tametoki, 1291 in Kii ( Wakayama and Mie)
Farm tools not mentioned

Livestock not mentioned

Food reserves 31.8 koku of rice (21.5 koku being payable as an offering to the
Hiyoshi Shrine), 5.8 koku of unhulled rice (seed?), 7 koku of
barley, 3 koku of wheat, 3 koku of soybeans, 2.2 koku of red
beans, 1.5 koku of buckwheat; capital in coin: 52.5 strings of
coins (35 strings being intended for the Hiyoshi Shrine)

Utensils 27 large and small cooking-pots, 13 large and small iron pots, 23
cooking-pot tripods, 27 large and small earthenware pots

Clothing, 2 padded night-watchman garments, 5 everyday outfits with small

textiles sleeves, 3 padded everyday outfits with small sleeves, 18 samurai

outdoor outfits, 24 summer jackets, 25 pieces of hempen cloth, 2
black shirts, 120 ounces of ramie wadding, 60 squares of hempen

wadding

Weapons 1 set of armour, 1 set of armour undergarments, 11 bows, 9 quivers,
3 saddles, 3 bits

Source Koyasan monjo mata zoku hokanshit no. 1566 (Kii no kuni

Arakawa-sho)

A poor peasant woman, Kuro no Kamiko, 1347

Farm tools 1 axe, 2 hoes, 1 adze
Livestock none
Food reserves 0.5 koku of rice, 1 koku of millet

Utensils 3 large and small cooking-pots, 2 cooking-pot tripods
Clothing, 3 light jackets, 2 padded jackets, 2 summer jackets, 3 pieces of
textiles hempen cloth

Weapons none

Source Toji hyakugo monjo, Shi 10-12, Jowa 3 (1347)
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Hyoe no Jiro, landowner, 1425 in Yamashiro (Kyoto), Kozuke-sho

Farm tools 1 mortar, 3 pestles, 1 hulling-mill, 1 plough or ard, 1 harrow, 1
axe, 1 hoe
Livestock 1 ox

Food reserves 30 bundles of rice grains, 1 sack of soybeans, 1 sack of millet, 30
bunches of dried turnips and taro leaves, 1 tub of fermented
soybean paste

Utensils 2 large iron pots, 3 large and small cooking-pots, 4 large and
small tubs, 1 cooking-pot tripod

Clothing, not mentioned

textiles

Weapons 2 lances, 1 bow, targets, arrows

Source Kyoo gokokuji monjo, book 4, no. 1109, Oei 32 (1425)

The master of Izumi, landowner, 1450 in Wakasa ( Fukui)
Farm tools 2 mortars, 1 hulling-mill, ploughs

Livestock 3 oxen

Food reserves 1 koku of soybeans, 1 koku of rice, 6 units(?) of rice in the husk,
1 sack of unhulled rice, 40 bundles of rice grains, 1 tub of fermented
soybean paste

Utensils 1 tea mill, 2 tea bowls, 1 tray oshiki, 1 tea-water kettle (tedorigamay), 5
tatami, 17 sliding doors, 1 cooking-pot tripod, 1 large earthenware oil
jar, 3 large and small cooking-pots, 2 pots, 6 large and small
tubs, 1 basin

Clothing, 1 pair of trousers, 1 pillow

textiles

Weapons 1 lance

Source Toji hyakugo monjo, Shirakawabon, 140, Hotoku 2 (1450)

Note: The koku is a measure of capacity that varies according to the region and period; it
corresponds to 85 litres in the 8th century and to 180 litres after 1624.
Source: Kuroda (1983: 49-53); Amino (1993: 329-336).

neck (“hitatare”), which was normally worn with “samurai headgear” samurai
eboshi, and he owned no fewer than eighteen of these formal costumes. The
kitchens of his residence were equipped for official banquets, with twenty-seven
cooking-pots nabe and thirteen large iron pots kama.**° At his receptions,
Tametoki served not only rice but also noodles, as shown by the 7 koku of barley
and 3 koku of wheat stored in his granaries. Despite his high standing, Tame-
toki, called a “rogue” akuto (bad fellow) in 1291, was stripped of his posses-
sions. Yet among these possessions there were no farming implements or draught
animal. Whether or not he owned either of these, they were not counted as part of
the family inheritance from an administrative point of view. It may be assumed that
this man was a large landholder, from a far higher social class than the master of
Sakura, who engaged in financial affairs and administered the Arakawa estate in
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the province of Kii, not overseeing the farming work himself, but calling upon a
manager who assembled, in his turn, a servile labour force with its own tools.

Medievalists distinguish between absentee domanial lords ryoshu from
Kamakura or Kyoto or religious establishments in the capital or the pro-
vinces, large resident landowners zaichi ryoshu who live on the estate over
which they have fiscal and/or administrative rights, and resident medium and
small landowners who manage parcels of land and were called tato up to the
12th century, later myoshu hyakusei. However, the very notion of ownership
was ill-defined and there were multiple ownership structures. Possession
involved either the land, or a life-interest only, or again fiscal or adminis-
trative rights. Landowners formed hierarchies in the provinces throughout the
country based on a population of farmers who worked the owners’ lands all
their lives.

The “master of Izumi”, Izumi no taifu, belonged to the resident landowner
class. In 1450 he lived in a house where the main pavilion had a raised
floor with one tatami room and seventeen sliding doors o opening onto the
external gallery that encircled the building. This man organized tea receptions.
He ground the tea-leaves with a mill chausu to prepare the powdered tea for
formal receptions and probably served the bowls of tea with side dishes on trays
oshiki placed on the floor. Yet, with three cooking-pots and two other pots, his
kitchens were far less well equipped than those of the large landowner Tame-
toki, mentioned above, and his reserves too were far less plentiful. He belonged
to a lower social class than that of the large landowners. His granaries contained
1 koku each of rice and soybeans, other quantities of different rice, and he
had wooden tubs oke for preserved foods such as vegetables dried and macer-
ated in fermented soybean paste. When his possessions were confiscated, only a
lance and a few clothes were found. The master of Izumi kept three oxen and
owned one or more ploughs. His rice was pounded with pestles and two
wooden mortars and he also owned a hulling-mill, which suggests considerable
quantities of rice; but like Tametoki he had no simple agricultural tools such as
hoes, spades, axes or sickles. One may well ask why the sickle, a valuable tool
with its iron edge, did not appear among the household goods for the land-
holdings mentioned here. Be that as it may, the master of Izumi no doubt
directly managed the lands placed under his control, while organizing corvée
labourers or paid farmers.

A quarter of a century earlier, in 1425, the landowner Hyde no Jird
managed a similar landholding, but slightly lower in status than that of the
master of Izumi. Jiré had an ox, a plough and a harrow, as well as an axe and a
hoe. These tools were used either by himself or his servants. However, the pre-
sence of the mortar with three pestles and a hulling-mill suggests the processing
of cereals in quantities requiring additional outside labour. The food stocks,
military equipment and kitchen utensils were similar to those of the master of
Izumi, with one important difference: Jir6 did not belong to the samurai class
whose members could host formal tea receptions.
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These few examples illustrate the diversity in the types of late medieval
holdings. They concern the landowning and managerial classes. By contrast,
the vast majority of the population, made up of small farmers, appears only
as a labour force in the historical documentation on the agrarian economy.
The common people, who were illiterate, had no voice or at least no written
voice. These individuals probably lived like the peasant woman Kuro no
Kamiko in 1347. She worked every day with an axe, an adze or one of her two
hoes. She ate more millet than rice and cooked the grains in one of her three
cooking-pots fixed on a tripod and set over the fire in the hearth of her home.

The peasant condition is the subject of a legend in the Jizo bosatsu reigenki
(11th century, with 15th-century additions). An old farmer denpu, of relatively
low status but an honest man, lived near the Great Shrine of Izumo. As
happened at the beginning of each year, the estate manager assembled work-
ers to till his lands and his agent came to recruit the old man to sow the fields.
It was the rice transplanting season, at the beginning of the 5th month, but
the old man, who was ill in bed and unable to move, refused the corvée. The
agent, in a rage, seized the old man’s tools and ordered him to get to work.
Four months later, in the 9th month, the old man died. It was the harvest
season. On harvest day, miraculously, seventeen or eighteen JizGs turned up in
place of the old man to do his work.??' This tale, with its moralizing content,
illustrates the practice of seasonal recruitments and the obligatory services
owed by each person, equipped with his tools. Judging by the example of the
peasant woman Kuro no Kamiko, these tools included at most one or two
hoes and one or two axes. The spade seems to have been far less common
than the hoe, judging by the number of occurrences in the source texts
mentioned in this book.

The plough, harrow and draught animals

On the landholdings mentioned above, three owners keep livestock and have
one or more ploughs. Japanese historians are divided in their opinions
regarding the spread of harnessed ploughs and the extent to which their use
developed during the late medieval period. No statistical data is available, but
according to Kuroda Hideo ownership of draught animals was restricted to
landowners who managed quite extensive lands, namely those who contracted
out the rights of cultivation, taxation, etc. to subordinates. For his part, Kéno
Michiaki, a historian and ethnographer of harnessed ploughs, thinks that
ploughs and harrows were widespread in the countryside from the Heian
period and that they played an essential role in land clearing.’*

Several factors must be taken into account when considering the develop-
ment of draught tillage, beginning with the division of rice fields into small
plots. Small areas do not allow ploughs or harrows to be used. Because they require
a 100% horizontal water level, irrigated rice fields were terraced and small in size;
they remain so in present-day Japan. The topography does not provide farmers
with perfectly level surfaces that would allow them to cultivate large rice fields of
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around one hectare. With an uneven relief, each field was small and the plots of a
single landowner or farmer were, moreover, scattered over the countryside. The
land surveys of the 8th century and the detailed survey maps of the 8th-9th cen-
turies show small areas of around 0.26 acres. As some of them record the farmers’
names, their fields can be identified on the detailed surveys: their plots were located
several hundred metres minimum and seven kilometres maximum from each
other.”*® It may be assumed that this situation did not fundamentally change
during the late medieval period, since the topography remained unchanged. Large
surfaces became part of Japanese agriculture only at a much later date, from
the time of the colonization of Hokkaid6 in the Meiji period, this island being
covered by extensive plains. As for Japanese history before Meiji, this means
that a farmer who used a draught animal for tillage moved from place to place
for several hours during the day, with his plough on his shoulder and his animal led
by its halter to reach each of his plots to be tilled. Leaving aside the rice fields,
the non-irrigated fields that grew dry cereals or leguminous plants were more
suited to ploughing, once their production became part of the tax system, namely
from the 13th century. The plough was also useful for land clearing and would
therefore be of interest to investors or estate managers.

Moreover, the plough, the shape of which is known from archaeological
excavations and late medieval iconography, had a long and fairly large sole
and thus did not allow the depth or quality of tillage to be varied. It is per-
haps for this reason that in the imperial vegetable gardens the soil was turned
with a hoe or a spade, even after tillage with a plough, and that later on,
before the 19th century, the plough was abandoned. Its shape did not evolve
from the 8th to the 17th century, which shows that this implement was not
systematically used.?**

Livestock rearing presents another problem. Compared with European
countries, this practice has had a very limited impact in Japan. Until the Meiji
period, Japanese people did not eat the meat of livestock, did not drink milk,
did not slaughter or even castrate animals and did not use ox leather. Nor did
they use mills or other devices operated by animal traction, and animal
manure was not widely used. Under these conditions, an animal was useful
only for tillage, during the first three months of the year; but it had to be fed for
twelve months. The Japanese countryside did not (and still does not) provide
green pasture and the straw from rice fields did not provide sufficient food, so
that people had to cut vegetation in order to feed an ox or draught horse
throughout the year. They already spent several months over the summer
cutting green manure to spread on the rice fields. With this kind of human
investment, one may ask whether livestock rearing did not cost more than it was
worth; but pack and draught animals were also used for transport.?*> In this
sense, livestock rearing was worthwhile for a certain type of landholding that
needed to move large quantities of harvests and taxes in kind without having to
call upon transport services, which were however quite widespread in the late
medieval period. In short, it would seem that livestock rearing and implements
such as the plough and harrow did not really evolve during the late medieval
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period and that their role was restricted to large estates. Draught animals
probably had no place at all in the lives of the poorest Japanese peasants over
the centuries.

Fertilization, hydraulic systems and double-cropping

As regards fertilization, there was no significant progress. In fact, green
manure, namely the spreading of plant matter in the fields, remained the
principal method up to the introduction of commercial fertilizer consisting of
vegetable oil or dried fish meal from the 17th century (see above, pp. 21-25
and below, p. 84). Ashes, which were the typical fertilizer used for shifting
cultivation on swidden fields, occasionally provided a supplement for some
permanent crops.226

The hydraulic systems, considered earlier in our discussion on irrigation,
consist of reservoirs, ponds, dams, sluice-gates, canals, dykes, ditches and
underground water-pipes. These installations were in use over the centuries and
still are today. By contrast, the water-wheel or noria, known in Japan since at
least the 13th century, hardly made any inroads (see below, pp. 83-84). Thus one
cannot speak of any significant advances in water management for the late
medieval period. However, both fertilization and water management are crucial
for the practice of double-cropping.

The Japanese call “double-cropping” nimosaku two successive crops in the
same field, namely irrigated rice in summer as the principal crop and wheat or
another dry crop in winter as a secondary crop. Double-cropping has been
known since the 9th century and specific cases appear in the administrative
documents of the 12th—15th centuries.**’ It was central to the studies of the first
generation of agronomist-historians who presented the late medieval period as a
time of major technical advances. Later, Kuroda and Kimura did more detailed
analyses of the medieval documents and highlighted the difference between
double-cropping, crop rotation and the practices of short- and long-term idling
(see above, pp. 56-60). As a result, they modified the view of double-cropping
and also brought in factors concerning geographical, climatic and technical
constraints. Since their studies, double-cropping has ceased to be considered
responsible for a so-called explosion in yields.

Isogai Fujio has devoted a book, published in 2002, to the questions of
yields in relation to double-cropping. He is the first Japanese historian to draw
attention to the chemical composition of fertilizers. In Japan, as in Europe,
manure has three basic components: phosphorous, potassium and nitrogen.
These three elements are recycled in the soil through tillage, the addition of
manure or the addition of water. Yields are mathematically proportional to
the presence of these elements, so that an irrigated rice field can reach 60-70%
of its normal yield, even without fertilization, thanks to water. But a dry field
will produce only 20-30% of its normal yield without fertilizer. In other words,
the success of a secondary crop depends on the addition of a very large quantity
of manure and intensive tillage, and the next rice crop, too, will require excellent
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water management and the addition of large quantities of manure, since the
field will have been subject to the weight of another crop. We have seen that
neither the methods of fertilization nor those of tillage or water management
saw any significant advances during the late medieval period. In fact, Isogai has
found in the administrative documents cases of reduced yields in fields under
double-cropping.??® We therefore think that double-cropping was subject to
constraints and could only develop under specific, indeed exceptional condi-
tions. In short, as Isogai states, double-cropping was a marginal phenomenon
and did not bring about a generalized increase in agricultural production.

As regards the bringing under cultivation of arable lands, Kimura draws
attention to a gradual shrinkage of the uncultivated areas within landholdings.
Whereas in the 8th century even the great monastic estates included large
tracts of waste ground that could account for a third or even more of the registered
lands, Kimura notes a net increase in the rate at which lands were brought under
cultivation on the late medieval holdings. He quotes the figures in administrative
documents, but does not mention any technical aspects. Kimura also quotes the
travel account of a Korean delegation to Japan, dating from 1420, which expresses
its admiration for the practice of triple-cropping rice, wheat and buckwheat,”” a
practice not attested in the Japanese sources. Yet even with a gradual increase in the
area brought under cultivation on some estates in the late medieval period, one
cannot speak of intensive agriculture in relation to Japan before the 17th century.
We should remember, however, that the calories produced in relation to the area
cultivated are far higher for irrigated rice growing than for dry cereal crops. In this
sense, land utilization in Japan may be considered intensive in the same way as was
the case in other rice-growing societies.

The data given above rather suggests a lack of technical progress and an
unchanging late medieval period. Certainly there were fluctuations in the agri-
cultural practices during that time, but no real innovation can be observed or
any net increase in overall rice production. This is no doubt a result of factors
pertaining to the social environment. Late medieval Japanese society was made
up of landowning élites who sub-contracted management rights and at the
lowest level a life-interest in small plots in exchange for labour. The rural
population for its part was dependent on the élites and was obligated to do paid
or unpaid seasonal work. It may be assumed that, as in medieval Europe,
the local élites had a vested interest in keeping this cheap labour in a dependent
state, rather than developing processes that reduced the investment in human
effort. Productivity (in the sense of increased returns for the energy invested)
was probably not a major concern of the élites. A social environment char-
acterized by cheap labour is not conducive to inventiveness or rationalization. It
was not until the 17th century that the central government encouraged collec-
tive efforts to develop new technologies and achieve production levels far higher
than those of the late medieval period.

However, this situation did not prevent the owners of small and medium-
sized holdings from being interested in an increase in yields that could aug-
ment their immediate revenues. In this sense, it is necessary to point out an
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innovation for the late medieval period: the introduction of the rice variety
taitomai from South-East Asia.

Improved varieties

An increase in rice yields was in fact achieved over the centuries by the
selection of varieties. Selection was practised in Japan from the 8th century, as
shown by the names of the many varieties inscribed on the tablets used for
loans or grants of seed to farmers.”** Peasant households received from the
State “household fields”, a type of tenure subject to various rice taxes. These
early varieties persisted and, in the Heian period, there appear in the adminis-
trative documents names such as “monks’ grains” hoshiko, a naked (unbearded)
rice “like monks”, or “a thousand grains for one” chimotoko (“a thousand
ears for one stalk”?). The Kamakura period saw the development of varieties
intended for saké brewing. According to Kuroda Hideo, the new varieties were
able to circulate and spread from region to region by means of the tax networks
or commercial credit.?!

A new variety appeared around the 13th century: “rice of the great Tang”
taitomai. Unlike the traditional white rices that were Oryza sativa japonica, it
was a “red rice” akamai, that is, with a red husk, of the indica variety. This
rice of Vietnamese origin came to Japan via China, hence the name “rice of
the great Tang”. The cultivation of taitomai appears in the Japanese sources
from 1308. This rice spread into the centre and west of the country and
became popular with farmers at all levels right up to the modern period. Less
resistant to wind and not as fragrant, it nonetheless offered undeniable
advantages. Judging by the present-day taitomai variety, it was more resistant
than the traditional varieties to the ravages of climate and insects, needed
little fertilizer, was able to adapt to less fertile soils and had a rapid growth
rate. This rice provided stable harvests. Above all, it gave far higher yields
than the old varieties.

We have no figures for the yields, but Kuroda Hideo has found a very evo-
cative modern song about this rice. Called “Transplanting rice” (faue zoshi),
in the 20th century this song accompanied rustic dances across Japan. It sang
of this new rice comparing it with the traditional variety “a thousand grains
for one” in these words: “Arrived yesterday from the capital, the rice (taito-
mai) with black seeds: three handfuls of seedlings give eight koku of rice;
these grains of happiness, for three go sown they give three koku.”*** Since a
thousand go was equal to one koku, the yield was as high as 3:1; and with
0.01 koku per handful, the yield for three handfuls (0.03 koku) gave 8 koku,
that is, 267:1. These are clearly poetical and abstract figures. Moreover, yields
were increased by the selection and manipulation of this variety over several
centuries, but the important point is the comparison. In the 8th century, the
yield was 7.5:1 to a maximum of 25:1 depending on the quality of the soil on
the landholdings managed by the State.>*® The yields of “grains of happiness”
of the taitomai variety, sung about in the 20th century, gave a multiple of the
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traditional varieties of early medieval Japan. The new variety certainly brought
about an increase in yields from the early medieval period, at least in the centre
and west of the country and on holdings that had access to this seed and had
suitable lands.

The evolution of acreages and the use of farmland in general

The 8th century and the 17th—18th centuries are usually considered to be
times of significant agrarian expansion in Japan. These periods were in
effect the theatre of land clearance campaigns sponsored by the government.
The following figures may be quoted regarding the arable acreage of the

country:234

e 862,000 cho (974,000 ha) in the 10th century (Wamyo ruijusho, ca. 930)
or 909,000 cho (920,800 ha, Iroha jiruisho, 12th century) or again
946,000 cho (1.1 million ha, Shiigaisho, 1341, which largely reproduces
the preceding figures) in the 12th century;

e 1,635,000 cho around 1600 (1,622 M ha, Keicho sannen daimyo
chd); — 2,960,000 c¢ho in 1700 (2.95 M ha, Chobu geso cho).

However, these figures only partially reflect reality. Kimura Shigemitsu has
pointed out that the dictionaries of the 10th—12th centuries do not record
all the arable lands, just those of taxable rice fields. It was only after the
agrarian reforms of Toyotomi Hideyoshi (1537-1598) in his last years that
non-irrigated fields, i.e. permanent dry fields, came into public accounting. The
figures prior to 1598 therefore do not take into account the areas of dry fields. In
other words, the figures available to us fluctuate: around 900,000 ha of irrigated
rice fields alone in the 12th century, then 1.6 M ha for all arable lands (irrigated
and non-irrigated) and an expansion of these same areas to 2.9 M ha in 1720.

Historians have also identified another wave of agrarian expansion that
took place from the second half of the 11th century to the end of the 12th
century. A count has been done, from the 1040s, of cases of estates established
on waste lands that investor land clearers brought under cultivation. One
hundred and fifty cases of newly formed estates have been counted, although
no actual acreage figures are available. It is now known that these were in fact
lands that had been left idle for a long time and were brought back under
cultivation. Thus there was no real expansion of agricultural lands.>** The
development of arable lands needs to be re-examined based on this data.
According to Kimura, there was little expansion of agrarian lands during the
late medieval period, even taking account of the colonization of the eastern
provinces by the shogunal government in Kamakura from the end of the 12th
century.>*® But, while awaiting more detailed analyses, it can be surmised that
the total area, irrigated and non-irrigated combined, did not expand to any
significant extent until the 17th century and that it then almost doubled up to
1720. This course of events can be explained on the one hand by a lack of
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technical progress during the late medieval period and on the other hand by
the agrarian expansion and rapid technological advances after 1600.

The demographic figures also depend on estimates. Present-day diction-
aries estimate the population of the Japanese archipelago as follows: 161,000
inhabitants at the end of the Neolithic; 600,000 around the 3rd century Bc; the
population would have increased rapidly from this time, thanks to irrigated rice
cultivation and the waves of migration from the continent (China, Korea);
it would have reached 5.6 million inhabitants in the 8th century. For the year
1600 the population is estimated at 12.3 million. The first reliable national
census undertaken in Japan in 1721 gives a figure of 31 million people. All
of the assessments prior to 1721 rely on a food base produced by a supposedly
rice-growing monoculture that ignores the other cereal crops. In our view,
the current demographic estimates are unreliable and in need of fundamental
revision.”*’

That dry crops have played an important role is clear from the figures for
the Edo period. In 1720, the land survey records 1,317,000 ¢4 (1.3 M ha, or
45%) of dry fields and 1,643,000 cho (1.63 M ha, or 55%) of rice fields. A
national average of around 40% of dry fields and 60% of rice fields following
the land clearing of the 17th—18th centuries may be supposed. For example, in
1650, the province of Musashi (Saitama prefecture) had 55% of dry fields and
45% of rice fields. In 1720, the proportion of irrigated and non-irrigated areas
differed markedly depending on the region. In some regions it was 30-40% of
rice fields compared with 60-70% of dry fields.”*® This means that dry cereal
crops were widespread and even dominant in certain regions of modern Japan.
In our view, they were even more so in the early medieval period, where we are
dealing not with a rice-growing monoculture, but with a cereal polyculture.
In Japan, monoculture dates from the mid-20th century and came about
following the changes in land use instituted by the prime minister Tanaka
Kakuei (1918-1993).2%°

In conclusion, it is important to note that in all periods the agrarian land-
scape was multifaceted. Generally speaking, this landscape was shared, until
the 20th century, between irrigated fields, dry fields and shifting swidden fields
(see Chapter 2). While the medieval period saw the emergence of double-
cropped rice-growing plots, the exact opposite also existed in parallel: rice
fields that were flooded and never drained. These were permanently flooded
fields, impossible to drain, which did not allow transplanting and were sown
directly with seed. As the seedlings were never thinned out during the growing
period, yields were poor. And in order to prevent seedlings from being suffo-
cated because of the sowing density, the unwanted seedlings were “removed”
tsumu before ripening. The name “Cleaned field” Tsumida appears for the
first time in the 17th century, but according to Harada Nobuo the presence of
these flooded fields is certain for all periods because the Japanese archipelago
was covered by extensive humid and marshy zones until the large-scale
agricultural land drainage campaigns undertaken by the Meiji government. In
these permanently flooded rice fields, the farmer found himself, for sowing and
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harvesting, up to his knees, waist or neck in mud, as shown by the photos of rice
farming on the broad Kanto plain, dating from the Meiji period. For Harada
Nobuo, much of the rice growing up to the modern period consisted of these
flooded fields, with poor yields, and the well-equipped medieval landholdings
described in the administrative documents belonged to a very small élite.*°
Generally speaking, no major increase in agricultural production can be seen
during the late medieval period. It was only from the 17th century that
there was real growth, thanks to the technical innovations that characterized the
Edo period.

The technical innovations of the Edo period (17th—19th centuries)

We have already referred a number of times to the agricultural treatises of the
Edo period (1603-1867), in order to fill in the gaps in the medieval texts and
to better understand certain processes. Since we refer to them later in con-
nection with modern technical innovations, we give here an overview of the
most useful texts for our purpose. Of the one hundred or so agricultural
treatises written from the 17th to 19th centuries, we have found these to be of
most interest.”*!

The Seiryoki, “Notes of Seiryo/Kiyoyoshi”, brings together episodes in the
life of a warrior named Doi Kiyoyoshi (1546-1629), head of the Uwashima
domain in Iyo (Ehime), Shikoku. Of interest to us is book 7, titled Shinmin
kangetsushii, which talks about the customs of the tenant-farmers on the
estate and is considered the first Japanese agricultural treatise. It is attrib-
uted to Doi Suiya (Saneyoshi) and is thought to date from 1628. Under
the management of Suiya, from 1558 to 1575, Kiyoyoshi brought prosperity to
his domain, thanks to a benevolent policy towards the tenant-farmers, who built
a shrine to his memory after his death. The Seiryoki (of which we in fact quote
only book 7) takes the form of a conversation between Kiyoyoshi and his
intendant and agricultural adviser Matsuura So6an. Book 7 is divided into
chapters dealing with the following subjects: the various crops, the calendar
from sowing to harvesting, soils, fertilizer, cultivation techniques, the invest-
ment in labour for each operation and the way of managing the tenant-farmers.
The writer emphasizes the improvement of crop species, manuring and soil
renewal as methods of increasing yields, but the work is imbued with a
moralistic spirit that places the farmers’ dedication above technical competence.*?

Half a century later, the Hyakusho denki, “Peasants’ Tales”, written between
1681 and 1683, shows a more scientific spirit, emphasizing returns and pro-
ductivity. This anonymous text deals with the practices of the regions of
Mikawa (Aichi) and Totomi (Shizuoka). With fifteen books, it is one of the
most detailed agricultural treatises. It covers nearly all the cropping operations
and devotes one book to farming implements. Compared with the Seiryoki, this
work reveals a fundamentally different attitude towards techniques, as can be
seen from the example of tillage. The Seiryoki recommends one tilling with the
hoe in winter, followed by two tillings with an ox-drawn plough in spring; it also



Downloaded by [University of California, San Diego] at 15:55 10 January 2017

80 [Irrigated rice and dry crops

calls for a single harrowing using an ox before transplanting in the irrigated rice
field. The effectiveness of these tillings depends, according to the Seiryoki, on
the farmer’s skill in guiding the ox. This text distinguishes skilful, moderately
skilful and unskilful farmers based on the criteria of zeal and dedication. By
contrast, the Hyakusho denki has the field tilled with a new and heavy hoe that
penetrates deeply into the soil, and then hoed a second time with an old, light,
worn hoe, the thinned cutting edge of which allows the roots of weeds to be
easily cut and buried. This work distinguishes the weight and size of hoe-heads
suitable for the different soil qualities (light, heavy, sandy, clayey, pebbly). Thus
the Seiryoki reflects the point of view of the proprietor and the Hyakusho denki
that of the farmer.?**

The Aizu nosho, “Agricultural Treatise of the Aizu Region”, also considers
things from the standpoint of the farmer. Written in 1684 by Sase Yojiemon
(1630-1711), the work concerns the domain of Aizu (Fukushima) and in
particular the village of Makunouchi (Aizu Wakamatsu) where the writer, a
local notable, took on the function of intendant kimoiri for the estate autho-
rities. It is a mountainous region, located in the north-east of the country and
with a cold-temperate climate. The three books deal with rice growing, some
other crops and general questions relating to the agricultural calendar, the
natural vegetation and housing.

The author of the Aizu nosho later wrote simplified versions intended for
wider circulation at the regional level. The Aizu uta nosho of 1706 presents
the work in the fields in 575 waka poems and includes an appendix with an
annotated and illustrated list of eighty-three agricultural implements, the
drawings now being lost. However, the monograph Inawashiro Kawahigashi
gumi yorozu no fuzoku kaicho (1685) dealing with the area around the village
of Makunouchi has drawings that correspond to the descriptions given in the
Aizu uta nosho. Only two copies of the Aizu nosho remain, dating from 1724
and between 1789 and 1800 and published in the collection “Nihon ndsho
zensh@”. This text has a paragraph on implements, but another version of the
Aizu nosho dating from 1748 includes a detailed chapter on approximately
one hundred of them, based on notes by Sase Yojiemon or was added to his
text by an anonymous author. This chapter on implements was published by
Sasaki Takeo.?**

The works named above are based on the experience acquired by the writers
in their native region. In 1697, Miyazaki Yasusada (1623-1697) completed the
first theoretical treatise, Nogyo zensho, “Manual of Agriculture”, inspired by
the Chinese agronomy manual Nongzheng quanshu (Jap. Nosei zensho)
published in 1639 by Xu Guangqi. While quoting entire passages from the
Chinese text, Yasusada describes the situation in the Osaka-Kydto region,
traditionally the most fertile and most developed in the country, and he also
puts down his own observations made in the course of his travels through
several provinces. The Nogyo zensho, in ten books, gives practical advice for
each crop, listing separately 150 cultivated plants. The writer wished to provide
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a general manual intended for wide circulation. His is the first printed
agricultural treatise and Yasusada was still alive when it was published.

The Nogyo zensho became a reference work that influenced later agrono-
mists, including Tsuchiya Matasaburd (1642-1719). Intendant tomura of the
Maeda domain in Kaga (Ishikawa), Matasabur6é wrote Koka shunjii, “Spring
and Autumn Crops”, in 1707, ten years after the Nogyo zensho appeared. For
thirty years, Matasaburo had the task of encouraging agriculture in his region.
The work, in seven books, deals with the various farming operations and
devotes the seventh book to implements, all drawn, giving the measurements,
price and function of each one. After finishing it, Matasabur6 took up his brush
to illustrate the agricultural calendar. In 1717, he completed the 150 coloured
drawings of the Nogyo zue, an educational work showing the complete annual
cycle of farming tasks.

The Seikei zusetsu (1806), “Illustrated Encyclopedia of Management”, is
another very valuable document for its illustrations. This encyclopedia of
natural history in one hundred books was an ambitious project, begun by
Shimazu Shigehide (1745-1833), daimyo6 of the Satsuma domain (Kagoshima)
in Kytsht. He entrusted it to S6 Han (1758-1834), a physician of Chinese
descent. A team worked on it for thirty years, drawing on Chinese, Japanese
and even European sources. However, part of it was lost in a fire. In 1805 and
1806, S6 Han published the first thirty books dealing with farming techniques.
Many drawings show technical details, notably those of book 13 devoted to
farming implements (Figures 1.2-1.4).

The Nogu benriron (1822) is by Okura Nagatsune, one of the most
celebrated agronomists of the Edo period. Born into a farming family in
Bungo (Oita), Kyushii, Nagatsune witnessed two great famines in 1783 and
1787. From the age of twenty-nine, he travelled to Kytishti and Shikoku and
settled in Osaka. He was interested in the growing of sugar-cane, introduced by
Satsuma, and in the cultivation of the “wax tree” hazenoki, Rhus succedanea,
this being the subject of his first work, Noka eki, an enlarged edition of which
was printed in Edo in 1810. Using the observations he had made during his
travels between Osaka and Edo, Nagatsune wrote the Nogu benriron in 1817
and published it in Edo in 1822. In 1825, he settled in Edo and wrote several
monographs about specific crops. In 1833, he introduced sugar growing to the
province of Suruga (Shizuoka); he was then sixty-five years old. In the following
years, he received invitations from various domains in the Kanto region. In
1859, he completed his last work, Koeki kokusanko, dealing with commercial
crops and manufactures. The Nogu benriron is a catalogue of forty-two
implements with their regional variants, all represented by drawings showing
measurements and weights, accompanied by a commentary. Thanks to this
collection of data, the writer explains how to obtain better results by the choice
of the most suitable tool, while saving on human effort. He displays rationalism
and shows an interest in productivity that we have already encountered in the
Hyakusho denki. But this attitude was still rare in a society imbued with
Confucian ethics where zeal and loyalty were valued above all else.
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Table 1.2 Agricultural treatises mentioned in Chapter 1

Title Date Author Region of Japan
Seiryoki ca. 1628 Doi Suiya Iyo
Hyakusho denki 1681-1683 anonymous Mikawa'
Aizu nosho 1684 Sase Yojiemon Aizu
Aizu uta nosho 1706 Sase Yojiemon Aizu®
Nogyo zensho 1697 Miyazaki Yasusada a general work
about Japan
Koka shunjiu 1707 Tsuchiya Kaga®
Matasaburo
Nogyo zue 1717 Tsuchiya Kaga?
Matasaburo
Seikei zusetsu 1806 S6 Han Satsuma’
Nogu benriron 1822 Okura Nagatsune  a general work
about Japan®
Notes:

1 Includes a chapter on tools.
2 Includes illustrations on tools.
3 Includes a chapter on tools with illustrations.

Technical innovations

The Edo period is characterized by technical innovations and agrarian
reclamation campaigns supported by the shogunal government and daimyo,
including land clearing, hydraulic installations and drainage works. These
measures brought about a significant increase in the arable acreage and yields.
Here are a few figures. In the Keichd era (1596-1615), the country pro-
duced 18 million koku of grains on lands totalling 1.6 million ¢/é (hectares).
Production rose to 25.78 million koku in the Genroku era (1688-1704); and
the arable areas amounted to 2.95 million cho in the Kyoho era (1716-1736).
The cultivated areas had therefore doubled in a little over a century.>*
While agricultural operations have remained fundamentally the same since
the early medieval period, they have been able to give better yields thanks to
the introduction of new implements and new methods at all levels: tillage,
irrigation, manuring, weeding and the processing of grains after the harvest.
We now briefly retrace the major technical innovations of the Edo period.

Tillage

From the early medieval period, the aristocratic estates (holdings) used,
together with the hoe and spade, the square plough karasuki, equipped with a
mould-board and a very long and fairly broad sole, which archaeologists call
a long-soled plough chashori (Figure 1.9). This quite heavy implement, intro-
duced from China no later than the 7th century, would have been preceded, in
the 6th century, by a lighter unsoled scratch-plough or ard, but no trace of it
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remains, either written or material. The long-soled plough was in principle
better suited to dry lands than to rice fields. Yet it persisted in Japanese rice
cultivation until the 17th century, possibly owing to its stability, which made it
relatively easy to handle. But according to some, this heavy plough, represented
in the iconography of the late medieval period, tilled the soil only superficially: it
penetrated to a depth of just 5-7 cm. As long as little fertilizer was used, this
shallow tillage made it possible to consolidate the bed of the rice field and also
help maintain its imperviousness, but once manuring was increased, surface
tillage became totally insufficient. This is how specialists often explain the
return to the hoe in the 17th century, a return documented by the Hyakusho
denki and Nogu benriron. But Kono Michiaki draws attention to geographical
differences and maintains that the plough remained in use in the centre and west
of the country. He notes that it was used in the region of Osaka, a region with
high yields, up to the mid-20th century. Be that as it may, it was perhaps due to
the stimulus of European sciences that there was developed in the 19th century,
in Kytshd, the very short-soled plough karasuki and triangular unsoled scratch-
plough kakae-mottatesuki, which made it possible to penetrate 15-20 cm into
the soil (Figure 1.2). The idea for this scratch-plough is attributed to Hayashi
Onri (1831-1906), an agronomist from Fukuoka, who made a major contribu-
tion to various agricultural improvements. Through his initiative, these imple-
ments were distributed systematically in the eastern part of the country: in 1875
and 1878, delegations of technicians were invited respectively from Fukuoka to
Iwate, from Oita to Miyagi and from Kumamoto to Aomori.?*® After a return
to deep tillage with the hoe, it was therefore only at the end of the 19th century
that the short-soled plough and scratch-plough became widespread in Japan.

Irrigation

When it comes to rice-field irrigation, various hydraulic installations have been
used over the centuries, such as canals, dams, dykes and weirs, but people have
generally not had access to a mechanical device for conveying water. The water-
wheel, a device with paddles used to draw water to be poured onto land above
the reservoir, did not become widespread in Japan until quite late, even though
the court had tried to introduce it in the 9th century. In 829, a government edict
proclaimed: “Following the custom in China, water-wheels suisha/mizuguruma
are built in this country in areas that lack dams and canals. This makes it pos-
sible to obtain a return from those lands that have no water ... The population
[of our country] must be instructed to build these devices in order to support
agriculture. Depending on the possibilities of the various regions, they will be
operated with the hands, with the legs or by oxen.” According to Kono Michiaki,
the Japanese legislators drew on the Chinese annals of the Tang dynasty to
formulate the decree, but their directive was not followed up.

The “water-wheel” mizuguruma is listed in the 12th-century dictionary Iroha
Jiruisho. Another man-powered device, the square-pallet chain pump, is listed
under the Chinese name of “dragon-bone wheel” ryitkotsusha in the 15th-century
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Japanese dictionary Satsujoshii, but it was reintroduced from China in the 17th
century and did not become widespread in Japan until around the second half of
the 18th century. The water-wheel, however, does not appear to have replaced the
traditional system of bucket irrigation known since the early medieval period.
The swinging tub tsurube or mizukae-oke attached to four ropes made it possible
for two men to very easily draw and siphon water (Figure 1.11). Besides the man-
powered systems, medieval Japan also knew a water-powered mechanical wheel:
the noria, a bucket wheel or pot-chain pump. Kimura Shigemitsu draws attention
to a poem by Minamoto no Toshiyori (1055?-1129) who speaks of the noria
mizuguruma installed on the Setagawa river in the hamlet of Takami south of Lake
Biwa, and to an image of this noria in the Ishiyamadera engi emaki (14th cen-
tury). Other poems from the 12th and 14th centuries are known, but the noria
almost certainly remained an uncommon device that did not come into widespread
use before modern times.**’

Weeding

Hayashi Onri is credited with the idea of weeding claws ganzume, finger-
protectors in the shape of small tubes cut in bamboo. Weeding was tradi-
tionally done by hand or with non-specialized tools, such as a worn hoe, like
that recommended by the Hyakusho denki. The Edo period saw the appearance
of specialized equipment, such as claws, a stirrup-hoe kusa-kezuri and various
types of weeding hoes with small heads of different shapes, documented, among
others, by the Seikei zusetsu and Nogu benriron. These implements had,
however, been known in China for several centuries and are shown in the
l4th-century Nongshu.>*®

Fertilization

Fertilizer is the subject of particularly long discussions in the Japanese agri-
cultural treatises. The Edo period saw added to the different kinds of plant and
organic manure, dried sardine or herring meal /oshika and the dregs of vege-
table oil abura-kasu. Unlike traditional green manure, where the quantity was
always limited by what farmers could collect, these new fertilizers could be
bought from merchants. Cultivators thus had the possibility of obtaining large
quantities, especially useful for commercial crops like cotton and for crops with
two harvests that were increasingly grown in the west of the country.>*’

Threshing

To thresh rice, kokibashi, two long wooden chopsticks or inekan, two short
tubes or sections of bamboo tied respectively on one side, were used. The top
of the rice stalks was squeezed between the sticks or between the short bamboo
stems and the grains were extracted from the ears by pulling the rice stalks
(Figures 1.3 and 1.12). We considered earlier (see pp. 47-53) whether this
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method was already in use at the beginning of the 11th century, in the time of Sei
Shonagon. During the Genroku era, threshing-sticks were replaced by the
threshing-comb (Figure 1.3). Developed in the Osaka region, this implement
gained favour in all the provinces in the space of fifty years. With the threshing-
comb, one person could thresh 23-30 sheaves of rice in half a day, compared
with 9-12 sheaves with chopsticks, according to a work written in the
Tenpo era (1830-1834). Thara Saikaku (1642-1693) says the comb had the
popular name “replacement for old people” gokedaoshi, because old women
had the task of threshing rice with chopsticks before the introduction of the
threshing-comb. Owing to its good returns, this implement was officially called
“thousand-bunch thresher” senbakoki, or simply “rice thresher” inakoki. It may
be noted that all the names of implements had regional variants. The threshing-
comb for wheat and barley mugikoki resembled that for rice, but, with more
widely spaced teeth, it pulled off only whole ears. The actual threshing was
done, according to the Hyakusho denki, by beating with a flail karazao, with a
wooden mallet or by treading with the feet**® (Figures 1.3 and 1.12).

Hulling

In the early medieval period, the most widely used method seems to have
been pounding with a pestle in a wooden mortar, intended to separate the
grains from their husks (Figure 1.5). Other methods were also known, but
these are seldom if ever mentioned in the early medieval texts: threshing grains
of rice with a flail and the use of hulling-mills suriusu, methods that are shown in
modern iconography (Figures 1.6 and 1.12). In the second case, two wooden
grinding wheels were superposed horizontally, with the movable upper one
flush-mounted above the fixed lower one. The upper wheel made half-turns in
both directions, worked by four ropes pulled by two people seated opposite each
other. A scene of this kind occurs, around the year 1000, in Sei Shonagon’s
“Pillow Book”. Here is what the Hyakusho denki has to say about it:

As hulling-mills did not exist in ancient times, each grain of rice was
skinned with the nails, or else the grains were placed on a stone and
rubbed with another stone to hull the rice. Later, a more practical method
was developed. Wooden mills suriusu were used to hull rice. This at once
improved [the yield]. Then, some Chinese arrived in Nagasaki around the
first year of the Kan’ei era (1624), and they showed the Japanese how to
make clay mills. From then on, this device was made in Japan and
wooden mills were abandoned.

These were clay or “earth” hulling-mills fousu, made of wicker or wooden
staves, filled with dried clay. Unlike wooden mills, the upper wheel of the
tousu was worked in a full rotation by means of an articulated horizontal
lever (Figures 1.3 and 1.13). According to the information given in the
Hyakusho denki, clay mills hulled triple quantities, but they also resulted



Downloaded by [University of California, San Diego] at 15:55 10 January 2017

86 Irrigated rice and dry crops

in losses, because 1.5 sho (2.7 litres) out of 1 koku (180 litres) of grain was
reduced to flour and other quantities were spoiled and could no longer be
husked. Thus the spread of clay mills probably remained limited to large estate
holdings, since the losses were too great for individual holdings. These mills do
not appear in the Koka shunji. Wheat and barley, even at this period, were
always hulled by pounding in a mortar.*”'

Winnowing and sieving

After threshing and hulling, the grains are mixed in with their husks and chaff.
Winnowing serves to remove this refuse. From the early medieval period,
winnowing involved tossing the grains into the air using a wicker winnowing-
basket mi (Figures 1.5 and 1.13). This operation was greatly facilitated and
speeded up after the introduction of the winnowing-machine 7omi from China,
around the Genroku era (1688-1704), a device consisting of a box with a fan
inside worked by hand with a crank-handle (Figure 1.4). After hulling, there
remain unhusked grains and refuse that are removed by several successive
sievings, using sieves furui in the shape of flat baskets with different sized holes
(Figure 1.3). From the Jokyo era (1684—-1688), this operation was also simplified
thanks to the invention, this time Japanese, of the device called “thousand-koku
sieve” sengokudoshi (Figure 1.4). The Saizoki, written by Ohata Saizé (1642-?),
gives a list of the grain-processing implements of a small-scale farmer: threshing-
sticks, flail, clay hulling-mills, sieving device for wheat, mortar with levered pestle
and stone mill, the last two implements being used for husking rice and grinding
wheat >

Polishing and milling

We return to the wooden mortar usu with its vertical pestle kine, used in Japan
since prehistoric times. To the simple pestle was added the hammer-pestle yokogine
with a perpendicular handle, between the 14th and 16th centuries (Figure 1.4).
These implements performed all the grain-processing operations up to that time. In
the Edo period, they were used to husk rice or to pound wheat eaten as whole
(uncrushed) or crushed grains. Also known, since the 8th century, was a variant, the
“levered pestle”, i.e. a mechanical tipping pestle with a horizontal lever worked by
the feet, called the “exotic mortar” karausu (Figure 1.4). However, the Hyakusho
denki says that the mechanical pestle only became widespread during the Keicho
and Genna eras (1596-1624). In fact, this device seems to have been forgotten and
then re-introduced to Japan. A more mechanized version is the pestle operated by
the water-wheel, a device of Chinese origin. Eric Trombert discovered the earliest
image of it, dating from the 12th century, on a mural at Mount Wutai in China. In
Japan, there is written evidence of it relating to the inauguration ceremony of the
Great Buddha in Nara in 1195. It is also known that some large aristocratic hold-
ings in the 17th—18th centuries had a battery of pestles operated by a water-wheel,
which husked large quantities of rice, but apart from this, the hydraulic pestle does
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not seem to have come into general use. Another Chinese device was never intro-
duced to Japan: mills powered by draught animals. They aroused the curiosity
of the Japanese monk Jojin, who went to China in 1072. He notes in his travel
diary: “Two donkeys, eyes blindfolded and muzzles bound, were harnessed to
a stone mill ishiusu for making wheat flour; the mill turned all by itself, without
help from anyone.”

In Japan, the pestle and mortar were the milling implements used to reduce
cereals to flour. Foods made with flour, like wheat noodles muginawa, were eaten at
the imperial court from the 8th century. However, the mill ishiusu or hikiusu seems
not to have become widely used in Japan until the 17th century, although it was
known earlier, as shown by the remains of grooved stone mills discovered in
archaeological sites of the early medieval period. These were small mills, the upper
wheel being turned with a hand-lever (Figure 1.3). Mill wheels differ from hulling-
mills, mentioned earlier, by their material, stone, and by their function: milling
reduces the grains to flour, but hulling does not crush or damage the grains. It may
be noted that the earlier and modern Japanese language does not distinguish these
different implements; it uses the same term wsu for the mortar, hulling-mill and
grinding-mill, so that the meaning can only be known when there is a prefix speci-
fying the type. As for the water-mill, so common in medieval Europe, it did not find
its way into Japanese practices. In Japan, the small hand-mill and mortar seem to
have been able to satisfy the need for cereal flour.>*

Overall, some new methods brought an increase in yields in the sense of a
greater volume of production, and others a rise in productivity linked to a
saving in human effort. For Horio Hisashi, deep tillage and commercial
fertilizer are the main keys to progress in the Edo period.?** These practices
resulted in the spread of two annual crop harvests and of commercialized crops,
responsible for the economic development of the agricultural sector.

To conclude, we present, by way of documentation, a work that shows the
farming processes of the Edo period: the Ehon tsithoshi, published in Osaka in
1729, by Tachibana Morikuni (1679-1748). A pupil of Kand Tanyt (1602—
1674), Morikuni wished to establish an iconographical model for Japanese
illustrators, with his work in ten books depicting the customs of everyday life.
This wish is reflected in the title, tsitbo/tsitho meaning ‘ready money’. The Ehon
tsizhoshi did in fact have a wide circulation and certain scenes were often repro-
duced. The first book shows the agricultural calendar for rice cultivation in
fifteen images, all except the first reproduced below. Morikuni set out his
ideas about agricultural iconography in another work called “Images of Til-
lage in Our Country”, Wakoku kosakuzu, in these terms: “All those born in this
society and who eat rice, even if they are not farmers, should nevertheless know
the circumstances of rice growing. Those who do not live in the countryside do
not see the process from growth to storage. So I have illustrated the peasants’
tasks to make them known and to arouse the readers’ compassion for the pea-
sants, in order that the population will appreciate the value of rice.”*>> The
agricultural operations can therefore be summarized in these images,
reproduced in Figures 1.7-1.13.
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Figure 1.1 Rice stacks and racks for drying rice
Source: Seikei zusetsu, 1806, book 5, 1933 edition.
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Figure 1.2 Ploughs and scratch-plough (ard)

Notes: (a) karasuki or ushiguwa, plough, (b) oitate, stilt, (c) tatarikata, strut, (d)
torikubi, beam, (e) izaki, sole, (f) hera, mould-board, (g) saki, share, (h) mottatesuki
or oguwa, scratch-plough, (i) Mino-suki, Mind plough, pulled by a man, (k) kosei
sukisaki, old-style share?

Source: Seikei zusetsu, 1806, book 5, 1933 edition.
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(inakoki), threshing-comb, (h) furui, sieve, (i) inakuda (inekan), bamboo threshing-sticks.

(d) mi, winnowing-basket, (e) oranda korikutsu, ice-skates, (f) karazao, flail, (g) inakogi
Source: Seikei zusetsu, 1806, book 13, 1933 edition.

Note: (a) inakushi, comb, (b) atsuusu (ishiusu), mill, (c) yokousu (suriusu), hulling-mill,

Figure 1.3 Implements for processing grains (1)
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Figure 1.4 Implements for processing grains (2)

Note: (a) usu, mortar, (b) momikuruma (tomi), winnowing-machine, (¢) sengokudoshi,
sieve, (d) kachikine (kine), pestle, (e) nadeusu (usu), mortar, (f) fujikine (yokogine),
hammer-pestle, (g) karausu, mechanical pestle with lever.

Source: Seikei zusetsu, 1806, book 13, 1933 edition.
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Figure 1.5 Pounding, winnowing and suspension-drying
Note: Pestle, mortar; winnowing-baskets; rack for drying sheaves.
Source: Yamato kosaku esho, ca. 1703.
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Note: Two iron-tipped hoes; sieve; hulling-mill (tousu).

Figure 1.6 Hulling with a hulling-mill
Source: Yamato kosaku esho, ca. 1703.
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Figure 1.7 Soaking the seed (above); removing and drying the seed (below)
Source: Ehon tsithoshi, 1729, book 1.
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Figure 1.8 Sowing in the seedbed (above); loud deterrent (small wooden boards) and

dummy scarecrow (below)
Source: Ehon tsithoshi, 1729, book 1.
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Figure 1.9 Plough tillage of the irrigated rice field (above); harrowing of the irrigated
rice field (below)
Source: Ehon tsithoshi, 1806, book 5, 1933 edition.



Downloaded by [University of California, San Diego] at 15:55 10 January 2017

Irrigated rice and dry crops 97

Figure 1.10 Collecting the seedlings from the seedbed (above); transporting the seed-
lings and transplanting the rice (below)
Source: Ehon tsithoshi, 1806, book 5, 1933 edition.
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Figure 1.11 Weeding and irrigation with a swinging tub zsurube (above); irrigation
with a manual “dragon-bone” water-wheel ryikotsusha (below)
Source: Ehon tsithoshi, 1806, book 5, 1933 edition.
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Figure 1.12 Harvesting with a sickle and transporting the rice sheaves (above);
threshing using threshing-sticks and hulling by beating with a flail
(below)

Source: Ehon tsithoshi, 1806, book 5, 1933 edition.
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Figure 1.13 Hulling with a clay hulling-mill zousu and winnowing (above); filling straw
sacks and storing them in a granary (below)

Note: Two iron-tipped hoes; sieve; hulling-mill (zousu).

Source: Ehon tsithoshi, 1729, book 1.
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Notes

1

10
11

12

Bibliography: Furushima Toshio (1949); Kojiruien Sangyobu 1 (1908, 1984);
Naoki Kojird (1968); Toyoda Takeshi (1964); Mori Kéichi (1984); Tateno
Kazumi (1991); Kimura Shigemitsu (1993); Kimura Shigemitsu (1992); Kinoshita
Tadashi (1985); Matsuo Hikaru (1994); Shiraishi Akiomi (1993); Horio Hisashi
(1990); Terasawa Kaoru (1986). For Japanese agricultural techniques of the
17th—18th centuries, see Janata ez al. (1969) and Pauer (1973); for those of China,
see Bray (1984); see Mane (1983); for those of medieval Europe, see Comet (1992).
Kameda Takashi (1965). See below, note 247, for the water-wheel suisha, and
“Drying” for the drying-rack inabata.

RSK 8: 327, 328 (wheat and buckwheat); SN Reiki 1.10.7. 715, Enryaku 8.5.9.
789. See the fragments of almanacs guchiireki in DNK 2: 570-574 (746), 3:
347-353 (749), 4: 209-217 (756); these fragments cover only the 1st-4th months of
the different years.

See the bibliography of Chinese treatises in Bray (1984: 47-80).

The Qiming yaoshu appears in the 9th-century catalogue Nihonkoku genzaisho
mokuroku, see GR 30 ge: 42. See the copy of the Qiming yaoshu preserved in the
Hosa bunko archive, with an indication of the date of 1166 in the postscript of
the tenth book. The Japanese government mentions, for example, the economic
treatise from the Hanshu (1st century) or the Houhanshu (ca. 5th century), cf.
RSK 8: 321; it also mentions the calendar yueling in the Liji written in the 3rd
century BC (RSK 8: 328), as well as other classics and early Chinese dictionaries
(RSh, p. 347 et seq.).

Kono Michiaki, personal communication; Kono Michiaki (1996: 72-73). Refer-
ences to flora and fauna are also common in European literature, see Ferdiere
(1988: 11-17); and in that of China, see Watabe Takeshi (1996); Chiku Katei
(1988).

Shinsarugakuki, pp. 76-78. We have not adopted the readings given in the
Heibonsha edition; concerning the irrigation systems, see pp. 32-35.

See the Man’yoshii (hereafter abbreviated M), M 14: 3561 and 11: 2476 (see also
a translation by Péronny (1993: 66). Kojiki ge and N Nintoku 30.11. and Kodai
kayoshu, pp. 75, 76, the poem by Nintoku; Harima fudoki (i.e. Harima no kuni
fudoki; the abbreviated names of the Fudoki will be used from now on), p. 351,
the poem by Kenso, translation by Frangois Macé, in Rotermund (2000: 50).
Kjg, p. 31 and Toyukegin gishikicho, p. 61. Nara kokuritsu hakubutsukan ed.,
Shosoin ten, 1998, p. 48, and 1987, p. 18 (spades). SJ Jogan 6.2.25. 864 and 8.3.
intercal. 1. 866. See above, pp. 27-30. Kuroda Hideo, “Taasobi no seiritsu”, in
Kuroda (1984: 410) attributes the origin of dengaku to the Ise ritual.

Chiryiiki Daiji 2.5.14. 1127.

Fuboku wakasho 2: 16-12952 (read: “Shinpen kokka taikan”, vol. 2, text 16,
poem no. 12952), poem by Tsuchimikado Tenné see also wushi no karasuki in
Rokujo eiso (a 19th-century anthology) 9: 21-1489 (unnamed author); Keiun
hoin shit 4: 24-49 (ara oda o ara sukikaesu), poem by Keiun (14th century);
Sokonshut 8: 10-1625 (sukikaesu haru no arata); and three poems that mention
shirokaki: Horikawa-in hyakushu 4: 26-227, poem by Minamoto no Kunizane
(1069?7-1111), 4: 26407, poem by Fujiwara no Nakazane (1057-1118), Yukimune
shit 7: 43-207, poem by Minamoto no Yukimune (1064-1143), translated below,
see note 61. I thank Jacqueline Pigeot for revising the French translations of poems
in this chapter.

These three poems mention arata uchikaesu: Horikawa-in hyakushu 4: 26-237,
poem by Rytigen (d. before 1120); Michinari shii, poem by Minamoto no
Michinari (?-1036), after Ienaga Saburo, 1942, no. 1712; Shiii wakashii book 13,
1: 3-812. One finds uchikaesu in Horikawa-in hyakushu 4: 26-228, poem by
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13

14

15

16

17

18

19

20

Minamoto no Moroyori (1068-1139); Kin'yo wakashit 1. 5-2-74, poem by
Tsumori no Kunimoto (1023-1102); and Dainagon no ie utaawase of 1029, 5:
61-12, poem by Minamoto no Chikanori (?-1045); and kaesu in Shinsen waka
rokujo 2: 14-634. Furushima Toshio (1949: 160-162), mentions several of these
poems, but without giving the references.

Harima fudoki, pp. 263, 273, 277, 285 et seq., etc. mention the quality of
the soils. Kaden, p. 883, biography of Fujiwara no Muchimaro.

See note 3 for the almanacs. The byobu uta poems were collected by lenaga
Saburd, 1942. We quote the numbers in Ienaga: no. 1328-3 tagaesu, poem by
Tadakimi, included in 983 in ( Onakatomi no) Yoshinobu shii, Nishihonganjibon;
no. 1038 arata utsu, poem by Minamoto no Shitagd (911-983) dating from 967,
inMinamoto no Shitagd shir; sanko no. 71 arata uchi, poem in Sagoromo mono-
gatari (9th century) “Imahime no kimi”; no. 129 and 183 tagaesu, poems by Ki
no Tsurayuki (872?-945?) dating from 902 and 906, taken from Tsurayuki shii
book 2 of the collection “Kasenkesht” and Tsurayuki shii book 1; no. 1473
tagaesu in Kanemori shir; no. 1195 arata o uchikaesu in Nobuaki shii; and in no.
829, poem by Fujiwara no Motozane (?-?) dating from 952, taken from Moto-
zane shit no. 896 yamada utsu in Shii wakashii. Shinsen waka rokujo 2: 14-635
uchiokosu, Horikawa-in hyakushu 4: 26-228 uchikaesu. See Toda Yoshimi, “Ja-
juni seiki no nogyd rodo to sonraku”, in Toda (1991); he also mentions, p. 62,
the Kaidoki (ca. 1223), according to which fields were tilled za o utsu with spades.
ES 39: 878-881; we follow Furushima Toshio (1949: 178-182) on the subject of
tillage. See Kono Michiaki, below, note 21.

ES 39: 878-881; we follow Furushima Toshio (1949: 114; 178-182) and Aoba
Takashi (1991: 70-77) for the interpretations of terms, except in the cases noted
later.

Some of these vegetable gardens are glossed with their reading in the Kujokebon
of ES 39: 865, which dates from after 1036. See the localization in WR 6: 1-3.
There are two Nara no sono, with different characters, for an obscure reason.
There was a garden called Yamashiro no sono, specializing in early melons, set
up by Emperor Kanmu (r. 781-806), according to the Moroto nenjugyoji, p. 214,
Moromoto nenjugyoji, p. 245 and Nenjugyoji sho, p. 304. This garden may cor-
respond to the Keihoku no sono. In our translation, the notes in the Engishiki
are in parentheses; our additions and reconstructions are in square brackets.
The text indicates the number of men and not the number of days, for manage-
ment purposes. We calculate the days, though for tillage one working day
includes two men. We have given the figures in the text, but because of the day of
draught tillage done by two men, the details in each paragraph will show one day
less. We use the measures given in Iwanami Nihonshi jiten, 1999, p. 1431: 1 cho =
1.13 hectares; 1 tan = 0.3 acres; 1 bu = 3.15 m?; 1 koku = 85 litres; 1 10 = 8.5
litres; 1 sho = 0.85 litres; 1 go = 0.085 litres; 1 kin = 670 grammes. See the plant
names in the “Catalogue of edible and industrial plants” in the Appendix.

For erabu, Aoba Takashi (1991) suggests the meaning ‘to select’; Furushima
Toshio, that of threshing, possibly by rubbing between the hands. Erabu appears
after the harvest in the case of barley and also taro. This term probably means
“select the seedlings” in the case of mira (myoshi o erabu), which corresponds to
nae o toru, for nasubi and seri. Erabu refers to the selection of heads for trans-
planting in the case of azami. In other cases, erabu has various meanings: ‘to
choose’, e.g. choose a good quality soil (RSK 8: 328); select rushes of a certain
length (ES 38: 859); select to remove the millet in the rice field (M 11: 2476, 12:
2999); separate by sieving furui erabu (ES 39: 871).

Hashoku san tabi means ‘to transplant’ rather than ‘to sow’. This explains why
there are three roru, i.e. two selections and one harvest.
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This is read hasu no ko go nin, five men to guide [the 0x?]. Kono Michiaki (1994:
66-70) thinks that for the water-leek, an aquatic plant, an additional harrowing
was required and that this was draught harrowing, but he does not explain the
number of men (5). Given that hasu is also read osamu, this could be an incorrect
character for osamu, ‘to harvest’. See also Takai Yoshihiro (1998).

Aoba Takashi (1991: 70-77); see above, pp. 25-27.

Harima fudoki, p. 347. Another village, called Shikigusa, refers to the seat of a
deity, in Harima fudoki, p. 321. The meaning of shiku is not restricted to green
manure. In Makura no soshi, no. 227, it is the sheaves that the harvesters lay out
in rows shiku in the field.

Kjg, p. 3; see the reading sokusa instead of naegusa in the “Shinto taikei”
edition, p. 10, of Kjg. The Nihon kokugo daijiten and Kadokawa kogo daijiten
think that naegusa means ‘seedlings’. We find the explanations of naegusa and
uu in the Kadokawa kogo daijiten unconvincing.

Poem attributed to Tamenari (?-?) by Furushima Toshio (1949: 159), and found
in Tango no kami ke hyakushu 4: 28-103 (an anthology of eight poets compiled
by Fujiwara no Tametada, ?-1136). Ten shiro (soshiro) indicates a small area; 50
shiro corresponds to 1 fan (0.3 acres). M 9: 1677 mentions the karishiki of
bamboo leaves collected to make a sleeping space. M 1: 7 and 47, and M 7: 1291
mention the cutting of grass intended for roofing, etc. In the early poetry and ES
8: 176, karishiku elsewhere refers to the collecting of wild plants to make a seat,
pillow, etc. Green manure is called karishiki in Aizu nosho, p. 57, and Seiryoki,
p. 170; kusagoe in Koka shunjii, p. 199.

Mumyosho, GR 16: 380, a poetical treatise by Kamo no Chomei (1155-1216),
quoted by Kimura Shigemitsu (1992: 251). One finds kusakari for the stables in
Utsuho monogatari 1: 126, 186, 2: 440, etc. On green manure karishiki, see also
Morimoto Masahiro (2013: 145-188).

Eishoki, uramonjo, undated; here koe is written like the modern word koyashi.
Furushima Toshio (1949: 147) and Kuroda Hideo (1984: 68) quote the Eishoki
for Daiji 4.7. intercal. (1129) uragaki; and Kimura Shigemitsu (1992: 127, 147,
251, 271) for Kajo 1.7. intercal. 12. and 13. or 11. and 12. (1106). There is a 7th
intercalary month in 1129, but not in 1106. In fact, Kimura (personal commu-
nication) refers to the document “Yamada no shé kumon tone shikijira joan”,
taken from the Eishoki, uramonjo, manuscript Kyoto daigaku eishahon,
reproduced between two other documents dating from 1187 and 1204, in Osaka
shigaku kenkytkai ed., Settsu no kuni shiryo shiiei, 1960, p. 15.

Frangois Sigaut, personal communication, on the subject of citimene. See also
Chapter 2.

For China we follow the interpretation of Bray (1984: 99, 328, 504). This prac-
tice is attested for the region of Hangzhou in 1268, see Xianchun Lin’anzhi, by
Qian Yueyou, 1268, book 58, p. 2a, or p. 3868, in the collection “Song Yuan
fangzhi congkan”.

Horikawa-in hyakushu 4: 26-228.

ES 39: 878-881, translated above. ES 39: 879 gives the figures for the quantity of
manure and the loads; there one finds 6 round trips and not 6 loads per porter.
Given the enormous quantity of manure, it may be asked whether these are not
small kin of 223 grammes. In this case the weight of the manure amounts to
one-third, but a load of 8 kg per person would be too small.

Shasekishu 5: 7. Kuroda Hideo (1984: 93) thinks this is in fact animal and not
human manure. The Myogoki 5: 73 defines koe as “black soil and therefore
fertile™.

Furushima Toshio (1949: 108-160, 206-216, 336-340); Naoki Kgjird (1968: 56);
Kuroda Hideo (1984: 68); Kimura Shigemitsu (1992: 128). But Horio Hisashi
(1990: 229-230) thinks that green manure was not used until the 14th-15th
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centuries. Kinoshita Tadashi (1985: 97-117) bases his hypothesis on the Kenkyii
sannen Kotaijingin nenjugyoji (1192?) and on the commentaries of this text
published in 1752 and 1891. Terasawa Kaoru (1986: 335).

Furushima Toshio (1949: 206, 207, 274); Naoki (1968: 56); Kuroda (1984: 93,
94). The toponym Kusoda is found in DNK 7: 47.

The Seiryoki, p. 119, also mentions 105 men for half a day, i.e. 105 half-days of
work a year for collecting vegetation. See Furushima Toshio (1949: 340) for the
data of 1704 and 1686.

See note 3. The guchireki mention the favourable days for cutting grass kusa kiru
in the Ist, 2nd, 3rd and 4th months. This term must be distinguished from the
weeding kusagiru of the rice fields that took place in the 7th or 8th month, and
was written with a different character. For Aizu, see the Nogyo zue, pp. 60, 62,
80, 90, 103, 139, 147; this was done in the 3rd, 4th, 5th, 6th, 8th and 9th months.
This work uses kusakari for grass cutting and kusatori for weeding. See below,
notes 95-96, for weeding kusagiru.

Frangois Sigaut and Marie Maurin, personal communication. Biodynamic
gardeners recommend as fertilizer yellow lupins, sweet clover, white mustard,
phacelia, buckwheat and rye; see the review Germinance 2001, pp. 31-33.
Fertilizer is not so important for rice, according to Furushima Toshio (1949:
234); Kurosaki Tadashi, “Ta ni mizu o hiku”, in Tsude Hiroshi (1989: 71-73);
Bray (1986: 16, 28, 48-50); and Sasaki Komei (1988: 314). On the problem of
fertilizer, see Ogawa Naoyuki (1993: 142-175). See the maxim in Oka Mitsuo et
al. (1990: 120). It seems surprising that in Rome, Pliny maintains that wheat does
not need manure: see Ferdiere (1988: 45). In the 17th—18th centuries, the Koka
shunjin 3 ge and 4: 197-204, Hyakusho denki 9: 130-136, and Aizu nosho 1: 45 et
seq., 57, 2: 161, recommend fertilizer for rice as well as for dry crops.

M 18: 4122.

RSK 8: 324-329. According to RSh, pp. 372, 373, the two forms of wu are
interchangeable; and hashoku and maku are synonyms.

N Jito 7.3.17. 693. Before that, Yuryaku 16.7. 472, and later, the code RR
Denryo 16 stipulate the planting uu of mulberry trees. RSK 8: 327 Wadé 6.10.7.
713, and SN Reiki 1.10.7. 715; RSK 8: 327 Yo6ro 7.8.28. 723. RSK 8: 328 Konin
11.7.9. 820, mentions the yueling calendar of the Liji. See also RSK 8: 327-328
Jowa 7.5.2. 840: barnyard millet, common millet, wheat, barley, soybeans, red
beans, sesame, and Konin 5.10.10. 814 in SY 70: 620. At Ise, in 1118, wheat or
barley were sown on the 13th day of the 9th intercalary month: see Kimura
Shigemitsu (1992: 193), who quotes Hi 5: 1983. Later, in 1501, wheat or barley
were sown, in [zumi, at the beginning of the 10th month: see Kimura Shigemitsu
(1993: 120), who quotes a document by Kujo Masamune. See buckwheat in
RSK 8: 328 Jowa 6.7.21. 839. Mugi means wheat and barley, but it is wheat in a
12th-century document in Hi 8: 3050: see Kimura Shigemitsu (1992: 192).
Seiryoki, pp. 24-48: Early foxtail millet is sown in the 2nd month (March) and
late millet from the 4th to 6th month (May-July); in Shikoku, the cultivation of
millet is especially important. See below, note 123.

ES 48: 981.

Ruiju kokushi 199: 377 Enryaku 19.4.12. 800; see Verschuer (1985: 156, 157,
450).

(Sone no) Yoshitada shii no. 130, beginning of the 5th month. The Engishiki 39:
880 has the early melon being sown in the 2nd month, the late melon at an
unspecified time.

Yoshitada shii no. 206, middle of the 7th month; the editor of the Iwanami edi-
tion is, however, thinking of an autumn rice field that had been sown in spring
kami ni. See Yoshitada shit no. 136: hemp sown makishi asa in the middle of the
5th month.
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DNK 2: 43, 49, “Bungo no kuni no shozeichd” of 737; Kodai kayoshi, p. 71,
aona, and p. 47, hajikami.

ES 39: 878-881; see our translation above, pp. 27-30. For sowing, we follow the
interpretation of Aoba (1991: 70-77). See also the water-leek in M 3: 407, and
Péronny (1993: 118); and in M 14: 3415 and 3576. Some plants were “under-
sown” and the seeds covered with earth; others were “oversown” i.e. on top of
the ridge: see Sigaut (1977: 142).

See the guchireki in DNK 2: 571, 572, 3: 348, 4: 213, 216.

See Furushima Toshio (1949: 422-424); M 20: 4352 mentions mame growing by
the wayside: see Péronny (1993: 103). M 14: 3451 and Péronny (1993: 27) (the
poem translated). See also M 3: 404, 405, 14: 3364 (all awa maku), in Chapter 2
in this volume.

ES 39: 878 (wheat); DNK 1: 411 (rice, see below, note 57). Trombert (1995: 55)
(wheat in the 6th century according to the Qiming yaoshu and in medieval
Europe). Bray (1984: 287, 379) points out the number of seeds per plant and
estimates the proportion of seed to the harvest in China as follows: 1:100 for
foxtail millet, and 1:500 for rice in the 20th century; 1:10 for wheat and barley in
the 12th century, and 1:6 to 1:20 in the 20th century.

To get an idea of the number of poems devoted to this topic, one has only to
look at “Shinpen kokka taikan”: Horikawa-in hyakushu 4: 26-225 to 240
(nawashiro), 4: 26-401 to 416 (seedlings sanae); Fuboku wakasho 2: 16-1865 et
seq. (nawashiro); Tango no kami ke hyakushu 4: 28-99 to 106 (yamada no
nawashiro), 4: 28-195 to 202 (kadota no sanae). The seedbed also appears in
Yoshitada shii, pp. 52, 58, 62, 71 et seq. But this notion is less common at
the time of the Man'yoshi: see M 4: 776 (nawashiro), 14: 3576 (seedbed of
water-leeks), 14: 3418 (sanae).

Yoshitada shii no. 61, end of the 2nd month; Sanbokuki kashit 3: 106-162 or
Horikawa-in hyakushu 4: 26-232 (poem by Toshiyori); Kynian rokunen hyakushu
quoted in Fuboku wakasho 2: 16-1869. Muro are also found in Tango no kami ke
hyakushu 4: 28-103 (translated above, note 25), Yukimune shir 7: 43-207 (trans-
lated below, note 61). Horikawa-in hyakushu 4: 26-407, 414 and 327; see Eiga
monogatari 35: 450, p. 23 Neawase.

Horikawa-in hyakushu 4: 26-227. Other poets mention the tana-i: Minamoto no
Toshiyori (1055-1129) in Horikawa-in hyakushu 4: 26-232, Fujiwara no Tame-
mori? (d. before 1029) in Tango no kami ke hyakushu 4: 28-104; Nijo Tameshige
(1334-1385) in Tameshige shit 7: 145-26; and Fujiwara no Tomoie (1182-?) in
Shinsen waka rokujo 2: 14-632. These poems are also quoted in the modern
agricultural treatises, cf. Kojiruien Sangyobu 1: 58-61, and by Furushima Toshio
(1949: 158-162). See tanekasu or tanenurasu in Owari no gebumi in 988, cf. Hi 2:
474.

Furushima (1949: 394, 395). The drying of the seed tane toriage hoshite is
mentioned in Akazome Emon shii 3: 81-180, preface to the poem.

SN Yord 7.2.14. 723; otherwise there was seed distribution myashi to the pro-
vincial officials, according to RR Denryd 34; and of the seeds of dry crops to the
militias, according to RR Gunboryd 62; and in the imperial vegetable gardens.
We quote here and later the “Taiho Code” issued in 701, but in fact use the RR
(Ritsuryo) edition of the “Yord Code” issued in 718: the code of 718 corresponds
almost exactly to that of 701 and the passages we quote were all found in the 701
code.

DNK 1: 397, 399, 400, 411, “Yamato no kuni no shdzeich6” of 730. See
Otomasu Shigetaka (1992: 103) for the early medieval and modern practices.
RSK 8: 324 and SNK Jowa 9.3.9. or 11. 842, beginning of the 3rd month,
concerning sowing and irrigation; RR Denryo 23.

Choshit eiso no. 116, spring.
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Yoshitada shit no. 100, beginning of the 4th month, no. 125, beginning of the 5th
month. According to the commentary in the Iwanami edition, this refers to the
intendant of a rice field belonging to a shrine estate.

Goshiii wakashii 1: 4-205, poem written in 1051 by Fujiwara no Takasuke
(7-1083); Yukimune shai 7: 43-207, poem by Minamoto no Yukimune, of
uncertain meaning. The subject of the hasty selection of seedlings is also
found in Horikawa-in hyakushu 4: 26-401 to 416, etc.

Horikawa-in hyakushu 4: 26-413; see another poem about yui in Tametada(kyo)
senshu 4: 43-237 by Reizei Tametada (1361-1417).

M 15: 3746.

Choshii eiso no. 302, yorokobu uta.

RR Denry6 34; RSh, p. 375, mentions a decree of Yord 8.1.22. 724; RR Denry6
30: when there are disputes about a rice field, the harvest goes to the person who
transplanted it.

RR Kenyoryd 1 and RSh, p. 945. See also RR Gakuryd 20 and RSh, p. 460:
music students receive a “field holiday” in the 5th month. The 5th month is
also mentioned in SN Enryaku 7.5.2. 788, and in Harima fudoki, p. 309. In Owari,
most of the farm work was done in the 4th and 5th months, cf. Owari no
gebumi, Hi 2: 474. See Matsuo (1994: 141-151).

NR Tenché 9.4.14. 832 ueta no danjo; and three decrees prohibiting saké in N
Taika 2.3.22. 646; NK Konin 2.5.21. 811, farmers nojin; RSK 19: 625 Enryaku
9.4.16. 790, men of the fields denpu. Shinsarugakuki, see above, note 7.

Harima fudoki, p. 309. See also female transplanters in M 9: 1710.

Eiga monogatari 19: 110-113 Jian 3.5. 1023, taue no hi, with a description;
Denryaku Eikyt 4.5.16. 1116, ta uu; Hyakurensho Daiji 2.5.4. 1127, taue no kyo
(spectacle) and 3.5.11. 1128, taue; Chuyaki Daiji 2.5.14., taue no kyo, with a
description. Kyo (written as in kyomi) means an amusing spectacle, according to
Makura no soshi no. 3. Choshiiki Daiji 4.5.10. 1179, ueta, with a description;
Gyokuyo Jisho 3.6.6. 1179, taue; Horikawa-in hyakushu 4: 26-406 mentions
female transplanters otome, 4: 26-401 to 416, “young girls of the fields” rago.
A rustic festival dengaku brought out many nobles and minor officials in the
capital of Heian in 1096; this was the Eiché no dai dengaku, cf. Chiryiiki
Eicho 1.6.17. 1096, and the Rakuyo dengakuki by Oe no Masafusa (1041-1111).
The dengaku is preceded in history by tagaesu no rei (see above, note 9); and from
the 4th-5th centuries, by rustic dances tamai, cf. N Tenji 10.5.5. 671; RSh, p. 88
(Gagakuryo); SN Tenpyo 14.1.16. 742, 15.5.5. 743, Hoki 8.5.7. 777 (in 743 and 777
it is the 5th month); Kjg, p. 31; ES 7: 155 (at the time of the Daijosai).

Makura no soshi no. 226. Transplanting is not limited to rice; see above,
water-celery and water-leeks.

Kjg, p. 31 and Toyukegu gishikicho, p. 61 mita no tane oroshi; see also “Shinto
taikei”, pp. 142, 265.

Furushima Toshio (1949: 109); Naoki Kojird (1968: 55), thinks that the sowing
of rice was widespread at Ise.

Kinoshita Tadashi (1985: 130-146) quotes the Kenkyii sannen Kotaijingii nenji-
gvoji, p. 380 hashoku and maku, p. 371 hanshoku, maku and ta o uu asobi;
Kinoshita also quotes the Toyukegi..., p. 61 mita o tagaeshi tsukuri uuru, with-
out realizing that uu here means ‘to sow’. Kuroda Hideo (1984: 411) explains
that this text was copied in 1291, then in 1464, then again with commentaries by
an anonymous author in 1494; but that, even though the 1494 version is still in
existence, the passage in question uses Heian-period terminology and is therefore
a reliable copy of the original text.

Kjg, p. 3, and “Shintd taikei”, p. 10 (reading sokusa instead of nawagusa); see
also sowing and green manure in Tango no kami ke hyakushu 4: 28-103,
translated above, see note 25.
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M 10: 3603: willow branches may have been used to delimit an area, or driven
into reservoir walls or into the ditches next to rice-field inlets for purposes of
ritual or exorcism (see M 15: 3603 and 14: 3492). The purified seeds yudane
correspond, according to some, to seeds soaked in tepid water yu, cf. Péronny
(1993: 78). Cf. M 12: 2999; M 7: 1110 (translated here): in principle, newly
cleared fields are dry. See also makeru waseda in M 8: 1624. On this point, see
Abe Takeshi (1995: 51, 52).

Naoki Kgjird (1968: 55); Kinoshita (1985: 141); Tateno Kazumi (1991: 175).
Horikawa-in hyakushu 4: 26-231 (500 shiro corresponds to quite a large field,
compared to a small field of 10 shiro), mentioned by Kimura Shigemitsu (1993:
87). The small field associated with the seedbed oda no nawashiro appears in
Choshui eiso no. 18, 116; Horikawa-in hyakushu 4: 26-230, 229, 234, 238, 240;
Fuboku wakasho 2: 16-1869, etc. Kin'yo wakashii 1: 5-2-74, poem about nawa-
shiro that mentions oda o uchikaeshi tane makite. But Shinsen waka rokujo
2: 14-631, oyamada no tanemaku may refer to direct sowing in the rice
field.

M 10: 2244, and Péronny (1993: 78); we should note that this poem is called
“The irrigated rice field” konatal/suiden. See Sato (2001: 126-134); but these
DNA studies have since been called into question.

Kinoshita (1985: 140, 141); Takaya Yoshikazu (1990: 181-183); Sutd Isao (1989,
1994: 66-68), tsumida, p. 26, a photo of Shizuoka: a distinction was made
between wetlands and marshy lands, the latter being suitable for transplanting,
which is the case in Shizuoka. See Ogawa Naoyuki (1988: 89-111). Ogawa
Naoyuki (1993), with a list of the regions where irrigated rice was sown directly
in Japan in the 1900s. Kuroda Hideo (1984: 240-249). See also Kanai Tenbi,
Shitsugen saishi.

See Kameda Takashi (1973); Kelly (1982). Tables of irrigation works are given
in Kameda, “Kangai yosui”, in Toyoda Takeshi (1964: 141), and in Kimura
Shigemitsu (1992: 130). Matsuo Hikaru (1994: 155, 156) has counted 800
projects in the annals.

Nihon shoki Jindai jo, 7th episode; there are different versions, summarized in
Kogo shiii, 4th episode; the legend also notes three other misdeeds of Susanoo,
relating to animal sacrifices. See extracts in Kjg, p. 3, and ES 8: 169.

Harima fudoki, libo-gun, p. 307. See the translation by Frangois Macé, in
Rotermund (2000: 49).

M 8: 1635 (Sahogawa), 3: 241 (The august lord, translation by Sieffert (1997:
245)), 14: 3492 (ike), 11: 2721 (shigarami), 11: 2833 (canal), 11: 2720 (water-
pipe). See also M 4: 776 (nawashiro mizu). See Ishino Hironobu, “Man’yoshi to
iseki”, in Mori Koichi (1984: 332-335). The same subjects appear in 9th to 12th-
century poetry, as for example in Yoshitada shii no. 92, 545; Dainagon Tsunenobu
shit no. 58, 140, etc. See below, note 247, for the noria.

See the Todaiji documents in DNK 4: 249, 410, 5: 536, 548-550. See other
water-pipes in RSK 16: 507.

Shinsen shojiroku, Ukyo kobetsu jo N Buretsu 5.6. 502.

DNK Toédaiji monjo 4: the maps of Minuma (751), Suka (767) and Naruto
(767). See mito in WR 10: 15; RSK 16: 504, 507; Nihon ryoiki, jo no. 3.
Kaminogd Toshiaki, “Suiden kaihatsu to Manné-ike”, Rekishi kaido 77, Sept.
1994, pp. 124-131. “Sanuki no kuni Mannd-ike kohimon”, ZGR 33 jo, p. 586,
and Heian ibun vol. Kinseki mon no. 90; Konjaku monogatari 31: 22.

For the guchiareki, see DNK 2: 570-574, 3: 349-352, 4: 212-216, ana o fusagu;
DNK 3: 351, 352, mizo unate o tosu, teibo o osamu. Bruno Smolarz, personal
communication, for foxes; see Lachiver (1997).

M 18: 4122 (an extract). Matsuo (1994: 155) has counted the number of prayer
sessions. See other poems about rain in M 6: 1154, 12: 2299 (see above), 11: 2476



Downloaded by [University of California, San Diego] at 15:55 10 January 2017

108

90

91

92

94

95

96

97

98

99

100
101

102

Irrigated rice and dry crops

(see above), 18: 4123, 4124 (the second translated by Jean-Pierre Berthon, in
Rotermund (2000: 88).

Saiguki 13; Shingishiki, pp. 220, 221; see Heian jidaishi jiten, art. “Kiu” with a
bibliography. Apart from the prayers for rain, the agricultural year was dotted
with rituals. Tateno Kazumi (1991), Kimura Shigemitsu (1993), Araki Toshio
(1991) and others have attempted to reconstruct the annual celebrations in the
rural areas.

M 14: 3501, and the translation by Péronny (1993: 160). See the list of weeds
from the archaeological excavations in Kuraku Yoshiyuki (1991: 43-45). Sece
barnyard millet in M 12: 2999 and 11: 2476 hie erabu (see above), but kuzu hiku
in M 10: 1942 makes reference to the harvest. Nogyo zue, pp. 129, 243 (for Aizu).
Shinsen waka rokujo 2: 14-637, poem by Fujiwara no Tameie (1198-1275).
Shinsen waka rokujo 2: 14-638, poem by Fujiwara no Tomoie. One finds kusa
hiku in Yoshitada shii no. 100 (see above, note 60), and majiru kusa in Gen
dainagon ke utaawase 5: 61-11, poem by Minamoto no Nagahisa dating from
1029, and in Fuboku wakasho 2: 16-2587. Poems of the early medieval period
mention ragusa hiku and tagusa toru, see the many references in volumes 8, 9 and
10 of “Shinpen kokka taikan”, in the CD-Rom with index published by Kadokawa
shoten, a very useful index, though incomplete.

Furushima Toshio (1949: 410-411); Horio Hisashi (1990: 215). Reading through
the administrative texts, one finds the term “remove the grass” kusa nozokuljoso
in RSK 16: 501, but it relates to the mowing of grasslands. For China, see Osawa
Masaaki (1996: 205).

See kusagiru in Shinsen jikyo Tenjibon, p. 465, in Iroha jiruisho and Ruiju myo-
gisho. This term is not in the Wamyo ruijusho. The RMS gives a second char-
acter (gei), glossed kusagi in Sh], p. 425. It is only in 1697, in the Nogyo zensho
1: 5, that weeding is associated with the second tilling, which corresponds to
the hoeing after sowing, called joun/naka uchishi kusagiru; Kojiruien Sangyobu
1: 85-89. See kuwa-suki in Shl. Kusa kiru refers to the cutting of grass; see
above, note 36. See DNK 4: 505 (the nine old hoes).

ES 39: 878-881, translated above, and note 22. The Kujokebon of ES glosses
kusagiru for the character gei, but gei is read uu (‘to plant’) in SN Tenpyd 17.5.8.
745, and in ShJ Tenjibon: 453. See kusagiru written like gei, in Kanke bunso no.
28, p. 127.

See the code RR Buyakuryd 9, Koryd 45, Kokaryd 65; RSh, pp. 396-402; SY 60:
482-500; RK 173: 183-189; RSK 15: 429. Typhoons are not mentioned in the
code, but for example in SN Taiho 1.8.21. 701, and Keiun 1.8.28. 704.

See the reports of locust invasions: SN Taihé6 1.8.21. 701, 2.3.5. 702, Keiun 1.8.5.
704, Tenpyo shoho 1.2.5. 749, Hoki 7.8.15. 706, NK Konin 3.6.5. 812, 6.5.14.
815, SJ Jogan 16.8.13. 874, NR Kannin 1.8. 1017; RK 173: 182, 183. The legend
in N Jindai j6 8th episode 6th version; ES 8: 169, 175, only mentions haumushi
no wazawai and takatsutori no wazawai, the latter being interpreted by Torao
Toshiya as the bird that flies high, in Torao (2000: vol. 1, p. 479). For locusts and
ramparts, see Laurent (1999: 73, 101).

Kogo shiii, second-last episode “Mitoshi no kami”. Insect plagues were the sub-
ject of the “Treatise on the fight against locusts” Jokoroku, 1826, by Okura
Nagatsune. Cf. SJ Jogan 16.8.13. 874, NR Kannin 1.8. 1017, and Ruiju fusensho
3: 59 Kannin 1.8.3.

ES 39: 880.

M 12: 3000, translation by Jean-Pierre Berthon, in Rotermund (2000: 77); see
also M 16: 3848.

Bungo fudoki p. 373; the editors gloss ki for palisade, but the Man’yoshii gives
the reading shigarami; the early dictionaries read it mazegaki. See Rono ruigo,
p. 176, for Tsushima.
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M 10: 2265, 16: 3818, 11: 2649. Fuboku wakasho 2: 16-14898, which quotes the
Horikawa-in hyakushu, poem by Minamoto no Akinaka (1059-1129).

Nomoto Kanichi (1984); and Nomoto (1984a: 320-325). The pungent deterrent
was widely used for swidden-field crops. At Narada, Yamanashi prefecture, and
at Hachigji, Tokyo, it was called kagashi, see Minzoku bunka eizd kenkyijo
(1987: 22); Kojiruien Sangyobu 1: 172. The etymology proposed by Nomoto is
therefore geographically limited.

One finds kayaribi in Yoshitada shii no. 160; Choshii eiso no. 132; Horikawa-in
hyakushu 4: 26-481 to 496; Yukimune shii 7: 43-212; Fuboku wakasho 2: 16 book
9 natsu 3.

M 16: 3856; the poem relates to the Indian monk Bodhisena, see Verschuer,
1985: 104-105.

Choshii eiso no. 34 hita; and also no. 250 naruko. In Ryojin hisho no. 332, and
Horikawa-in hyakushu 4: 26-1516, the hita scares away deer. See Kojiruien
Sangyobu 1: 169-172. See Nomoto Kanichi (1993: 256-314).

M 7: 1353 and 10: 2219 shimelnawa haeru, M 8: 1634 hikita haeru. The terms
hita and shimenawa are found together in Dainagon Tsunenobu shii no. 102. See a
small field with shime haete in Kin’yo wakashii 1: 5-2-74, and a seedbed with shime
haete in Fuboku wakasho 2: 16-1869 (translated above, note 53); Horikawa-in
hyakushu 4: 26-226, 238, Shinsen waka rokujo 2: 14-633; and a small field with
hiku shimenawa in Akishino gesseishii 3: 130-1381, by Fujiwara no Yoshitsune
(1169-1206). Horikawa-in hyakushu 4: 26743 writes tsuna instead of nawa. See
Akimichi Tomoya (1995).

See the poems relating to yamada moru in M 10: 2156, 2219, 12: 3000, 11: 2649;
Yoshitada shii no. 125, 159, 207, 220, 395; Choshui eiso no. 250; Horikawa-in
hyakushu 4: 26-1506, 1510, 1511, 1519; Fuboku wakasho 2: 16-4999 to 5025,
14504, 14311; Shinsen waka rokujo 2: 14-644, 648, 651.

Yoshitada shit no. 159, written early in the 6th month; Kojiki jo, p. 109.

M 10: 2247, 2117 (poem of obscure meaning) and 2133. M 10: 2117: yukiai
means the meeting of two people like that of two seasons, here summer and
autumn, at the beginning of the 7th month; but the lespedeza is an autumn
plant. The subject of ears of grain in the autumn fields is also found in M 2:
88, 114, 8: 1624, 1625, 9: 1768, 10: 2246; Yoshitada shit no. 201, etc. See the
subject of the harvest in M 7: 1275, 8: 1592, 1625, 9: 1635 (see above), 1710,
1758, 10: 2100, 2220, 2251, etc.; Yoshitada shii no. 199, middle of the 7th
month. The Man’yoshii has six poems that associate the wild geese and
autumn, and seventy-one poems that associate the lespedeza and autumn; see
Péronny (1993: 58).

RR Kenyoryd 1 and RSh, p. 945, RR Denry6 2 and RSh, p. 346, RR Buyakuryo
22 and RSh, p. 422, for the times of the year. )

Hi 3: 878 for Kuroda sho; DNK 5: 243 for Echi. For the property in Omi,
see an inscribed tablet, Shiga-ken kyoGiku iinkai ed., Kamo iseki, 1980, and
Mokkan kenkyi 5, 1983, after Tateno Kazumi (1991: 182). See Kimura Shigemitsu
(1992: 352, 353) for a table of documents concerning the harvest in the 11th-12th
centuries; Tateno (1991: 181-186), mentions other examples: DNK 2: 62
(harvest of the Ist day of the 9th month on the 9th day of the 12th month!
in 737, in Tajima), DNK 4: 507 (a certain Kamo no Umakai wants to begin the
harvest on the 27th day of the 8th month in 761, i.e. 1st October).

The three poems: Yoshitada shii no. 197 and no. 232; Udaijin Kanezane utaawase
5: 164-36, dated Angen 1.10.10. 1175, also in Fuboku wakasho 2: 16-7242. Poem
no. 197 has nogi wa uchi or nogi wa ochi, nogi being the beard or glume, but the
meaning here is unclear. We have already met early rice in M 10: 2117, 8: 1635,
Fuboku wakasho 2: 16-1869, Yukimune shii 7: 43-207, and late rice in Yukimune
shit 7: 43-315; see here notes 53, 61, 83, 135, 157. We also find early rice in M 8:
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1625, 9: 1768, 10: 2220, 2251, 14: 3386, Horikawa-in hyakushu 4: 26-235, 407,
414, Yoshitada shii no. 201; and late rice in Shoku kokin wakashii 1: 11-457
(oshine no okute), Choshii eiso no. 127, 219, Fuboku wakasho 2: 16-5006, 5030,
14514, Horikawa-in hyakushu 4: 26-232, 236, 1511, Shinsen waka rokujo 2:
14-645, Sanbokuki kashui 3: 106-989, and 162 (see note 53), Kokin wakashii
1: 1-842, Shoku goshui wakashii 1: 12-330, Shoku gosen wakashii 1: 10-388,
Gyokuyo wakashii 1: 14-750, Shin’yo wakashit 1: 22-348. See the discoveries
of inscribed tablets in Hirakawa Minami (1999).

See Terasawa (1986, 1991); Sigaut (1978).

See above, pp. 53-56. Terasawa Kaoru (1991: 50-69); Furushima (1949: 114);
Matsuo (1994: 163) and Shiraishi Akiomi (1993: 83) think that high cutting was
widespread between the 8th and 10th century; Terasawa (1986: 330, 331) and
Tateno (1991: 183) think that low cutting was the norm at that time. Naoki
Kojir6 (1968: 61) and Abe Takeshi (1995: 54) refrain from associating the height
of the cut with the method of storage. Terasawa associates low cutting with
transplanting that was usual from the 3rd century. See below, note 146, for the
pounding of stalks and ears.

Makura no soshi no. 227. See above for its account of transplanting at Kamo.
The interpretations vary: does this account describe a widespread or an
exceptional practice?

See the cut ears kariho in Choshii eiso no. 308; Daini Takatd shii 3: 71-360
(Fujiwara no Takato, 949-1013); Fuboku wakasho 2: 16-5023. Kariho is asso-
ciated with its synonym meaning ‘temporary hut’ in Gosen wakashii 1: 2-295 and
302; Shinsen waka rokujo 2: 14651 to 655. See also Sokonshii (15th century) 8:
10-9802.

ES 50: 995; Nihon ryoiki jo 33; Shinsen waka rokujo 2: 14-646 (translated here);
Fuboku wakasho 2: 16-14496; see also Fuboku wakasho 2: 1612875, Tametada
senshu 7: 41-268; see ochibo also in Sokonshit 8: 10-3732, 4537, 4541, 9799, 9802
(kariho), 9809, 9823, 9827; and other references in “Shinpen kokka taikan”, CD-
ROM, Kadokawa shoten. See the modern use in Nogyo zue, pp. 160, 227, and
Koka shunji, p. 31. Araki Toshio (1980: 262) and Abe Takeshi (1995: 61)
consider that gleaning was a privilege of the poor.

See the rituals of the 2nd and 9th months in Kjg, pp. 28, 31 (“Shinto taikei”,
pp. 130, 143); Kenkyiu sannen Kotaijungii nenjugyoji, p. 438 (14th day of the
9th month); these rituals are omitted in Toyukegii gishikicho; there is nukiho
for these rituals, but harvest karu in the 2 cho 4 tan of shrine rice fields, cf.
Kjg, pp. 28, 42. See the Great Thanksgiving in ES 7: 144, 145, 11: 334;
Gishiki, pp. 81-86; and Mido kanpakuki Choéwa 1.8.17. 1012, in F. Hérail,
1988, 2: 614, concerning the messengers nukiho no tsukai. There is a shrine
called Nukiho jinja, cf. ES 3: 61. See another nukiho ritual in Hyiaga fudoki,
p- 523. The legend is found in Harima fudoki, p. 271. Furushima Toshio
(1949: 110) thinks on the one hand that nukiho refers to high cutting with a
knife, and on the other hand that this refers to harvesting by hand(?). Matsuo
(1994: 163) also confuses nukiho with high cutting. For the rice spirit, see Takaya
(1990: 166). But Bray (1986: 20, 1984: 328) points out that in Malaysia, the knife,
unlike the sickle, did not offend the rice spirit, because it was held in the palm of the
hand. M 4: 520 mentions the picking fekari of hemp.

Yoshitada shii no. 135, middle of the 5th month, poem translated below (note
140). Kimura (1992: 193-196, 350, 351) quotes Hi 4: 1402 (Yamato in 1101), Hi
7: 2763 (Yamato in 1170), Hi 8: 3031 (Kii in 1181?), Hi 7: 788-807 (received in
1048-1049). See Sonoda Koy, pp. 240-306. Kimura (1992: 350) also mentions a
document from Izumi of 1502, 29th day, 4th month, the date on which “people
harvest the wheat and transplant the rice fields”. Mugi means wheat and barley,
but wheat when making noodles muginawa, Hi 8: 3050.
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RSK 19: 612, 613, Tenpyd shoho 3.3.14. 751, Daidd 3.7.13. 808, Konin 10.6.2.
819. Nihon ryoiki chii 10 (the legend). For the guards, see ES 48: 981.

Masaki monjo Oei 34.4.11. 1427, after Kimura (1993: 97) (foxtail and barnyard
millet). RSK 8: 328 and SNK Jowa 6.7.21. 839 (buckwheat). Nogyo zue, pp. 46,
89, 95, 127, 129, 137, 138, 140, 167.

Kimura (1992: 350, 351); Owari no gebumi in Hi 2: 479; ES 39: 879, 881;
Nogyo zue, pp. 67, 174, 175; ES 39: 873 (the imperial kitchens; see Chapter 3
in this volume); Shisseishosho, p. 463; ES 39: 878-881, the imperial vegetable
gardens, see our translation above. Fuboku wakasho 2: 16-923; see Chapter 2
in this volume.

ES 39: 878-881; the text omits the harvesting of the other vegetables.

DNK 2: 43, 49; gromwell murasaki no kusa was used for dyeing.

The Man’yoshii has 24 poems about the harvesting of wild rice makomo; see
Péronny: 94; the Yoshitada shii has four: no. 85 (end of the 3rd month), no. 118
(end of the 4th month), no. 126 (beginning of the 5th month), no. 485 (spring).
Choshii eiso no. 142 (autumn): in this poem, eulalia is growing thickly in a plain
of sweet miscanthus ogi; eulalia appears in eight Man’yoshii poems, see Péronny
(1993: 154). The harvesting of eulalia karikaya is the subject of a number of
poems in Horikawa-in hyakushu 4: 26-641 to 656, and in Fuboku wakasho
2: 164444 to 4456. See Chapter 3, note 90.

Koka shunjii, p. 220 (and p. 29). The Nogyo zensho 2: 91 quotes this passage and
also explains how to build drying-racks. The Seiryoki, p. 171, gives two methods:
drying loose sheaves kari-boshi on the ground, and drying bound sheaves kari
tabane on the ground; elsewhere it mentions that some free-running horses have
eaten rice suspended in the field; after Furushima Toshio (1949: 275).

Hyakusho denki 9: 141. According to Sigaut (1978: 152), the term ‘small bundles’
is used to refer to the overall number of ears cut and bound. See an example
below, note 140.

Nogyo zue, pp. 148-158, 252-256; Seikei zusetsu book 5; and the iconography of
the 18th—19th centuries in Satoé Tsuneo ez al. (1996: 1: 32, 87, 149, 171), these are
straw silos; (pp. 30, 84, 170), suspended drying; (pp. 75, 79, 168, 170), rice silos.
RSK 8: 324.

SY 53: 302.

ES 8: 159, 162-166, 171; Fuboku wakasho 2: 16-8421.

Kono Michiaki (1997), sees a gradual change from drying in the courtyard to
drying in the fields. He bases this on the decrees of 841 and 903, but also quotes
the early 12th-century poems that mention the two drying methods. In fact, this
change occurs after the disappearance of the high cutting of rice, i.e. after the
12th century (Kéno, personal communication). Hotate Michihisa (1999) quotes
Denryaku Eikyt 3.9.21. 1115, as an example of a silo of “stacked rice” ine o
tsumu. He puts forward the hypothesis that silos could also be used for storing
rice on the stalk. However, he confuses, as do others, the rice stacked in granaries
(in ears) with the rice stacked outside, and quotes the title of the poem in Choshii
eiso no. 308 (ine o tsumu) and not the text of the poem (kariho o tsumu). Harima
fudoki, p. 291. Fuboku wakasho 2: 16-1868, and Daisaiin saki no gyoshii
3: 76-188. Orikuchi Shinobu (1953).

Inazumi in Ikebe Wataru (1981: 751, 760); and Inazumiyama in Izumo fudoki,
p. 209. The song, in Choshit eiso no. 285, refers either to karitsumu, or
kaketsumu, depending on the manuscripts, though the second term, “suspend
and stack” makes no sense. See karitsumite in the poem (translated here) by
Oshikdchi no Mitsune (?-?), dating from 917, in the Kasenkeshtibon version of the
Mitsune shi, after Ienaga Saburd: 43, but Mitsune shii 3: 12—154 Nishihonganjibon
(in “Shinpen kokka taikan™) writes karihoshite. See karitsumu in Fuboku
wakasho 2: 16-14840 and Kinto shii 3: 80-237.
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Choshu eiso no. 308; and Hotate (see above, note 134). See Hozumi in Ikebe
Wataru (1981: 239, 269, 306, 430, 600). It is also a family name and a shrine
name, in ES 9: 216. The “Izumi gen shozeichd”, DNK 2: 81 et seq., mentions
the height tsumidaka of the ears (ei, not ine) stacked in the granaries. Inazumi
has the meaning of silo in the early dictionaries IJ and RMS.

Goke shidai book 4, p. 128; and the interpretation of this passage in Kojiruien
Shokubutsuhen 1: 801. But the poem M 16: 3848 mentions that the rice is stored
in granaries ine o kura ni ageru! Here ine seems to be used as a generic term. In
the registers of resources, ine is a generic term that designates rice in granaries;
according to these registers, ine includes grains momi and ears ei, but not rice on
the stalk; cf. DNK 1: 397411, 2: 75-97, etc. Hi 5 no. 1958, etc. also distinguish
between ears and stalks.

Shibusawa Keizo, Nihon jomin seikatsu ebiki, 1984, 2: 102, 112, 117, 118, 136, 176.
Horikawa-in hyakushu 4: 26-1518, poem by Higo no naishi (Takashina no
Motoko); and 4: 26-1517, by Rytgen. See also oshine hosu in Shoku gosen
wakashii 1: 10-388; karihosu ine in Fuboku wakasho 2: 16-14833.

Yoshitada shii no. 135, middle of the 5th month, with the obscure expression:
kudakete mono o omou koro kana. The version of this poem in GR Waka 15,
p- 292, reads hata/hada instead of hade. See hate in Wakun no shiori, chi, p. 812.

Fuboku wakasho 2: 16-5024, by Minamoto no Tsunenobu (1016-1097), and in
Tsunenobu shit no. 104. See inaki in 1J entry under I zatsu. This term is not found
in the other dictionaries WR, RMS and Shl. See Inaki in WR 6: 14, ES 9: 220,
and the family Inaki no mibu of Owari, in Saeki Arikiyo, Nihon kodai shizoku
Jjiten. See the images of sheaves suspended from trees in Kokawadera engi and
Shigisan engi (12th century), in Shibusawa Keizo, 1984, 1: 108 and 3: 25. A
poem in Sanbokuki kashii 3: 106-538 mentions buckwheat suspended from a
willow tree in the 9th month, in these words: somamugi to yu mono o kaketaru;
see also Kimura Shigemitsu, “Waka no naka no minsht seikatsu”, p. 2 (an
article in a newsletter without references).

For all this, see Sigaut (1989 and 2008), Mane (1983), Comet (1992) and Perrine
Mane (personal communication) for beating off, Yoshio Abe (personal commu-
nication) for the second hulling and Lachiver (1997). For the iconography, see
Kono Michiaki (1996: 21, 25 et seq.); Horio Hisashi (1990: 145, 146); and
Yoshio Abe (2007).

Leroi-Gourhan (1973: 152).

Furushima (1949: 110-115, 167, 318); Naoki Kojiro (1968: 62); Terasawa Kaoru
(1991: 62); Matsuo Hikaru (1994: 168); Horio Hisashi (1990: 247); Nihon kokugo
daijiten, “inatsuki”.

Shizuoka-ken maizo bunkazai chosa kenkytjo ed. (1994).

M 14: 3459; see also pounding in M 14: 3550.

RSh, p. 347; DNK 1: 327 fragment of a momiyone cho dated by the editors of
DNK to Yord 7 (723); RSK 8: 349-351 kachishine (gloss of the manuscript of
1266); and ES 26: 654, gloss momi, in the Kujokebon copy of ES dating from
after 927 (see Shikanai Hirotane).

Harima fudoki, p. 329.

DNK 1: 398, 2: 430-439. Several registers of provincial resources record losses
after winnowing/sieving hifuruu, hiru, furuu of rice and foxtail millet awa, in
DNK 1: 430 et seq., 454 et seq., 2: 12-19, 41, 45, 47, 52, 70, 72, 80-88, 106,
120, 143.

See shomai in RGi, pp. 49, 50; ES 26: 655, 23: 584 (list of 22 provinces that
deliver it), DNK 1: 398 (shomai of Yamato).

The pounding ratio is stipulated in RSh, p. 345, RGi, p. 107; see cases of the
application of this ratio (according to our calculations) in DNK 1: 419 nenryo
hakumai, 1: 607 nenryd sho hakumai, 1: 608 sekimai, 2: 56 sho hakumai and
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shomai, DNK 1: 435 threshed rice. But immature rice gives only 3-4 sho of
hulled rice per sheaf, in DNK 4: 255.

See the reading hakumai in 1J, the reading shirayone in ShJ; the readings
kokumai and kuroyone are not attested by the texts.

Black rice is normally eaten by subordinates: ES 6: 136, 14: 407, Hi 1: 383,
DNK 5: 5-33. Since slaves were given either 1.2 sho of hakumai or 2 sho of
kokumai (DNK 5: 32, 33, 89; Hi 1: 383), it may be supposed that the latter was
pounded less. According to ES 23: 585, hakumai is sent to the Oiryd, kokumai to
the Minbush6 and Kuraryo of the Nakatsukasasho. See other deliveries sent to
temples, in ES 26: 656-658. For the management of hakumai, see RSK 14: 407,
RGi, p. 50, RSh, pp. 129, 347, and ES 23: 584, 585.

See the costs of husking shirage-shiro in ES 26: 655 (2 soku paid to obtain 5 fo of
hakumai), ES 23: 585, DNK 5: 247, 15: 223, 250, Hi 1: 374, 3: 825, and Todaiji
yoroku 6: 213, 220, 221; and shiragetaru in Shiii wakashii 1: 3-91, poem of the
4th month by Oshikochi no Mitsune, dating from the Engi era (901-923) and
Utsuho monogatari Fukiage jo 1: 340, 342. Fujii Kazutsugu (1986: 377-378)
reproduces the text of the mokkan relating to a shoen located at Fujiwara-kyo,
dating from 810, which gives detailed management figures; he quotes Nara
kokuritsu bunkazai kenkyutjo ed., Fujiwarakyn shutsudo mokkan 6.

ES 35: 803 concerning the Oiryd with its pounders. I thank Kono Michiaki for
sharing his interpretation of the large tubs. Yokousu/yokusu are mentioned in N
Ojin 19.10. For Europe, see Lachiver: 1125. In Izumi, in 738, the ears were
pounded until hulled rice was obtained; in the granaries at that time were 130
sheaves of straw without ears, cf. DNK 2: 87. For this reason we think that the
ears were separated from the stalks before pounding, and that whole stalks did
not go into the mortar, contrary to what Furushima and others think (see note
144). Pounding was also done all at once at Ise: on the 14th day of the 9th
month, the collected ears were pounded in preparation for drying, cf. Toyukegi
gishikicho, pp. 47, 55. But pounding is deferred temporarily in the poem quoted
above of the 4th month; and in Nihon ryoiki jo 2: the pounders inatsukihime hull
the rice in the 2nd and 3rd months, even though harvesting had been done in the
preceding 8th or 9th month.

Malkura no soshi no. 99.

Yukimune shii 7: 43-315 koku (Furushima (1949: 168), quotes another version of
this poem); Kokin wakashit 1: 1-932 (kokitaru associated with rice). Modern
dictionaries do not mention the Kokin wakashii poem, but Furushima (1949: 254)
and Naoki (1989: 73) associate it with threshing. See Furushima (1949: 114, 167,
254), on the subject of koku. The verb kokitaru is also found, with tears, in Kokin
wakashii 1: 1-639, Gosen wakashii 1: 2-874, Sanbokuki kashii 3: 106-989 (tears and
rice), Shoku kokin wakashii 1: 11-456 (dew). See kokichirasu in Kokin wakashi 1:
1-922, and kokishikeru in M 20: 4453 (lespedeza). I thank Kono Michiaki for
providing these references.

Furushima (1949: 254-256, 316-319).

Yin Shaoting, Yunnan wuzhi wenhua, pp. 534-545; and Kono Michiaki, personal
communication.

Hyaga fudoki, p. 523, after the Shaku Nihongi (ca. 1302), book 8. Sigaut
(1978: 149).

WR 17: 3. See roasted rice as food in ES 39: 868; Azuma kagami Genkya 1.5.8.
1204; Utsuho monogatari 3: 230; DNK 6: 84; and in the other early dictionaries:
1J entry under ya, section on “food”; RMS, p. 789.

Kono Michiaki (1998); and personal communication. Koéno explains that here
“rice on stalks” in fact means ‘ears’, which leads him to suggest hulling by hand,
implements such as threshing-sticks being reserved for stalks. See koku in RMS,
and inekoku in ShJ; see below, note 250.
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Makura no soshi, no. 99; Kono Michiaki (1998); Fujii Kazutsugu (1997: 18)
(who, however, reads hikiusu instead of suriusu), quotes DNK 2: 573, 3: 350
(guchureki). Kono Michiaki, for tengai. Abe Takeshi (1998: 133) quotes
“Chikaradomaro tabatake kazai yuzurijo” dating from Kocho 1 (1261). For the
equipment in the 15th century, see Kuroda Hideo (1983: 50); see the poem by
Shotetsu, alias Komatsu Masakiyo (1381-1459), in Sokonshii 8: 10-3719.
Hyakusho denki 9: 143; Furushima Toshio (1949: 315-323, 413-416); Masuda
Shoko (1990: 178) (temomi); Ferdiere (1988: 64); Bray (1984: 382).

ES 39: 878-881, which glosses katsu, according to a late manuscript; ES 39: 871,
2nd line (imperial kitchens); DNK 13: 277, 305 (pounding tsuku of wheat); Nara
kokuritsu bunkazai kenkytjo ed. (1989, 21: 27, 1990, 23: 9). Shizuoka-ken maizo
bunkazai chosa kenkytjo (1994); Watanabe Makoto (1985).

Verschuer (1993: 9, 10, 16, 18, 31, 42, 46).

Terasawa Kaoru (1991: 60-69).

M 9: 1710. Granaries also appear in M 16: 3848 (translated below, see p. 148; see
also p. 141) and M 16: 3832, a difficult poem to interpret.

RR Denryd 1; SN Yoro 3.6.16. 719; ES 26: 643-652 and 26: 671-685 (ears and
grains). Matsumura Keiji (1983), for the types of storage mentioned in the
registers. Bray (1984: 328, 345, 382); and Sigaut (1981: 166).

See the registers in DNK 1: 389-474, 607-628, 2: 9—153. Murao Jir6 (1961). The
granaries store other foods, such as wheat. See winnowing/sieving furuu, hifuruu,
Sfuruire in DNK 1: 430 et seq., 454 et seq., 2: 12-19, 41-52, 70-72, 80-84. The
regulation tolerated bigger losses utsukasu/ko (wastage) for older grains, cf. RR
Sokoryo 7, DNK 1: 398, 430; NK Enryaku 17.9.20; NR Koénin 11.11.7. Sawada
Goichi (1978: 401), and Murao (1978: 173), are silent on the losses due to
sieving. See Sigaut (1981), on the subject of dried rice; and Sigaut, personal
communication, for the storage of grains with their husks.

See note 170, and Murao (1978: 131 et seq.). ES 26: 684 points out that 4050 in
the form of azekura and itakura, as well as kawarakura and tsuchikura were the
norm. See the temple granaries in DNK 2: 651, Hi 1: 41, 170-171, 191. See two
hoso in DNK 2: 84, 95, and one nagakura in Hi 2: 170; one hiwadabuki in DNK
25: 304. See also an analysis of granaries by Takei Noriko, 2015.

DNK 2: 75-97 with the granary mentioned, 2: 8§1. Murao (1978: 169), with a
table of all the granaries. The appearance of the opening soko is unclear; Murao
(1978: 153). Is it a closing cover in the floor?

Hi 1: 308-316; and an analysis by Murao (1978: 154-175). One finds azekura,
itakura and kuraya with soko. Tsutsumi are used in Iga, cf. DNK 1: 429-439.
DNK 25: 304 (mame). See above, note 136, for stacked ears.

SN Wado 7.4.26. 714. See two larger granaries in Izumi, DNK 2: 84, 95. ES 22:
559-597 classifies the provinces into jo, dai, chit and ge. Izumi is ge, and Etchu is dai.
DNK 2: 75-97 (Izumi). In Yamato, they distinguished between stocks of fewer
than three years, from three to five years and more than five years, DNK
1: 397-411. In Etcha, cf. Hi 1: 308-316, they recorded in 807 stocks dating from
758 to 766; in 751 stocks dating from 733 to 750; in 757 stocks from 750 to 753; in
771 stocks from 758 to 771; and in 909 stocks from 751, 818 and 830. The old
stocks are mentioned in most of the registers in DNK 1 and 2.

RR Sokorydo 6, 7; RGi, p. 268; Enryaku kotaishiki, pp. 5, 6, 9, 10; RSK
8: 349-350. ES 26: 655 stipulates the replacement of damaged rice.
Kurosaki Tadashi (1989: 71-73); Bray (1986: 16, 28); Takaya Yoshikazu (1990:
208). See Hattori Hideo (2003); Hotate Michihisa (2004); Sigaut (2008). For the
archaeology, see Chapter 4, pp. 208-210 and note 47 in the same chapter.

The Aizu nosho, p. 217, recommends kataarashi for dry fields and does not
mention it for rice fields, pp. 213-216. See the site of Kuroimine, in Noto Takeshi
(1991: 94). Wakun no shiori, 1898 edition, jo, p. 478.
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RR Denry6 3, 29, and RSK 15: 441; RSh, p. 348; RGi, p. 107.

RSK 15: 433, and RK 159: 120, for the decrees of 821 and 827.

Koninshiki, p. 18; ES 26: 654, 27: 690, mention that gegeden fields carry 150-300
sheaves of rice. During droughts, the government granted tax exemptions, cf.
RSK 15: 429, 430. The Japanese legal “Code” Ritsuryd was inspired by one of
the codes of Tang China (618-907); this code was promulgated when the Chinese
capital was in Chang’an (modern Xi’an) located in northern China where millets
and other dry crops were widespread.

Shugyokushin 3: 131-225, poem by Jien (1155-1225); Shinsen waka rokujo
2: 14-543 (and Fuboku wakasho 2: 16-10130), poem by Fujiwara no Tomoie. See
another poem in Tamemasa senshu 4: 43-965; see above, note 108, for the rope.
Hi 1: 160-164, 176-178, 207-210, 183-194 et seq., surveys of the Todaiji lands in
DNK 4 and 5; examples from the 10th—12th centuries in Kimura Shigemitsu
(1992), and Kuroda Hideo (1984). The same applied in Europe; see Duby (1977).
Kimura Shigemitsu (1996: 111-112) estimates the waste lands at 20% in the 12th
century.

Toda Yoshimi (1967: 178-184); quoted by Kimura (1992: 12-14, 233); by
Kuroda (1984: 66, 67, 121); and by Hattori Hideo (2003), see note 177. Wakun
no shiori (zen hen 14) is also mistaken about another term, fa-i, which does not
mean a field hut, but a rice field.

Sigaut (1977: 148-164); Aizu nosho, p. 217.

Hi 7: 2531; RSK 15: 427. Sigaut (1977: 264); Kuroda (1984: 264), mentions
another example of the failure of the irrigation systems.

Hi 2: 484.

See above, pp. 15-17.

Sigaut (1977: 154, 155), for long- and short-term idling; Saté Yoichird (2001:
126-151); see also the end of Chapter 2 in this volume, pp. 158-159, 168-182.
Kimura Shigemitsu (1992: 115-122, 188-198, 256, 257); Kuroda Hideo (1984:
64-70, 261-269); Furushima Toshio (1949: 234-241); Kawane Yoshiyasu
(1965), reprinted in Kawane, Chiisei hokensei seiritsushi ron 1972; Oishi Naomasa
(1964: 179-183, 189-191); Isogai Fujio (1988).

Hi 2: 478; Kimura (1992: 200), interprets article 15 of this document as showing
the harvesting of rice and wheat; he also quotes article 30 (Hi 2: 484) according
to which the rice farmers have all absconded and only a small number of
dry-field farmers remain.

The inhabitants of Owari were no doubt referring not to the second annual
harvest, but to the principle of non-imposition for dry crops in general. Accord-
ing to Kimura (1992: 201-205), a tax began to be levied on dry fields from 1009,
in the case of an estate of the Eizanji in Yamato, if one examines the exemption
certificates for this estate dating from 990 to 1021; cf. Hi 2, no. 341, 359, 443,
451, 471, 478, 484. Kimura (1992: 194, 351) also analyses the tax receipts of
another estate on dry crops in 1048-1049, in Hi 3: 788-807; Kimura (1992: 120)
notes the jishi levied on dry fields in Yamato in 1062, in Hi 3: 1027; and Kimura
(1992: 205-214) mentions other examples of jishi. The dry-field tax therefore
dates at the latest from the 11th century, but an earlier case of hatake jishi can be
found in Awa in 844, in Hi 1: 67.

Hi 5: 1683, see Kimura (1992: 193), who follows the interpretation of Kuroda
Hideo (1984). The date of the document is probably read wruu kugatsu, 9th
intercalary month, 1118.

Hi 5: 1727 (in 1123), 5: 1964 (in 1135), 6: 2169-2174 (in 1145), also 5: 1757 (in
1124), 7: 2613 (in 1164); and the interpretations of Kuroda (1984: 263-266) and
Takashige Susumu (1975: 17 et seq. and p. 173 et seq.).

Hi 7: 2512-2514 (Yuge), 5: 2028, 7: 2501-2502 (Ichii), and Kimura (1992:
188-190); Hi 6: 1464 (Kataoka) dating from 1159; and Kimura (1992: 191).
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Hi 7: 2742, 8: 3050; Kamakura ibun no. 2107, and Kimura (1992: 192, 193), who
quotes the Tisuika ho art. 45.

Shinpen tsuika, quoted by Furushima Toshio (1949: 235), and Kimura (1992: 115).
Kimura (1992: 256) mentions the gift of a rice field producing two crops at
Koyasan in 1221; p. 350, he notes that “they cut the wheat or barley, then
transplant the rice”, on the 29th day of the 4th month 1502, on the Hine estate
in Izumi; p. 115, he mentions the gift of 2 fan (0.6 acres) at Kdyasan in 1276,
which give harvests of rice and wheat/barley.

RSh, p. 361, commentary of RR Denryd 19.

Kawane Yoshiyasu (1965); Kimura (1992: 116).

Isogai Fujio (1988), however, is interpreting the decrees relating to dry crops, in
RSK 8, as texts that encourage double-cropping in rice fields, although they only
concern dry fields; see also note 228 below. Sigaut, personal communication, for
Egypt and India. Osawa Masaaki, “Ine mugi no nimésaku ni tsuite”, in Osawa
(1993: 74-81). Kuroda Hideo (1984: 249) mentions the aspects of tillage and
manuring.

DNK 7: 44-50 (Gufukuji). Takashige Susumu, “Jorisei shita no kochi”, Hiroshima
daigaku bungakubu kiyo 12, Sept. 1947; reprinted in Takashige (1975: 7-83); and
Oishi Naomasa, in Toyoda (1964: 182-183), think that crops were rotated, whereas
these are converted fields. For field conversions, see Kuroda Hideo (1984: 78-79,
243, 263-265); and Kimura Shigemitsu (1992: 119-122, 139, 311-314).

Takaya Yoshikazu (1990: 176-179).

Nogyo zensho, chap. “Nogji soron”, kosaku 1. See Oka Mitsuo et al. (1990:
119, 120).

Sasaki Komei (1971: 260-262).

Bray (1986: 117); Takaya (1990: 208).

Hi 1: 74 (in 846), Hi 1: 176-178, 207-210 (Koryaji), Hi 1: 281, 284 (Kanzeonji).
One finds tabatake with the meaning of rice fields and fields in DNK 3: 46; Ni
cha: 412; Hi 1: 115, 324, 358, 359, 378, and many other references in Hi.

For the Eizanji, see above, note 192. For Hirose, see Hi 3: 1027, 1028; for Hida,
see Hi 7: 2743, 2744; Kimura Shigemitsu (1992: 119-122).

Kimura (1992: 120-122, 139), supports his hypothesis with a document relating to
the Kuroda estate of the Todaiji, dating from 1214, in Kamakura ibun no. 2107.
See Chapter 2 for land clearing. Hi 1: 322 (in 915).

Kuroda (1984: 263-266); see mizu no tayori, and other quotations in RSK 15:
427; RR Kyumokuryo 62; RSh, p. 163; Hi 1: 288, 2: 563, 7: 2531.

Hi 1: 332 (in 928); RK 159: 113 (in 830).

RSK 8: 328 (in 840). See Tabatake in Hi 1: 324; ES 9: 211; see Hatakeda in Hi 1:
40, 96, 281, 353, 3: 1096, 9: 3628, 10: 3900; ES 5: 116; and in the Gufukuji map
in DNK 7: 47, 48, and the Minuma-sh6 map in DNK Tédaiji monjo 2: 348.
Many land surveys record rice fields, dry fields and uncultivated plots side by
side. We wanted to give precise details about waste ground and field conversions
to help with the interpretation of these documents, as misunderstandings persist
(e.g. Kimura (1992: 120, 122) sees a deliberate alternation of dry and irrigated
crops). See Kitamura (2012: 43-48).

Farris (2009: 73). Educational textbooks such as Shosetsu Nihonshi zuroku,
Yamakawa shuppan (2008: 122) mention draught tillage, intensive fertilization
and double-cropping, but we find their explanations inadequate, as we will show
later. Takagi Tokuro (2012: 30-33) gives a brief overview of the opinions for and
against advances in the late medieval period and deplores the lack of proper
agronomic analyses of farming techniques. This is what we aim to do in the
following pages.

Verschuer (1993: 24-28) and (1998: 428-431); Kimura (1992: 123-126).
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See an overview of farming implements based on the archaeology and the 1822
treatise in Verschuer (1993: 427-443). Yet during the 1980s it was still thought
that the spread of iron tools dated from the late medieval period, see Kuroda
(1984: 255).

Konjaku monogatari, book 26, episode 10; Uji shiti monogatari, book 4, episode
4; see Kuroda (1983: 47, 48).

In presenting this and the following four types of holdings, we mainly follow the
interpretations of Kuroda (1984: 48-54). Amino (1993: 328-339) (a reprint of his
article with the same title in Rekishi chiri kyoiku 383, June 1985) gives other
examples of late medieval landholdings.

For late medieval kitchen utensils and garments, see Verschuer, “Daily Life in
Medieval Japan According to the ‘Scroll Paintings of Ippen’s Wanderings’
(1299)”, Annuaire de I'Ecole pratique des hautes études 2009-2010, Sorbonne,
2011.

Jizo bosatsu reigenki, book 4, episode 12, after Kuroda (1983: 54).

Kuroda (1983: 51); Kuroda (1984: 252) (“the plough was absent from the lives of
the poorest peasants”); Kimura (1992: 249) (important role of the plough in land
clearing); Kono (1994: 77-84); Kono (1985) shows the various ploughs in the late
medieval iconography.

See for example Echizen kokushi no ge of 776, in DNK 5: 554-617; Yamashiro
no kuni handen zu; and Shiryé hensanjo, vols 1 jo, 1 ge and 2.

See “Tillage” and “The imperial vegetable gardens” at the beginning of this
chapter, pp. 17-21 and “Tillage” at the end of this chapter, p. 82. But Kéno
Michiaki suggests that the depth of tillage could be regulated by means of a
saddle harness on the animal’s back (see Kimura 1992: 249).

A comparison with medieval France would probably alter the assessment of
livestock rearing and draught tillage in medieval Japan. Scores of different
ploughs and devices pulled by animals can be seen in French agricultural
museums, whereas the Japanese plough remained unchanged from the 8th to
the 18th century. Kuroda (1984: 251) discusses the question of transport.

See Isogai (2002: 126) and Kimura (2010: 120-122) for ashes; see Chapter 2 in
this volume.

Kuroda (1984: 261-268); Isogai (2002: 78-92) has listed the occurrences in the
sources.

Isogai (2002: 10, 11) (marginality of double-cropping), pp. 111-113 (increase in
known cases of double-cropping from the 13th century), pp. 117-123 (decrease in
yields), pp. 125-128 (relationship between yields and use of chemical fertilizers).
However, Kimura (2010: 89) considers double-cropping to be a widespread
practice, but his argument concerns taxation, not techniques. A comparison with
European practices could enable a reassessment of the Japanese data. The tech-
nical data given above can provide an answer to the question posed by Takagi
Tokurd, namely: “Was the late medieval period in fact not a time of agricultural
progress?”’; see note 215.

Kimura (2010: 117). This tale is found in Murai Shosuke, ed., Roshodo Nihon
koroku, Iwanami bunko, 1987, p. 144.

Discovery of tablets by Hirakawa Minami, mentioned by Kimura (2010: 70-72).
For this section concerning varieties, see Kuroda (1983: 73-76).

Kuroda (1983: 75); and Kuroda (1984: 70-73).

See Chapter 4.

Harada (2008: 21-25); Kimura (1996: 110); Verschuer (2009: 354).

Kimura (1996: 113-115). However, Kimura (2010: 84, 85) returns to the idea of
a wave of agrarian expansion dai kaikon jidai.

Kimura (1992: 101-102) (a slight expansion); Kimura (2010: 84, 85) (estates set
up by the Kamakura military government).
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See Verschuer (2009¢: 349); the figures are given in Kokushi daijiten, vol. 7: 811;
Nihon daihyakka zensho, vol. 12: 507; Kitdé Hiroshi, Jinko kara yomu Nihon no
rekishi, Kodansha gakujutsu bunko, 2007: 16 (who gives 4.5 M for the 8th
century), and other publications.

Kimura (1996: 11, 12); Harada (2008: 25).

Kimura (2008: 74).

We share the views of Harada (2008: 30-53) (“The diversity of agrarian spaces”);
he quotes Ogawa Naoyuki (1995).

Tsukuba Hisaharu (1987); Pauer (1973); Hayama Teisaku (1992). See the
editions of agricultural treatises in the bibliography.

Seiryoki, “Nihon nosho zensht”. The date of this work is unclear, see Kokushi
daijiten 8: 271.

Hyakusho denki, “Nihon ndsho zensha”; see Hayama Teisaku (1992: 186-199).
Aizu nosho, “Nihon nosho zenshi”; Sasaki Takeo (1993: 52-76).

Furushima Toshio (1949: 373-376); Tanaka Koji, in Watabe Tadayo, ed. (1987:
302-312); Tsukamoto Manabu (1984). See above, note 234 and pp. 89-91.
Horio Hisashi (1990: 229-236); Kono Michiaki (1994-1996); Koéno (1994).
Haudricourt and Brunhes-Delamarre (1986). See the modern iconography of
the implements in Akiyama Takashi et al. (1979, 1991).

See the water-wheel in the decree of Tenchd 6.5.27. 829, in RSK 8: 323. Kono
Michiaki (1995). On the noria, see Kimura Shigemitsu (1992: 133). See the poem
by Toshiyori in Sanbokuki kashui 3: 106-1337, and a poem by Minamoto no
Nakamasa, dating from 1173, in Fuboku wakasho 2: 16-15724; quoted in
Furushima Toshio, p. 164; and Kojiruien Sangyobu 1: 266-272. See Furushima
(1949: 309-312); Nogu benriron ge, chapter on pumps and hydraulic equipment.
Satsujoshin in GR 30 ge: 292. Koka shunjii 7: 294: mizukae oke; Hyakusho
denki 5: 217: tsurube.

Pauer (1973: 140-146); Guyonvarch (1993); Nogu benriron, jo.

Furushima Toshio (1949: 506-568), on the subject of fertilizer in each region of
Japan; and a table of this in Akiyama Takashi (1979: 235).

Horio Hisashi (1990: 243-252); Furushima (1949: 316-319). They think that
threshing with chopsticks goes back to the time of Sei Shonagon. See the
Hyakusho denki for wheat. Thara Saikaku, Nihon eitaikura, p. 161, mentions
the gokedaoshi; 1 thank Abe Yoshio for this reference.

Furushima (1949: 318-320, 415); Pauer (1973: 55, 156); Hyakusho denki, pp. 144,
145, 185; Miwa Shigeo (1991: 106-124); he thinks, p. 120, that the spread of the
tousu was limited to certain regions.

Pauer (1973: 156-160); Horio Hisashi (1990: 254-257); we quote the Saizoki
after Furushima (1949: 319); Hyakusho denki, p. 185; Koka shunji, p. 33: this
treatise does not mention the winnowing-machine.

Miwa Shigeo (1991: 49-78, 139-223); Trombert (1996). For the daibutsu in 1195,
see Todaiji zoryakuyoki, Enkyt 6.3.12., after Kojiruien Sangyobu 1: 104. For
Jojin, see San Tendai Godaisanki, Enkyt 4.9.17. 1072. Hyakusho denki, pp. 185,
186, 327, 328, for wheat and the karausu.

Horio Hisashi (1990: 242); Kumazawa Kikuo, quoted in Oka Mitsuo et al.
(1990: 130).

After Kono Michiaki, in Reizei Tamehito (1996: 104, 105). Kono (2000). See
photocopies of the Ehon tsithoshi from “Shizuoka-ken nogyo shikenjo”, which
Kono Michiaki kindly made available to us (Figures 1.7-1.13).
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2 A mountainous environment
Shifting cultivation

Many civilizations in the world have practised shifting cultivation on temporary
fields for long periods of their history. In fact:

cutting down a patch of forest, burning the wood and sowing the ground
for one or more years before abandoning it once more to the forest is one
of the most widespread practices of early agriculture. It is especially in
tropical countries, where this system was still [in 1975] the basis of agri-
cultural production in many regions, that it has been most often studied
and described; but it was no less important in several parts of Europe,
where it continued up to the 19th century and sometimes even until the
early 20th century. Moreover, north-eastern America was covered by for-
ests when European settlers arrived; in order to live, they had to become
land clearers, thereby imitating the Indians they supplanted.’

Various types of shifting cultivation have characterized the history of civili-
zations throughout the world. In this chapter, we discuss our hypothesis according
to which Japan is no exception. We think in fact that shifting crops repre-
sented, in early medieval Japan, “another agriculture” practised in parallel with
permanent irrigated and dry crops. However, as this is an area of the private (indi-
vidual) economy that falls outside the public administration, shifting agriculture is
very poorly documented by the administrative and legislative texts. We therefore
adopt an approach based essentially on the early medieval poetry, lexicography
and toponymy. Before starting our detailed analysis, we need to devote a few
pages to introducing the general context and the basic comparative data, in
order to show that shifting agriculture is not a marginal phenomenon.

What is shifting agriculture?

The most usual type of shifting agriculture is represented by swidden-field
crops grown on mountain clearings, i.e. plots cleaned by clearing or felling
trees. Swidden fields have been defined by Yoshio Abe as follows:
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The plot is generally obtained by clearing the side of a forested hill. The
trees are felled at the end of the dry season. The felled trees are burned.
Sowing and planting are therefore done on the ashes. The plot is neither
irrigated nor tilled and is fertilized only by ashes. It is worked for just a
few years (and sometimes a single year) and is then left resting three to
four times longer or even much longer in some cases than the cultivation
period, before being worked again. One of the characteristics of swidden
farming is complantation. Cereals of other types [than rice], tubers, pulses
and vegetables are grown at the same time.”

After having worked a patch of ground, the farmer clears another. It is thus a
form of cultivation that is both temporary and shifting. The plot is called a
swidden field, and the technique is known as slash-and-burn. Below we will
use ‘swidden farming’ and ‘slash-and-burn’ as well as the older term ‘assartage’
(which strictly speaking only refers to the felling of trees before setting fire to the
land), all with the same meaning.

Fire techniques in the European traditions

Frangois Sigaut has examined the archival sources relating to swidden or forest
agriculture in Europe from the 18th-20th century. We have taken the following
remarks from his book L'agriculture et le feu (1975). Swidden fields made
possible two to four or five years of harvests. Two or three cereals (wheat or rye)
were usually grown; these crops were sometimes preceded by a summer crop
(buckwheat, turnips), followed by one or two harvests of hay and several years of
pasturage (pp. 122-124). It is difficult to compare the yield from forest and
permanent agricultures, but slash-and-burn had the advantage of reducing the
work of fertilizing, tilling and weeding the fields. Contrary to what may be thought
a priori, forest agriculture (on swidden fields) is not so much a necessity imposed by
the shortage of available land in certain regions, as a conscious choice made by
farmers because of the many advantages they derive from it (p. 168).

However, forest fields could only be cultivated for a limited period, the
exhaustion of the mineral nutrients in the soil and the profusion of weeds
forcing the farmer to abandon his field. The cultivation period and the foresta-
tion period varied according to the regions. In Europe, the former seldom
exceeded a maximum of five to six years, while the period of natural reaffor-
estation lasted between ten and fifty years, with the average being around
twenty years. The forestation period could be shorter — from eight to twelve
years — in the scrub of southern France. In certain regions (Black Forest,
northern Russia), the new undergrowth was cut again in some cases after eight
to twelve years (pp. 121-123).

The investment in labour was far less for swidden-field crops than for per-
manent agriculture, since time could be saved on tillage, fertilizing and weed-
ing. The most important task, in short, was the actual assartage, i.c. tree
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felling. A man needed thirty to sixty days on average to cut down a hectare of
forest (p. 167). For example, in 1800, in New Hampshire (America), one
man took a week to fell the trees on an acre (a quarter of a hectare) of forest
(p. 18). In Europe, in the Ardennes, in 1881, nineteen days per hectare were
needed for felling, spreading the trees around the site and burning them (p. 152).

Francois Sigaut also mentions other fire techniques used on flat ground.
Slash-and-burn, widespread in France in the 18th century, consisted of burn-
ing squares of turf removed from a moor or grassland to fertilize and prepare
it for a temporary crop (pp. 11-14). The bonfire allowed a field to be fertilized
by bringing vegetation from a moor and setting fire to it (p. 40). Burning with
running fire was found everywhere in the African bush, the Eurasian steppe,
the European moors and grasslands (and in our view, Japan). This technique
enabled lands to be cleaned, animal pastures to be improved (pp. 37, 38) and,
generally speaking, promoted the self-sown regrowth of vegetation.

For Germany, Wilhelm Abel mentions various farming practices attested
since the end of the medieval period in his work on the history of German
agriculture.®> On the one hand there is forest assartage, and on the other a
form of agri-sylviculture that alternates six to eight years of shrub growing
with one year of cereal cultivation. It is interesting to find that in Germany
these plots were given different names depending on the region. Various terms
have in fact been noted, including “waste land” — Wild — and Scheffelland,
“overgrown field” — Wildfelder, “mountain land” — Bergland, “moorland” —
Heideland, “idle field” — wiiste Felder. In the sandy regions in western Prussia,
according to a forester in 1820, permanent fields were cultivated near dwellings
at the same time as cleared plots based on three years of cultivation for a period
of forestation from twelve to twenty years. The land maps of this region
distinguish, for certain villages, permanent fields, plots cultivated temporarily
and the forest proper. For nine villages, the maps show that only four-tenths of
the farmed areas were permanently cultivated. This data reminds us that in the
8th century only one-third or four-tenths of the lands on some estates belonging
to the Todaiji temple were farmed.

Swidden-field crops in Asia

For China, Francesca Bray thinks that swidden farming preceded permanent
agriculture in Zhou times (1134-250 Bc), but in an uneven manner, depending
on the regions and periods. It predominated in southern China and among
the non-Han populations. The Yao cultivated in particular non-irrigated taro
on swidden fields up to the 20th century. There is little written Chinese
evidence, but references to this practice are found in Tang (618-907) and
Song (960-1279) poetry. Osawa Masaaki has analysed these written references
and has drawn up a geographical list of swidden fields in China.*

More so than history, ethnography provides a great deal of information on
shifting cultivation. Research has been especially rewarding in tropical
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countries. We give here a short summary of the investigations carried out by
Georges Condominas in 1948/1949 in Vietnam with the Mnong Gar tribe in
the village of Sar Luk and published in his book Nous avons mangé la forét
(1957). This report can be used as a reference for reconstructing the lives of
individual clearers in a tropical climatic zone.

The Mnong Gar did not practise permanent agriculture, but lived solely by
swidden farming, gathering, fishing, and, to a lesser extent, bovine rearing
and hunting. At Sar Luk, the land-clearing season was between mid-January
and mid-March. Each household in the village, which had 146 inhabitants,
felled its patch of forest every year, the forest fields only able to be cultivated
in principle for one year. The work of felling took eighteen to twenty-nine
days for a household. Then, it seems, they set aside only a few days for drying
the wood, before setting fire to the cleared patch. After burning, they formed
work groups to cut the partially burned trees for reburning. At this time, the
clearers built field huts on posts, in two days. They then went ahead with
sowing, choosing the moment when the first storms of the monsoon season
hit, namely 5th May at Sar Luk in 1948.

The Mnong Gar practised intercropping, like most clearers in tropical
regions. In the same field they sowed rice and about thirty other plants includ-
ing maize, tobacco, cotton, indigo plants and two poisonous plants. The
“sowing season” lasted fifteen to twenty days and was followed by the “weeding
season”. Under the tropical rains, from early May to the end of September, they
had to dig up the weeds, which could easily strangle the growing rice, using a
small hoe with a short handle. The village was almost deserted while the rice was
growing and the maize was ripening, as it was necessary to stay near the fields in
order to protect the crops, by day from birds, and at night from herbivorous
animals. They used traps, xylophones and noisy devices. Maize was harvested in
the second half of August and the second weeding was completed in mid-
September. Around the beginning of October, everyone began harvesting the
early rice. Three different varieties were harvested successively up to the begin-
ning of November. In November, the families built temporary granaries near
their field at the entrance to the track leading to their village. The autumn rice
had to be harvested and brought in very quickly to avoid unseasonable rains. To
do this, the villagers formed groups who worked for sixteen days. They
harvested by day and pounded the rice at night. After that they dug up the
cassava and picked the cotton and beans. The harvest ended with the rice
being transported from the temporary granaries to the granaries owned by
each family in the village. The men and women went back and forth for two
days, laden with heavy baskets filled with hulled rice. At the end of the agri-
cultural cycle, rituals were celebrated, from 5 December in 1948; but the entire
year had been dotted with rituals that accompanied each farming operation.
Moreover, throughout the year the villagers went fishing and foraging and did
handicrafts: basket-work, weaving and pottery. At the end of the year, the
fields were again left resting for a period of eighteen to twenty years.
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As regards areas, the poorest family, a couple with small children, normally
cleared and cultivated a plot of 1.03-1.25 ha. However, being unable to
turn regularly to groups who had to be paid in work or money, this couple
abandoned 0.22 ha because of a shortage of labour. This shows that it was easier
to clear the ground than to cultivate it. By contrast, the wealthiest family, that of
the village headman, cultivated 3.5 ha thanks to the abundant labour at its
disposal.

There are several differences between the systems in Europe and the Viet-
namese village. At Sar Luk, the time required for felling was longer than in
Europe, but the time for drying the wood was very short. At Sar Luk, weed-
ing had to be done several times, whereas there was no weeding on cleared
plots in Europe. At Sar Luk, the cultivation period lasted only one year, with
mixed crops on a single plot, whereas in Europe the same field was cultivated
for four or five years with successive different crops. Swidden farming there-
fore takes various forms depending on the geographical and climatic condi-
tions. Ethnographers who study the countries of South-east Asia think that
the yield from swidden-field agriculture is comparable to that of permanent
crops and that the plots allow a greater number of edible plant species to be
grown on the same arable land.

Swidden farming across the world

There are many other ethnographical reports on this practice. Yin Shaoting,
Watabe Takeshi and Christian Daniels have noted the methods used in the
province lof Yunnan in China. Inoue Makoto has studied those of the Indo-
nesian island of Kalimantan. Olivier Ducourtieux has done a thorough ethno-
graphical survey of swidden farming in Laos and Harada Nobuo has outlined
the practices in Japan.® In Europe, Axel Steensberg has directed experimental
slash-and-burn projects and he presents the situation worldwide in his book
Fire-Clearance Husbandry: Traditional Techniques Throughout the World
(1993). According to the FAO, the population of clearers was 200 million in
1950 and the area of swidden fields 36 million square kilometres. For Asia, J. E.
Spencer noted in 1960 some 50 million clearers and areas of 10-18 million
hectares. The National Ethnographical Museum of Japan in 1990 published a
study of the ways of life of the (minority) ethnic groups of South-East Asia
carried out by a research group led by Obayashi Taryd. This study showed 31
ethnic groups of rice farmers, 108 ethnic groups of clearers and 18 ethnic groups
who practised rice growing and swidden farming together in the 1980s.° In
all cases these were tropical regions. Yet we may ask whether it might not also
be possible to envisage for Japan not an ethnic diversity, but a regional one and
the coexistence of methods of permanent and itinerant farming, with a pre-
dominance of one or the other depending on the geographical situation.
Ethnology has in fact shown the existence of villages of clearers in 20th-century
Japan. We present below the results of Japanese ethnographical research.
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The ethnology of swidden-field crops in Japan

Sasaki Komei carried out studies on swidden agriculture in Japan and Nepal
in the 1950s and published the results in two works: Nihon no yakihata
(“Swidden-Field Crops in Japan”, 1972) and Inasaku izen (“Before Rice Culti-
vation”, 1971).7 His investigations subsequently influenced the research of the
post-war generation and his publications are standard references even today.
Sasaki’s first “terrain” was a village in Kyushii: between 1958 and 1960, he spent
several periods in the hamlet of Kajiwara that forms part of the village of Itsuki
in the mountains of Kumamoto. Each of the fifteen families worked an area of
1.8 ha on average, on slopes of 20-30°, located more than an hour’s walk from
the hamlet. They did not practise irrigated rice growing, but lived a self-
sufficient existence by means of swidden farming, gathering and a few
permanent dry crops.

The inhabitants of Kajiwara practised alternating four-yearly crop rotation
on plots of 0.8-1 acre. Each family simultaneously farmed plots that it had
cleared one, two, three and four years before, and in two different parallel
cycles. The first cycle included successively: buckwheat soba, barnyard millet
hie, red beans azuki and foxtail millet awa, with a small quantity of taro
satoimo; and if the soil allowed it, tubers were also grown in the fifth year:
a variety of sweet potato satsumaimo (Ipomoea Batatas Lam. var. edulis
Makino) and satoimo. The other cycle provided for successive crops of wheat
komugi or barnyard millet, foxtail millet, red beans with soybeans daizu, and
two tubers satoimo and satsumaimo. On the new lands intended firstly for
growing buckwheat, the trees were felled in July or early August. A group of
four to five men could fell 0.26 acres of trees in a day. The plot was immediately
burned and prepared for the first sowing. For crops of wheat or barnyard millet,
felling was done between mid-September and mid-October and burning before
sowing, either in October, or in April of the following year. In this case, the
wood was left to dry all winter.

Two weedings were needed every year, from mid-June to mid-July and from
early August to early September. This task, which was by far the most time-
consuming of the farming work for the entire year, occupied eight to ten
people for a month on an area of 0.26 acres. Despite this, the arable area
declined every year on the edge of plots invaded by weeds, so that sometimes
only half the field remained after four years. For most crops, the harvesting
season was in October and November. From March until the harvest, the
villagers lived mainly in their field huts, but they sometimes returned to the
village to tend the vegetable gardens and small permanent fields near their
houses.

At Kajiwara, the first plant cultivated on cleared plots was foxtail millet,
the second barnyard millet and the third red beans. These three species were
part of the two crop cycles. The last-mentioned ended with tubers, when the
areas were reduced in size by the advance of self-sown vegetation bordering
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the fields. Rice was entirely absent from forest agriculture. After cropping, the
field was abandoned for a forestation period of twenty to thirty years.

Swidden farming across Japan

Outside Kyusht, Sasaki Komei found the same swidden-field crops in Shi-
koku, the difference being that here they added the paper mulberry k6z0 and
mitsumata (Edgeworthia chrysantha Lindl.), two plants used for making
paper. Sasaki thinks that the crops listed above were grown throughout the
laurel-forest zone, i.e. forests of evergreen trees covering the south-western
half of Japan, a zone that mainly has a hot-temperate climate.

Sasaki identified another cycle of crops in the cold-temperate zone that
extends from central Japan to Hokkaidd. He developed a prototype based on
the observations he made in 1965 in the village of Shiramine in Ishikawa
prefecture, where permanent and shifting cultivation were practised together.

Near Shiramine, in permanent fields, the farmers grew barnyard millet,
shikokubie (see below), maize, sweet potatoes satsumaimo, cowpeas sasage
and various other leguminous plants. On the cleared mountain plots, the
villagers mainly felled alder /hamnoki and oak konara. On these plots
worked for four years, they successively cultivated barnyard millet, foxtail
millet, soybeans, and again in the fourth year foxtail or barnyard millet
with red beans and soybeans, and sometimes, in the fifth year, did inter-
cropping with perilla egoma as well. In this region, three weedings were
done. One sees the preponderance of foxtail millet, as in the south of the
country, and the absence of wheat and tubers. Rice was not grown either
in the permanent fields or in the cleared plots, which means that part of
the mountain population of Japan did not eat rice until the 1950s.

In total, Sasaki identified in Japan five zones characterized by a tradition of
swidden farming. From north to south (see Map 2.1), they are:

e The mountains of Kitakami (Iwate) in north-eastern Honshti, where
large quantities of beans were grown, a zone where the word araki is
commonly used in the dialects to refer to swidden fields.

e The mountain chain of Mutsu and Dewa in the central-north (Akita-
Iwate) up to that of Joetsu and Kubiki (Yamagata, Fukushima, Niigata),
where they practised among other things felling and burning in summer,
followed by a first crop of buckwheat in autumn; in this region, the
dialectal word kanno is used for swidden fields.

e In central Honsha, the eastern region of Shizuoka and the mountains of
Toyama, Ishikawa and Fukui on the Japan Sea coast, a region where the
swidden field was called nagihata and where barnyard millet, foxtail
millet and beans predominated; here they felled trees in autumn, burned
and sowed in spring, or else felled trees in summer, followed by burning
and the sowing of wheat in autumn.
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e The islands of Shikoku (Koéchi, Ehime) and Kytishti (Kumamoto and
Miyazaki), with the more complex crops mentioned above; in this region,
they used the word koba for swidden field.

e The subtropical zone of the southern islands, Hachij6jima and Okinawa,
where mainly tubers were cultivated.

In other words, swidden farming was most widespread on the Japan Sea
coast, in Shikoku and Kytish@i. The crops identified by Sasaki in 72 villages of
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Map 2.1 Swidden-farming regions in 1950 — distribution of swidden-field areas and
the population of clearers

Notes: a: Percentage of clearers among the farming population: white, less than 2%,

progressive increase up to black, more than 19%. b: Area of swidden fields by district

or town: large circle, 500 ha, progressive reduction down to the smallest circle, less

than 10 ha.

Source: Sasaki Komei, Nihon no yakihata, Kokon shoin (1972: 23).
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Japan included, before 1945, as a percentage of the number of villages that grew
these crops, foxtail millet (83.8%), buckwheat (80.5%), soybeans (76.4%), red
beans (73%), barnyard millet (56.9%), wheat (20.8%), taro (19.4%), sweet
potatoes satsumaimo (15.3%) and mitsumata (15.3%).8 This means that millets
and buckwheat were the first swidden-field cereals in Japan.

Today, on the trail of swidden farming

The research of Sasaki Komei drew the attention of other ethnologists to the
importance of swidden-field crops in Japan and gave an impetus to field work.
A number of ethnologists have carried out studies and published monographs
on a region or village. Certain places have become known to the public to the
point where today they attract tourists who seek a return to rural traditions.
The following examples from different regions of Japan may be mentioned.

The village Akiyama-go straddles the prefectures of Niigata (Nakauonuma-
gun, Tsunan-chd) and Nagano (Shimominochi-gun, Sakae-mura), four hours’
drive north of Tokyd. It is a group of twelve hamlets situated 800 m above sea
level, in a depression carved out by the Nakatsugawa river in Mount Torikabuto
(2,023 m). Every year, these hamlets host several hundred visitors including
many agronomy students, on the first weekend of August; they come to see the
burning of a mountain plot where the local council has crops grown on swidden
fields. The vegetation cut down beforehand burns fiercely, making a loud
crackling noise. Only the very large trees remain standing. The land is cleaned
and strewn with ashes in three hours. The local council also offers a series of
lectures and a museum visit that makes it possible to reconstruct the life of the
mountain clearers of Japan, the last of whom disappeared in the 1990s.

In this village, the ethnologist Ichikawa Takeo conducted inquiries with some
of the inhabitants and in the local archives, and in 1961 published a book called
“The Valley of the Heike: Akiyama-gd, Secret Land of Shin’etsu”. Ichikawa
situates this village in a deciduous forest zone. In his previous publications, he
called “Fagus zone” buna-tai the zone covered by fagaceae of the species beech
buna and oak konara, which occupy the entire north-eastern half of the archi-
pelago.” Akiyama-g6 lived mainly by shifting cultivation, bear hunting, fishing
and foraging. The first plants grown, in 1897, were foxtail millet and perilla,
then barnyard millet, then buckwheat and soybeans. In 1951, it was half foxtail
millet, a quarter soybeans and for the rest the other plants. From 1891, a few
rice fields were noted, but the staple food was foxtail millet. Today, the village
inns offer visitors traditional specialities, namely vegetables picked in spring
and macerated in salt or soy, such as bracken warabi, royal fern zenmai,
bamboo shoots and stems of horseradish wasabi as well as cakes made partly
with horse chestnut fochi flour. Horse chestnuts, which are considered inedible
in Europe, in Japan had their tannin removed by a complicated process of
drying and repeated washings and were eaten either mixed with millets or in the
form of dumplings. At Akiyama-go, one has only to admire the landscape
marked by very steep slopes that climb skywards on all sides of the village to
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realize that irrigated rice cultivation, even on terraces, was difficult and that the
inhabitants of the high mountains led a different life from the populations
concentrated on the plains of the country.

The island of Shikoku is the “terrain” of the ethnologist Fukui Katsuyoshi.
In 1970-1971, Fukui identified seven hundred villages practising swidden
farming in Shikoku and he chose for his inquiry Tsubayama at ITkegawa-cho,
Agawa-gun, in Koéchi prefecture, a village 50 km west of Kochi city. In his
report, “The Village of Swidden Fields” (1974),'° Fukui describes the annual
cycle of work in the fields; and the summary of his observations can be seen
in a video preserved in the National Museum of Ethnology library in Osaka.
The first crop that fed Tsubayama up to the early 20th century was barnyard
millet. Mitsumata, a kind of pappiferous daphne, was added as a commercial
crop in the 1880s. Fukui stresses the usefulness of the self-sown vegetation
growing on cleared plots that are abandoned after four years of cultivation.
At Tsubayama, the land was invaded by pueraria kuzu. The roots were dug
up at the end of autumn, a starch was extracted to make flour (katakuri), the
leaves were fed to the livestock or used as fertilizer and ropes were woven with
the stems. For Fukui, swidden-field crops provided the villagers with a range
of products that enhanced their daily lives. Cereal crops on swidden fields and
the dietary customs of Shikoku are also the subject of a richly documented
collection of photos published by Kondé Hideo (1999), an amateur ethnologist
from Ehime.

Nomoto Kanichi published, in 1984, the results of his research conducted
over twenty years in Shizuoka prefecture, in the mountain villages north-west
of Shizuoka city, near the Oigawa river.'' He studied in detail the technical
aspects of swidden-field crops, the dietary customs and the other activities
involved in obtaining food, as well as the oral and folkloric traditions, topo-
nyms, the dialectal agrarian vocabulary, the rituals and beliefs of this region. This
book, with its detailed index, is a reference work on agricultural traditions.

Tachibana Reikichi carried out work of the same scope and minute detail
over many years in another region, Ishikawa prefecture. He conducted his
research in the village of Shiramine, Ishikawa-gun, located on Mount Haku-
san whose summit Shakadake is 2,053 m above sea level. Shiramine is 40 km
south of Kanazawa city.'? With the construction of a dam for the production
of electricity in 1972-1973, five hamlets belonging to Shiramine were destroyed
and submerged in the reservoir. Tachibana Reikichi was tasked with an ethno-
graphical study before construction work began and had several houses from
the affected hamlets as well as their traditional farming and everyday equip-
ment moved to the village ethnographical museum. Swidden-field crops (noted
by Sasaki Komei, see above) have gradually disappeared since the 1950s but, in
2001, three-quarters of an hour’s drive from the village, one still came across in
the mountains “amateur” growers of the Japanese radish daikon on swidden
fields who lived in temporary huts during the farming season. The ethno-
graphical museum cultivates in its garden shikokubie, a graminae that is gradu-
ally disappearing in Japan. Shikokubie, Eleusine indica Gaertn. var. coracana
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Makino, was a permanent field crop at Shiramine. The very small grains, pounded
and mixed with hot water, give a soft, sweet, chocolate-coloured dough with a
very pleasant taste; but the low yield and almost constant attention required
by this plant have led to the abandonment of this crop. The ethnographical
studies referred to above and the archives of the Edo period for the villages
mentioned are a rich source of material that can be used by those interested in the
popular traditions and material culture of the mountain-dwelling populations of
Japan.

Another village, this one in Kytshii, was partially drowned at the bottom
of a dam: Shiiba-mura at Higashi-usuki-gun in Miyazaki prefecture, high up
in the Kytishii-sanchi mountains, 60 km east of Hytiga city. On the other side
of the same mountain chain is the village of Itsuki in Kumamoto, studied by
Sasaki Komei in the late 1950s. Shiiba-mura is dealt with in one of the first
works by Yanagita Kunio (1875-1962), Go karikotoba no ki (1909), which
describes the customs relating to hunting in this village. According to an old
land survey, in 1838 there were 5,208 inhabitants who farmed 0.6 acres of rice
fields, 50 ha of dry cereal fields and 500 ha of cleared mountain plots. Apart
from cereals for food, the villagers produced tea, mulberry bark, hemp,
tobacco, mushrooms, vegetables from collecting and deer and serow kamoshika
skins. In the 1930s, they cultivated two types of cleared plots: swidden fields of
barnyard millet at 500-900 m above sea level, cleared in autumn, then burned
and sown in spring; and swidden fields of buckwheat at 300-800 m above sea
level, cleared in summer and immediately burned and sown. Besides the two
staple foods, the inhabitants grew in these same fields millet, beans and some-
times taro. The village has an ethnographical museum and the implements and
objects for daily use relating to swidden-field crops, obtained from the local
people, are displayed in another museum attached to the school in the village of
Osaki, situated beyond the dam that is 16 km long. In 1997, Shiiba Hideyuki
and Kuniko were the last farmers practising slash-and-burn cultivation in
Japan. They still farmed 7.8 acres of swidden fields on the area of 1.3 ha that
they had worked since the 1950s, and ran a small inn “Minshuku Yakihata”
located a short distance from the centre of the village. The ethnographer Sasaki
Akira of Miyazaki University recorded during 1995 the remarks of Shiiba
Kuniko and published them in a book, “Diary of an Old Woman from a
Mountain Village”. Shiiba Kuniko retraces in her account the calendar of farm
work and rituals, as well as the dietary customs, the use of implements, the
beliefs and customs of daily life. In a work edited by another ethnologist, Shiiba
Kuniko mentions her knowledge of the use of cultivated and wild plants.'?

Each of the villages mentioned above, as well as other mountain commu-
nities,"* is a kind of repository of local traditions. The practices here are still
partly alive, partly reconstructed for the purpose of rural tourism. Visitors can
taste the fruits of gathering and hunting and local specialities derived from
non-rice-growing cereal traditions, take note of the importance of popular
beliefs and watch traditional arts, such as ritual Kagura dances. They can
realize that swidden is not merely a farming technique, but is set within a
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natural environment that has given rise among the mountain populations to a
way of life different from that of the inhabitants of the plains and coastal
areas of the Japanese archipelago. It is a way of life governed by a landscape
where villages are set deep in the valleys of the mountain chains, surrounded
by steep wooded slopes and overhung by jagged ridges on all sides. The access
routes are narrow roads that follow the contours of the steep slopes. But this
very narrow landscape of wooded mountains is not exceptional, since it
occupies more than two-thirds of the total land area of Japan.

Some figures

We know some figures, thanks to studies published by the Japanese Ministry
of Agriculture. In 1936, the total area of swidden fields was 76,795 ha, or 15%
of the arable acreage of the country; there were 152,000 households practising
assartage, or 21% of farmers. In 1950, there remained only 9,457 ha recorded
as swidden fields, but a relatively high number of 110,500 households of
clearers. However, Sasaki Komei thinks that the areas are under-estimated.
For example, he noted 400-500 ha of swidden fields at Itsuki in Kyushu,
whereas the land survey of this community recorded just 77.6 ha. For this
reason, Sasaki estimates the total area of shifting cultivation in Japan in 1950
at around 50,000-60,000 ha.'’

In fact, the areas had already decreased markedly in 1936. In that year, the
Japanese government issued a decree aimed at encouraging shifting cultiva-
tion, in order to guard against food shortages. But since 1888, previous gov-
ernments had prohibited swidden-field crops and had banned them by law in
1897 because of their perceived negative effects. Mentioned at the time were
the risk of forest fires, landslides and damage to hydraulic installations. The
governmental measures attracted the attention of researchers. Thus Ono Takeo,
Yamaguchi Sadao, Yamaguchi Yaichir6'® and Furushima Toshio devoted
studies to the practice of shifting cultivation in the 1930s and 1940s, a genera-
tion before Sasaki Komei. These scholars, especially Ono Takeo, retraced the
traditions that were current in the Edo period.

Swidden farming in the 18th—19th centuries

For the Edo period, we have no figures, but there are accounts in the local
monographs and agricultural treatises. The “New Geography of Musashi Pro-
vince” Shinpen Musashi fudoki ko, written by Mamiya Kotonobu between 1810
and 1828 for the military government of Edo, provides information on the
swidden-farming practices in the village of Otaki at Chichibu in present-day
Saitama prefecture. Here is an extract:

The old village of Otaki is surrounded by wooded mountains. There are
no rice fields. Only two-tenths of the land has permanent dry fields
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honbata 51, the rest being given over to crops on swidden fields yaki-
hata in the mountains. The soil quality is half average, half poor(?). In
this region, they burn the vegetation kusagi, spread the ashes as fertilizer
and grow foxtail millet, barnyard millet, soybeans, red beans and buck-
wheat. This is what they call “swidden fields” yakihata or sasu. All the
villagers live off these crops. But as the lands suitable for cultivation, in
the mountains and valleys, have always been insufficient, the harvests
only provide subsistence for six to seven months of the year. This is how
the inhabitants grow crops. From the end of spring (3rd month, April)
until the start of winter (10th month, November), they go far away, one
or two leagues (4-8 km) and build a field hut iori & at the foot or top of
the mountain. Father, mother, children and grandmother live there to do
the sowing tane o maku ##E. Until the fruits of the field ripen, the field
must be protected from monkeys by day and from deer at night. To do
this, husband and wife cross the mountain or the valley here and there, to
spend the night apart (in turns) in a temporary shelter kari no oya 1i/N=.
Night after night, they strike small wooden boards bangi o utsu ¥ HA or
call out, to frighten the wild boar and deer, undeterred by rain or storms.
We must feel for their suffering.!”

The agronomy manual Jikata hanreiroku (ca. 1794) states that people waited
for rain after having spread the ashes, before going ahead with sowing.
According to this work, swidden fields “are not found near dwellings but in the
mountains; they are especially numerous in the region of Shinshi” (Nagano).'®

Several agricultural treatises of the 17th—18th centuries also mention cleaned
fields. The Aizu nosho (1684) recommends sowing buckwheat immediately after
burning the trees to stop the ashes being carried away by the rain or wind. This
treatise discusses the Aizu region, i.e. present-day Fukushima prefecture. It
suggests successive crops of buckwheat, foxtail millet and soybeans on swidden
fields called kano koba and recommends lands with a south-easterly exposure. '’

Two other treatises from the Kaga region (Ishikawa prefecture) where the
village of Shiramine is also located (see above) mention shifting cultivation.
The Nogyo zue (1717) shows two polychrome images of setting fire to a moun-
tain in the 4th month (May) and the 6th month (July), titled “cleaned and
burned fields nagihata in the distant mountain of spring/of autumn”. According
to the Koka shunji (1707), areas of 500, 1,000 or even 1,500 bu (0.4 tan or 1.3
acres) were cleared ki shiba kaya kozue o kiru in the 4th or 5th month (May—
June) and burned in the 6th or 7th month (July—August), starting at the top of
the slope. Next day, any charred remains were collected and light raking was
done with a hoe while spreading the ashes, then sowing took place: buckwheat
in the first year, foxtail millet in the second year, soybeans in the third year and
red beans in the fourth year. Weeding was done in the 6th and 7th months. At
the end of four years, the vegetation was again allowed to take over the land.°

The swidden fields of the Kaga region were exempt from taxes, but yields
were only one-seventh of those for irrigated rice fields. On the island of
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Tsushima, there was no rice growing. Here, the struggle against wild boar was
a major task on swidden fields koba, according to the Rono ruigo (1722). A
corvée labour system of young men had been put in place for the construction
and upkeep of the palisades around the swidden fields. The second danger
that was especially feared on Tsushima was the forest fire.>! Ono Takeo
examined the archives of the Edo period in his “History of Swidden-Field
Crops”.?> He found many references to techniques and even many cases of
their use in the land surveys of several regions. It is clear that the farming
calendar varied from one region to another, that different methods were used
requiring weedings and other more or less constant attention, and that crop
rotation showed specific regional characteristics. But overall, the accounts
noted by Ono Takeo give the impression that swidden fields were quite
widespread in Edo-period Japan.

Land clearing

The technique of swidden was not limited to forest agriculture. It was in fact
the method most often used for land clearing. The expression “to open up a
clearing” was used when virgin land was to be brought under cultivation.
Miyazaki Yasusada explains this in his treatise Nogyo zensho (1697) in these
words:

Not only in the mountains and wilderness areas, but also when one wants
to open up new land for the first time, the land is burned in spring, then
the burned area is hoed and a [permanent] field is established. Spring
is the best time for land clearing, according to Miyazaki Yasusada, because
the soil is friable and the vegetation abundant, so that there is a consider-
able energy saving compared with tillage done in autumn or winter. More-
over, the summer sun aids the decomposition of plants and the fertilization
of the soil.>*

The encyclopedia Wakansansaizue (1712) explains the stages in bringing new
soils under cultivation and gives the terms, quoting a Chinese dictionary of
the Yuan dynasty (13th—14th centuries): “A newly formed field is called in the
first year arakihari % ; the grass is [dug in] by turning over [the soil]. In the
second year, the field is called kochita %; the soil becomes friable. In the third
year it is a “new field” arata FH; i.e. a field that is still recent. In the fourth
year it is a [true] “field” ra H1”.>* The same four-year cycle can be observed as
for shifting crops. In other words, after burning the land, the farmer did the
same thing for four years, whether to grow cereals for a limited time or to
clear the land in order to farm it over a long period. After four years, he
abandoned the land to the forest in the first instance and turned it into a permanent
field in the second instance, by bringing tillage and fertilizers to it. Later, this field
could also be turned into a rice field by the installation of a water-supply system.
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Therefore, both land clearing and forest assartage involved the technique of fire and
the first swidden-field crops.

Swidden fields: the poor relation of historiography

Specialist historians of the early medieval period have shown little interest
in fire techniques, no doubt mainly because of the scarcity of sources. Hatai
Hiromu was the first Japanese scholar to show the importance of assartage in early
medieval Japan, but his article “Agriculture on swidden fields in the Nara-Heian
period” published in 1976 hardly caught the attention of historians.? It is true that
it contains some errors of interpretation. There is, in our view, confusion
between toponyms and generic terms taken from the early medieval land surveys,
as well as some misreading of certain decrees relating to the management of
wilderness areas. These errors may have contributed to the scholarly isolation of
this publication, though the author also collected many interesting references
relating to shifting agriculture in the early medieval texts. The study of the history
of non-rice-growing agriculture thus got off to a very difficult start.

Nonetheless, in his work on land clearing in the medieval period published
in 1984, Kuroda Hideo considers the possible existence of swidden fields, citing
Hatai Hiromu with some reservations. Kuroda thinks that future research
should evaluate their place in history. Wayne Farris, in 1985, speaks of “slash-
and-burn agriculture” in his book on the agrarian system and demography. In
his view, the practice was fairly widespread around the year 900, basing his
argument on the low population density. Farris quotes an article on swidden
fields, published in 1953 in the United States by Robert Hall and Toshio Noh. It
is in fact an ethnologist, Nomoto Kanichi, who since 1984 has most vigorously
defended the idea of the existence of the practice of slash-and-burn in early
medieval Japan. Kimura Shigemitsu mentions “the theory of swidden fields” in
his work on the history of dry cereals, published in 1992. One also finds a few
references to assartage or scattered remarks in the writings of some other his-
torians such as Kodama Koéta, Morita Tei and Abe Takeshi; yet the general
scholarly opinion remains unchanged, namely that “rice cultivation was the
basis of agriculture” in early medieval Japan (Yoshida Takashi). Thus, swidden-
field crops were all but absent from historical studies on the bringing under
cultivation of agrarian spaces. However, things changed after the establishment
in 2001 of the Institute for Humanity and Nature in Ky6to, where a programme
has been devoted to ecohistory. Within its framework, a team led by Harada
Nobuo, a medieval historian, has undertaken research into the ‘agriculture of
fire’ ka-ko. Among the Institute’s publications may be mentioned “Japan
Archipelago 3500 Years of Environmental History Series” Shiriizu Nihon retto
no sanman gosen nen hito to shizen no kankyoshi (6 vols, 2011), with the work
“Environmental History of Mountains and Forests” and Harada Nobuo et al.,
eds, “Environmental Studies of Swidden Farming” (2011).%°
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Thanks to these studies, there has been a growing awareness of the impor-
tance of fire techniques in Japanese history and ethnology. As regards the exam-
ination of the early medieval Japanese sources, this is the subject of the sections in
this chapter. We first of all present the legislative and administrative documents,
which reflect the point of view of the government in 8th—10th-century Japan
concerning this practice.

Swidden fields in the 8th—10th-century administrative texts

The government of early medieval Japan does not explicitly deal with swidden
in any text, but it implicitly acknowledged its existence in the administrative
regulations issued in 701. The penal code curbed forest fires by sentencing
to fifty strokes of the cane those who “lose fire” and those who “burn the
fields and virgin lands (n0) outside the authorized period” from the 30th day of
the 10th month (end of November) to the 1st day of the 3rd month (beginning of
April). Thus the penal code implicitly authorized the burning of fields and
virgin lands during certain periods of the year. The local militia regulations
warned soldiers against the wilful misuse of fire signals, as they could be
mistaken for the fires of clearers. Moreover, the regulations concerning pastures
recommended burning grasslands at the start of the year, except those “in places
where fire was prohibited”, namely certain mountain forests and bamboo
groves. The burning of pastures seems to have been practised up to the Edo
period.?’

The government had prohibited fires in some mountains of the central
region from 677. These appear to have been sacred sites occupied by shrines
or imperial tombs, or places where access was restricted to the imperial family. In
841, the court forbad the felling of trees and the gathering of brushwood in
the mountains of Kasuga near Nara, on the land of the Kasuga Shrine, citing the
displeasure of the deities. It issued another edict in 867 prohibiting “the farmers of
the province of Yamato from burning the sacred site of Mount Isonokami to sow
foxtail millet and beans”. In fact, according to the Regulations of the Engi Era
(927), trees could not be cut down on shrine lands. It was also necessary to avoid
any risk of fire and the defilement that followed from it. The regulations
imposed a prohibition of seven days for shrine officials who had passed near a
forest fire.”®

However, the government also introduced an exception to these interdic-
tions: in 814, it authorized the Heian palace guards to grow foxtail millet each
year in the mountains and on the Kitano moor, a sacred site north of the imperial
palace. The term “ecach year” probably refers to the idea of moving around: each
year, the soldiers burned and cultivated a different patch of moorland.?

Some accounts of fires, dating from the 10th—12th centuries, also refer to
the practice of burning wilderness areas. The fires of clearers at various times
destroyed a plantation, a row of trees near a temple and even a temple building.
On occasion, several oxen died in the flames.*® But in these cases burning was
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Table 2.1 Terminology of the administrative texts

Japanese
transcription/characters

English

Cleaning by fire

Cultivation on
swidden fields

noyaki B4t
nobi ¥k

ta-ya o yaku ¥

bokuchi...yoyaku yake, kusa
ofuru ni itarite
amanekarashimeyo

Yo, e, R

rei ni yorite no o yakiharau
WA g 4 BT

mainen no haru nobi o hanatsu
AR 2 BT K

shikka 9% K.

hito no shataku oyobi zaimotsu
no enshosu. IEHEN T KA

kudan no hayashi o enshoshi

sudeni owannu JEBEAE AR H

sanya... midari ni yakikiru koto

nakare 1197 .. FLEIEHT

Isonokami no shinzan o yaki,
awa mame o hashi suru ...
kinshi su

I - Sl e G IE 7 7 NI
awa-batake o tsukuri; mainen
chi o ukite tsukurashimu

HRE BERMASE

burning wilderness areas/virgin
lands or grasslands

fire in wilderness areas or on
grasslands

to burn fields and virgin lands
to completely burn pasture...,

to maximize the spread of
grass regrowth

to burn grasslands as is
customary

to burn grasslands every spring

to lose fire, accidental fire

fire damages dwellings and
people’s possessions

fire has damaged this wood

it is forbidden to clear and
burn mountain and virgin
lands at will

it is forbidden to burn the
sacred mountain of Isonokami
and to sow millet and beans

to cultivate a field of millet; to
receive a plot every year to
cultivate

Sources: The texts mentioned in this section (see notes 27-30).

not necessarily followed by cultivation. It is in fact important to distinguish two
different techniques.

Two fire techniques

In the quotations given above, one can identify two practices. In 677, 814 and
867 there is the burning of a patch of mountain or forest yama o yaku, or
wilderness area san-ya (yama-no) o yaku. The fire was followed by a crop of
millet and/or beans. These were therefore swidden-field crops.
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The other references mention the burning of virgin lands or grasslands no o
yaku or noyaki and the burning of pastures maki. This is the technique of
cleaning by running fire intended to promote the regrowth of self-sown vege-
tation through the fertilization of the land with ashes. The term noyaki does
not, a priori, exclude the idea of cultivation, but the notion of “spring burn-
ing” refers simply to cleaning by fire. In the reports relating to fires on temple
lands, one finds the word nobi (no hi), a fire on virgin land, which also refers
to cleaning by fire. The Japanese term “no” is often translated “moor” in
poetry, but we prefer “wilderness area” or “grassland”, as moor, strictly
speaking, implies a specific type of wild vegetation.

We are therefore in the presence of two techniques: on the one hand, the
clearing of trees and the burning of a patch of mountain, followed by sowing;
on the other hand, the cutting of brushwood in a mountainous or lowland
area that is burned and left uncultivated. Assartage (or swidden farming)
required a single burning at the start of the cultivation period; it allowed
virgin lands to be used for food crops. Cleaning by running fire involved
annual burning; it facilitated the gathering of edible plants and the harvesting
of industrial stems.

The references to burning in the administrative texts of the early medieval
period were noted by Ono Takeo from 1942, taken up by Furushima Toshio
in 1947 and analysed in detail by Hatai Hiromu in 1976.%' However, judging
by the corpus of archives of the 8th—12th centuries, these references are very
brief compared with the wealth of information about rice cultivation. This
dearth of sources may have led historians to regard swidden-field crops as a
marginal phenomenon. As we are dealing with lands not recorded in the early
medieval surveys and a method of farming that falls outside the tax system
and land management, it would be a mistake to expect any more information
from the administrative texts. We therefore propose to study the fire practices
outside these texts and to extend our inquiry to notions other than those of
burning per se. It is important to draw attention to the terminology. Today,
the Japanese words hata and hatake mean a non-irrigated permanent field as
opposed to the rice field suiden, but the meaning was not the same in the 8th—
12th centuries. In fact, in the early medieval period, hata was reserved for a
swidden field on a burned clearing.

Hata — the swidden field; hatake — the permanent field

The original meaning of the word “hata” can be found in the dictionary
Wamyo ruijusho, compiled by Minamoto no Shitagd (911-983) during the
930s. Here is the definition:

Ry B2 that is, a swidden field yaihata ‘K H: it is a field sown [straight
after] burning without tillage. The Tangyin [Chinese dictionary, 7th-9th
centuries] and the Kan/[go]sho [Japanese dictionary, 717-724] call it
yaihata. Consider the “Tale of the Old Peasant” Yaraoden (Yelao?) which
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says: ‘They call “cut mountain™ kirihata #1% a field established after
cutting the side of a mountain [into terraces], and “burned field” yakihata
$E% a field burned then tilled.” But if they say “field”, why is it not tilled?
The explanation in the Kan/go Jsho [saying that tillage follows burning] and
that of the Tangyin [saying that there is no tillage] are contradictory.*

In this dictionary, hata has the meaning of swidden or temporary field; it
occurs in the three compounds yaihata, yakihata and kirihata and is written
with the Chinese character for flag hata in the two latter cases. However,
the Wakansansaizue (1712) explains that kirihata is a terraced permanent field
bounded by a ditch and that the character for flag hata is explained by the
appearance of this field seen from above. According to this encyclopedia, the
Tangyin rightly notes that [only] yakihata is a [temporary] field burned not
tilled.®® It is clear that the 18th-century compiler gives hata the two meanings of
permanent field and temporary field, whereas the 10th-century writer assigns to
hata only the meaning of swidden field.

Hata has in fact changed its meaning over the centuries. Today /hata means
‘permanent field” and is a synonym of hatake, as in the 18th century. For the
two words, there are two interchangeable characters: B and /M. This can
be verified in all modern dictionaries. Both terms are still found in many
toponyms throughout Japan and suggest non-rice-growing cereal fields. Kuroda
Hideo retraced the evolution of the word hata. According to him, the documents
“Katsuragawa myoo6in shiryd” no. 34, 42, 68 and 155 dating from the 13th and
14th centuries differentiated /ata and hatake. Then they became confused at the
end of the Tensho era (1573-1592).%* Before that, one finds the two readings used
for a single character in the dictionary Hyata jiruisho, compiled around 1299. It is
even more remarkable that the poetic anthology Fuboku wakasho from the early
14th century makes the distinction between hata and hatake.* In the Edo period,
the agricultural treatises, apart from the Koka shunji (1707), confuse hata and
hatake, whereas Arai Hakuseki (1657-1725) distinguishes the two notions based on
the 10th-century Wamyo ruijusho.>® The treatise Nogu zoroe (1856) explains this
dual tradition as follows:

Ta-hata W [#: originally, ta meant ‘rice field” and hata was used for the
“fire field” (hi-ta) denoting the burned clearing yakihata in the moun-
tains. For this reason, they created [in Japan] the character hata com-
posed of the fire radical Ai and the field fa. However, this character
became widespread in our province (Hida, present-day Gifu), and [today]
it refers here to the permanent dry field.?’

Thus the linguistic factor may have contributed to swidden fields being
forgotten about until Kuroda Hideo, in 1980, reminded historians of the
earlier meaning of hata in Japanese. Hata therefore meant ‘swidden field’
until the 15th century, i.c. a field prepared by burning and cultivated for three to
five years. It was a temporary field and this was a shifting form of agriculture,
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since a new field was established periodically on another patch of forest on the
same mountain. Other early terms, now forgotten, also refer to swidden fields.
We will now identify them in the early medieval dictionaries.

Swidden farming in the early medieval lexicography

The Wamyo ruijusho (ca. 930) assimilates the Chinese character /iu #2 to the
compound hidalkaden ‘KH and glosses it by yaihata. It also gives the com-
pound yakihata #EW% corresponding to the modern yakihata HiM. In the
12th century, the dictionary Iroha jiruisho (1144, completed ca. 1200) glosses
the compound kaden by yakihata. This dictionary and the Ruiju mydgisho
(ca. 1100, re-edited in the early 13th century) gloss the Chinese character
liu by both yakihata and hata.*®

As for the single word hata, the Iroha jiruishd writes it with one character &,
ancestor of the form 4. The character Aata /M, unknown in China, was cre-
ated in Japan. It is a native character kokuji. Its origin is unknown, but it may
have appeared in the first glossary of “New Characters”, Niina, ordered by
Emperor Tenmu (r. 673-686). According to It6 Toshikazu, the first occur-
rence of the Japanese character hata is found in a document from Mount
Koya dating from 1094.%

It may be noted in passing that the character hatake & meaning ‘perma-
nent dry field” was also created in Japan. It is found in its separated form
haku-den 1 in the early medieval documents. The three dictionaries
mentioned above give three ways of writing hatake: &, 1 H, FEH. The reading
hatake is attested by the Man’yoshii. Hatake is also the reading given for the
characters 4[] by the Kujokebon manuscript (ca. 1036) of the Engishiki.*’

The early medieval dictionaries also mention the characteristics of swidden
fields, namely the fact of sowing on ashes without tilling the land. The Ruiju
mydgisho notes the Chinese word # 4 (not glossed) and defines it as “to sow
without tilling”, after the early medieval Chinese dictionaries. This character
had been mentioned previously by the Shinsen jikyo (898-901), compiled by
the monk Shoju (?-?), which partially follows a tradition different from the
three other dictionaries. The Shinsen jikyo glosses the character ti by aramaki,
“sowing on virgin land”. This dictionary also gives the native Japanese char-
acter £ and gives two readings for it: aramaki and yakimaki, “sowing on
burned land, that is the sown swidden field”, explaining that the swidden field
was not tilled. It uses the character “to sow” maku #¥ in its Japanese sense,
this character meaning “to transplant” in Chinese. The other Japanese dic-
tionaries use the word ueru 7 meaning ‘to sow’” and ‘to plant’ in Japanese
and Chinese. These details indicate that the Shinsen jikyo was relatively close
to the Japanese traditions of the 9th century.

Besides hata, yakihata, yaihata, aramaki and yakimaki, one finds other
terms relating to assartage. The two 12th-century Japanese dictionaries give the
Chinese character zhi & or . The Iroha jiruisho assimilates this term to the
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unglossed Japanese character B and defines it as arata 7i H “wilderness field”.
The Ruiju myogisho glosses the Chinese character zAi in three ways: une, the
ridge; arata-haru, to clear a “wilderness field” or to clear a still wilderness field;
and arata. This dictionary defines arata as a field of the first year after clearing,
copying the definitions of the early medieval Chinese lexicons. Thus the word
arata here takes on the meaning of first-year swidden field.

The Ruiju mydgisho also takes the Chinese character ji i, without glossing
it, giving it the two senses of arata and kikori no ta, kikoru meaning ‘to cut
down trees’. Arata was indeed a field prepared after having felled trees, as
shown in an early poem that mentions sowing in a newly cleared field arata
hirakamu. But poetry knows a second meaning of arata, that of idle land or
an abandoned field, like the “wilderness field arata where the grass and
flowers grow thickly”, which is therefore not brought under cultivation. The
Chinese character arata W% in the Ruiju mydgisho and the Japanese character
arata #§ in the Shinsen jikyo mean “wilderness field”, i.e. abandoned or
temporarily uncultivated.*'

Two early Japanese dictionaries give another Chinese term, she #. The
Iroha jiruisho glosses this character by arata and arakihari, a word close to
arataharu £, and defines it as a “field of the third year” [since the clearing of
virgin land]. This corresponds to the definition of sie as “a new field arata #i
H of the third year”, in the 18th-century Wakansansaizue. Arakihari can
probably be transcribed %38 and means ‘newly cleared land’. According to
the Ruiju myogisho, she is read konata tsukuri, “a prepared rice field”, and
corresponds to a “field of the second (not the third) year”. These two Japa-
nese dictionaries precisely reflect the contradictions of the Chinese works they
quote. They also note for she the meaning of swidden field. The Ruiju myo-
gisho gives for arakihari the character &, which is thought to be a variant of
the Chinese character she.

It may be said that the words arata, arataharu and arakihari reflect the
early medieval techniques, since land clearing was done by assartage followed
by some years of swidden-field crops. The semantic element araki is also
found in literature, written araki 3K and arakida #1381 in the Man’ydshii,
and araki F%E (“to clear”) in the Bungo fudoki. Araki, in the 20th cen-
tury, is a dialectal word denoting swidden fields throughout north-eastern Honsht
and parts of Kanto. According to Yanagita Kunio, the modern toponym Araki,
found nearly everywhere in Japan, also reflects the tradition of swidden fields.*?
After having taken note of the earlier terminology, we will look at swidden-field
practices in early and late medieval literature.

Swidden fields in the medieval period

The medieval historian Itd6 Toshikazu was inspired by the terminology of the
fields hata and hatake and became interested in the role of wilderness areas no



Downloaded by [University of California, San Diego] at 15:55 10 January 2017

140 A mountainous environment: shifting cultivation

Table 2.2 Lexicography of the 10th and 12th centuries

Wamyo Shinsen Iroha jiruisho Ruiju myogisho
rutjusho Jikyo
swidden field W« 45« (85)
hata
burned field KH - B
yaihata
burned field JE I JH - BB i
yakihata
sown waste % - £ (ﬁ?ﬁ)

ground
aramaki

=
&

A\

sown swidden 3
field yakimaki

field prepared g}
after felling

trees kikori no

ta

wilderness T H (BB - FH - 5 6 o i
field, of the
first year arata

B
w

new field, of
the third year
arata

idle land, Fe FeH - # mE
uncultivated
field arata

second-year &=
field konata
tsukuri

to clean or S
clear arataharu

newly cleared e e I . #
plot arakihari

Notes: *Bolded: Japanese character kokuji.
*In brackets: unglossed characters, with no reading.

and wooded mountains yama in agriculture. He examined the medieval
documents and noted certain facts that are summarized below.

In the medieval period, references appear in estate land documents to
areas called “field on virgin land” no-batake ¥F &, i.e. a field established in
a wilderness area. [t found eighty-five cases in documents from the 12th—16th
centuries. He thinks these were swidden fields (that he calls “unstable” fuantei,
even though they fit into a clearly defined cycle), despite the character used
being that of the permanent field hatake. These fields were difficult to record in
the land surveys because of their shifting nature, but they are nonetheless
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recorded with their measurements in the registers. Estate owners, from the 12th
century, levied on these swidden fields a modest tax, which led It6 to think that
yields were very low (compared to irrigated rice?). Fields of barnyard millet and
taro or yams imo were, however, tax exempt. A fairly complete register of the
Kengunsha Shrine estate in Bungo (Oita prefecture), dating from 1353, shows
that half the land consisted of irrigated rice fields, 40% of swidden fields and
10% of permanent dry fields. Yet half the “fields on virgin lands” were in fact
lying idle; the other half was given over to crops of foxtail millet (67.9%), dry
rice no-ine (17.1%), soybeans (14.7%) and red beans (0.3%).*

1td Toshikazu also found instances of swidden fields in the administrative
documents. He noted eight cases of swidden fields iata 4l from 1094 to 1221
and fifty-five cases of “mountain swidden fields” yamahata 14 from 1223 to
1333. The register of an estate in Kii (Wakayama prefecture) recorded, in 1201,
on the one hand permanent fields, dry and irrigated, with their areas and loca-
tion, and on the other “mountain swidden fields” without specifying their area
and with the simple mention “a place”. These shifting swidden fields were
therefore likely to have been concentrated in one part of the estate, but their
exact location was difficult to specify. However, the register of another estate in
the same region gives more precise figures for 1272. Here one finds: a plot of
17.5 cho (over 17 ha), including 2.3 ¢ho of dry fields hatake, taxable at 1.84 koku
(1 koku = ca. 85 litres); and 3.9 cho of “mountain swidden fields”, taxable at
1.96 koku. The owner therefore taxed even the swidden fields, but the rate of tax
for these fields was far lower than that for permanent fields. The document
states “that mountain swidden fields must be inspected every year”, no doubt
because their location changed. It also notes that there were swidden fields
intended for a summer harvest and those intended for an autumn harvest. The
former were burned in autumn, sown with a winter crop such as wheat and
harvested in summer (in the 4th month); the latter were burned in spring, grew
summer crops such as foxtail millet and dry rice and were harvested in
autumn.**

Itd paid even greater attention to the Kawakami estate of the Todaiji
temple in the Yamato region. There remain seven documents from the
14th—15th centuries relating to this estate. In 1373, the tenant farmers were
exempted from tax for “a new plot” shinbata #i/# in a mountain area, which
they “had cleared” kaihatsu. They explain that they have cleared uncultivated
waste land koyal arano o hiraku B35 for sowing sakutsuke YEE. In 1377,
there is also mention of a “new swidden field” shinbata, “recently cleared”
shinkai #1 B, which this time is subject to a tax. The terminology used in these
documents is interesting: the notion of “clearing” is literally expressed by “to
openup” hirakulkai a plot. The cleared area is virgin land no that is uncultivated
aralko, a semantic element also found in the early medieval lexicography. The
land clearing was intended not for permanent but for shifting cultivation, since
a swidden field and not a permanent field was established there; however, in
1419, some of the swidden fields were turned into a tea plantation.*
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Takemoto Toyoshige and Itd Masatoshi drew attention to the presence of
swidden fields on two other medieval estates and were supported by the his-
torian Ishii Susumu. It6 noted a “mountain intended for swidden fields” yaki
no yama in the documents of the Kada estate, at the western tip of the Kii
peninsula. Takemoto discovered that the Niimi estate of the Todaiji, in Bitchi
(in present-day Niimi city, Okayama), managed “mountain fields” yama-batake
111 & from the early 13th century at the latest. At one time, an intendant, a
certain Narimatsu, responsible for a third of the lands on the estate, managed
47 ché of “permanent dry fields” sato-batake H.E, located near the farmers’
dwellings, and 170 ¢/é of “mountain fields”. The areas of swidden fields thus far
exceeded those of permanent fields. According to Takemoto, “mountain fields”,
though written with the character hatake of the permanent field, were swidden
fields. He localized them in the present-day landscape and found that the lands
in question were on a slope with a gradient of 30°. Based on his farming
experience in the 1950s, Takemoto states that swidden fields were cultivated in
this village on slopes of 30°, permanent fields on lands sloping 12-13° and rice
fields on flat land.*®

It is therefore clear that shifting agriculture played quite an important role
on temple estates in the medieval period. This is confirmed by the fact that
swidden fields were mentioned in the tax documents of the time. In fact,
“mountain swidden fields” and “wilderness fields” first appeared in public
administration in the early 13th century. In 1232 and 1235, the Kamakura military
government began levying taxes on both kinds of temporary fields and granted
taxation rights to the estate intendants jizo of the lands under its control. Needless
to say, the government was aware of the extent to which swidden farming was
practised on estates at that period.*’

The examples mentioned above suggest that medieval holdings were very
diverse. They were not restricted to rice fields side by side in regular squares,
but included other agrarian spaces, indicated in the texts by: flat fields hira-
batake or fields near the village sato-batake, fields on virgin lands no-batake,
mountain fields yama-batake and cleared mountain plots yamahata.*® Even if
owners had a preference for rice fields, the morphology of the terrain often
obliged farmers to use other cultivation techniques. It was, in short, the alti-
tude and land gradient that dictated the farming methods on the medieval
estates.

Swidden fields in the 8th—12th centuries

As the taxation of shifting crops only began officially in the 13th century,
it would be pointless to look in the administrative documents of the 8th—12th
centuries for references other than the few brief remarks given above (“Swidden
fields in the 8th to 10th-century administrative texts”). We must therefore turn
to a different kind of documentation. The analysis of the dictionary terminol-
ogy of the 10th-12th centuries has already given us some important
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information. We now propose an approach using the early medieval poetry. We
are interested first of all in swidden fields hata.

Poetry and swidden fields
Here is a poem by Fujiwara no Nagayoshi (949-1009):

On the mountain side katayama, someone sets fire to a swidden field hata
yaku; set fire to your clearing, but spare from the fire the cherry trees
deep in the mountain.

Nagayoshi was then in Tanba with his father Tomoyasu (?-977), governor
of the province from 968 until 971. He explains the context in his introduction
to the poem:

In Tanba, I happened to fall ill and stayed there for a long time without
returning to the capital. I have collected a few poems composed during
this idle time about what I saw in the vicinity. This poem is set in spring.
Seeing a peasant set fire /i tsuketaru to a hillside kataoka, 1 asked him:
‘What are you doing?’, whereupon he replied: “We call “setting fire to a
swidden field” hata yaku what I am doing now’.*

Fujiwara no Nagayoshi was thus able to witness the burning of a patch of
mountain. Nagayoshi’s poem is also found in the Shiii wakashii. 1t6 Toshi-
kazu sees here the first appearance of the Japanese character hata M of
swidden field, but in fact this word is written in hiragana in the earliest copies
of the Nagayoshi shii and in the Shiii wakashii version.”® Here, we have a
word in the spoken language that did not yet have its own character and was
still rendered using the “borrowed” character for flag /hata in the Wamyo
ruijusho. This is why the Nihon shoki refers to the “fruits of swidden fields”
hata-tsumono in the legend about the birth of cereals, and the 10th-century
commentary also transcribes this using phonetic script.”!

Another poem mentions the swidden field in phonetic transcription, this
time in man’yogana. It is found in the Man’yoshit:

The road travelled/ both morning and evening/ by the men of the [swidden
fields)/ the rest of us have made it/ the palace road.*?

Here, Kakinomoto no Hitomaro (?-?), in 689, is on his way to the funeral
of Prince Kusakabe. He refers to the “men of the swidden fields” hata kora )\
% $E K, a term not explained in the “Nihon koten bungaku taikei” edition, but
that Sano Masami and Nakanishi Susumu interpret as hata kora Ji-§-%4% >

There are some other poems of a later date. Fujiwara no Nobuzane
(11767-1265?) composed this:



Downloaded by [University of California, San Diego] at 15:55 10 January 2017

144 A mountainous environment: shifting cultivation

The village at the foot of the mountain where they burn the cleared plots
hata yaku, seems from afar in the twilight to be but a ribbon of smoke.

Another 13th-century poet describes the landsca