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In the Beginning

It is said that the Inbe clan, who settled in Shikoku 1,400 years ago, settled in the Awa region and
planted four kinds of trees3. Among them, they used ligament fibers such as hemp, kozo (paper
mulberry) and gampi to make paper, spin textiles, and dye with plants and trees. Records indicate
that the family expanded into other parts of Japan and transmitted their techniques to other parts
of the country.

The Tokushima clan became a major producer of indigo dye after the Hachisuka clan encouraged
the planting of indigo when they entered the Tokushima Castle. The Tokushima clan's control policy
led to the establishment of a hard-line organization of Osaka indigo merchants, which spread indigo
throughout the country. It was managed and sold exclusively until the Meiji Restoration.

In the Edo period (1603-1867), indigo was used as a pigment for woodblock prints by Hiroshige
and Hokusai, and was dyed for the hair tie, or "motoyui," a traditional Japanese knot used to tie hair.
Gampi paper dyed in five colors with indigo was exhibited at the Vienna Expo in the early Meiji period
(1868-1912), along with Bengara and Obaku, and the paper samples produced with the award
certificates and medals are still kept today. In addition, more than 2,000 sheets of wallpaper dyed
with indigo and suho* were pasted on the walls of the Guest House at the recent Tsukuba Science
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Exposition. Although these uses are different from the original dyeing of thread and cloth, they are
special uses, but they are rooted in daily life and show the transition of craftsmen who are always
challenging something new, even if it is a traditional craft.

This exhibition will look back on the relationship between indigo and washi once again, and will
record the footsteps of our predecessors in the hope that they will be a source of inspiration for the
next generation.
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History of Indigo

Indigo is not a plant called indigo, but a plant that contains a pigment called indican, from which
the pigment is extracted using a technique appropriate to the locality, and dyed with indigo. There
are two methods of indigo production and dyeing. One is to soak indigo leaves in water to extract
indigo indigo and produce precipitated indigo or indigo tablets for dyeing, and the other is to dry
indigo leaves and produce indigo leaves and indigo balls for reduction and oxidation (Tate-zome).
One day, he discovered that the indigo plant was imprinted on the garment in a green color by
friction, and when the garment was washed, it exhibited a pale blue color (fresh-leaf indigo dyeing).
It is thought that he embodied the fact that the addition of lye or other alkali by some chance would
produce a more vivid indigo color (Tate-zome). Whether these technological advancements where
the result of chance or deliberate improvements, Looking back on history, it seems that chance
occurrences often led to significant discoveries or events. In the modern age, where scientific
findings are available, it is not so strange to find a liquid that becomes blue, but compared to other
vegetable dyes, indigo dye is more robust, and it was rare to find a dyeing material that could be
dyed from bright blue to dark blue.

The history of indigo dyeing is long, and remains of indigo dyes dating back 4,500 years have
been found in the Indus River basin, where the Indus civilization flourished. In addition, 6,000-year-
old cotton fabrics were discovered in the remains of an Andean civilization long before Egypt, and
traces of blue pigment have been identified as indigotin, which is the oldest example of indigo use in
the world.

Around the 6th century, indigo, extracted from a cruciferous plant called ward, was widely used in
Europe, and at the end of the 12th century, a method was discovered to obtain a bright blue color
from ward dye, which was used to dye woolen and silk fabrics, producing a high quality dye with
excellent lightfastness. This was a precursor to the fashionable shift from red to blue tones in
fashion around the 13th century.

By the mid-14th century, Languedoc (southern France), along with Thuringia (Germany), became
the center of blue dye production in Europe, and by the 16th century it had become a major industry
that brought great wealth.

However, European indigo was soon threatened by Indian indigos brought by caravans from
Eastern Europe and the Middle East. As a result, many European cities and national authorities
restricted its importation and use so as not to damage the prosperity of local ward production and
the manufacture of blue dyes made from it.

On the other hand, the discovery of the
New World by Columbus (1492) brought
much wealth to Europe, as did the colonization
of the Yucatan Peninsula by the Spanish in the
1570s, Guatemala, and Brazil by the
Portuguese. Indigo was among them. The
British began settling in Carolina and Georgia
in the southern United States around 1670,
and under a system of slavery, they produced
many cash crops for export, including sugar,
tobacco, rice, and cotton, as well as indigo
cultivation. Among the four varieties of indigo
planted, two were native to Carolina, while the
other two (indigofera Anil, Indigofera Tinctoria) were brought from the West Indies. British
prosperity in the colonies continued until the American Revolution (American Revolutionary War of
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1775-1783) was established. After the Revolution, the British expanded into Asia in earnest,
spurring the colonization of not only India but also Asia.

Vasco da Gama, who sailed from Lisbon in July 1497, discovered the Indian route, and in the early
16th century, the British colonized India by establishing the British East India Company. The
importation of large quantities of a cash substance, represented by Indian indigo (Fabaceae), dealt a
heavy blow to the production of European woad. Indian indigo was high in indigo content,
precipitated oxidized indigo pigment to make indigo tablets, low in bulk, convenient to transport, and
inexpensive. As noted above, Indian indigo was such a blow to European production of the great blue
that many cities and nations restricted its import and use from India, so much so that in the 17th
century it was called "the devil's dye" by King Fernando Il of Hungary. The ban on imported indigo
was lifted in 1800.

In 1602, England began importing
cotton fabrics from India (calico, Indian
chintz), and when they discovered the
comfort of cotton products, a cotton
boom occurred in Europe, which had
been dominated by woolen fabrics, to
the extent that it was called "calico
madness". This boom led to the
development of cotton weaving, dyeing
and dyeing in England, and this boom led
to improvements and inventions of
weaving machines from the 18th to the
19th century, which developed into the

Industrial Revolution, resulting in the , A g 1)
importation of raw cotton for processing, fue k‘y Chintz Fragments (India), late 18th century,E
which in turn led to the importing side S
exporting.

In the 19th century, with the development of organic chemistry, Germany began exporting 9,000
tons of synthetic indigo in 1904. As a result, indigo produced from India and the Caribbean, where
natural dyes originated, was decimated, and the era of synthetic indigo began.
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Indigo Dyeing in Japan
Indigo dyeing in Japan can be divided into three main types: the Ainu people's indigo dyeing using
Ezo indigo (Brassicaceae), indigo dyeing using Ryukyu indigo (Lamiaceae) in the Okinawa region, and
indigo dyeing using dye made of dye made of dye made of indigo leaves (Tadeaceae). Each of these
methods has its own transmission route and means of development, and each has been used up to
the present day. (See "Types of Indigo Plants")

Ezo Blue
Ezo Daiqing is said to have been introduced by the Dattan people of the Heilongjiang River, as it
grows wild in the steppes from Europe to Siberia, and is distinguished from European indigo.

Ryukyu indigo

Ryukyu indigo is grown in subtropical regions of India, the Indochina Peninsula, and southern
China, and like Indian indigo, is produced by the precipitation method. Ryukyuan indigo is said to have
originated from the settlement of the natives in Naha Kume Village through exchange with Fujian
Province, and it is also thought that mountain indigo was introduced from Minzhou (the ancient
name for Fujian Province) via Taiwan. In either case, the origin of Okinawan muddy indigo was handed
down by people from Zhejiang and Fujian Provinces in southern China.

Tade Indigo

Tate ai is native to China and is cultivated in subtropical and temperate regions. It is believed to
have been introduced from China before the Nara period (710-700), and indigo dyeing was
introduced through exchanges with China and Korea before the time of the Yamato Imperial Court
(ca. 300-710). Since indigo is a kind of medicinal herb, we do not know whether it was originally
introduced as a food or medicinal herb or as a dye material, but the Engishiki (Engi Shiki) describes
the quantity of indigo leaves used for dyeing. In the same book, "Volume 14, Sutenryo Zosozome
Yoho" describes the color tone, quality and quantity of cloth, dyeing materials, and quantity of
firewood to heat them, in this order: "deep blue twill, one roll, indigo, and sixty pounds of firewood";
and in "Volume 15, Gutakuryo" "raw indigo, six rolls. In addition, there is a record of the delivery of
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navy blue cloth from various countries, as described in "Vol. 15, Gukuraryo" as "Sei Ai Rokuwai.

BRlSREE D EE 52

PR DENBAICIESI=DIZTFEIICA>TMAS T, BAEREAEDOTMITE (16155F) [TIRELVBHEL
T FEBCREF/NIH OIS VICHESN. REBZPLELETFNTRARICLSERUBSENYEL
118, BICKHET I DEHERCEERTHRFICKY, IFFHICERREDICR LIRMOEMEBVELL, £
DTHERD/=DIE, KEBMOFECEEDSBALENICHIRBLBYMIORREEONTOET, KBl
TARMICEICIIER -NH - KB -ER-BE - LEOEFTROSTHFICZORRMBIENY. MEEBNERSNL, BER
BIDICHEMEMMOTEBLREEFARDMSRRSN, T EHERFICIERDOBERHERHEL TERLTHEX
Urc, EORBR TIIARIBEHEICRBEDN RS, REICERFDILENMSEFSNELL,

—H T, —FHHEEOHEFELLLSNDZHRER. ARRBILICEZEZ. ARTHFTRIELESN
HIRBMERDBOIC, FLIRDOFEE—FICRMALILEEDONTOEY . FIREDHERDIHEREIC/IEo/cEEZON
Y, EE5[CLTH, KBS IECHEMICE DT, ERANDERERBFHIEDILKEERT>THYINAZER
MTEELE,

BRARRICAVET L EORR-REASLEEN. SHEFITRECEOEZEZETERSSEL. HREXIL
MELTREFSNTVET, BBOFPLRICIE, AVFEDQBAY, BIRORICIIERE YO REENIREY., FK
BEDEER2HCTRLTPLKIELRVET, LU, LEFEIERNVTW DT TRKBASNSA REICHL
TOMRPBMONTNEL. BB EF (1874) [CRAREBICAVREDRZEZEALCHETIBERILELL 14
VRELRUERICEERICTNIEBMEN TEDLNVDEZAL/ZDOTLLON, RICA. BEBEIIHYREDHAE
LTWeDTLLD, MBIV TIEHRL T, A VREPRBRIAICERUIRDI-EREZEICREALTRETSIRE
HHTELEEDONTNEY, 20

R EFENICRASIMHZEN. FRZE<ACTRIN. BROFRCDETEIOBADETLLON. BEF
MBVETIOBAET, PLT DEREDEEMNEATNEEY., —EKSVANTWVEDBSZEIC/AY, BEE8Y
EREFEIBHREATNTLEVE T, COENSEDHEENHRLIETDONTNET, s, HF—RERKE
PIREDEEREDHANREAET, BN THRAMEF (1932) LAICEERFTSNAERICAVEL . ERHE
FRERC, REEYORIEBE DSBS, EERRIEShEEDNTOET,

LU, REBICHECZVENSHHMALRODFEIH N TEY, BANAOFELIVHBROBRFERCLSER
BROZELCIREEHICLY, EORSHPRESN. REICEARELTEEZEIRRBBA TREL EF. 17
BOEDEERZMICEY., EERAICHHELMINIERTRED. #LHRRL TROEELT THRINRESR
{LDBEEHROTNET,

ESZECHRDVDRESLRDE L, WODEARICHERDBELTELDALICEEN, BENTEERKITS
HDERDNET.

7 RE  FENAFREOFIH
18 FRIEEREE | BEEOD (3 U sH289P
19

20 Falipr EE R SR AR B AR ¢ BIiLZ D fth20p



E INDIGO

History of Awa Indigo

Awa's indigo production began to flourish in the Edo period (1603-1868). In 1615, when
Hachisuka lemasa entered Japan, indigo was transplanted from Harima and planted in Wujima, Awa-
gun (present-day Yoshinogawa City), and indigo production spread widely along the lower Yoshino
River, mainly in Awa-gun. With the irrigation of the Yoshino River by the clan and the control of
production and sales, by the middle of the Edo period (1603-1868), the area had become a
production center of the highest quality in both name and reality. It is said that the importation of
cotton and the accompanying development of cultivation and textile processing laid the groundwork
for this development. Cotton was improved and developed around the 16th century for use as
munitions, such as cotton underwear effective for keeping warm, and by the first half of the 17th
century, it had become popular as a raw material for daily clothing for the general public. The
fermentation process of indigo was useful because it dyed cotton fibers well and produced dark
colors.

According to one theory, Nagayoshi Miyoshi, who is said to have pacified the Warring States
period, settled in limoriyama, Kawachi, and imported indigo leaves from Awa in order to dye cotton
products grown and woven in the Kawachi Plain. This is thought to have been the beginning of the
prosperity of Awa indigo. Either way, as cotton was replaced by silk and linen fabrics, the expansion
and production of ibis became inseparable from the spread of ibis to the general public.

In the Meiji period (1868-1912), wealthy farmers and merchants of indigo were born, and even
today, the lower reaches of the Yoshino River are dotted with residences that retain traces of their
former prosperity, which are
preserved as tangible cultural
assets. In the middle of the Meiji
period (1868-1912), imports of
Indian indigo and industrial
production of synthetic indigo
began at the end of the Meiji
period (1868-1912), and the
production of Awa indigo began
to decline rapidly. However, the
Awa Ai producers did not just sit
on their hands, but took
measures to deal with the
imported Indian indigo. In 1874,
an indigo factory was established in Meito-gun, Japan, using the same method as that used to
produce indigo in India. The idea may have been that they could compete with Indian indigo by using
the same indigo content as Indian indigo. Whatever the case may be, they must have had a sense of
crisis and were trying to change the situation. It is said that some workshops began to dye their
fabrics by mixing Indian indigo and synthetic indigo, which began to spread around the end of the
Meiji period, in jars, calling it “wari-date".

However, people tend to use economically inexpensive materials and to save time and effort, and
they always tend to follow the trends of the times, do they not? The problem is the ratio of "split
construction,”" and the ratio of synthetic indigo is gradually increasing. The problem is the ratio of
"wari-date" or the percentage of synthetic indigo, which gradually increases. It is said that the
consumption of dye has drastically decreased since then. On the other hand, imports of synthetic
indigo ceased when World War | broke out. Domestic production and sales of synthetic indigo began
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around 1932. It is said that during World War I, the cultivation of food crops was prioritized and
indigo production was banned.

However, the demand for indigo continued to grow, although production gradually declined. In
recent years, with the government's encouragement of indigo production, a number of indigo dyeing
workshops called "konya" have opened in Tokushima Prefecture, exploring the way for a sixth
industry in addition to the production of indigo dye.

Awa indigo, which deepens in flavor the more it is used, will continue to be loved and nurtured by
many people as the color of the common people in all ages.
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BODBYEY . (ZDTXEIIR, FOYR, BFIHFDE
BFLBONTETNET,)

Indigo and Awa Washi
Although there are not many references to washi and indigo in the literature, the words "paper
dyer, Aoya" can be found, but it is unclear what kind of paper dyeing they were engaged in. It is also
said that he dyed kon-motoyui.

The Fujimori family began indigo dyeing in the 1960s when the family's predecessor, Minoru
Fujimori, visited the Tokushima Prefectural Industrial Technology Center and received instruction.

21 PR EERE SRR BRS¢ MRRE - FE20p
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Even today, it is rare to see paper makers dyeing with indigo, but at that time, | don't think there
were any paper mills dyeing with indigo. | hear that even professionals have a hard time managing
the reduction of indigo dye. | hear that his predecessor, who was not a specialist, also had a hard
time. He did not talk much about it, but | heard that there was a continuous trial-and-error process
from the development of indigo-dyeing paper to the devising of the dyeing method. A slight
difference in the amount of alkali or the state of reduction causes a change in the color of the indigo.
Although it is said to be strong, it is only paper. It is not the same as dyeing thread or cloth. Starting
from the selection of raw materials, it seems that a lot of ingenuity went into making paper strong
enough to be used in alkali solution and water.

The result of these efforts was the use of indigo-dyed Awa Washi for the interior of the guest
house (designed by Daiichi Kobo) at the Tsukuba Science Exposition held in 1985. As far as we
know, this was the first time that this much
indigo-dyed washi was used for interior
decoration.

Since then, a wide variety of uses have
been developed, including interior
applications such as wallpaper and lamps, as
well as calligraphy paper used by artists to
create artwork. In the process, a device was
devised to dye washi, which, although
strong, is vulnerable in water, resulting in
today's Awa Washi indigo-dyed paper. (The
technique has been passed down through
Minoru, his wife Tsune, and his son-in-law HE - 254 5L
Mieko.)

12
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Types of Indigo Plants
(Plants containing indigo)

Plants containing indigo pigment are found in Asia, Africa, and Europe.

Indigo plants grow in tropical and subtropical climates in Asia, Africa, Central and South America,
and other regions of the world. It is classified by scientific names into the Fabaceae (Fabaceae),
Lamiaceae (Lamiaceae), Abneraceae (Abneraceae), and Tardigradaceae (Tardigradaceae) families.

The majority of natural indigo is obtained from plants containing indigo content called "tree
indigo," "Indian indigo," "nanbanai," and "Formosan indigo," all of which are members of the
Fabaceae family and cultivated in Asia. In regions with warmer climates, the indigo from the trees
Daqging and Tates indigo are also used for dyeing, although they contain less indigo than
Komatsunagi. In Central and South America, anil (Indigofera suffruticosa) and natal indigo (Indigofera
arrecta) are used.

EOEMICIIREEDDEHICHFHEN, TENTNOEMTRASIELDH T, EQRERHL TEXLL.
ZOREFHEI. ALEMICITETEBIETI D, GRVEREBENEREESIMFETEERILIBVET,

Indigo plants are classified into four major types, each of which has a different history in the
region where it is grown, and each has developed its own indigo color. Their dyeing methods are
chemically reduction and oxidation, but you can choose between traditional fermentation building or
chemical building with chemicals.

2 ZRA VEET TEE) OBKREEVE T,
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BE(ITTA)rrerennes 4 :Persicaria tinctoria

BARTEONTELE. yT7THO—FE, REMIRE7ZC7. PERMIBED
NTWET, THS8AEICEI&DIEEDITS, BEXERBRDRAILRSM, &
BRSET, B3, REDEAFFELLTHANGNET,

Tadeai (ZEEE) =-------- Scientific name: Persicaria tinctoria

Indigo used in Japan. It is an annual herb in the Tadaceae family. It is
said to originate from Southeast Asia and southern China. light red
flowers appear around July to August. The leaves are used as a source of
indigo dye, and are also dried and used in Chinese herbal medicine for
antifebrile and sterilization.

WEKE(U2DF+2974) ----F4%:Strobilanthes cusia

FYR/IABMAENTERDZFE, FEEMIIFHEE VDN, FREK
BEMSA VR FETHELPHLUTVET, FERTILREL DB DS
UM IUTREICAVWTWEY, BEFART7AELRULEBETHEVE
TH MK TREROIELZTHOTBRRTEEBZLTVWET, BE. B
B, IWEELHFENTOET,

BRERE:  http:/pasarakijugem.jp/?eid=274

Ryukyu indigo - - -+ Scientific name: Strobilanthes cusia

A perennial herb of the foxglove family, Strobilanthes cusia. It is said to originate from China, and
is widely distributed from the Ryukyu Islands to Indochina. In Ryukyu, it is processed into a muddy
dye called mud indigo and used for dyeing. Mud indigo is made by the same precipitation method as
indo-ai, but in Ryukyu, it is dyed in mud form without the drying process. It is also called Ma-ai,
Karan-ai, or Yamahara-ai.

AVREARTA) ---- % :Indigofera tinctoria, I. suffruticosa,
RARATYFFBOELFEEDWEY, Fo N ATV FFEDHED, REH
3R, RETPT T, BaRiEEEFD, FR-B7AVATHEBLTVSE
ATYT, TAEYDOPR THRICA TN DERENEL BREDERE
BELTHAFTHISGNTVET, FE. BETIIARE(¥47a7VT
F23, Indigofera tinctoria) EEEFR24MBESNE T, A R TRIL—2 7T

TlIT=S 1 EVDBITERFESNTWBIED, O TRA S EETIHI NR7 ]
ERRENET,

Indian indigo ----- scientific name: Indigofera tinctoria, I.
suffruticosa,

A perennial plant of the genus Indigofera (Fabaceae). Also called
Nanban komatsunagi. It originates from India and Southeast Asia
with various species. It is a shrub that also grows in Central and
South America. It has one of the highest indicaan contents of any ai
plant and is used throughout the world as a high-quality indigo dye.
In China and Taiwan, tree indigo (Formosan indigo, Indigofera tinctoria) and indigo are produced. In

23 https://www.wikiwand.com/ja/¥ -« 7> AV F+x#

24 5ATH
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Indonesia and Malaysia, it is sold under the name
"nira," and in Russia and Iran, it is called "basma.

NG 6 2 OREREEEEEERE 58 :woad, F#4 :Isatis
tinctoria

TISFHRIAMCABDERELIZFE, FEHIS
‘w77 H5I—0v/N, BATILRBRIED A1 (KE.
F#4:Isatis Indigotica) €7 A XREMANTNEL, #3
B KELHEDNET,

Taisei (Taisei) seeeeeeeees English: woad, scientific
name: Isatis tinctoria

E INDIGO

A biennial or perennial herb in the genus Taisei of the Brassicaceae family. It originates from
Western Asia to Europe. In Japan, a related species, Taisei (scientific name: Isatis Indigotica), was

used by the Ainu people. It is also called green leaves or green leaves.

REICAVSEICIIEE, X, £ EE. B, 5. BER. B4, &, £B8FREH. MIFE WREEICL > TELADRIF THEHIN T

N
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B D3tz
SARMEICHKZEY, EFEELEY. COERTEEENICERZEVETOT, BEDORINVAZEVET,
Cultivation of Indigo
Around the end of March, we make a nursery and sow the seeds. In this industry, we customarily
say good omen, so we choose an auspicious day.

(EROEVA]

AlREEE, LKHUEREZEVEY, EEZFIEICEE, BORNSETH
ZHE, THITkERVET, 10BIFETHFIHTEEXT,

BiETHROILEEZEZDEBTRRAYNMCEEBELZEDAEOHVET, ED
HWEAL hDBEDBRAELEDYEEA, BHIEUEKBITD KL GFRERE
ELTTELN,

[How to make a nursery bed]

Sow lime and till well to make a nursery. Sow indigo seeds on
average, cover with sand until the seeds are covered, and water well.

Another method is to use seedling pots or seedling boxes for
transplanting. The method of sowing the seeds is the same as that
for other species. Select a location with good sunlight and drainage.

(FEADHHE]

BAMT2R1ICHELHL . BERIEREREAATEEET.,. AAROBMAE KBTI NRUCT/ZIHTEN
(£, 10cmM<SSNDEHEDRMEEDDHLNVEZLEBNVET, BADRERIIBREDILEE X 575550cmEl LDwEY
[FBETLLD,

M A EICAEZEERL. 15~20cmICKET2EAMICHEIELE T, 4~5R8E2DEELEHICL T, 30~40cmfE
FRCTAMICHEATITEET RTELODUHESZTEE, KERRICPVET, OBICRAETH. EETIHEEA
EMBRLET,

[Transplanting to the main field]

Before planting, plow the field well and mix in organic fertilizer. If drainage is a concern, such as in
a former rice paddy field, it is a good idea to make rows 10 cm high. If weeding is a concern, the
distance between rows should be at least 50 cm.

Prepare the main field around April, and transplant the seedlings to the main field when they have
grown 15 to 20 cm. 4 to 5 seedlings should be planted at a time in the main field, spaced 30 to 40
cm apart. Keep the roots firmly planted and water well. Although they may look weak, they will grow
rapidly once they are established.

(B3]

EIkEHUEMTIDT, EBEORELZARAIAM5(E, 7k
UINDEZBEVRIC, TRITKEPRDILEDNHYET,

FE—EHONYIVETICIE, BRE®LT T SHEEDE HERRRIC
K[EDIFDREDHVET ., IEHLETT,

[Management]

Indigo is a water-loving plant, so it should be watered
well from May, when it is growing vigorously, to prevent it
from running out of water.

Before the first harvest, care should be taken to weed

26201 7FE BERME, "BErBCCEEROELLS) OFRBLHK. BOKLESAF (—8) MRNRGHRERXSE
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and control pests such as lacewings. Fertilization is also necessary.

[—EBDIRE]

7 AEICIIFETERIDSE 1B B OURESHFET, MURRSLER, hyd—T2~3cm(TY, EZBEEEET, K
BOBREMTELEEZR T T ZRELET, NYRS/ZBROARMBICIREEZL T, EIEZLET,

COFHE RECHEMFULREVOEMRDINES ETY, MK TEREZELHILTHECDHEIT/N—
RILDBEWARICIEVET, BERTT 5745, EERZOMABREDREAEEIT., EROHZELUADEENA
RICBDNET, EB5ICLTH, RR—PLIBICENENDRIE R EEBHRLET

[First Harvest]

Around July, the first harvest can be made before flowering. The harvested indigo is cut into 2 to
3 cm pieces with a cutter and dried. A large fan is used to separate the leaves and stems for drying.
After harvesting, the main field is weeded and fertilized.

This method is the harvesting method used by indigo dye experts who have planted large
quantities of indigo dye. If you want to enjoy indigo dyeing as a hobby, this method will be a hurdle. If
you want to enjoy indigo dyeing as a hobby, it seems more reasonable to dye raw leaves or produce
precipitated indigo and enjoy indigo dyeing. In either case, we will outline each production method on
the next page.

[ZEIBDIRE]

SBAXRFPAICIIEHE2EI B DIRENERET, 1FEDEARTT ., IREEL TXVERSEENSTSFAHTI
FI2~3EUNEERE T, TOFXRICLTELE10AFECIEIBPHROTEEDIFHRHET,

[Second Harvest]

The second harvest is ready at the end of August. If left untouched, it will begin to produce white
or red flowers in mid-October.

[EFDURFE]

EDRDUBERLAEZRFSVMUELE T, AODKIEHOD LICHENTEZRLET, ZBRESERDNL. F
TERAEDVOBENELET., TDR, EVERECANTSEAICRELET, —RMICEFIZEDOZREHT LR
FEPELET, EOEBEFORILKEFENELET DT, RIDFEICRELZHDEFERTHLIICLET,

[Harvesting Seeds]

Seeds are harvested when the flowers have finished flowering and the seeds have set. The seeds
are laid out to dry on a bed of straw. Once dried, the seeds are harvested by rubbing them by hand.
The seeds are then stored in jars or other containers in a cool, dark place. Generally, seeds lose their
germination rate after two winters. Indigo seeds also lose their germination rate in the same way, so
use seeds harvested in the previous year.

EE DB FIR
rEnstR iR = (B RIEY)
ZRZA FH51&E. RE., EHREKR
MAZS AEADBHE. &K, FEiE
ANATE~TtALAE BN, BEV, EBKL
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Making indigo dye (sukumo)

There are two main purposes of making indigo dye. First, making indigo into dye reduces its bulk,
making it more convenient to store and transport, and allowing it to be taken out and used whenever
needed throughout the year. The other is to increase the indigo content by fermentation and
decomposition of organic matter such as leaves and stems.

From an agronomic point of view, the process of making dye leaves is the same as the process of
composting. It is defined as "the microbial decomposition of organic matter under controlled
conditions to a state that is easy to handle, easy to store, and safely returnable to the soil without
harming the environment. The mechanism is that plants grow by absorbing nitrogen, phosphorus,

28 Goluke, G. C. (1977). "Biological reclamation of solid wastes"; Rodale Press: Emmaus, PA, USA, p. 2.
29 https://ja.wikipedia.org/wiki/#EAE{L
0 EDLEEIC LR, RE)ILFAT - £FREPH . 4HE P5

31 https://ja.wikipedia.org/wiki/H#tBEL
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and potassium from the soil as a source of nutrients. After growth, they return to nature through
the process of composting. The decomposition of organic matter depends on the action of
microorganisms in the soil or attached to organic matter. Fermentation is the process by which
microorganisms decompose organic matter in order to propagate themselves, and the temperature
rises to 50-70 degrees Celsius during the decomposition process. The high-temperature bacteria

are activated, and pathogenic bacteria and viruses are killed. The rise in temperature also lowers the
humidity inside the fermenter, resulting in a dry condition. Also, the decomposition and fermentation
process consumes a large amount of oxygen. Therefore, the dye is watered and turned over every
three to four days. This is called the primary fermentation, and as the organic matter is digested, the
fermentation process becomes slower and slower, and the temperature drops to a lower level.

The stems of the indigo plant have no dye content, so they are cut into small pieces, dried, and
the stems and leaves are blown away by the wind.

The leaves are collected and fermented, and the indigo master is proud of his skill in adjusting the
amount of water and fermentation temperature. The purpose of this process is to reduce the volume
of the indigo leaves, to make it easier to make indigo dye solution, and to increase the concentration
of indigo.

Sukumo, dye made of dye made of dye made of dye made of dye made of indigo leaves

Japanese indigo is made by fermenting the leaves of the tadeai plant for about three months to
form a compost-like "sukumo. The process currently practiced in Tokushima is roughly as follows.

1) The leaves are cut and chopped into 1 cm pieces.

2) The leaves are separated from the stems by the wind of a fan.

3) The dried leaves are fermented in a building with an earthen floor. The place is called a "bed".

4) Fermentation takes about 100 days, during which time the leaves are watered every 3-4 days
and mixed together in a process called "cutting back.

5) After the turning process, if it is necessary to keep the fermenter warm, it is covered with a
straw mat.

6) The finished dye leaves are packed in bales and sent to dyers all over Japan.
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Indigo Dyeing
There are two methods of indigo dyeing: dyeing from fresh leaves (fresh leaf dyeing) and dyeing
by anaerobic fermentation of microorganisms in a strong alkaline solution made of dried leaves or
dye leaves made of dye leaves (dye dyeing in a dyehouse). The same indigo is extracted from indigo
leaves and dyed, but the dyeing principle is very different.

Fresh leaf dyeing

When the leaves are damaged or wither, they undergo hydrolysis and are converted into indoxyl.
Indoxyl is a water-soluble, colorless substance that stains fibers, etc., and undergoes air oxidation,
where it is transformed into insoluble indigo, giving it a blue color. This is exactly what you see in
indigo grass when the tips of the leaves are damaged during growth, turning them blue. Silk and wool
are dyed by bonding (van der Waals bonds) with indoxyl, a negative ion (anion), because the fiber
molecules are charged with cations (cations). On the other hand, cotton and hemp are not charged
and cannot be dyed.

[iET#D]

COEIFIRREITIEoTeA D PTFIRBREDFH EDEDREICL TRE EMSNE T, ChERBPETAITE
TEN/A 2T, KICFAIBAEOHENOMIA/ P TEEDLNIYEICE(LE T EXREL/R>/cAqa1 >
SADBHELTVDBROPICHEEANTLREEZLET,

Dyeing

Indigo in this state is stored and transported either by the precipitated indigo method or in the
state of dye made of dye made of dye made of fermented indigo leaves. When this indigo is reduced
by fermentation or by a reducing agent, it is transformed into a substance called leucoindigo, which
is soluble in water and yellow in color. Fibers are dyed by placing them in a solution of the reduced
leucoindigo.
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3. COFEDETERICDILFEICKDIRET, BRAGELFESMOEMREBIIHEVEF DR FERY

ARETOERTT.
COBEREMER. BR. 53TE. BOMKTEREMTHOTEELL,

"Tate Dye."

Indigo grass does not contain indigo (indigo), but a colorless substance called indikan, which is the
source of indigo. The indigo plant undergoes a fermentation and processing period of about 100
days to produce dye dye made of indigo leaves.

During this period, all indica is transformed into blue indigo. However, indigo is insoluble in water,
so it must be made soluble in order to dye. It is fermented and reduced using the power of
microorganisms to turn it into a yellowish, water-soluble substance called leucoid (reduced indigos).
To create an environment for the microorganisms to grow, a temperature and anaerobic
environment is created and maintained. The insoluble indigos are then able to penetrate into the
fiber as leucosomes. The permeated leucosome is oxidized to produce blue indigo.

The difficult part of fermentation building is that spoilage begins when the PH falls below 9.
Conversely, if the PH is above 11, fermentation bacteria will not grow. At the same time, the
fermentation bacteria require the liquid temperature to be maintained at 30°C. The fermentation
bacteria contained in the dye require an optimum environment, and when the environment is
suitable, fermentation enzymes are produced. This fermentation enzyme converts indikan to
leucoform. The fermenting bacteria require optimal temperature and PH for growth. Enzyme growth
requires sugar as a nutrient. Leucoindigo adsorbed on the fiber is oxidized to insoluble indigos when
exposed to air. This method of dyeing is based on the chemical transformation of reduction and
oxidation, and is a unique dyeing process not often seen in other vegetable dyes that use mordants.

Konya have been managing this process by experience and intuition using lime, bran, sake, and
candy water.

17131 3. BEHRDDER. 1Y REFNDOEDORE 1V K7
A1 B ROOFERE L THFERTEONELSICAD, 1> T T EHEN
BE5EBDFEL, FBRIF. FUYFED Tlindikons T INMNZTVED
lindicumy « RIL M AILEEZRE T, EFED Mindigos ICR>/DTY,
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BR{L&RTT
FROLSEHAEmEL.

[ERZDEBETRDODAIE]

EDREFEICIT. EELZERBHICERAIAATEDETDRENETEZERD IO EEEOLBREEICNT
LTT7IAVZEMATITOMEBEDIDFENHIET ., COBEETEDDIENVD DDA EIL<EHTRLELERET
ER

[The raw leaf dyeing method and the kenchome-dyeing method]

There are two methods of indigo dyeing: the primitive "raw leaf dyeing" method, in which raw
leaves are directly rubbed into fibers and dyed, and the "kenchizome" method, in which dye is made
by processing indigo leaves into dye dye dye leaves or precipitated indigo and adding alkali. These
two methods of dyeing with indigo leaves are completely different from each other.

THEERDH—FDI]

ERDFEZEZMAIRY, TUELLEDOKENMZ, HTHEOTELET., CNZEALL T, APRERTAHET,
COEBIZA T AN BBEENTVET, 1V TAAVICEENDMURFDIV3UIBER D LD/ EEEE
BICKYA T4TdE&BRLET . KPDAU TATERBRETTOTRBELE A KBHEDA T AV ISHHED
FICREL. ZRICEBL TR EREBIEET, /o EEROE. HBOFEE. FMOVICIEREBTEETH., Bk
W|IIITEDOHTULOEEVE A,

CORFITIKSZNMA THEIELVBNEZETEEEDONTOET . BRL T, LT BHLEESIREDHERCILEIC
FUET, KB RFEFVET, €D—2TEHHALET,

Fresh leaf dyeing - Part 1

The leaves of the indigo plant are picked, grinded, and watered, then pressed and strained
through a cloth. This is used as a dye bath in which cloth and yarn are soaked. This dye bath contains
indikan. Indoxyl in indican synthesizes indigo by means of a mild oxidizing agent such as oxygen.
Indigo in water is insoluble and will not dye. Water-soluble indikan is adsorbed into the fiber and
exposed to air to oxidize and develop color. In addition, raw leaf dyeing can dye silk, wool, and nylon,
but hemp and cotton can only be dyed by standing dyeing.

It is said that washing with ash at this time produces a darker blue color. This is the same as the
process of kenzome dyeing, in which the dye is reduced and then

s |
oxidized. Cotton can also be dyed well. See No.2 for an explanation. ;

KIEICIFLU T OGS TIEEBAET,

[#4i)

SFY— NTVEBEDBR. . E-IVFR ELfF

TRV B, FEEDR AL ERLET, ENVVRELRKRLET,

QREBICEENMVERIGEICIE, SFY—2FEET, £ELFHLKEMZ
TEED 1—REEVET,

B |EOELEY T, KICE BT, RATRTIICEHEINS, VT TOREETH D, O ik,
34 4 VF A HVENKNERT B EB-D-FILI—REEHICBSND,

35 EEYIC L BRRINT— TREE, R0 REFMNLERE. HFEMR, P54
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3MTMEETROTELET, KD, FREZEBUELLD., FHEFVET,

4 NYMTELTHRARERIT. BRESHICEILL T T(IIZEDVET . RESHEREFADT, HPH
IC. £EBETIVLENHIET,

The actual process is as follows.

[Preparation]

Mixer, bucket or other container, plastic gloves, filter cloth

1. After the indigo is harvested, the leaves and stems are
sorted. Leave the clean leaves.

2. If alarge amount of raw leaves are needed, use a mixer.

- N
Add the raw leaves and appropriate water to make juice of the » i
raw leaves. , | .

3. Strain the juice by squeezing it through a cotton cloth.
When it is ready, prepare gloves. Your hands will be dyed.

4. The dye solution strained into the vat will oxidize and turn into indigo with time. It cannot be
stored, so it must be dyed as soon as possible.

(%£]

SIKICRIITENABDN AF P 3— IV EBERVET,

6.RBRDPICANT, BRETEMOULEDS200 MU REELE T, HERSLEFTEUTAHNIZOERIC, RERD
FTERAHIERICLET,

T.NYRDSRUHL ., B<RUE T, IAFTARTPICHEL ., BIMELE T, RYITERBROBREELTOET D, K
BB DI LICEE>TEET,

8.HFEDEEFTRELE(LERYERLET,

[Dyeing]

5. Lightly squeeze a silk handkerchief or shawl soaked in water.

6. Place the handkerchief or shawl in the dyeing solution and dye for about 20 minutes, moving
the handkerchief or shawl around in the solution. Rub and wash the handkerchief in the dye solution,
avoiding air contact as much as possible.

Remove from the bat and squeeze lightly. Spread it out and expose it to the air to oxidize it. At
first, the dye will be chlorophyll green, but it will turn blue as time goes by.

8. Repeat dyeing and oxidation until the desired concentration is reached.

[8z1R]
9. A TEECHEL), B FLEL TR TR EIFET,
[Drying]

9. Wash lightly with neutral detergent and hang dry in the shade to finish.

MTEREROH—ZTD2]
(]
HAK. NAROYILT7Ah

1.~4.ETIRALIETY.

5. 1.5~2UyMIDBRHBICHAIRZ2~IHFANTIREL T, FHEL TEL, HAKIIKISHET HEBAKE
RICIZUPH1 2,407 )V HVIREICIE S,

6.8k (ERI DA ETH O LEREDORBRISHAIRD LBHREVLT DAND, READITV—>DiaHEL
£bHb,
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Dyeing fresh leaves - Part 2
[Preparation]
Slaked lime, hydrosulfite

The process is the same from 1 to 4. 5.

5. pour 2-3 cups of slaked lime into a 1.5-2 liter container, stir, and let stand. When dissolved in
water, slaked lime becomes a saturated aqueous solution with an alkaline concentration of PH 12.4.

6. Gradually add the supernatant solution of slaked lime to the staining solution of fresh leaves
made according to the method described above in [Preparation]. The green bubbles on the surface
of the solution turn blue.

7. Add about 1 to 2 g of hydrosulfite and reduce.

[Dyeing]

Same as No.1

MREETRDEVA

BEDEZELDII, REREMSREEINET., —FMICHIE>TREDNTEDLITEZ=DH, LEE (EEE) T
Horcl), BREEDSFMEVTT, IRE A RECTRIKECKREINE T, REBHOBEZENET,

FIIVA—RERU LI REERBSE TEVET,

How to make indigo dye leaves and indigo tablets]

Dyeing of fresh indigo leaves is limited to a certain period of time. The idea was to make it
possible to dye throughout the year by using precipitated indigo (muddy indigo) or making indigo
dyes from dried indigo leaves. Precipitated indigo is represented by Indian indigo and Ryukyu indigo.
The dye made from dye leaves is called Z&, which comes from the ZF}E.

Like woad, dye made from dye leaves is fermented.

UEEREEDIEYA]

MURSEEERRICANT, KEFE2~IARBSHIET, FHITEFERDITFESLRYDEELZEDD
T, —BNYD7 BLAIC/ZSHTLLID,

AU ZE=FBTHF>THELLE,

[How to make precipitated indigo]

Put the harvested indigo leaves into a container, pour water into it,
and let it ferment for 2 to 3 days. The time to make precipitated indigo
is around July, when the first leaves are harvested, because we use
leftover leaves used for dyeing fresh leaves.

| tried to make it with the second and third leaves as well.

BROLEEDECEDLELERHREEMBL TS,

(M EFZHUAATKEEREDPENDETANTZEN, EWFELDS
IFVMRICELZBLIEDNVETY, SEIEFESEANILED. AFEDBHDES
EELFICLTETALDOBINTLLD, (BEET)

Prepare a container that matches the amount of indigo leaves.
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(1) Push the leaves into the container and fill it with water until the leaves are covered. (2) Place
a weight on the leaves to prevent them from floating up. If you have the manpower, it is better to
soak only the indigo leaves. (Photo 1)

(2) VR 25EDS30EICRVET, KRIL30EFIEICZO>TINAIZT T
T, EOHRMIRET_HDT DL, EEFBEICEDY, BUDBHTERET . B
MESHIBDHET, RIIFEBVPBIVEAEIADORADVIBEVET, g

ROBIIEBECEDY, PHACLITICTAVEY, COEBAURFILEL |
THAENTETUEL, (BEH2) ’

(2) The temperature is between 25 and 30 degrees Celsius. The
liquid temperature should be around 30 degrees Celsius. After two
days under such conditions, the indigo leaves will turn brown and
start to slip. A putrid smell begins to emerge. The liquid begins to
ferment and fizzes in places.

The color of the liquid turns to candy and the PH drops below 6.
At this time, elution is completed as indoxyl. (Photo 2)

B)ZDEXEFIZHEZDBAZEUDTOEEICHVET S, AIRKDEREL THEEEL LD, HAKITKERIE
BFIIKBRICIZUPHT 2. 436t SNE T, PHOKRAAVERE) DEBENEEILLVET, BRMPSHET DL
SHEOHHDTT M., BEMITAETDLEOBETHM TS LS TEDEBNET D, PHEHISLFREEAE
T BN TABIDPHE 2 ERm</ZE0N,

AIKKDHEESHEIL, BERODOPHICKVIERENE T, PHERITZIC/E>TOET DT LLEICTBEITFDORIKKD &
B(TRVET,

RIC, BEELTRYERVET, THEICANTERBIKLET. (BEE3)

(3) Since this work will be done on a new day two
days later, lime water should be prepared. Slaked lime is
a saturated aqueous solution and maintained at a PH of
12.4; it is important to control the PH (hydrogen ion
concentration). There is a method of measuring it from
experience, but we believe that a PH meteris a
necessity, although you can also judge it by feel if you
measure it on a daily basis. Please prepare a handy PH
meter.

The preparation of lime water is increased or
decreased depending on the PH of the indigo solution,
which is around PH 6, so you will need enough lime water
to raise it above 11.

Next, strain and remove the leaves. Place in a colander
basket and dehydrate naturally. (Photo 3)

(4)EAKREANTEHLET, PHI1~11.5[C423K3ICAN
TS, BERVIRT (Bt ) Sand<ay (23l
E03), BRENPVEBVET, ISICHEVRUEEL THERTS
SanLivET, 29300 U LDOBRIIVELEDNET,
SEIL. NDKFRTERFBICAN, KPR T DM HTHEH
ZLELE BRARTHHNITE T Z/=DDBNTIDT. &

3EHAK Ca(OH)2 » ABERIFEZILAY MEIFABTR ToH=12.4)2 29 31", BREIFE< (0.126 g/100g. 20°C).
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RDOBEWEM /=R EEBRZET . (BEE4)

(4) Add slaked lime and stir to bring the mixture to PH 11-11.5. After repeated stirring
(oxidation), the foam will turn blue (turn to indigo) and the putrid odor will decrease. Further
repeated and continuous stirring will reduce the foam. Probably more than 30 minutes of agitation is
necessary. In this case, a small submersible pump was placed in the liquid and agitation was done
with the discharge of the submersible pump. If an aeration pump is
available, the purpose of this method is for oxidation, so it seems to
be a method that fulfills the original purpose. (Photo 4)

S)ZHORETZAMIZEFHEL THEET (RIROA I WEET ),
RN DKETVEVET, PHER>TTEW, FTA>TSHETLES,
PH1 1 8I&IC/EBERICAIKKEMA THEZLTT SN,

AR K ERYESRRICEVET, (BEES)

(5) Allow to stand in this state for two days (lime and indigo will
precipitate). (6) Scoop out the candy-colored water and measure
the PH. If it is low, adjust the PH by adding lime water to keep the PH
around 11.

It will take about a week to remove the water from the top of the
ingot. (Photo 5)

(6) BL\DI, Sk ERTET, BEDRERND/NEDRBICRLBZEHODEELNVDITHYET, BVEITS
ERIRICAE/=TREE IS TEE T, (EES6)

NBLEBRE ICTEEIEEONSHETT,

(6) Unexpectedly, the water will be discarded. The indigo solution
is transferred to another small container. If you continue to take it
out, you will get muddy "muddy indigo". (Photo 6)

This is the origin of the term "precipitated indigo" or "muddy
indigo.

(M TRE 1ZSSITK P ERY, EZRESH/bDNTER (HL\LLD)IEED
nxd., (EE7)(EE8)

(Photo 7) "Muddy indigo" is further rehydrated and dried, and is
called "aijo" (indigo tablet). (Photo 7) (Photo 8)REDEDRDIEY
A ({EEET)

WERED HEOEN) & BEKAKOBEBR. HF(UwaA L) (FTAI310 ~
230 ) DHABIERICHRLET, CORK. T TICERDODORENTRL TL
fel EZFRALTVWERT,

SEORRIENSIEEN, BEDELDHELRD, DED. HZXZ2RITLEDOD
BATCHEDBENZZEHHD, ZRDPVDCKYITHZ2HDZLATVET,

Z 0%k, BERNKI "FHREMBRE, EXIDHTTELIDEFL) CELINT,
THE, EWSZE@MHELF UL,

. Y
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EX7INAIEDKISENMLU TETUARNWERFVE A BRICIIRBRLACEBZTOIENHY, EORE
BCIERRZEESHERABREENRL. ERXEBROBECL O TIPIEETLTLET, 3STE TSNV
COBKBEDRELEA IO POICRVB#ICREINE T, RESNAEAIO—( DT3B T HER
BEDAOTITEDYET,

COENEBRECFERICEZVAAERTOREDHY, COHREDGHBELET,

Indigo cannot be dyed unless it is dissolved in alkaline water and reduced. In the fermentation
process, indigo is reduced by the action of reductase, which is produced through the growth of
reductase bacteria. The reduced indigo becomes water-soluble yellow indigo, which is adsorbed on
the fiber. The adsorbed yellow indigo turns into insoluble indigo when oxidized.

There is a chemical building method in which this reductase is replaced by a chemical, and this
method is described below.

[#ET2HD]
BalRREE (3£) :1kg
7k :20UvkIL
ATV —4200g. CGEDH20%). /\RFOYILT7A20~30g, ED2~3%)
RE #REER. AR2>0 N YEEERFRRER) . PHET (KZEF])

(FI&E)
#30°CICHRL 72k #920UyMVICE Y —4 #2008, (FED#20%)ZANT, L<BHZLET,

EDIT<HTkgZE ANTEALET,

BRAE<IEDE, BRH(NAROYIT7A8) E8920~30g, CED2~3%) EANTEHELET,

REICHEDBPHRTRETERT T,
PH10~11+-+-- Y -5
pH9~10----- B E-IVOETIAUNEDNCHHERED DD

BIMEZERDPED /LD TIMRPERICEHZLICESITY, EDFHEFBAREE KR T) ICLHRE
FET, —BADANERSTHI L DYVER > TITE>TLET,

EDRBROPICIIREBRENERL TOADT, EIEENICLTNET,

[REEEBAE]

TEHIMICHE#LE T, COBDEE. $20~30°CTT,

PHIZ10~ 11122 LT IVAURIZENINELET,

fEHAZVOEET, I ETIC, PHOLLTFICIIAZASARNEIICL T ZE0, BEILTLUEWET,
RIEFHNSBRETREECE. EXAEZBEEANTHEEL T, BEBENSFESILSICTIERINVTLLD,
REBECAREFESOIFZPHEEBOE S NSRBI THET,

BILEHRFT H7DICTETRIOIAESHELBZVE T, REDREZERLZL TRBICHEFFL TZE),

37 RIRE © 5 8 ERRIROIED P63, JIAEHETSE
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(9351
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T, FROREBERVET,
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GOOEFEVNET, MACEREINEET, ZAERLTOET .

FODIGEIL. BEENSED LBHKRLITEBRHL T, FOXBRYO
EVREEZEVE T, ESLMWEEDEIC DDA T, AiNBIVASZD
(C7zo7zl, HZEB/RETELET.

FERICARBIDOR TIRAE T, FTEDODIENTELRVDERICH N D HEN BT D02, HiIE—F THEX 2
B5ITKTY, TEICHELZEDIFTRA—XICERDRICANDZENTEDRRICTRLTNET,

(Bt ZDHDI5E]

BARTHRDO LBBERAET,

RUFERFBLETRLTEASNET D, IEBIFIYYTTHA
kA TIEDE T, MO TEICHELDSHICHNRIVY TEILDE
ER

WORSLEFTOKEEEMRL T, BTHREKITRUTINREETS
&N, ZELT, #DICHB EIFT, LIFSKkENIVET,

RISEFTLSNZEDRERITARITET MOBLOTNETLEDS
PHRETOT, FRBICHERTOENMEVWIRBLETY, <0F
(FEEENICHIFTOVET,

3B EH, AV vV EMENEBRR IV v VA BLEENZ AV v IV F Y EVWSEHEERLL, ZILAUR CEBIZKEILAILY Y LAKER
HPEWSND, NDTIRIREKTAEW T EFE-2) ZHAVWTCREI LD T, IMIINZFIMARDE TIET %, D, AV v VEEKH

F2AVZv VBROFREHERAYZv VA EZDODDTEEL. TAITe KHEIFT R 7Y —ENSER Y0277 (Wikipedia) 4
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