E8E HEBRER., Bk X AL RE

HEEDLEFROIHIICELZE OO L "B 2 52 CE- (B 1 T3 H), ZhbiE
DEBIZEN L, HEDOANBZFIKZEDRY, ZERNT i%é#k%kﬁ%®%%%
BT 2 ARER 2R ENJEE 50 FIZTEBEL T OO & ix v 2, RYiIC=E
RETHoTz, MENFELRAL D LT LAY, Wbwd 3KAEFE (o0, BV, fER)
T, W LB O IIFENE Y <o T LE-=N, ZNETLEFVZETHHE
Hool, BMEREDEZMBHRETHAH, BE, HOOESEHERL TBX1,

(C.X¥—7 4V) BRLHAEBELD HFIEIZHOWTIE., FEB L OEEMY O BRI
Ik > TR O OBE 2ol ENTEZHICE -7, BARIIMEE T, HREIR
ToRIZ, BOBODOHEDOHRAIIERT LI FREBRFOEELEAIN TV RN, HDHN
T TN L ERE SN TRV EICHEGSE D2 HEHZ2E 2 TWD,

(kA=) M OEIRZ R D DIIKEORETH 5,

JHZ7r—=71) FxOBEHEHO —FEERLOZ, ZOLHICARBEILICLEZ L
() A NS TNy N

(HFER) ZOMEREBMANE WS ERFEZD S OIZET 258130 720,

N.I. V7 Uy a7) B OBGHR TP OIIRGOEHFORIEE 8T 208, Z0BE
BEOH R SIXILEHE ICH D, HIEHEDIE, FRPO O FE R —KIEY & —RIEY DM &
WAL ZIRIEMR D 5,

(B BEFEZTHLIETHY, AP ZNICEVEFL TS, HET
H3AETIEe L, EET LI TH S,

(John—=Tv) BETD-< Y LEathd L, BEEZHEEITIHI2FEOMLEHEN S - 7=,
(Scott) EFEMNEREZH LIZOIIEESINZMTOEMBBELE L oL TVRAKDZ &
T, BEMIZEDHOLPLGHT CUIPEFZOEFICA A K EEEBAEDIC/RD, AD &
L, Moo TR ERb T, FERICEAEEHRICHKE ST,
(FTHNLDE) BOOERLEZEREARICEERNTH, T XTEREICARICIEZ.
TINTHEMOFLENI S IZRICER LIRS Z L72,

(2T 7 0—) BFRITFEEZ2ERLZONAE L, AMOARMEIZENTZ0, HDH 0T
Wzt 2 LTE T,

8.1. fHMFHIARE

WHA/NEFHFTOBNODEBRT D L. A XBRBEMOMERESCERGEN - SALET
LTWn2, M8 1IRLEZLIIC, BAEOHEAEY TIe |, TUR, ALV A
EINE, AXA /e )E, /:745“\7)%\ EFEravE, BLORFA T U NEREN—HE
NFAH5TW5D,

rA X Echinochloa crus—-galli (L.) P.Beauv. var. echinata Honda. %%
. K PIZAETT L FEERTHDL, A4 X=X E oryzicola (Vasing. )
Vasing. lZ/KHIWZAEFTT L2 HEEARKTHY, BT VT EHRMT7TUTICoHL, A XVT
RT7 IR, TAIVAAEREOAKBIZHILLTWS, =/ av W Setaria viridis %
A, SRHICAET T - FEERTH S, MCRFMRAETEE TlE e, BARIZIET UEL &
HIZTUVDMEL L T abolobd L RIS TS (FI)I1943), A &N Digitaria
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https://ja.wikipedia.org/wiki/%E4%B8%80%E5%B9%B4%E7%94%9F%E8%8D%89%E6%9C%AC
https://ja.wikipedia.org/wiki/%E7%B8%84%E6%96%87%E6%99%82%E4%BB%A3

ciliaris \ZEEEEORE, 72 EICAFT 52 —FAERT, £IEROBE ) GIREIZHIT T
AT D, A N Eleusine indica (XMSRCKEFICEFTT H —FEALAEARD D,

AR A ) v x Paspalum thunbergii Kunth ex Steud. (T ECHIFICAET T 5 L2444
HEARTHD, Va XX~ Coix lacryma—jobi \I/KDIZAEBTTHEHELEERTHD, A
N na ay Sorghum halepense % 1945 FEEEIZIZ AN L2 If LAY T H AR Tl B IL LA 12
AT L. M, BoRHL, GESG. WL SRR, Rt SICAEZ HZEAEFEART, HFO
WREZMIZ L CTHEAET D, F0 7 8% Pennisetum alopecuroides [T 50|24

BT OZHEERARTHD,

LF 7Y Hordeum murinum [ TiF/F OWM, ML, FHile EI2Z 5 AT L —FAREART,
g—u v NFEETHRHICRALZR Y TH D (K 8.2), BEY 7Y Agropyron
tsukushisense (syn. FElymus tsukushiensis )IXBUIZEZX TWASELEETH S,
BT ALK Avena fatua (ZHHHL, IRBRH, BOFEM, wEL, BEREICEFT L TWVWDHAAL
—EABEART, HATESERI LD E L TC2EICpM LTS, 512, AXATYE
DESEARERI Y VY Eragrostis ferruginea X +FRWEHEICERT., o=/ aoiH

Ji. MM AR LT D,
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https://ja.wikipedia.org/wiki/%E4%B8%80%E5%B9%B4%E7%94%9F%E6%A4%8D%E7%89%A9
https://ja.wikipedia.org/wiki/%E8%8D%89%E6%9C%AC
https://ja.wikipedia.org/wiki/%E5%B8%B0%E5%8C%96%E6%A4%8D%E7%89%A9
https://ja.wikipedia.org/wiki/%E5%A4%9A%E5%B9%B4%E7%94%9F%E6%A4%8D%E7%89%A9
https://ja.wikipedia.org/wiki/%E6%A0%B9%E8%8C%8E
https://ja.wikipedia.org/wiki/%E4%B8%80%E5%B9%B4%E7%94%9F%E6%A4%8D%E7%89%A9
https://ja.wikipedia.org/wiki/%E3%83%A8%E3%83%BC%E3%83%AD%E3%83%83%E3%83%91
https://ja.wikipedia.org/wiki/%E5%B8%B0%E5%8C%96%E6%A4%8D%E7%89%A9
https://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC
https://ja.wikipedia.org/wiki/%E5%8F%B2%E5%89%8D%E5%B8%B0%E5%8C%96%E6%A4%8D%E7%89%A9
https://ja.wikipedia.org/wiki/%E3%82%B9%E3%82%BA%E3%83%A1%E3%82%AC%E3%83%A4%E5%B1%9E
https://ja.wikipedia.org/wiki/%E3%82%B9%E3%82%BA%E3%83%A1%E3%82%AC%E3%83%A4%E5%B1%9E
https://ja.wikipedia.org/wiki/%E5%A4%9A%E5%B9%B4%E8%8D%89

= 8. 2. %/:/:n ﬁf&#ki@A#ﬁﬁ&@xE%E

ZOXIIT, I HERGIIC, HIEHY ., BHOMEFEIBENL Y-V ETO L) I
EBFEL TS, ZLBNNFEOMRE T, BARIEND TiEa, IS HRAF ML TND
2. AT eERrEofz, Ron-EFEHIZEWTRE L EZ MmO 00, EFEMIT—
T TH LD, HDHWIIL T TH D DD, HIEALOBRMBITEIR I DD 760D HIR
BIRBBERENH > T=00, MTELOBEBITHRELIZHBEED . M Tmb OREEETA
FoTWNo7DD, THDHDOFRBEITES XTI 20,
HEACOFREROHZTIER L, HEAOBEEE ZHER FIETHEMCBIR L TEo, E
Mk D L THMBEHANZEHILEE LML THD, BARREBIZHDIHENS ﬁé&bf\
ANHIOAIEDNB 59 2 MR, Fakh:, BEEY., S oI —IE®M,. ZRIEW. =&{EHO
R, B LBREZE L CE7, ZoBRICE, BALR, ARMMEERK., HRBER L
NBIRIN, B0 & BARSEM L SUBIEENRS % Utz Mo mERETH - 72,
ZREMETR O ORI S . RWKH & EMOBHRE T, SRR T 228, SfEi
s ns, BRI ESEENMEO BAR T, FEMEYIIMEE LTE THIkME
NTWVWE, A XTI ENRFERLTUVREDHRLIERBFDL LLEREOEHWNE LW LFEE
MThDH, TARLEREL, AnrRloRYt, EHINTCHERENEREINAL TN
INETITHZEMEIE LTHWEEY O EhEE2R 8 1 IcEdiz, ERLTE2L)
2, P RO X ECHE N DR ETE L, £, FBUKICHE L 44
HAREZOEBTH ST ZFEAERE Z T 570D IR R WS EEOR - &
DML W, —FAEER, AR —FAEER, ﬁiwzﬁéﬁﬁ% Yo (K O 5 Fotk
CHBEMHEOS STl LIZEZ A, F 1 TR L), MEHT IR, FEAERT
%ﬁ@@m<\5%4%%“@(%@1T?)#M®Eh5@ﬁ %oto
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#£8.1. FRIZHAW- Y

)=E4 i N EEH—FEER BEARER
A s M japonlcus (syn. M. pumilus) i miquelii {2n=20)
{2n=40}
C. flexuosa (syn. C. occulta) 1t _ At
X RV 8 Cardamine  {2n=32,64}, C. impatiens G sucutata (=32}, C lyrata

A X > Rorippa

T A LXSecale

HE YTV Agropyron

2 AFX Triticum

{2n=16, 32}, C. hirsuta {2n=16}

R. islandica{2n=16, 32},
R. cantoniensis {2n=7}

S. cereale (2n=14)

nil A. tsukushiense (early
ecotype) {2n=42}
Triticum sp{2n=14, 28, 42}.
Aegilops sp. {2n=14, 28, 42}

{2n=?}

R dubia {2n=7},
{2n=32}, R X brachiceras
{2n=24}, R. sylvestris
{2n=32, 40, 48}

R. indica

S. montanum (2n=14)

A. tsukushiense (common ecotype)
{2n=42} A. humidorum {2n=42}

nil

S. viridis {2n=18}, S. pumila

T/ FRTY Setaria o 15 36 79). 5. italica (2n=18)

P. miliaceum {2n=36,40, 49, 54, 72},

XY Panicum P. sonorum {2n=?}, P. sumatrense
{2n=36}
E. utilis {2n=54}, E.

b= Fchinochloa flumentacea {2n=54}, E. crus—

gali {2n=54}, E. colonum {2n=54}

=2 ¥ Y Brachiaria B. ramosa {2n=16, 20},

ARRA )X Paspalum P. scrobiculatum {2n=40},  P. scrobiculatum {2n=40},

S. bicolor {2n=20},
E. coracana {2n=36}, E.

africana {2n=36}, E. indica
{2n=18}

7. mays {2n=20}

EW 3 Sorghum S. halepense {2n=40}
v ayvx Eleusine

FyEBR Y Jea Z. diproperenis {2n=20},

A % Oryza 0. sativa {2n=24} {Ognj;i}lm (2n=24}, 0 rutipogon
NRAE Coix C. lacryma—jobi subsp. ma— C. lacryma—jobi subsp. lacryma—

yuen {2n=20} Jobi {2n=20}

—APAEARESFELABEREZLRT LD OHBEO O, FELOMREER D & 4%
B7 7 7 TR OBEED I FAEERR L AL THD (B 1 &), £2T, —F4
RO ZETHLNIERIZR Loz, L LeRL, EYXEICTEE I TW
HAEEIIBWABEO AT, FERARICL > THEINLTTXWRLh-o 7oL 577, =& 2,
NELAXR T R F—FAERTE L RFOXEIZIZAS H THREINTWD, BV HEY
DARXERECHAIENIT., BELRAE, FET 2, ~baXba NI HERERIC
polycarpic Tho7=D T, ZHEETEHHDIND, —FALLTHESINLTWVWDL L) Z &
278, NEVZVORAEEBMITKATEERICER T 0T, —HFAELLTERLT
WAN, M THERIET AL, EFICHLAEFEL T polycarpic Tho7-D T, i@ & [FEE
WZEEATHD (55 ),

BICEBEREIEHAXNTH D, FAEERITIAMEENEHEEICEFZ2/ED ., %
BEHIILR2WVWOT, ERTERB LD RXAX — T IZoBEIN T, SWHETAEEE
BT, DFEV ., NADPBYHETONEZ ZHMICT 50T, HRFALBEO YW B RECTF
TICHBIZR<S<EE LTV D,

FHIECHMM L, FH2mNLE T EE TT, WARHECHGAR, MW EROFER TE
FEL72Z &2 b &I, SHIC—FAMEREZFEAREROREDOKZR 8.2 I2F LT,
EHREBETHE, BEZHMT 2 - FAERTAL/DIWEEZTZLS SAUET. [EHOEIT
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DR THRV, ERICMIET 5727 T, WERAFEICAE THLNIX, < 0T L2 #ESG
TE, BEMNZHEELRFFCTE 5, MIHOZFERRIL aﬁfrbﬁ@%iﬁf& x5

DIZE L DM EZELRIX T, ER O RESELODUERH D, FEFEEND
72 < fqﬁé %, HEMEZGE CRIET D, *Eiiji!if%iﬁ‘@@%b‘@ﬁ%%b\@ﬁKZ?)@\ Z
UTERZRD 2 FBENPGE L, B X 2BEHZHREOIKR T EZBWVWTND EE X 6
5o

— LRI HMEMER AR colonizing species & LT, BEINWAIEREICAEFTL T2
FHREHTLHZLENTED, FIERMOBEBICEWTRILSNDEFTLIIL., BRERET
VIO R, KIS KR H R O 2y & | A < IEOKI #2aB i, ipigiZe B N B BREE TIESF
WREDT-DODO/NESCEEE L/ Thb, Ibic, AP ZIZ, Z2HO/NFEFZ2ED .
W BB CIE RSO 72 E DO NBRBILERE~E —XUICR AL, KREMAZMTL TX
(r—HEH%) B2 oD, iy, ﬂﬁﬁl_ MECREBEBIHAZ L T2 LFEATRITRILEREIC
RAT LI EITRNEE T, ZENREBRICKREZ 200 CONMEMZ NS 5 (K-HIK), &6
W i‘éé\ﬁm:ou\ﬂitﬁ@%mw« ﬁLL& RN Co M IS 2 W HERE DS T < 5D, BREES:
HRE L ALEREBMTIIREMOMBEENE . FERE THMKEZELIE T,
JRERIZE . ARBWICS, MERFE FAEICEDL LI, RMKIGLTWD,

IO LI, BEOCHWIANMOERIZEDLS Z &f£< SR (DY /Ay RS M=K e

HREMZ, T TICHGED O E L SN EERN., ARBVEEZELLIE TWVWEZDOTH D,
ZDZ cE cAMIFERICR B FIT, BMERE ICHEY OBk L TS TRE2 Th D,

#£8.2. —HFAERLEZFAERDLEK

etk —EAER ZEAER
PiE INEWV BV, N RKEW, O, Dlen
SRR AT, MFELTS TS < bl IR IR AR
P10 Mg £
S BT A EE3 YT
&t IhELT, 2y, T kg K& T, D7pv, K—HEIK
AR R LN e RO 2ERIMNZ U
EBGET L LB
b ri=y:4 CAMZ1 C375 %1
TRNX -G 2SR RAEBIER, ITHARE 2% < ol

BV, BREES L L/NIVWEETE
RELEI R a2 1ED, BEARBITIREL DI
R0, BTAENRSEL D,

Oka (1976) I%. B/ A R 0. prerennis N —HFEAELZELEDRRKEGATEY i
AXFZFELETHDLIDOT, TOZEERELL ML LIZEEZ, 2D 2 DDORKE DL
A T > T D (FERE 1992), RADFPEIZ, 5 2 B H 78 E TICIR X TE 2 {E 3 F
FLEEBLTWNDS, £ 3xE L THBHIRRICOXSEAREE FERKELD L, £
FAERBITREEA X & OBEF DR, ERIEEIRE L, AFHOKFEEZTES . #BiLixd
7o EEWHIIZFELETHD, ETHoT,

A FRIETNIZ OB E CTALBNIC L > TAEEBN —FE~LFEINT, ZOF
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BIZL T, BT, LR Eolih bKHE, RAKHE, M (FERG) ~& G502« ik
RTDHIENTET,

8.2. AELLTOBENLEH~

AELRFRIZ B W TR & N O LAERRD ED K DI T 5 DT DV TR,
X 8. 3 I1Z/R L7=BA (1995) DIRENRH D, ZOFT IR T 7 O LT OB ik
BRICESWTWD, RICHHRAZZERNT 5,

WM ERIGET DLV FAZXRT 4 r—32a OB, BHREEO T TR AMOERD FT
EATLOTHD, TORTHEMEDE X, ANFOHIEO FTiIzWTElL LIt S5 2 &
INTXD, TOMEBE, BEMDE AMOBICIZ - EOEABBRRKZLL TV 7200 EEZ SN
5, 2O, IFEAEDOARMITEEMD L TITAEETTOIT T, TEEEEDOIZEALED D
DITAMOBIT 22 LI EFL TR TRV E TR L TV 5,

R DARE . HIERIIREEBE L LT, A X FRMEM 2 E BB ER E T HOERNEE L CE, 22
CEAEBYORNBERZEFOHBICL T, RALLE®Z, TOHE ML IEEIOLZ VL
BABR L, MBS THEFHAMALITV., A XEY & AREIY O MIC LA BRE & L 72,
ZZIT, NEIDFFRREOHEM 25T, BETL LI CR-7, BEL S EEEMOEDIZE S
IZHER SBRCEEY CEREN LT, ZOF 2RSS T D MEEMEM PR AL T2,

AT HERZER L, BE< R E, SHICREAZNELL, HEMEMOEBIZFEE L, £
FHZWWMZ HERGITICEBM L CTREL, Mo EZRE L, 20X B % 4k 5
MRS, 29 LCAMERY OIS BERGEOLAERBEBRN TE Tiro Tz,

SHIT, ANHIZAEBEOGEDICHERZEY | AHEYZ HREFPORBEL T, 0%~
T 2 7-Dlz, FFE, EME. BRE., M5, IR E0TA %27V, MWOABTZEE L, IU#E
BRI L0 holt, T RLLMEHRE L FEMMIC|RELT 2L 51220, ZoOEIC, AE
P AR ARITBRELRE T THERML L THAET L Lo o T,

AR O Z O X 5 REFERF AR RIZ/R > T, AFHOFIELOWEEZ A L —X(Z
ED I, SHIEMADIC, NBRIUIFE IO WS 0EZRIRT 5728 LT, AHEYD
BRI L, ANRITREMED ~ORTFEZE L <, Bzl kLT, ZE LEga AR
FRRESE, BAEETHRIITELLERLIILENTE S,

8.3. HIEHEY L BEL & iX

R BT DB OFEXEIX 1,926 (FEE /- IXAMEHE T 2,149) T, ZhbHD D
HARHIK 48% . SEHIH 17%. ALK 16%. FHEEHIHN 9% DIETH »7-, Z Dl
WCEBLERWEM R 2 M2 5 &0 ANEAFH L TWAEE®ITH 3,000 I0ET S5 9,
INHORMIIAEOEWEROFCHE LS, KBEN, R BEHFELEIN, 58D
ABIOESL LEZ 2 TS (BA 1988)

1) FIEHY & iXMrH

BA (1985, 1988) (T X A#kistEy & AR 0 LA RMR OB IC BT 2R A X 8. 3
IR LR, S HICZoRBEZBBT 2, ELICZ2 0 NENHBL L, BV Z2 5 -
BEAAELELTEL L, RVATEBPBERE LR T Aa&RERIZR> ThHE 12,000 Fi13E
AN Z MR =, WO 5 5 WITWIE O 8 Tl Bl L2 4 F ok 72 v LI
KR Z Y, ZOMELBIITEIRA 2HEE2E LZ, 29 LSS 2B oMY
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MREBREERBELIERL, ZALEEEORME L TRETELELEAS, S TH, HiT
RUENTHBETELZETHD L, HEEMEMIZIRS T, 72L& X, Ty AMOBK%E
2, KBBIWIZHHZF 2B L TV D, I 5T, 3~4 TN NN ERHEZ % L
<@, BIEHE W) RERMRICEFE R L - BREICHE O MR, S BITiRE
CEBLTOICHEKREMWE LIEDT-, 295 L THEELLZSATICHES L, MEEMERY M2 A
LT&E, 2RO OF CTHHZELZBME, (RiE L. RNERMEDHEIIRET 52 LI
X0, FEOCHMFE L NMPMHEKRFT LR ETER Lz, ZOBEMEZHREEVI, K’
2, EEHEDIC N B ER A &Y . AR AL, BAREMDPOREEL., £ 0%
SEAGIEE 5 K o IT, B, B, BRE, Mol &, RE. R & OB EEE ATV,
INHEE ST, ZOFHELXIBBLZERH THRYIESN, Z0oRRBRIIENTE LTHE
Bah T, B ULEAEAL L TERENTEE, ZOBBRETLYFHAMEL D DBE
MANZRIRSN T, BEHEBRRN. L7207 A5, AMIZEARN LHE TO T E IR KT
THEDLLDL, BEZFEMICHRE U CEET LERBEICBEEL, BIARFE L, #H5
ORI & B OEFIZERZICHE OOV TN ENWHI 2L ThDH, KEOE 5 ENDH
T HEOHEFNLLERMICKRIETE L2 THD, S5, BIBHEDIIHEAEMY L B
OHIZEk->TTIERL, AHOFTEVHENTZ—HOEHE NS Z L7, Lz T,
ASHTIHEBRREBIZBWTIEFTERWVREDO L DONRZ WA, il L TAREY M
CLTEETLAHELD L, AMOEANMTEL T THREZENRTE 2O T, FEHEY
3b o & bEO SV IUEM &z 5,

X 8.3 IZ/R L72PRA (1995) DORFUICII KA TIEEAEERTDH, LL, THETO
FLOMFZEFRERIZDBE SOV THB L TE I D, BASHETICB T 2O 2 H &
AR ETEVORGNRH D, EHLTH, AMOMLSOBRENBNEHIICEZD,
IRAIZFLDORE LD CTH Y . BEALTARD L AELAERN O NITHEL LI E WV D BFgE
MEEBEZTZERATH S,

A BT E BRI O RS0 o IR BT 2 22X HER B TR IS A, B
HBLWEENHENTETWND, 2N TH, KFELTWHIHAIET, AEDOFE 2%, H3 =
BIXOE4ETHELEZL I, EYORINT TICHARERE~OHMEIGE I L > T, T
WA OB R THEEbICHE LR E 2ot EThb, & 2T, —F
EEAROEWVAHIENE, Z2VWE TR, BEOF MR, AMIZZERALZFAEL, &5
ANBBIREZMZ 2O TH D, BIBHMEVWZELARBRONOEND Z LT TERVDT,
ANEA~OREBEXE N ORN DI ER) Z &, IHBRBFAEE BARMEZ ML, &L
THEEAL T A L2 L, BERMEAMERF L TEE, ZOMEORMDREHLOFER TILAT
LELTHVEIBRELTHEFVBEINTCI s ST RERMETH D, BT
Ik, TT7T7FRLT AR, v RREOREBEICS —KFlHmE L TEMATE S
Harbdbd,

IHIZ, FEIETETRLEEHEREOEFOEZRIZOVWTHRGE L OL I IT -
Too Bk Z E1E, 2 2 E, A RXREKIEIFR L DO TIEHARVOIZREIS LOHGEEE LT
BRI LTS, MEE -REFIZAARCBIT B REOEFRERIMMEL TR,
Hob b EERME CHIEENBERICZR > TRALTWDIDOTHD, A RIEMO 4L T
HY ., KFWEY LM LB OZ EThD, DFED, A RUANDT U E LK ERE
LTEW, TNOHORFBICHOVWTIEHEIEOLEREL L TRET D,

EHFERORE EFENRBEEDORERBENTIZEEES A+ THY . FRIFLORFED
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REHIRERNTREIMIC 2L I 25820 Tholz, RITCIZARELLLZENS OBEN BT
272> T B0, BHOFHEIFRER 2 Ik THEA TWDH O T, F7ZHMEEAERIZIZAH
R ENZ,

T OB & B O K ST AT A HIE T 5 7 CEE e R C— R EE & L TR
TEH2LLHD, LL, MEERODVEDEO K-EIKOENY)C AWM EZ, HEEosm %
PEZIED r —HRBE DR DM D, Z DB D I ABOKIEEEE LT, b ot
EMBIEL TR ZEHTE D,
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X 8.3. HEFHEM & A\ D ILAERISRDRRILER (BA 1985)

2) —kMEW. “RIEW. B LU =ZRIEY
HREH O T 6 ANH S EG 2 EHEEREZ®R T, Wik lcilz —RIEm & v 5,
ZO—REMOIEHICHER & L TRA, BfEL. SOICER LY IR CHEERIC 8O i
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P b oz ICHREREEME R AR LR 2D . RIEWIC -T2, 20K, S b
RAEM I HEREREE L C SWRIEMR DL BT, A v NHEREEIZER T 5 MR O R
WREOFRAEM T, FHEHLRENBEETE CBE T 20T, L THHAW,

He 7 U7 TEREL SN RIEMX Y, A v FIKETHE (LI N ZRIEWT~ A1,
SWRVEM 2T T 4 3 8.3 THKT S, SHITT X T 4HFEAEREAT, GHEHTHD, U
DOEARNZONWTEZDFEITAHAMBEZ WV LIZHEB LIZE b ST a8, AT kv B
EMRAXFIEREELEINCHFEEL TV D EHFL TS, 6 ETIEF EOMETA
BN HER 2 4 XX Efiimli, BIELDHRTITARAVWEARIILZ 5 EFROHF TR
XREEREEEZR L TWEZOTHA 9,

FEOEFEM THLTRT VT DAT v TRBETIE—FN B D WVILFLZEEO B0E KPR |
RZEITIERARE Y (FERSES MK REIT 2560~750mm) . HWEOERN LV, B 05
T2 EOERR BLERSH L TWD, =y /XTRLAD N UER 3 ~OREEHEFR
IBRIEDRN BV, FERIBIESN D Z L3020y, Ao ERET 220 H
%o IBEFFEIPHDAISNO T, HAFLITHREMTEERICH D,

VA OMET AT A > FEREICBEEDLH Y . KEMY TH 2 B4R O E AR XL
PFTLHEREITIRL ., A X~DOFEFMERE L L CLEMITEMBYN S 2 EARITEAL
THEBTHAZES Lz, A 3P EBE L THEISND X OIChed L REBMAEMRIC Y . &
N FRMEDT T @R T REY & U TR BB ICE » 72, HEReE e R & MEfR 2 1
D, MFELIRESNDIZELH D, HMGATREMTH D A > FHEKEICRE SN D,

277 4 OMALRITBMKRMCAEEZ LN, ANV, F7ETETEL T,
ERECy 27 B OMOBERMERER T o RTOV~ A 72 O CHREREREFEMERIZ 22 0 |
S HICHBE O LW CIRIES LD 2, MA v RTEWRIEM & LTl X2 LB
2o T, BRAEREFEMEE & IXHERE 2 ED, INHIXEEM L RIS T, A LIRS L
RO EEITOND, MIFLAITMA Y RIZRELTWD,

#£8.3. —&KIEMFE, ZKRIEDI A BLOZKIEM =TT 14 DHE

- %Y Panicum miliaceum ¥<A Panicum sumatrense 257 4 Setaria pumila
R iR BE R B iR
—IE /(2 =W AEm
[ A R (55) bot- b5 bol- bs Hol-
HEfEEORE S K& K&hpol NEN NEotz PEN NEpote
mroksE %0 W% otz AN fid 1EIE e 2N Yhinot
g B, R L Hotevhiy o Hotnvbi
BECHIA i Tt b5 ot Hipv ot
RO e b5 iz keI b5 [imakEg=IN b5 [iakEg=In
R DRI~ OB E A JhHEE R b5 ke =1 b5 ke =1
ORI ORI FHD e keI b5 keI bHb keI
RO L FEME - OBIER Thichs Wiehs #lthb
B DIEFASR L DR Fhichs b5 UTHb
RRBIERHHR L LI A b5 DA RYA)
REDTERBSEREL &b I Fhchs Fhichs DAY
BEE R B MO R 0 C AR RS T BV RO a-9v7
MM DS LR HRAH FRT VT A v Nk ) AN A v PR RN
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https://ja.wikipedia.org/w/index.php?title=%E9%BB%92%E8%89%B2%E5%9C%9F&action=edit&redlink=1
https://ja.wikipedia.org/wiki/%E6%A0%97%E8%89%B2%E5%9C%9F
https://ja.wikipedia.org/wiki/%E6%A0%97%E8%89%B2%E5%9C%9F

BRA (1996) 12 X, HiERL 2 LX Triticum aestivum [XFEE R R abhxX T
turgidum ssp. dicoccoides & FEFEMERLD X )V ik 22 A Ae. squarrosa OMEFEIZH KT
LECMEREYME L TAL, LENR - T, WilR 2 AF L R R 2 AX 33 5 Rt
DD RN L72Z bichd, 2, BEHETHRRLLIIE, T4 XL X0k
PEHEEL N & " RAJICIER L 7=,

FTNTIFA FDO—RIEWE L ToRKR, #HEGEEICOWTIE, BE, Pokricsx
HILTWBDIEA D Iy, k- BRI (1992) Ok (2009) 134 R OFKEFEJRMIZ O
T, KO2@MEHBELTWD, O R T oV LINNOHERETOERFEICHTTO
T YT RENEEE O LA, @8 L Nk o K4, O o Higk o b e R RE L
3,000 4ERT2H TH DA, BImHIZHEMEITE V., @t il o & 5 2RO FEIL T #F 4 FEAL
HEBF O 7,000 R[5 T, TR RWRHORIELZ R L TWDH, Z OB CTIERAR
MIELIZ LT o TA X DORILFEF PR RELS o TWD, HHLHRHBOENIL 5, 000 44
HICHLDOT, A XORFEMITIOTHY, BFILE#lo TAXFEENM=REL, Ol 2R
ZEEMEE =L 0D T EITh D {(BF S 1977, 1993, FRlS 2001, R 2002 1E20 ),

Xuehui & (2012) [ZHFREHNSIVE L7254 % 0. sativa 1,083 ShfE, fLIcHE &
SNDEEA KR 0. rufipogon 446 ZRIED R ) MENT 21TV, @A X DOFEEALIZHE D
BRITH ik T E V. 0. rufipogon DIRONTZHEMNG Y XY R=7 0. sativa japonica
NFSMELT-Z E RN LTz, $o, V¥ R=DDOHLICH T, HET VT M T
ST OHEAXZEETS AR ORMEIC LY, AT 4 H 0. sativa indica DNFEINSY
fELi=Z e L (BHE - AR 2012),

L L7enD, ZORITREOE NSO RCBET2HETEMTHY ., £
3,000~2,400BC &, FIL FIHEB &L TH LV (F 8.4), EJLiko» o Eiic#lsic L
TN T, EHIA Y RANETHIZ, FARENEETFTT DI LN TEMRITH LL 72
STW5b, T, BREEEITEIL NI o & ko w1k 28 B L, o055
NHP TR T ~E RN > TWD, A RTEBHMEDZELTERTH D005, W) THORMN
B2 IR ERN R AEEEEZ R L TV D,

% 8. 4. 4 X DOEWEHFIEFHI
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Hi gk FR B4 &%

A%
H A 400BC Rl R4
B[, HFCFH. WH5,000~4, 600BC LS b HEAAREDE,
B Tk, ZE 3, 700~3, 000BC FALL & BER ALE L HEREH 122 < ORR%
Briodie, ks 3,800~3,400BC FIAEE—H, BEEIILF30 FEELFICDLoOMEDbS, 7Y
. . Bk, SEDHK, Dok
IT VA 7 ~ 7 o
R SARY NI E 3, 000~2, 400BC Tl U 7o RS A .
EmE 1, 700~1, 900BC =} W, 2. BEHERE
BT L W DS, A Pk BUAEEE
B A 5 LLAT I W
ALY F. = 2, 300~2, 000BC Loltal 14 FEFUANTRA, WEbb
54 AL 3,500cg  ban Chiengs /ST o g
A — &b
RMF A, F)N gk 1, 500~1, 300BC fRA K
ALV ERRYT, AT 50BC Vlu Leangiff RAbK . R
B A CHF 1, 000BC
T7UV AR
wWr7Uh 1, 500BC ?

[ Z—#mak (1997), BRA (1988) X v —EBZ&HH,

BRITH I B R ERAEO Fich o, BEAFbAEBFTLTBY ., B~ #x, =
FEICTES<, Lo T, BEMMK LT EEA L L THVBELELTEH, £ XD
JRE LCTIET v A - ERFIL 2 RO SRR X — B 500BZ 4 IR TEe, H
B (1966, 1967, 1969) OHE R~ L 7=V 3 B0 b & A 2 3 S0 b o & Kz %kt
THDRD, YN TREERETARSEE (MAyE) (oxh L CREERKBES A O
BEEDERE CODLIEE VNI Z LI b, BHIZATT 28 EA XN RKE REME K
T57%05, BWABMEL TREORNSGLELTHEINTHS, EBRICSHETH, A xOHAE
XA > ROA Y v T, AKKRE CRERMBEERBEZERL B, FAEZHE L
THREHICNME, RSN TWD, A FORELBERIT, B2 SBEY . KH., KAKH,
O~ E g AR R L TIT o 72 L GGR T E B,

A FOHFLEEE L ERERERNR VLN ->TEEDOT, ZhziEge LT, 1
v R RERIZE T D HEB ORI LR & BRI O AR 2 Z 1L E TORAES KBRS
FICHESWTERL, “KIEWSS ZRIEH ORI LBRZHAMICK 8.3 TR LT, T
DN WHER T OB TS/ VWO T, RERBEEBELZER L THRITIUX,
RELTHAZYE LTHHT IR poT2THAH, I LXFTE 2, FOHERE
FEOREITIT, MR ELXTHYFE FRAREN o7 LT, R0 K& @A CA
BLTWARTNIE, BEBHE L TEITIILARh-T721E5 9, & 2. FADORFEMES
KBEMAFES TH, MBI ZOHMNKREL, BTOREOZIZZEZNB I THSTZDEA
96

AV RHERBIZENTIEH 7T ETO@RSENO, K8 41T Lk HICFH L MR R
HiARER O R TORM L, DERIZE > T, FFEOMEZRDIER, @R 2R L T
mEEZLD,

BT, Ty ADNOEHLTEAMAXRNEHA RN, AU v MR E CHEE
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MAEME T L, £72, WEEETIERAKE O CHE; S D RN AN —FE4£ L L CTHREs
ENDEIChote, VaXEVREFAERD Y 2 XX <NHNNAX ST v AJEU
OE TSN D LI olz, BIA Y RTIR, A xET7 7V AREOY a7 BTk
HRCTE CEYEEZBE TR EOBEB LB EICE > T, JKRZ2KBEBLOMTE B
ICHREINAD T, A X EREBEICYaZ e POKEICS EHMEOREEMEE N E AT B,

BT, RARD D WIEERA 2MiIZiZabe A (Py 7. 74 R), L4
AEARIT RIMER oo /an, ¥V )/ anth~A OHERRNEAL TS,
BTETHRLELIC, FEEBETIE, Ty 2o v NI A 2D EEFET 5K
T, KHAME~OMAEMRE L LToab AR, RABBENL, S 6ICHERMICET
LREEHEELIC 22D . ZIRIEA v R~ Cfpfb LB oD, Fio. BEfEHEER
BMEMENZRCa NI LYy ~a b ZRIEWIT 5T,

FIUEETIE, a RTJMEY~AMTaTT 0 (Fro/ aaOFER) BN =KIEMIZ
gL, Fiz, #?4’@3( KAEM a2 N5k T 5, T7bb, Wb A Y FIZED
R T, ZOFENEBICESTT v AnLEHF L TCEEMEREET 7Y I B
BLTCELINRN T EHOEYN SN, TOEMIEEAESOMEEEBICL > T, &
L WEZERIZ R W — A ERO ZRIEM Db LTI EBEZ D ENTE D,

DFED, A A e, BHICAEFTL W FEABAREN A RAKBIZEAL

THERLE 20 | e LCRIH SN RN o REBME N O AERY & L CORBRIEY. KOk
EmE LT HWOND L DIZ72 0, ZIRIEMIZ oo 8RR TE D, 2 RT7 &N MAF
I, MHIZAFT L W SEABTAERN A R KBITRALUTHRE L 720 B H 72K
HEC XD, A R EREBFICERY —FEREITR Y, ERMOBEEMER ) O E LCHIA X
NN o, BREEY., BoilEmeE LTHbHAVDLND X218, “IRIEMIZ/e o7 LR
TEb, 74V vy idbvEra v o —FEMERE NG 19 EZREICR> T RIED &
LTHHEND X O o7-, ZOBRBRIITHRBIRICALRIRNER-> T, HEL L
EZHND,

ZOWMRRITA v FH RO FE G RIS T, MIENMEHE LR E LT, W
ﬁ#éﬁm_iofébféto:wzk:774®ﬁ%m@&il7ﬁ4mhmtio
2, 3 EtMEaf 5, BRI, %%%M®%ﬂ$§%’izé%%%%#6ﬁbf (7
R &AMl D MEBIH CTAEB L T D HERBEEME FOIR BRI 72 © X O IR EA BRI HIAL 2 15
HEBFECTH D, B BEREIT. “%%&%Eﬂ%z%7kﬁv4k@m¢ | YR ) 75k B
g~ LT mfE ThH 5, B =BPEIL. BIET 2 BRI O AL b AR 2 S2/EY
~LHEDIRETH D,

o i St D MER AR AR IS, MEETII AR EEM ~DREE L 5 L T, #% koT
72 SN Dk UWHEFLHIEALE O N CRE LM - IEMES ZED, ROBME T, HEREBREE
%%i#«@ﬁﬂﬁ’&ék&%*\E&a%@ﬁ%m& LD, t&zi HoN—
/I/0>7U I\V/XODLxBri&TEEZE' L& 21, KRBICHMET 2 e = BMEE EFchinochloa

53 B IZBRE S 5 8, %éntﬁ%iﬂﬁéﬂf T DOBPIITA X & —HEIC
fiénﬂ\éo JBRMDFERITERE L2 WELH 1&1%%%%5Atﬁ}imﬂ%ﬁ>§w§%f
» 5 (Kimata 1983),

AR ETTT 4 DBERITIE. T EE O B O EITIRRIEY & T BT 01T,
BRITEEICHE DREZBT TN ThHD, BELLIOLHICLT, artxrbtas
TAFEVWHEERVVEZLL, BEXESE2LIIERD, BRELTHED | REIZHEL
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WEZHEATE DRSS, BRI IMOMR & — I I, ROFHICTITFH
SARICHEE I NS, B oEET, BR iﬁ&%fﬁﬁ%‘ﬁi%”ﬁﬂ?ﬁl%Kﬁ?ﬁﬁfiﬁ?wﬁp’\&XTEE%
FlbSH7o, T LICRDIBEICEATS, Ehvl, 5 BB IT PGB & b IER 5,
ANFEATT 4 OREACEBRITRRICE DRI T hb bR wka%ﬁ%‘ﬁg
HE L ORI RIS KIS T 2G4 OFEERRICE > THLXFIN TS, £ & 2F, HE
TIIE DR ZEWT D ghoda langi, BEREMEEI o FZI\CREMET 2HEY & v 5 BEBED
varagu sakkalathi & WX D, B G KM G 558 & il T2 A2 i 4 TREIZIHL T
o Bl KNI BRRICBEICHBRL TS ZEEZRLTWD BT7HE),

SEARRE
o, o
b ¥ 5
AR e
EIRE
—, Sakkalathi-samfe AW
=R \ s
SFS4D Gusara-pata W
> FEZHD H,/)um/( #714D
S.verficillata N
Dhera W AW v>< Panicum gp. W
S.pumila
o5 2B Kodoghas W S.verticillata
S37ET HD
Jangle rice W PR
> S o D
RAVRR M
A3 K%E D 51 R

8.4. A v FIZRBITHMEROBELERE

3) BARIZBIT S D&ER

E IR T U7 THEHEM LI N, HDHWT S HICHARRE E O Eﬂ%téhfm
% (Yabuno 1987, PRAS 1988, #1995, 1997, #EF2001), & L. AAEFE TCHNIE
HPE — AR e LT, A XD —&IEDE L THEH LS NTZDD, H DV ITA X
WZFEPE L T HARSIE I R L BB HEE 2 O ZIRIEMIZ R o T DDy, 2T BRI
7%, TEBEHCTEFR LIZEVWImBH o722, FETIEB EFEOICHE DR RIL E 7
<, WEEHOFR [FRl] (fooal 11 AL G ALochT 7 Hid) LRFELEIESFE [
ERIE] (1578) X icbHie kAo T, FEICBWTIZZOBELAH L
DTILZ2N Dy, ERARITR TN S,

LirL, BifFET &b ORE MLz ED Gidooai 1| A%, ME - BHER 1986) O
%ifﬁd;’c\ EIZOWVWTKRO XY ICEEMIZRRINTWVD, BIZEIE>, @hkEboichIE
IZERWOD T, FHEODLLZWVWFETHELIWNERZ NS, FIZZIN T, HEELLT W, HENE
WLITF>TWTH KRWTIEL, 20205 30 () /BAOINENR/TOLND, ENBREICHA TZ
DHEZEL DIIEWTHD, ExOEOFICITEFRIH D, ERRLEL, BVWTHEFZIRY 2
TR, BEVWTERDETVIZELTIWEMERD, BEIETHES 2L 5,

EZAM, BIFET RGO EL IS [HRENR] (HEH, 530815 5504, H
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https://ja.wikipedia.org/wiki/%E7%B4%80%E5%85%83%E5%89%8D11%E4%B8%96%E7%B4%80
https://ja.wikipedia.org/wiki/%E7%B4%80%E5%85%83%E5%89%8D7%E4%B8%96%E7%B4%80

HFOMRER 1997) XN 17 KEIHEINTWD LS 92, b2 Rl ka0,
fih 5. #E (2001) I LiX, TERZEMR] BA (1023~1031) TIHLEHZzEO & = |2
THRBNZOEEFHSR TS EFE I, £/, BT Ho/E. EMETCHOLND LD
WO eI A A X EZDOEN ED L D IZEEMICEID > TV D ONIELZFHFE S
LZATHDH, oI, wHEFEE ORI LSRR & H 1 U7 iRl (540~561)
IR A ERICND SE-EORERRH o772, HADOERENA, EAROERRK (&
RE) ICHORERBDO LN, EZ RS TV X 577,
INHEOXERORREMEST D L. FEIZBWCIREITHT 7 I e midEE b S
TE o7, fooal 1 i 2 AT b TE Y, itk 6 i ClzEE» =R
LTWitEWnW) ZLithd,

W EZE A K O DB REEEFE Mosuo 134 4 X BT &3 LT\ 5 (FEF 2001), Z D
BERIIAARDH A X LFEUY AT, W OMRE F, OfEmEYET 5%, 1
Fafk i 50%‘(%07‘:0 PR I TR Cd o 7o, BEFEIC K D ARIEDNVE A S 7z 1940 EALLL
Az BEEMEIRIIAIZ T X A X v ji-Tu % FEBRER ., 6 sulima RfEEHZ W T2,
1%6$@ﬁ§_;nﬁ\ﬁ$ﬁﬁﬁzemm M AED) DS FE: R EE KB OB CTH 0 |
TEMRFE XD LT D 28, B0 #H CHRES IZHERF ST 5, KFR o #1175 [ 1 4k B
ThHFAAXECPHEERFE T RIEDE L THELENTZEE XD, B, TE, &
ASNTme = I N TW T,

EWFERND RS L. b EAEY I AL T oAb VB oD SRR 1R I GE B 0 B O R
ﬁ%m@? A FEEMERE L L CTRIETA2UAIMNOEEIN TV LIl b, T72bb,
BRI AL E AL TR b S —RIEm L WO AIREMER B X 5N D,

il (2010) 2 XAUX, MSCREROBEB O L3 s e mgoFEpL, biEE T E B &
%@E%@%REi%%EK\%%~%%r#ﬁf%3§Va®ﬁﬂﬁﬁmtﬁﬁ@ﬁ%
EFEELIARICEFICZSBOLND, BRI TH, %E/R(Mi3W®¢%®
AEHIFERMMEORE R D LRI DO H D & L THER éhf%@(@$iﬂ2mﬂ
/&wﬁﬂpuﬁoﬁ%M6om%<w%\mW)iﬁiﬁﬁ@%&%fﬁ@wm@%
DFRFTHEHLTEZEBNZVWHRGIZHER L, £/, A XA & XL T2
STREWVWHRIZCE = AL TV D, #b% b o i3 Ak e i Hisk e STREA LR (2 B8
DEROENDZOT, e = | IHAMLLEBRHICANIBRICHL EZEXLDND
(Crawford 1983,1992; &Ik 1995), [ERIZ, fEH S (2008) [T b A ERFR A X
EHEERMA X LIERL TS, bbb, MXRERO e =& IZdbifEiE 2 & Bk 5 <,
HEAENEZ o2 &B 2 BND, FISMNL, Elﬂﬂ;m?ﬁ?%‘iﬁﬁﬂi% 3 HE (WHEIE) OHRTHD,

Matsutani (1987) |X&EEE T IEMEE DOEL . MAT OB CERIEERT) ©
ﬁ%%ﬁ@ﬁkﬁftm%ﬂmhfwé HL<M§(W%)¢?%%?$$@%%LM
R BREROESEY CIKBIEIC & oo /)an, A X, A NORMELTHER LI,

INE (2) BB, ﬁf““ﬁé?ﬁ@ff}gﬁﬂf I, TS OEENS TR ) = an S iELO
PR 2N O 7,

BITETHREZLH1C, £ R Echinochloa furumentacea Link (2n=54, 6 fZ{f)
VX UT R D HMEE Ec]unoc]z]oa colona (A Avx) PoHERLE, 41> REiEA v NE
WTORFEEINTWD, BEFHRREIITIA  RTIETEL RO T, FIF LX) 5
LW RIZZ2 SN0t LitZewy, T, BRTHEE I TWbH = E  esculenta
(A. Braun) H. Scholz (syn. £ wutilis 2n=54) [ZTHEOMEENGER Lz, b 23
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EEfE OMIETEITI LR . 7 ARG R D,

#HE (1962, 2001) X, e T BOMBEITIED OEREEZA L, OB
PE FEIRIRIED 1T, REWEL, KW RWE, BEOFMEZRL TS, AR, @E
BLXOPEHEOE = (2n=54) 1IA XY= £ crus-galli (2n=54) L[A—% 7 AERE B
L, EmBERICH D | BEFEFRMZ T T U7 LEEL TV D,

(A - RIE (2001) NEENFESCEBCHEE 2a L CEM Lol (EYyrfE
) k2, EMTNERO LIRS,

EEH s DI MER (2n=054) : FIEM e = £ wutilis(esculenta)., WA A XY= (£ crus-
galli), © AA XY= (E crus-galli var. praticola), B A X A XY x (L crus—galli var.
formosensis). BLW E oryzoides, HRIHIIIFA X ETIIA X EZOFER E crus—galli
var. echinate Honda T 5,

BEH (2n=36) @ I/ « FEWRIME Y 4 X B (Echinochloa sp. nov.). A XHEERERY « B
RIVEX A X (£ oryzicola). FEHERAEM: - JEMRIME X 4 X = (£ persistentia),

M s S RE ML (2n=54) : FEEH A > R = (£ frumentacea), B4R ar A v=x (£

colona/colonum),

HADOREE T 8 ZHDIEILREIZOWT OB 2% 8. 4 [T Lz, SR, B
ENEHFHICH D HRAPLERFEARICEB VT, 200047 A 10 BICHERE, 7 A 25 HICH
B, FEAEIX bR 604, 100g /m® & 2f@Hcf Lz, MY CHRM 5 EED 7T REIZ
DOWNWTEIEB IO LT,

HER ML CIEHORKO TP ORMLY BAETHD, FRITPEAHMTIEEL
A XEe=oREF CFE 1939) &, MENEL 2RI O CRMERE RN EHET 58
TEHLTND, 6 BEBTHRREFEOHEF THLRBEOEMMN O TWD, i 28
S~TNZ W, bl (97-10-3-0-3) A& FR (98-11-3-2-1) ORHIT T OE 117
BT, BERIE (99-9-30-1-2) OZRMITIFEAEDTTO L hoT, ELITBEN -
25 110~136 en T o 7223, FREIE (97-9-22-1-3, a3 v =) ORMIL 96em 1T E &
HRETHoT-, LERIT 22~28 an, [LEIEIZKRITORKN 2em BiE Th o7y, [LELER
(99-10-3-1-4) OFRMIL 4.4 ecm t WRIE» > 72, FEEIX 11~20 em & B R OFPH N IA <
biFE 2 Rk & B F IR (98-11-3-2-1) X 1l~14m & FENENL, MUZERETH- T2,
B (98-10-10-1-4) ORBIFENAFECTELS, WA CTH - 7=, JbifEE (97-
10-3-0-3) DOFRFIE 2095 FFIZHALNDEALTNDHDOT, sEIWETEHTIR (98-11-3-2-
) IZEPLTWD,
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#8.4. EZDOAWBEOHE
REEs &K, gk A Ptk BxXa t¥Ra 1t Efm fikem fiEm

96-9-16-2-1 HEEZRA  0.0£L0(26) 7.2£15(0.6) 10671200112 22.4%5.806.1) 20£0.3(142) 1L7EL3(ILY)  3.5+0.6(16.7)
O-10-3-0-3 HiE-RA  408£2.2(.2) 10.624.3(40.9) 129.5£18.013.9) 22.8£3.3(143) 2.2£0.10.2)  14.0£2.3(16.5) 43£0.7(17.0)
B-11-3-2-1 AFEX 0451507 106380260 111.4£15.4(13.8) 22.4£2.5(11.2)  2.250.4(17.0)  13.2£L16.1)  3.7£L5(L0)
99-9-30-1-2  BEAAH S.5EL0(LY)  13£0.5(40.0) 136.7£1L76.6) 20.3£L6G.7)  2.9£0.9(29.9) 17.3£1.8(10.6) 6.7£2.2(32.7)
98-10-10-1-4 K% Lff 51.220.4(0.9)  5.620.9(15.9) %5+88(9) B.0£5.2(8.7)  2.620.3(11.8) 19.9£L.78.5)  7.1£2.9(40.4)
09-10-3-1-4 ALk IL 62.412.6(4.9) 5.4TL3Q48) 110.545.96.4) 5.5ELT(6.6) 4420368  15.0+0.6(41) 8.321(25.1)
01-9-2-1-3 S| mwwnw+m9%wmm BILLE6.4) 35203110 16.340.9(.8)  6.2£1.8(29.0)
97-9-02-3-3 Bl 53.8EL1(20) T.O0RLO0GTD)  125.147.0(.6) 28.5T49(17.00 27£0.2(6.8) 16.4F1.9(1L6) 6.0+1.2(20.8)

T ER R A (RERE) 2R LT,

%6$&%7$f+~t;9 2. MEBROREHMLOFER & L TRBI R ZREEL NN D
DREDOLND, e 2E, B, BErAREL< 20, BrEbln, Zodicinbas X
zé%éik<20\@¥% DOF—MECPRIME OB (L, RAMARENRES, Bx=iZo
WTOXHRTH, FBEOFERBREINTWDEIN, REPERAEZ RN SO K
XXOTEB Y-SR o l-, FI2 T, 202149 ARICHEEE /N HdilcBWT, 75
VHATHE L TWERMEOR b AA LE#HEE e, BIIORICERAZ LT\ r A
X BT, ﬁ@ﬁﬁ@’éﬁbfwktx4xam’%bf i 2~3 KRB LOEHE RV
TN ER 20O KRE I E2BE L L THEROZDIZ FATHMLE (K8.5, #
8.5),

EXMXET

F4XET

HiEex

8.5, WEREMMEHTOFIZAEFTIEBHEELREL

BEEZ LA A XEZOREIZE HIC 2len T ETH-7-D, E AL XETOFEIT#
NEDOFSD10mlTFEThoTe, MAOEIFHES DL E AL X 2miZH7=7
TAXEZN 2. 4mEFETHo7z, LarL, BIoEdEkEe = 1.5m, 74 XE=x 1.4
m, BEAAXET 1.0mDJET, HLFBET, M AIEIIVELZHEMNIETN Z &
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AL TWD, 2021 FOEIFBHEAZ<, HRAR TRt =of 1 B R(L D7
Mmool LRSI D, HEROA X, REREMEZERTHOT, BAEZME LTI
IRLE XWX, BTNt B X5, RRTIEH D0, Bk o E oy 35 E#
FIZFEHEEICEY, EAEICERINTEY, BAsmRE U, MR OBB S 5 L
TW5,

BMRICBWTIRE L T BEWIZE 8.6 [T/ LT, HARTIHHEE = 175 Rk, M
69 B, AR 244 ZMEUE L TV D, BiEe oIUEITIEE,., HFRICBESND
TR, MEERLS REOILBHICEA TS, bARZCEITRD 5N THER DA
b= Z iz /o, ETRELLZE ZITHEMNE 2 RMOA LT L TWDLR, Y ULTioOR
FIETHALZ L R b H o7, TETHEETHIEIN T2 RHA/NESNLTND, ITHF,
IWEIN-EEEPEOFEE E DX ARADHEE E STV H 2 WIXZ L BABICH
ANHEBAINTAREENEWEEZ I LN,

A (1943) 1%, A XEZDE, BEBZH, e =/ aa 748 EiRAERR
FOICHT 2~3 fRIC A R OREEEY & LT HARIZHMA L RATR b & LTz, dbifE
HCHRITHRIENAIRRIZ R s oI < &b 1685 b End, Lo, dbiEEIcE
TSR R OB D B = IZB L CELSHERERRH LD T, A FOFEHEMES A X =
MBI TN ZIRIEMIC o L IEE 20, £2C, dhiFEeEbm T Icvwo A4 X
TRGAE ST T, BAEDE L TREFIH S, 20k, #HEA e = B TR b X
NT, —RIEMITRST=0DE5 9 M,

=B OBIRICKE T HbiE & HALO MBI IX 1981 o bE o7, ZOHIKIZE
JO e R OFEMIE TAARMROD L] OF 1 HBEH 2 ETHELRT S, T2 TlEe=(C
BALTEIZEL, $7-BER-o7-2 422 ZICEHNT 5, X 8.6 (2i%, dbifEmE & sk o
AETHBIE L mOFERWAZ R Uie, dbiEE FEET Tl e = i3 (a) THEE. B
FOPWEESEENEINTIIAE (b, ¢, d) TELOFBVWAEOEZRNREINTEY, £
77, B AKHOBEEREICIZA X EZNAEBFT LTV (), FERET RAD T A X & EHEIC
RS = 2 B2, HIENSEALZMAES 7T () BIOERMNET A X b= (f)
MEREN TN, EFREENOEROICT A XRESFEE L Wiz L LT (f)
DiEEZ T, MICAEFTT HMAMEOMEER v =X/, FEHETE SRR OB S
ADBEWTZ & 2 AT, 20 FAT (1960 FH) NHKHZE-TEY, A4 XEZN%
KEHELTWS, FEKHTEZZ2ELZANWS, FRIT ZEAADBRES ANSEWE
TLETIE, B RIS KB TRE LW, ERTHEZMEY . KBICBME L, B
TLDOEBEN LT VNS TH D, KAEDIEI NINESL L, M CHE T2 LY
TH/hIWV, EFEIEFHCIE R DRV, B0 AH D, BIFESERE L e, 4
1 MEZZTIC Lz, 1997 FOFMETITHEITO T AXFMICHER A X RNEF LT
oo AFORFERBETHSTT A XRIBEOWEMAXF I VI DAL DB =% KENLEA
T, AN 7AXIZH726 LW FENRH D (kK 1969), LiL, Mg+ 2 L 13+
KM T U X0 FHELE TR L., BB e I ENICRAMEICER
HICTERNIENRAREETHD (RMED 1986),

EFRTHEITMIEDITZ, KH (g) THEHEITLIZLEHEL ., KEBERIZIZZ A X
o (h)NEBL W, HAFRUBETIIE N KA TRESATWEIEFTILSL Z &0
einol, MEDA X, FAXEZR 2L IUELEN, e XD SR 2K
ELRZDAX TN -T2,
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#£8.5. B HBEOBFBIVHEOKE ZDLE

HRiEr TAXE=xT EAfX b
frk MR ErRE O EAE EAE FERE

St mm 1.86 1. 50 2.41 1.41 1.84 1.04
R 0.20 0.13 0. 20 0.14 0.20 0.18
EEURE 10,7 8.8 8.3 10.3 10.6 17.2

R TR R Gl HE L]

) em 21,00 7.35 20. 45 6. 05 10. 60 1. 87

2021. 9. 27TEAE
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#£8.6. bTINERE

IREEhE  RETH E# H % wE
timE 11 E utilis e AN A =~ ek, A LEA (Fr7ET) |
2 Fchinocrola sp. J7%kexT KAFICEE., BFIhSERTHTES
BEHRE 2 Echinocrola sp. FRIEOZEMICEE
EFR 11 Fehinocrola sp. F¥VET T, M, BEREMR. T RSTMAAEICEE
4 E. oryzicola X4 XET bt TKASICEE., RERDH
11 £ utilis BEZZILTEESD
1 E. crus-gali
HRE 9 £ utilis JLFET BAMIEBOTY
3 FEchinocrola sp. vyakex
AR 11 Echinocrola sp. #¥YVET =N
5 E utilis [afpa A4 FFEMBE
HER 2 E. crus-gali 1XET FEMITEA
1 Fchinocrola sp. b T OMREMMR
5 E. utilis
REFE 6 £ utilis ET
1 E. crus—gali
2 FEehinocrola sp. JyorEzxT KAFICEE
ATENC 20 B utilis RYET THFTT. AL
B 4 E utilis ~NT
EiESI 1 E utilis
avhAeT, vavH
B IR 21 B utilis VoI - ruR—,
FhIitx
BHE 1 E. utilis
ZhR 1 £ utilis
I 218 9 B utilis

11 Echinocrola sp.
Echinocrola sp. A RAA FEFEIE, KEFBICEE
7 E utilis

At
b
Jm
~

. /BT RET FXvE
mER 5 Echinocrola sp. M, RESHE, REMBICER

4 E. utilis

FIRR 1 £ utilis
1 Echinocrola sp. #VYEI
EAE 35 E utilis
BSiRE 1 E. utilis Bl
BiFE 4 Fchinocrola sp. ETIEMISEA

oz, 7oL, 4K

12 i i
E. utilis T. %570, vOeT

REARIR 4 Echinocrola sp. FTHFEEIL 4AXET EToOBEM, BB, TIRTBICER
12 B utilis BEM, BRGE. T I CH

ANER 1

=455 3 E utilis

FE 2 E. oryzicola KAFICEE., BHALIEZAZE VARG N
2 E. utilis
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8.6. dtiBELAEFROE

fn X

e dbiE e, BmE, b, BTk e, R
o mogREI d, WORD. e, Fik
NOEBALEREF ST ET, £, £

Y e cEEE - CYS, BER

WA (2018) 1THF T, BEBIMAOHELIEE A X, 7 X% e 2 BEYWOR TV A T
— X EER LT, BXKRICBTL2EELO KAXT 45—y ay (FBEroREL) O
A L, b B L Cid, RAEH G A6 T 6, 000 T, AbifgE &5 <
4,500 FERTEIZ, BpBIE 7 2 23 A U M R 8 S E TR 128 —BFIC i b D,
CORBULIZZEN TN ORI O NN EETH L TR, —RNREE LD FAZXT 17
—VarPREETWIZARERDH D, TORIT 10 HiE TRUEFIR LT, Tk
ZIFNROFEF DR 20280, ZOEHICE B O RN ESR LIZLEE X
b s,

AR rEiet T BORK T OFEEKITHC R OALiEE &, P B ET
BomoTnd, ZOREEFORE STHAEOHEMA X LR CRETH D, ML
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(4, 700 Eﬁﬁ) EICBEDOBAEMD EIRZ2 B 2 2 RIEFE 232285 (Crawford
1983) o T TIL., =WALIER (MSCATHIE ) CAbiiE i & 5 O fFIREBF O T3 A
#Etiﬁﬁwwﬁﬁﬁwfﬁ#ﬁméﬂfwéoﬁﬁﬁﬁ%¥(Lm0$ﬁ)@K@
AAROIE ), g Aev s, FEEIEE. v o 7 RN mEE CREHE 7O & = BEY
EBLTWD, ZHUoNHEZYORE - FERIHN, PREEED 50X & 6 ICHE b
WENEITL TN OWTIZE BICHRARLETH D,

ALHEEIZ A L TV A AR —Y 7 UL O BHOFMRIL 3 b 13 idE T, b=
A AT 9 RS 13 R EHEE SN TV D, Z O Lo ERIT#ERD 5, £z,
A RE ] Dot S SRS S X R E oSk THh 5 L 9 7, ERERROFI%. HAEDRM
R RHABETH 25, MWIEFLOBESEICIES < BUROBEME Cix, BB 1T 2 #Chs
X (14,000 4= BC~1,000BC) . el CRe S CGhiocal 3 il 7 fhfd) | #ESCRER (6
AR IE~13 fid) . 2 BIT A XWX 5 72, i, AMITI T 2SR
RiTF I L% 16, 000 4 BC~1, 000 4 BC, RAKFLIL 1, 000 4F BC 725 3 ﬁ;’ﬁﬁqﬂtﬁiif‘c‘:
WH, oL, 29 LERRESIT—MTRY LD Z & xR <RI S ZMMIZ S
ﬁbf@ﬁ#éiév\%@ﬁﬁ@%@%%’%%#kﬁ Lo THDHEL im#ém&
MH, WEIZZREN, SHIESHUEERL T DELEEZ LD,

%%j(ﬁﬁ;i)\/z I T O 2 Rz, FFHORE, 4%, 77U, B, YA b
TR EREERELTCWELIE, T4 XD AR I OB AR Z B THERR &2 HREF L
TERZENDLTHE, HEM e OMITBHMMEMEE DA X BSEEME D ICFEEL T
T L3 TE S,

EHFHICIHEORE S EOT — 252552 LTI EAERAETH D DT, BifF
THETRBEVMOBENT — 2 0TS Ll d, HIEHEICE > THBZOBIITK
R, TRODLNIVEFTHOHEDOZ N LIZHDH, EFA R T LAF T AE W
D, FHEACEBETHEAFIIRES RoTWVD, HELFEFIIREL TR TV DINERENE
L, A3 LAFIZHANITETH/hS W, FBTrOoREIETNLHEEHLEZ BT 50
TREE S B 5,

INHOREN G, FETAKREORAEMEE D ZRIEY & L THEH L ST, IRAERIY
DIEE VITKBRIEICHEY, BABETE PO EETFELZE 0D X0 b, b o S HSCRE
MLRRIC, BRGSO TEMBICH 2, KEREMEZFMLL T —FLEEARS XL
MR E L TREFMA SN, SHICHBLEREEL, —RIEWIZ T, 5
VT KRN T = OB N L, R —Y 7 L OJERIFIZ, 55 6 B TEE LS
ERELEEBICHBEICERE LT, SLIKRERLETHAH, bHAAL, HHE
ERAE OGN A X e (ZREY) L3RR D8 e & EmERZ b2 52 &
96

8.4. E#H oK

BA—FEAEMY I SR, A& FEAREY T ERED T T L TE e, M
BT TSN REO M T, ZEIT T IR O R TR b S, E - RERE
ML 2N O OMIEMICE- C#E L TE 2, ZhHEMIT— Ei&%@%i&bfﬁ%
TEHEL, TOMF, #hid AN E Lz, TREED (1966) 1. 5 oMk T3
ELIREBUEZ, 2 S Bt L O g R b & 4 D1 7o, Bl
WCRAE LR T WREEH SULIIREBZE LT 5404, v/ 42V MUFE
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https://ja.wikipedia.org/wiki/9%E4%B8%96%E7%B4%80
https://ja.wikipedia.org/wiki/%E7%B6%9A%E7%B8%84%E6%96%87%E6%99%82%E4%BB%A3
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AEERAMELTE 0T, BEARBLENT, BELTEET IR LY, v
JEIRFEENTE I, EHITMABIT, FREEH LEIEM TN 7ER 22 OM
o, g bvra BABELELTT~T v REX ) TOR#E IR, WERTH
S>Th, FEOHIET LRI SR> ZERIZMES S D,

WIS, MBEFLET VAL FEHSLICO W THROBEN - BB -SRI LS
TAMRRELERNIIA L, TORE, FROFAIE/R & TH LT R - g &S
WT, AN SHET LI LI L, U, BEOEWEMNZ JIFEHME LN, &
BEHEIH (FR) DESRL2DT, ZOXEHIZHOWTITEEZE X T 10 A4 > F TEiL
T5,

1) AR FEFH UL OBFBRE
Q7 7Y b Kk

Sauer (1952) 1X, I L vy hEWIHFEZRO LS ITHEIZHWTWSD, MY FRIICITE
BERARSETHID, REVICTE-TLS EY2HETHL, BELZAMOBRE T HT-
DIZHEEE LT, NERRLETZS SADT DA XROMEMIL., ENTHHEREE VO, M
il 2 DFEFEDORLORE DO TIERL . 1 KO B LEOKLZ DT 2 72 OIS 72
DTHDH, NABWIKIZMEA DRLOKRE S HERELTDHIEZIFEAEZZT, L LAKE
DTFLHEOREEZEDICRELTHZiIcmiIbns, 2&2iE, = F A T7EEDTE
VEW) Cd 5T 7 Eragrostis abyssinica ORiHRE (AEMNELH D) O/ (BRME) 13X,
FLHT/IARTEVRLEDOT, ZARLDRLBARDEMmIZIELS SAEZTWDIERDOIE
TP S>TREZNICE LRV EWR D, T2 0Ol THER O FME 21T 5 O3y T
72 <, ZOMRIZIXRET 5,

A AXBBEOL IIHENIC—FERZNTNEL, TVT THEEE LS A *, N M A
X, 2 N3 FRICIXBEOZFAERTHY 2036, AT —FEERLE L
THEBEINTHD, AFEORPN L IIEMILR —IRIEY secondary crop 23 7223,
MEBEEDR DD OIX T IRIEMTE o< AEAFENTI otk N TWB N, gk
DIEFE DIBFE T IR A > REJFFOMEBR DS FREEE LS TnD, TURF e, 463
g —1n v /3Tl 6500BC, F1ETIX 6000BC IZITHE SN TWIEZD T, AT v 7 OEIFEHS
IRFEREHE & BRI TN O ATEEE N B 5

NEBASOBBOTZDICHIE L T ERAR (4 X8} oBEOMBEILE < 1E00 20,
ZOERMN—FAETHLLIOFBEERFOATHDL, 2 AF T4 LXFEZHEOMLED R D I
ZETHTEOITHTEREOLRMAE T, —FEMDOERT 25T THDH, YT OMIZH,
FLXOICREABO—FEEDREFRNH Y . LX LIRS, ML OMERIREE O EELZBIGT 5
OGN EZRZATGHER>TL D, =B (=== )1} OF EIMTITAKRAERY DK
RN T, AL R, BEe =, XXV EBEOME Sacciolepis interrupta 72 ENE~7 # — )L
EEDFREBIZR > TND, ZHUHDRABROFEIT, WTNLbKELI~2mD L ZAIZELL, BARE
HAELTREMHIN TS, BEDOHBEZHBRTINWTREICEDDL Z LN TE L, =B
WMoOZDO RN T b T—FHY > TWADIE, EEDOYF T O —FAERKEEFEN S £
DI ORAERE, FARBEERET 20 Kb L7 Ml T, XG0 B A MR ES
DEBOSGFTE LT, £, BARENLZORGE~LHHE L TRET LHRME LR EOGHTT
b, MBIIHETHLREHAL L YD THHAIREE 2D, —FAEIIRZEREE T, FIZLo
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THAEERKIBLMFITIE U TRELSELH LT VN, ZEAEITZOREN DV, NERFAKR
ABOREIZZORBEEZTH > TWDHRF, TOBEN —FERAR THDL L, FITLDENRDE
NDRELT, WANWARENERZ 5T 5, 2OV, TH#EHLEVERELZ LD T 5 &,
—HEAERABEFZZOBRECISRISELTEFNRRLL RIS T WA, ZHEAETEEOLI 2= |
2= REEL WV, RE R OB —FEAS AR EROANZH L br— b HE LD
o PR FTICEHEOHBRDPBROMDO LS IZRRo TS, BITEZNZ KEICREL TWDHD
F. BOHHELRWERMR TH S, WANWADOHBEOMZRZHRETNIE, BRZhEZ AN THL
BAL., NEVORELEM LR DA, FIERER, IO RBR/TFARBHAREL TNT
b BHRAKBIET 2 ERHIREBAODREL SNV, ZREZVWR L L IR DT 0, 2
2o TCZOREFEFAEARN, LY OERROFICLIRFEND,

TV AARXOMBREE, =B A)IREO TS TIX, 2 4%, FyEraYy hUyUUE
T, YNHAE KT, A4 F)E 3 FESE (Oryza sativa, 0. graberima, B4 0. barthii ) O
NEICANTEVICHENRT W, T 7 U AR Oryza glaberrima %= /)l hifithigo 5 v
ZHARDOER T, WEARLS ., HTOBAMERH Y | 7Rk TIRIRBIF ARV, Vo T A R HEEE
b L7, B52EFE 0. breviligulata (BEREREPEMERD) . 0. barthii (ZFEAEMMHETE) HIL TR
RlzsnTwd, 77U 04 RERX—=RANVIMLT 5, F7 705 TIEHERA XO@EIE7T V7
A1 X ThHD,

bt =8/ Fchinochloa stagnina, 7 # =74 Digitaria exilis & BpAFE, BAOMEER b ERE X
NTIHLHINTWE, TUR « TRINOFHBIIET 7. LAXOFRIEEGIE Triticum dicoccum M7=
CEAEBHEN TV, b HWREERBLUAOREBO —HABRETHEL VD LFoTLU,

7 4 =74 hungry vrice [ LMNITHIGHEY CENENL L, HEEITE T, BHIIRAL T D
HREF LR, 74 =F0OBARBIFEELTELT., L LToRrMbENTEY, THKOB
Kl Digitaria longiflora WFDMHENELEZ LN T WS, T 7V BITIX D. iburua & W5
FEbLEE SN TS, INOERFEILCIANCTOREFEOENZEO T FHIFMMDI 72 - 7= A
Ths,

N DU EZOMENPRTEFEIISDOE ZARATHLIN, NUVEOFEEE L TV D HmFEILA R
CHRLT Db Db b o7z, =B AOIE TREICEE LZHIBICIHAED hy Y e nH L%
572,

VVH LD fERIE, BAEBOEEE LT 7V A RIERPRELEROZ VI TH D Z &I
ST/ LER-s CZOMIBBEEE Y VT LAORAEMEEZOND, T7UINbA Y I
BRELEEYATLE, ZHWEL—FTHYTICAY, 22Ty 7 vLEELMLT, o
— U e HAEE, EE (WIE) ~MefELiceMInd, YV AEREDDIE~
ERRE LT, =2FAETOT M u— FRRIETHASS LHEET D, A — bOEEETHT
ZUVHORETICRG I, PP rExZ/E - T, FIICEHAEL TWE Y VT L0 RENE R
O BT EHET D,

T7VHIO=BNVNNEZFFETICWED N His e A2 RIS L0 EENEH O
LRI LI L2 I by b (MR BRESUBIRE S LT ELZ LT DIV oT,
ZDObo L bIERTA~ERF, (1) PV T7O-FAEDI Ly bR LLZZ &, (2) v AH%
Emé& L, Wt v N7 B2 BBEORICREICMZ T2 &0 (3) HWEHEY Z 3kEE L THEW b
ZREEMET 2R EZRLETZ L, (4) DIVEHEZRE L, REEHAGEXLE L TZESELZ
L. RETH D,

TR FTHETH, BAROLRLLENWE ZATEHBEMBIENFELZL LV, WIEPRIC~ A -
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MEHEM /2 ER A D RIL, WEERRE L TAD E, BEEBIHENEVWZ XY, OO 200

CEI2ICEZLLDIELVRBLBIRDONLTVWELEZ LT, TR TVRICE> TEMOREEZEZ D
BEFELEZ DAV FORBEBEOFEAZRTLEOLEWVZ LY, WMOVEL/NEOFHMNE S 2 1
VEETHLIEBEE, MAEFICHT-OLIEMfEEZ LN, MELHFET D, Bbicvyaszex
HEEDO IWIZHW B2 BHEVE bamvuo X EHM—Panicum maximum B LN Rottboellia exaltata
EHICRERRIIBERE SN BB INDI—IZH LN UDPESCEREEZIZIEST, W& v
A7 CxOETETY 7 ORMEZEL THACHEET D, YaZ xR FER, ZoMaz Than
ICFTHREL TS, ZHITMEBEEOR D TWEBAEWEITREFELEZRBIELEEDLIN, Th
FHETCH - To, REICHT OHCRVBFERSE - 7 VORERLELHEG LT, A N v T DM
BAETAERE LZEETE, FEMERBEREL -7, T2 CHEEZRM LT LAFELEEIC
EELTZTANLLBNTE,

Murdock (1959) {2 L 4uiE, B.C.5000~4000 Z A2 A U 7 BEHEA =B L)1 Fhiftikn & Bk LT &
— X xR L7z, B.C.4000~3000 Z AL, ESHICHEL T=FALTRXET (V7 )
WCELZ, ZOLITHWEERICH Y Z7EBRA V NIZBEIEL, ThiCkoTA v N B Y 7
BHE (7D - XE - ZHEO A - v U E) BDRIRESATHRE L2, &D2WIESEtEo A~
RCTHSWCAY 7EBRBZ o= oWTIEETEMMAH S, YV H L Silappadikaram
(A.D.5007600) (ZHIDOTHET D,

MW RE I ra s e = UEERICA  ROD Y 7EBSUEO EEERTHHT UV - T B
EaF IV hoMEZBLTCZITRTDOTHDL, o, A2 FEIEHENLIK~OT T -
DEFITESMCEWRERICE Z Y . FEEH AR, 7 VI HHRERRD S 2580 F 81 FE
N5 (Bertschl949), 7V « FEOWEIA v LW FB L OEIL T ~OEFIE~F 7T 2%
tbhholcar Ly 7 2o ot Bbh2dnb, ~FT 7722 F 0 RV FDT T -
FEEF A= RELFIVRITEVNDOL— TV FT~AEBHELEZLOTIERWEEbS, &~
FADTU c XEOEFBEIHETOTERBALLELOTHA S,

@A v FHE K2

ORI FELEDOERA NV HMT 2L TH0, BEREINDII LY MIxE
DIFBFBICSEAEEDOSEDONRENDITH LA —EETHD LIEEfML TS, BEHFHE
TOBRICESE, BYMOFERN EAR UARY FEAETHD Z ENEELRBETH
52 EIWCIERIET 5,

A2 RZ X Setaria Z#EH b L=l & LT, & EOSMH%2 #7722 =itk <, Rz
BILZTUVOEBEEREZMDORETHD, BAETIETVEWBIZATEEMR L T3 HilkiZdk
VFT, FIWREEHOERENEREINTHWD N, 7YOFEFEMTIE T L0 A REILH
LHBAHERETHD, I Ly bORNTT VT - d—a v NORETCERELEETH- -
TULEXEDN, EHICA U OIS FEIETICZDREME D2 E1FER T X
HETHDLEHEML WD, ZOMICEL T, TOHOMEICE > T, A > FIALTEER
LEBICHRTOTHY THD ZENRINTWVED,

FRIEBI ML Y BEREBFO —HTH 206, BHOBEERS 7=, Z OMRIE/MKREHIZS
WTHARIZERLZLDIZ, UV 7EHITHAS, BRIZENLENDER LI-RFIZIX, £+
OBRHPCHRIEBMHKEHO 7 AN E =% 2T TORVEEL, TOEESL, (WEADAETE
Frh, Iy hEBEMTHE T 2L R THD, B 7EBOERL LT
AARIZHESR LML, ZOBETHLI a7 e nE —IcBEx b, TRICHW
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ZHbolE, BT, EHICFDORIZT Y « FERFWVZ, b LARNIZICHARIZERL,
FTNUZBITHEI Ly R ERLEEE T, MEREa T Ly 7 2DERE V) KFE
HNREAZAFEREFRIZOND ZAICE I T2 L2500, WXEICEEL D DITT
o, EEIZIE R, £, AV TEHOI LYy FThDHVa eI, SHOHARTIX
I O REHLIZ O BT EAFT D5 DA T, ZORFRIHRO b SEEZMIIREHO Z
AT TicEnonNTWnWEEITHHERL LTS, LrLeRns, vyasZex|iZAAR
DORBLHEFRIL D T, ZOHROBE RN BIZEAERBINTWARY, WmEICITE
[FTE 508, BEHFHRIBIN RO 55,

A REEHTOHRYVEERZMTHY, BiRETLH D 2 NT Paspalum scrobiculatum D
Fih, REYVAROHEFMCTHL TNV AT VE - TRZDZDWVWTHD, £72, HAODED
P SCEOME L L TEbOTHY SN AU Digitaria adscendens DA TIE, 7 4+ =4 D.
exilis * 7+ 27 2 X D. sanginalis+* Z—Y—+ I VL v N D cruciata+-D. iburua® 4 FEH)H
Bieashizn, ZnoDRIFIEFEEAEDPHEDA LT EEDLYVRWREITHD, BENHE
WCREL R LBOLND DL I-7E—>2., YI)VHLHE Sorghum spp. 217 TH 5,

Ly NI FEICOL &9 I OFEBEORABHED N L7200 T o TWDHR, DR AR
FIRIBEEIIEH, T 7V ANEA Y RICWED B REREO R imic gl ansd, 7
ZUVHIZHAET LIy MEHOWNIZZ S OEBRESHL, EHICER TV LI L, BEAL
RXFETHD, BEREINLII VY MEZSSODRBOREHN, 77UV WO N FHEND
WEIZ W2 D HIBICKEICAFT L, HROEEHREEICL>TNDHIEThHD, XEE. TVR.
AEVUR, POV ETRBRENRTORFEO EEMEETH Y . F 7T QM RAET DM
X, B =)@ Echinochloa DZFEAEMTIZL>THTOHLNTND, T 7 U IOV U FHIsFIE,
FLEERADILVy bOMEBLWVWRZ LS, 77V DOHBIEHRZZILY NERDERETH
D, FIENE W EBEZICENEZFIHATELIERE L BN LD, FEROFER, VAV A,
HOLNE, IR UTREF, HFEXRXTH, BELZEBATEI ZLE R, BROI Ly MH
THAEINTEEZRIL, BB FVEH - VX XIREETHRFHL TV, ZRIC AR EEZ DT
TENEFIUHZ Lid. NEAEE FEORBHTSH S,

T VDY N T INHWED HWIZIZIRN S B OB ARAREY O LEFE R RD & b—
NWNTTANBEYa— T TAETIZDES>TWAEN, ZORNITIENRY REIC-FLEDOFEE 5
SATWVWDS, ZHiE, =2—J 3 70FRE, XTIV TRV TATOEFT, EEH
WCEAE MR AR DB 2 0 L R 2 AT, B ORE TIX—FEAEORB R VT 2 X
I Th D, BIEMHEIND I Ly ME, ZOEBKEICZELMEY O S DNRLVOITK LTl —F
ETHDT LT, ZOBREFEVERICHL EEDbNS, b7 AU I OB AEBERERIIEEE O
BERICEE R oTo0ll, 77V I TIEHEEE CEATLZHBO —2I1L, —FAEREKOFIHICH -
rEEbhsd, —FAERKORAIL, FIZLo TENROENEFICRKRENIETHD, —HFAER
KOMEFFHTHEDN R ANZBEBIEL LTI, ©LAREE DR E PR Z 260, Z0bIZ Inid—
FARLODWIEICEERBE 2R H 5, T ZOFENMbIIT, EEICEEBEREICA-
Tl Iy MREEEEDT, —HEERKIERLELENORELELDTHD, T4
bHbIvby MEED, —FAERERAS RXBOER ecesis ZABNITIE -T2 ENnBIEE -T2,

FELREBICIE. ZEAEMW D Panicum trugidum B3ALT 7V B OY T K TIE < BRICFH
A, P stagnium bEZFEMEY TH LN, A—F U ZOMpRT 7Y I Oz TR ARE D
LOOBRAELED TRALESN, LXFUrT I/ VBV TEHIEEZSL 22 EMIHOA®RS %
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VW, TOXIICA=F D= Z—=IiZiF, OLxIZ#lbLeY VT LR Py YT

DIENIT, ZFEAEDBEEBZRBEORNMZ2EI Ly FEFMAT 2 B REBENDMEER > T
ﬁ&bfw o WEETNERII. FER Panicum DM TG SEEMY T, HiEbLET
TTERNhoTZIETHD,

va g e |- Dacty]octenjum aegypticumlt, A > R T7 7Y BiZblzo THAET S —
HEARRKTH D08, BRITESBRESNTEA SRS, RERSAEFIHAEZTRT HOIC
F 5T NIl Tm Cenchrus biflorus, C. prieurii B&H V. EHIZ—FEALT, ZThbH iﬁﬂ%b
72D P ERA nid-grass, FRITHEERATH S,

F7T UR Setaria TIE, AV RO EET 7 U hiZbhizc bz —4FE4£D S. pallide—fusca
WEFAE L, ORI CHRESH S, L EICHE IS (Krishnaswamy 1951), 77V

I 7T VT UL R Setaria BOWMN L, R DIXIEE AL ELFEAERMY T, 35 FIZB XI5
LAY D Setaria T 7 U ADIZRWE IR, ThbidnTh b bahiedrol,

7V Setaria italica & ¥ Y Panicum miliaceum ® O T7 V7 « a—u v XOBEHFITIEZ L
EBIOBEEMT, EKITBRDIBLELLRVIZLEAMOFEETHD, LN >TI O ODOHEE
) O R OEINL, B SUEARESL RIXRIIEEETH 5,

T UR Setaria 17 7V AOY AN FHICEEICHBLT 20, £ORKESIEZFELEMEM T, 7
ZU A TEEELEN o Z EIFRIER LB THD, LrL—FH, A K, <A
RAETEEBIC LA B iefip ity . $- 3 £721% thorn bush (AEREEARM) OHEICH £/, %iﬁ@
SetariafANH/EL TS, £ D Setarialllix, 77V L8y —HFEOHENERBTH
bo 7ol Z21E Bor(1960) U A S Db A v RIFRAD Setaria #8z2 Thb &, —HFEDOR
¥EMN 9 fE (S barbata, S. forbesiana, S. glauca, S. gracillima, S. homonyma, S.
pallide-fusca, S. tomentosa, S. verticillata, S. viridis) ¥z 5Dkt L T, &HE4
MY OMIE L LUCIX S. palmifolia, S. plicata® 2 NFHETIOARATHDH, T4V FITE
T % Setaria DWAFIAB L OHEE2AD LS. pallide l ZHFANPRE - BRI, & XITHK
BaEnhb, £/2. S. glauca (syn. S. pumila) 1. R _AMOF —FfHET, H U 7ELTH
Banbd, S. italica DAV RTHEINTWDLIZEITLHAATHDI N, TOFAER L X
W5 S, viridisiI, RRBE LWL G ICZ AT DL, OO FEEEZRELTAHADLE, 1V
NZ X Setaria #8IE AL Lzl & LT, R bLoFHEZ 2kl W25,

BEOA Y FIZBWTIE, 7V T LTEERI Ly PEEHLARY., TORHK LOEKE
MiEXIvy bR E A Hf—I NV HL s by e varZex 7Y« aKRJ Paspalum
scrobiculatum+ ¥ ¥ +» %~ A Panicum miliare DIETHDH—IZT VN, HRICBWNTiEEE
LbEETHoT, 7TVRA Y FOKBICOC o LFLIEH b, —#IZ “Thenai’ D4 T
FEIEN D, 72 & 21F B. €. 500073500 & b D, Upanishad DRT, 7 VIT/MRIDT- & 2
ICENTWD, AFLAFICHKRLTTUBRPRTHDLIDICHRSTFoNTEDOTHASH, £ il
MHPETTUNRERESNDEEIL, FEAEALRXIZEBLTHNT, TUVDHFIZOWTH - LITL
IR~ 5 TWwWb (Yegnanarayan Aiyer 1956), A ¥ RICHIT 27 UV OEEMZ 4 B ORI
SHW T H2DFMY ThHh-o T, HRICBID2ZOEERZMOIREITHD, BIETETVEND
FAERZEHL T LRI T T, T ZXEHROERPERINTWD, 7 U OREMTIL
PFTEOA R E B D NETH D,

X VY8 Panicum 1, 77V ﬁ@"j‘/*\‘/ﬂ‘ﬁﬁﬁﬂ\ig*ﬁﬁk@f‘%é@ﬁiﬁ L3, AV RIcbEH
OFENEA L TV D, Bor (1960) DFEIZ . BUEA ¥ RIZIE Panicum XA G 32 A O i,
—EE . ZEEREY. D WVITRIT ﬁ?ﬂﬁﬁ ELTT 7 U hZEOMPLEASNT DR ESDYE
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T, BEIZZETHDL, A FTABMOoERHIEENDI b DX, 3TV ~A P miliare,
syn. P. sumatrense BNdH D, TIIIA » RUATEHBEE IR TW 2R WA, A ROREM Tl
RN INERRBM TH D, Y~A1X P. psilopodium (—4H4E) OFHER L VbR, <A
DRIIH BT L VORI Lo TWD, h~A DOEREX., —WINEOXYE P miliaceum D T & X
bDOTHD, FEIIY~ABLOVP. psilopodium LiFix T, I b LML DHLEVS, ZD
L2, Ly O TT YT - 3—auNXOEFTEHERELEETH-72T7 UV LFEN, &
BIZA Y FHDLWIEA » FEIEBICZEOFRERZ DT & i?iﬁﬁ‘&\%%?ﬂéf“&)éo

D. cruciatalib~7YBIOI—v—ELOREE 2000~3000mMICZEICHAT H —F4EK
KTHDHDN, I——v /)L TD cruciata var. esculenta %ﬁiﬁﬂﬁbfh‘éo bV, B
ARl &GRSR IR CHIRIC A L TEB Y, ZOELIZE DD THERTHL D, I3 —1 v N ZB T
TRALRFIHEMI Ly M2, F 27 F X Mannagrass 0"$H 5, ZHUIEE L THEHRTHHINT
HLDOT, TONFIEZEI & HENICEATWS, LoL Ascherson EDE /LY, ~F 77
AWM Digitaria sanguinalis subsp. aegyptica var. furmentacea DFIEFETHHZ EMNHAL
Mo C&E Tz, —FH, M~ 27 7 A3 BMICE AT 5 Glyceria spp. (6. fluitans =D
fitd K= Wy‘fﬂ?ﬁ)@T}Té%ﬁ:kiﬁljJéﬂTb\f:

~F T AOHERTIEFICIES AW TLHLOTH LN, HEHOALN L HIBIEINE 5T
W5, 3—ayRNIZBWTHATFTZTRREKEBFE ROV TNDLEIHICE LGN, ZokFH#E 2 —
TATET NN T Y =20zl e e Sz (Kornickel885)) 23, U oldd » & dr M E
HoXSH T, WAV T FOHIRICALNTEL L, TORMADSMOMIEI I —LTh
5, Kornicke(1885) I{Z L AL i¥. Plinius(23-79) . Theophrast(371-288B.C.) 72 ¥ iz Xk %
Ischaemon I~ F 7 AZHYTH, TOZ &I, A I GFICER L7 TE LRF 2R,
MR DAL EHELEZORZLa - a—< 0 BRThomZ L EMERH L EEDNRD
(Murdock1959), T 7bbH, 7UVBLOFELV LIV y hoary Ly 7 AR, 42 LW
b EFOM P ES Xl NOI—a vy SNMERFE LR, Z0ar 7Ly 7 2D H
W TF T T AL EHEATWEE, EMTRETHA I,

WIEB KL RO —HTHL2n0, bHLAALBMBOBEEN S 71245, MIEBREBE
ICOWTHRIZERLEZELDIZ, DYV TZ7EBTHAH, HRICENENDER L ZRIZIZ, Z0
W CTHREBKERO 7 ANV 2 =250 T, PRVEBELTVWELEZOND, TOEEDOFHE
R, WEAOEIREFE LD, I Ly NERBTHET L5 10kl & THD, BITEORE
DEBBEILZORELZDH LT OLOOMME R L2, Y 7EHFOEHRL L THARICENR
L7 X, Z2OBETHLIVa b RNETE - ICEZELLND, ZTRICHWVTZHDIE
tlf%%oo?U-%t#ég_%@%_oowkf%55o--%L4*ﬁé%ﬁﬁ$ﬂﬁ%
L., ZRLURZRITHEI Ly RRERLZ LTI, MER¥Ea T Ly 7 ZDERE W O RFEMH,
MEALZLHEHRIERICP DD AT I o722 2D, (WXFICHREIET W) o, B T2
HOI Ly hThryarse=id, SHOABARTIHIIMEHOKFEHICOZR DT NEAT D08, 2
ORFHIRO b O EEBEWIIRBHO AT T TIIEALNATWNZL ) Th D,

@ A xR LBHIMEDHER

PN TIE S TR %J? CREBT L2280 RXRHEM O+ 2 kL LT
oo ZORBEIZZMNMBUZE L L &, KLIZEZ LB A XFHEY O ZFIH L
WBbic, TDRIPNE, REIZA X Oryza & 2N EOTZ S, @77 VheAfr R
BT CENENMSLICHEN SR bz, A FTHOL L OICEL DA XHOMAE
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Sy FREHESNTER, TR0 T, DEEbT N RXPREREEZ LT HZ
Ll olz, 2F0, BV T7EHOERARATHLII Ly NEMBEO—EE LT, ZTOE0H
WO TKEDAS XBHEIN., ZNDBA XDOERERSTZOTHDL L, TREIITERL
T2 (FRICERSIATS,), LrLAans, FEIZEBT 2 EHZMR 0 L2
TRREICED, A FOXEEERJFHITTECHL Z EN RSN, U 7EHOZEICL
HZ el BMEIZEEA RTERLZEEZE BN,

T2, FRIZKOESIZRELTWD, Ty ATIFOL L ) ICEWERICHODTES T, A
FHETERLS ., A RXEGATE —BOKEAS XFHEY 2 K BIZIRIET D &5 JFAEFGE
BEENAFIE LT Z LI Tik, M AEA ROFFO U % A4 2 AErf & EHEEE T2 7 F 14 %
DEEENA Y RNTHET v AFREITICEBICHETHIEEICL > THXFFIND, #HigA
O FEEFIL., ZEAWEBD IS EE~OBZO LN, L0 A S FEHAN
SEEM~OEND EERS TH D, ZIUXBMR ORI L ol iEfm T%U e
AR DO RS —AFEZERTE LT, WAEREEE»D RBE (B B~ tizfb L7,
Riccharia (1960) O#HITT 7T « 77 U O T 0. perennis @f@@]’i@ﬂ?ﬁjim b~ A
STEDEI by MEEEZ LT EMNPHMEN 2 O JE L O TAKIDOMERZFHE L LTz Z &1
EDLEHRDEFHEONmE IS BFET D, Thbb, BIEA RIIAKEI LY FELTHRY L
HbOT, TOHNFET T T 7V BEBICHY TEHENS LT D, LA
Mo, TN LD NG DD T, KEI LYy FEWIRRICITER TERY, A
IOV, T 7V MERORENT H U ER THE T2 RV, TOMHAEDOREIZ L -
T, MRHVEREY D T2 b IRTNYE D & 2 BEFEHERE 2~ & “IR1EW . = IkIEM sk s
k%ié

CHRBIIROERE LTS, A XOBEHEEORREZ 25L&, HEZShb0
%i/27t1@$§ﬁ%i41%5 varz eI h Y T EBOEY DT b 4 A D A #i
T, binding indicator MEFHEL /25, a7 bExiIAf v FTEHBERENSSH T, M
AR Ry T B — s XX EN S BARE TBARETH D, 1 R E
BETZLZLIVY MNEEDO-HELTHELELDT, A RXEDHALT LY T A%
DL HMOIETEM IR T, A RITHEIFEA RS DI T b 2\ T, FEIESC bR
WCBWTHN. L CHFEELZEITWAZRY, 7272, Y Z7EBICboT-A4A 2LV ) a7 M)
HEVICERLLTEZDOT, 2L DOADBREVIENE L TWDHN, A RITFHEED & L TIE3
BEE EENLOROTHDL, LrLanb, FAXA XROEBRBEHOZEREMNO A5 &

(£ 8.7), #HEALFEMREMBEAMRETE NS LT, MIEFMSAHTH DO T, BERS L
OFLDHL, ErEIX RS X =2 0D T LT D W) RRICEFMEE R D,

BYMOREALI NI 2 ET D2 EidE THE LV, EH2 S R Sz b8k
XL OBRRTIR 7 E THEARET D200, EO X D I EEN S ki a L AR %
KB TEDDES D M, FHEEMOEEZEFORE S TLNABITERND RS, MO
AT ER LR NG BREEE WD L, BWSEEA & S5 ol O 3848 F 451 & &
8.7 lTmLic, ERIIEFEEINTZDIZZDOFERLIV EFRNEZZ DM, Rilld 5 EE
ELTHEDLD LWRIEFEFI 22 Ly,

FEG DD D & MR ORAAR (MdErE) <EICBEbh 5 4 4 L F I387E
MHBELZE 1L TERT, T LF01E 9000 11, 7 A AFX 3800 4FF], =2 /37 % 5000 4
MiCThHD, 77V REOY AN FXEICED S 27 Exid 5000 £, Er a3k
4000 FERiI, F U Y E X 3300 4ERT, T 7 1E 5400 4ERT, 77 U B A R1F 3500 4FETTH
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Do TIT, 77 EVICHNOT, HEMERLTHNDLONE LKW, FRT T O
2Ty PR S T UL 7500 £/, ¥ BT 8500 ERTTH 5.

Flo, A FHKREO AN FRURICEA»D 2 BIBEHIT VL, P~ a3T7T7 110F
REAME, = K703 3500 4ERl. > RE =)L 3800 4ER/T. = /LRi% 4800 4ERll., T4 ¥ ¥ >
X 19 B THD, ILEZRHEVICHVDOLHAMERB > THDHIDONE LR,
W77 ORBEENSEEICED S A R 7000 FEiT. N FAXORBEFNIEBH T, b
WO TIF RO L 5 I AR L REERIOHBINKETH L DT, AAMTHDL, TAUD
KD F7Em 3437000 FH[, VAL 14 kL, v~ TIXIRHATH 5,

ZOFRELE L TR S &, B OEFIZH PR EARE G L X X F 02
T TORBARKERIE TAALF (1 HTHEAD CBWTRbDESEI T EF A D, 2
IS DEHE VT ZAZ o bdbliA v RIZHIT TO AT » FAEME T B (8500
R, PEEBOETERSE A (7000 4F£77), 7A VB KETr TR IV
(7000 4ER) . &HI12, 77U A KREOY AT TCras e (5000 ER), A2 F
KDY AN FRERIE T A o FEx (3800 4201) kSN TV X 972,

ZOERFHERNCE SN T, A FHKBIZESEZEDETAHRDL L, 4 VX AXHIZ
FETHEILEFLOLLAXEMBEEL, DV THXE, TO®%, BHELDL a7 Bxi EMREE
L. HEDPOAXDBELRROa NI NFAX A N, b~ 72 E8% “IRIEW
ELTHEBEAL LI, &6, arxtadZ URZREDE LTHEEBbENT, Thbb,
PR TP DB L D RBIED IR DOARFII L FF SN2 L7 b, MIER L
MMOEMIIZHEMEO 2B X —LWH iz b, L, £ FliKETODa LR E
7T 4 OFEALITITRWEEL G X LTV R LD,

Va g T OBMBENTE A R THhEo72 425 L, ZOREHENIZA X2 5 I
LT, HACMroTHEFEL, a7t bICHRICETE ST Z LITR
Do TRIZ, #Y 7EPOERLE L THRICHER LEFREMDIZ, TOREETHL a7
EIRNHY, TRICHENTET, IHIETY, FETHAIEE->T0D, Mx T, bL
AXNSZICARIZERL, THURICHEERE T Ly 7 2R E WD RE/F2 R
ZoltDhb, HEXEZRENHDIIT THLIN, ZHITRNY =620, 5HOHARTIE
IS O RREHICOL Y 27 BT TNICEFELTWANR, ZOBERIHO o E
WMIERBHOZ AT CiieEnonTWE=ho7E, E5-oTWa, BEFICEIFRGE
WiXIF LA EEE 720,
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#8.7. BMOKGLTORBBES (K 1 FFDOHRT)

B9 R S=dTINE T Uikl
FF X 7800~6600BC FIe T AT R, YT

— = A 7000BC TYU seamva, AT

TR A 7000BC TY a3, AT

IR T B 7000BC TN TR, VUT¥

FA LXK 1800~ 1500BC F T RATNNFT ZIRVEW
TNy 3000BC oes —m o X ZIRVEW
o E=x 3000BC FTRRS | = F AT

== 2000BC TR TR PoNT

[N et 1250BC XTFLvY, H—F

v 3359BC? HRA—L =Sk

77U AT 1500BC? VE7 Uk

v 5495~5195BC WEE, HE

= 6000BC Chokh, ==—X 7 6500BC, b= —wm > /< 6000BCHH
YA S ZWRAEY
a kS 1500~ 1000BC i"/\ﬂ: TATZ v bTIM yew
4> RFe= 1800~1200BC AR ZRAEM
= LR 2300~ 1800BC AR =RAE
S A [N =IRNVE
FA v 19CH#2 = H——k, AR ZIRVEW
~€ F 5000BC WA RR, TP E

== W7 ERii 3=
N R AFE A R ZIRVEW
[N = 5000BC AT

et 14C, AD FYU B, 7V Y USA

~ = ab)

BRAS (1988, 1996) . Fuller (2002) 7g&

PR TFTOEFETESIENVZHORABHMORE -2 AL Vb THEEEVWDT, BWE L
TELA) 7REBRIIZOZRHIBRICELEE &, WIEREFEORAKD DDV IT/KDIZER D E
BORAKOHETZFHALIILOLE, ZLTEDORPNL, KEBIZAAXADBREINTZOTH D,
AR ZDOEIICEHT 7V B LA RO I CENENMIITE A0 SRS iz,

BAETHA Y FTIXOLE ) ICELEHEOBHICHAT I RABEDAEHE SN TS, 1
SORMNTIX. Brachiaria deflexa UNEDO b =2 BEZ B, UP B8 L O Panjab MR #C
RoND0n, 77U TIIEGEMIcH D E WD), Sacciolepis interrupta (BHICHET I T)
DEIICEEHOAAEINDILONE, BHIZIZEAESRICHBT D Zizania latifolia °
Echinochloa spp. DZ L — OB WL DFETH D, Zizania latifolia (v 2%) OFAE
DB, A FiZBWTEHLEINTWDLZ &iE, k7 AV TDOIANVET AL RITHL XD ExF
T AEETHD, v g EFchinochloa & Ischaemum rugosumli¥, A4 X DEEMM L 72> TA R
ERZEDRNICAD ZHh, FleMEE2sBZ LTEHEETOLIN, TN bICRA LR 52FET
bole Z LIXEWRREY, ZOXIICA Y FTIEHOLLIZEORABOBEI LY bR
EEINTEN, ENHORNT, DEEDLbTSNIEARNREREZLETDHZ LR IDITTHS,
INZETLHIZ, WV T7RBHOERTHLII Ly MEBRAFEO - L LT, %0 E g0 T
KEDA XVHBEINTZZEN, A XOERERSTZOTH 5,

A XEERE LI ZHONEIZ, HMEZEbO TV T, FEFSBAI LTy, AARD
KHEDOHPIZIEBATAEDIZEL LTAEIED E orizicola TH DN, Zib AAREWN CHUERA 72255
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Itz RLTW5b, BARTHIEZDOMIZIX £ crus—gali NEH & HRBATEN, Tt 6 (FET,
KHELAMZE DR HA S 5, A~ R TIE—FED 4 5K - 6 (FENFEET DIEN, T v A
R ETIESHEAMY D E. stagnina DL o DWRAKBMEDO -2z b TWb, ZOMOA
eI IR M 2 WP ARG Oryza perennis var. longistaminatalZONC X DIl TR, &<
ICHARBEN LSBTV D, £ =AM E A R MEL O ABMROFEMIZES % ORI E D RE 5
NDOLEICEZN, A REEZOBBRICIEFEILFE AN OBRIZRINDFELE N 4
HBRPAHDHH LW,

BAT T AT Y Ischaemum rugosum V34 > RIZISS AL, BHO AR 59 & & 1213
WA U, R EEENL L var. rugosum & var. segetum DXPl b H D, FOEHRLFEITE
AZHbBEHESNTEY, Modhya Pradesh N TIXBEINAICEME S, SHTHLREELTA
RENTWE, ZATTATUVEA Y RUSAOLHTIZ, BA~w e~ — - F A T4 ULV
Moyl s BRIBETHMAT D,

A FRYT =2 ‘djaba’ ZBBEAETIHIEEROY ., L& XE VANV TET Y
Z ‘djawa’ EMEY, BEBOY2USKRIEIT VE (XU 72X U] LS, 740V EVOR
NXFEFIZA T T AT V% ‘dava’ EMEQN, BIEEICKIST L ZHTTNTEA T T A
TINEBHESNI DI LZ2RT D (FEE 1946), /3= /L Dkt ~ T ¥ /KHEMHE TldA B
AHPICRBALEZAA DU TATVOREITEOOTRETH D,

E TN TN TR O RAKBAHE TIZIFEAEHETITE WS, ToyV 20777 NI 5
WTIEOLEDICEZRICKHFIZIRBALTWDS, ZOLHOKE~ T VIZHXA T TATONH
HZENL, ZOMENRA XOBEMM O X =TI B bNRDL, ZOXHCT7 vV
LATEHOLEICERWERIZDIE 2T, A XBEETERL, A X255 AR —FHEOKAERATE
WAERIKBIZIRIET 2 L 09, FisA RMEEBERFEE LD TIERWEAS S H, Z0F 2 IEME
A FORES T F 4 3B E L EEEE T IR A XORIERA L FNTHLT v AR TICEE
WCHFETHIEEICL-THLEFEENRD,

BB A R DWW FHVEI - ZELWD NS —EE~OEZDOLDR, LD bR I THAEN
SEEMW~OELOFEET S THDH, ZHNIEBDNSRIZEESTEMTHY . A RILSEEM
MO NS —HFEEERTT LT, WEREERME S BEEE~Li{t L7z, Riccharia (1960) o
HAXT T T 7V AOWMT 0. perennis O EFEPEEIIIB ST-OIXI Ly MR E LT
HRBHENEOELOWM CRLDOHEBRZHEAL LI LI L D LR IEFFOLmE LLFET
Do Thbb, HEAREIKEILVY FELTHRYLEZLOT, ZOHWFET VT - T 7 U0
EBICHY TREHENS Z LT D,

A R DREEACIT BN TE—F AR BRL O FEBRLNE O ERF I AT LI et lTd 5, £
A FNEREE O WIHNIIWRIE OFERE 2 45 L7z & A SRIER DRV, Z ZITHEMEA 3 O UL HE
MEENET D, A v RIZBWTEBRIEA R OFRIANBAEE THEA L, 220N TIEOEZ R
RKELFMELTWD, Sampath DFEFEIC LA, Orissa INTiX, BAEORKMEA x2HE2 L - T
TLOWERSTIEL TS, T2bbERVY—RN-E—F—D&KEEZS2LDTNIDITTHD,
TR LT, BURLME OFEEE 2 BRI A X CUNEET D HIES . RBMY THDH, ZOREXY
ZIXIERRI O A~ OESE D RN TERKNTH D, BECBWVWTHA Y RTIXRAEETH S
T AGFERECIIRL Lo T WHEE AR T D b ONREL, 70 A TIEREAFICHY &5
D529 Th% (Pughl9dbg),

REN Y 235 AEF 5 B BEITRKLDO KNS W=D, R EIXENA NS Th D, A
R TIERBXND LRPEX L 2/EA L TRET 26I13M 5N TEH T, par-boiled I LONT T
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4 L LTHERMRIEENT NS, A FORDWNIZKREWESNZ DML % 5 TV b

72X~ R AMTIE 40%, 77 FZMTIEH IBUDZDMLAE I T TNAHAIEnbbBTELS,
Flo, BWKREKANICA Y b I —ay "l SnicBHAOBEX, BLOA v FTHilREn
5 AKDKES X par-boiled ENTZHLDTHH7EWVIFHEENDH D (Wattl1908) . Z DI TiEIE
FEIDEEFALLELOLAREHEL, ESEHFATHOVWTHATLIHOT, TELAXKITSD D

CHBRSNZAkENAB Lo L E TRy, ZORBAERBAROE ZORAICHE T 5 HE, T
b BLERERE - ARELEF LK FA—THD AT E ITHRAEY, ZOFNRAN Y OMNT %
FIE LTA Y RTRLNDZMTKOHEBEIZZ OO TEL, TORNTHLTF 2—7F chira FxRbHE
W, INHDELIEIFTVARIMIET, ToH 220D E>2FD 4 FH 5, Chira (beaten
rice) , Muri (parched rice, husked), Akoi (parched rice, un-husked), Komalchaoil
(soft rice), ZOREDPHBIZIARDT VT 7 KIZEFSL VOWHRELOHETHD, DT
WTH BB AT L7 7L TWAHD T, MATHZ R KSEMZHIETT, EEBIZEH
L5,

FAROENNIZBELL ATV aBEBRLTWDE THAH, BIIEO L~ T Y HEEIC
FET UARMBEREOREE TIEA DT U IR EON) T ERE, &;%@54Z\uu@75:ﬁﬁéé’ﬂ;§
BETOLREBICHFETLHOEA T TIvrTHY, TRIZOSHLOIF IS EFHINZH/AKEREZEA
Y, TLTENDRSHIWZKHOBMERE 2 L0672 81225, WET V7T OEEFKE SO H
B COK TR AR S AR ERIN & 2R o T2 BRE, BFAEHOMBE O NN E o TLRolt b
DEZEZBND,

A FVEDIEEF KON THE - ICHELE 20X, ThbbBHEEENHELS XMEDE
MERLTVWDLZETHD, BERETIHLELNL, BETBEERIZDOOTBLVLWIETH
Do A XOBMEEEORFEEZBZE2L2LE, TSHESNIOIFE Va7 EZOBBETHA 5,
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1) International Forum for Promotion and Development of Minor Cereals
in India
Off :3332387
. 53
Prone: ¢ 3191377
Res. : 6653092
PROJECT COORDINATION CELL
: ALL INDIA COORDINATED SMALL MILLETS IMPROVEMENT PROJECT
INDIAN COUNCIL OF AGRICULTURAL RESEARCH
cAR University of Agricultural Sciences, GKVK Campus, Bangalore - 560 065, India.
Dr. A. SEETHARAM Ret. No. PC (SM / Dr. M. KIMATA
Project Coordinator (Smafl Millets) Date : Visiting Professor
Jume 3, 1997
Dear Sir,

In Asia and several coumtries around the world, many kinds of small miliets (Minor cereais) are grown. They arc finger
millet (Eleasine coracanz), italian millet (Setaria izafics), kodo millet (Paspalum scroficniatom), proso millet (Panicum
miliacenn), little millet (Panicum samatranse), bammyard millet (Echinochiva frumentaces/E.colans), gram-amaranth
{(Amaranttns sp.) and buck wheat (Fagogyron spp). There are other minor cereals like teff (Eragrastis z=f) and fonio (Digitaria
spp.) which are important in Africa.

Research on these crops is in progress in many countries but it is scattered and localized. As a resuit, there is difficuity in
ﬁndmgmto&ewhﬂemﬁmﬁxmamwﬂaﬂedmhnlhmmwm@mdnemmhmﬁmwﬁ

for want of 2 common forum for discussion of issues of mutnal interest. The two Intemational Workshops held in 1986 in

India and 1991 in Zimbabwe {Africa) has helped in documenting theuvaﬂablemformatmnatgioba”wdonwmeoftbe

above cereals. But, this has not heiped much in filling the vacmm. Recognizing the importance of these minor cereal cyops

mmmnmwwmmmmkmwwmmusﬁm@wemm an

Im'nt-nl Forum for Premetion and Development of Minor Cereals. The proposed forum will cover 10 crop
- finger millet, itaian millet, proso millet, little millet, kodo millet, Japanese/Indian baroyard millet, grain-amaranth,

Mmkauuﬂuﬂﬁﬁm

The forum intends to provide:

19} wmhmmwmm related to consexvation, mprovement and promotfion of
«ops.

2) To bring out International Journal to serve as promotional media for exchange and dissemination of information.

3) To support organizing International/Regional Seminars and Workshops on these crops and assist to areas of

research and development for the common benefit. ety

Through this letter we are calisting your support for lunching of such a forum/society by end of the December 1997 and
your willingness to serve as one of the founder members. We would be gratefirl if you conld kindly circulate this letter
among the mterested scientists/colleagues in your country ard help us to know their response. We look forward for your
suggestions in this regard.
Thanking you,
With regards,

Ymn-ssmcaely

/‘(&Mmmﬂ

Kinelly send vour sugzestions to:

D i)r M. Kimata, Professor of Ethnobotany and Environmental Studies, Tokyo Gakugei University, Koganei, Tokyo 184,
apan.

2) Dr. A. Sestharam, Project Cocrdinator (Smail Miilets), University of Agricultural Sciences, GKVK, Bangalore-3560 063
(India).
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2) CBD-COP10: Proposal 2010 in Nagoya ; CBD Citizen’ s Net: Working Group
of International symposium: Foods, agriculture, life and biodiversity
2010.1.29 in Chiba

Conservation and revival of indigenous varieties ~Case studies on the
millet and vegetables in Japan
Mikio KIMATA
Field Study Institute for Environmental Education., Plants and People Museum
Initiative, Forest and Village Foundation
Summary

The biodiversity has become more abundantly through the biological
evolution on the earth since about 3.5 billions, but this long history was a
process full of ups and downs. The whole biodiversity on the earth has been
attacked by the catastrophes five times. Today the sixth severe catastrophe
is the most important environmental issue for us, because it is clearly led
by humankind and their modern civilization, but not by the natural process.
The biodiversity consists of very complex relationships. Table 1 shows each
biodiversity of the following levels, community, species, individuals and gene
at the agro—ecosystem.

Recently, a concept of biocultural diversity is proposed, because the
biodiversity, which had involved with cultural evolution, has been promoted
by the history related organism with humankind on farmland since the beginning
of agriculture (10,000 BP). This concept involves various traditional
cultural matters from plant diversity (e.g. genetic variation) to techniques
on the use, cultivation, processing, cooking, agricultural functions and table
manner, as a basic agriculture complex, “from seed to stomach” (Nakao 1966),
including all organism (wild and domesticated plants) related with humankind.

The conservation of plant biodiversity contains not only biological
issues from ecosystem to gene, but also cultural issues. Moreover, we must
conserve the written and visual information of biocultural diversity, while
we do conserve the traditional knowledge of proud villagers who have lived at
a farmland and rural community for the fundamentals of environmental learning
Everybody needs to learn the indigenous traditional knowledge of biocultural
diversity. The rice paddy cultivation is so—-called Japanese fundamentals,
but the farmers had used wild plants and cultivated millet, wheat, barley etc.
at upland fields in mountain villages.

We have practiced a project “Plants and People Museum” at the Ecomuseum
Japan Village for learning conservation of biocultural diversity, in Kosyge-
mura, Yamanashi prefecture, where is located very important forests for the
drinking water reservation of Tokyo Metropolis. This project may propose a
model for rural development with the conservation of biocultural diversity.
We promote the conservation and revival of indigenous varieties of millet and

vegetables with villagers. This concept is supported theoretically by our
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research on the traditional knowledge system of distinguished farmers in Japan
and Eurasia. They have vividly told us their excellent experiences and

indigenous knowledge.

3) The importance of conserving plant seeds for the sake of bio-cultural
diversity
2010. 1. 29
CBD-COP10: Proposal 2010
CBD Citizen’ s Net: Working Group of People and Seeds for the Future
Summary

Plant seeds, including those seeds and propagules of domesticated plants,
belong to all living creatures and have been nurtured both by nature and our
ancestors through the ages. Therefore seeds should not be considered the
property of any individual, company or nation. When seeds are kept Iin situ
in ecosystems and natural habitats, sustainable and creative evolution 1is
assured and a rich biodiversity can be maintained. CBD is using the expression

‘genetic resources’ , which emphasizes their aspects of economic resources
or commodity, and is reducing living creatures into mere materials. But plants
are not just resource materials. The background of this idea of genetic
resources contains the assumption that they can produce goods and services.
The expression itself only serves to accelerate the idea of plants’ use as
resources, and the alienation of plants from people’ s everyday lives. Thus,
in CBD a concrete statement of “all propagules including seeds” should be
added to the definition of f‘genetic resources.’

In Japan, we have an abundance of wonderful landraces such as daikon
(Japanese radish), kabu (turnip), nasu (eggplant), uri (gourd) and various
leafy vegetables used for pickles. Thus, we could say Japan is a secondary
center for a large variety of vegetables. It is therefore imperative, as we
look towards the future, to conserve the traditional knowledge of these
cultivars that are suitable to the local environments, as well as to conserve
the local 1living culture and biodiversity and to pass it on to the next
generation in order to promote a sustainable peaceful society. Further, people
should be guaranteed to have limitless and free access to all seeds, because
for farmers, home gardeners and all the citizens who grow vegetables for
themselves, to cultivate and obtain seeds on their own (to sow, grow, harvest
seeds themselves and continue this cycle in their own fields and gardens)
constitutes the foundation of their basic livelihood

All citizens in the world should be well aware of the fact that CBD has
an enormous impact on environmental ethics, bioethics, our next generations
and developing countries or regions, and therefore should work together in

order to create networks locally and globally to promote local citizens’  seed
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banks for conserving not only the future of seeds but also that of mankind.
Taking into consideration the lack of awareness of the urgent need to conserve
those traditional domesticated species and seeds that are essential to the
livelihood of people, the conservation of bio-cultural diversity of all living
things should be incorporated into environmental education, agricultural and
food education, peace education and others. The knowledge and skills about
the traditional domesticated species and seeds should be learned, handed down
and more widely disseminated.

The Working Group of People and Seeds for the Future is a people’ s
network that cares about the conservation of seeds and is made up of organic
farmers, natural farmers, small farmers, family farmers, home—gardeners,
subsistent farmers, seed savers, environmental NGOs, NPOs and CSOs, as well
as researchers in the fields of biodiversity and international development
This group is here at the COP 10 Conferences on Biodiversity in Nagoya to
give recommendations about “the freedom of seeds and their future” for both

people in Japan and guests from other nations.

Introduction

Seeds symbolize the mystery of life and are fundamental to all lives on
earth. They are nature’ s ultimate gift, woven into people’ s very existence
However, at present, the future of seeds and the diversity of species have
never been as irreparably threatened as it is now. During the 20" Century,
90% of the genetic diversity of cultivated plants was lost. The diversity of
genetic material is decreasing on a global scale, most notably in cultivated
species.

Soil, water, and genetic resources constitute the foundation upon which
agriculture and world food security is based. Of these, the least understood
and most undervalued are plant genetic resources. They are also the resources
most dependent upon our care and safeguarding. And they are perhaps the most
threatened. (FAO report on the state of the world’ s plant genetic resources
for food and agriculture. 1996)

The Working Group of People and Seeds for the Future is a people’ s
network that cares about the conservation of seeds and is made up of organic
farmers, natural farmers, small farmers, family farmers, home—gardeners,
subsistent farmers, seed savers, environmental NGOs, NPOs and CSOs, as well
as researchers in the fields of biodiversity and international development.
This group is here at the COP 10 Conferences on Biodiversity in Nagoya to
give recommendations about “the freedom of seceds and their future” for both

people in Japan and guests from other nations.

The importance of plant seeds

The diversity covered by CBD contains three kinds of variability: intra-
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specific level and inter—specific level as well as that of ecosystem. For us,
the closest demonstration of biodiversity in our daily lives occurs as a
result of mutations (varietals) of domesticated plants and livestock, but yet
the importance of these variations is regrettably unrecognized. In fact, it
is far more important that the conservation of bio—-cultural diversity should
be discussed from the viewpoint of farmers and of their direct use value, who
are cultivating these traditional varieties and who understand biodiversity
at the level of seeds, than with the global viewpoint of the use and benefit
sharing of these genetic resources

Plants should not be considered as mere resources, but rather they are
organisms that have continued to evolve over time within ecosystems, naturally
mutating and accumulating diversity in communities, species, populations, as
well as at the gene level. Furthermore, domesticated plants, while remaining
closely related to the wild species, have incorporated characteristics derived
both naturally and artificially from agriculturalists, and have been adapting
to the local environment over a long period of time to create and sustain a
rich bio-cultural diversity. But the biodiversity of domesticated plants,
along with the cultural diversity of agriculture and food, is now being forced
to decrease due to the rapid expansion of productivity—-oriented farming. Since
plant seeds including those seeds and propagules of domesticated plants
connect all living matters that have been nurtured both by nature and our
ancestors through the ages, they should not be considered the property of any
individual, company or nation. It is not until plant seeds are conserved in
their natural settings and agricultural fields that creative and sustainable
evolution of plant seeds can be guaranteed and rich biodiversity can be
maintained. Thus it is most necessary to take immediate and appropriate steps
to conserve seeds which have been combining biodiversity and cultural

diversity.

Recommendations for the future of people and seeds

1) The United Nations should include a concrete statement of “all
propagules including seeds” in the definition of CBD, because CBD
inadequately reduces all living creatures into mere materials, and
without giving any concrete substance, exclusively employs the term

‘genetic resources’ , which emphasizes only their economic importance of

use value as processed goods. Further, in view of the equal importance of
all plants, CBD should not designate only limited specific useful plants

as genetic resources to be conserved.

2) It is imperative that every government should regard conserving and
supplying seeds as an important strategy for food security flexible to

the global market, in order to cope with anticipated increase in natural
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3)

4)

disasters and potential food shortage owing to the global environmental
degradation and the strain of the rapid rise in population. Although CBD
only refers to the conservation of main domesticated species from the
global viewpoint and food security at the nation level, it should also
identify and acknowledge many other species of useful wild plants adapted
to the local environment, as well as many domesticated plants including
landraces which have been associated with local people’ s lives. In
addition, CBD should take measures to conserve them while ensuring the

local people’ s initiative and right to use those plants.

Every government and every farming-related organization should conserve
seeds of domesticated plants mainly in the farm fields where natural and
artificial selection has occurred in the continuous Iin-situ cultivation
with a recognition that seed banks of ex—situ conservation are a mere
backup. At the same time, however, they should be well aware of the
deprivation of local farms owing to the advance of expanding capitals for
producing and marketing grain and cash crops, and therefore should adopt

effective means for conserving both seeds and farmlands.

Seeds play an important role not just in ensuring food security at the
nation level but also in guaranteeing the food sovereignty at the
regional, community and individual household levels. However, in every
country, whether developed or developing, with the expansion of global
framework such as international alliances of the rights for biodiversity
and for new seed products, protective legislation is being advanced for
intellectual property right and for seed laws to regulate the use of
selected varieties, both of which infringe people’ s food sovereignty.
This legislation is thus impeding continuation of harvesting people’ s
own seeds of traditional varieties which have been adapting in their
particular lands, and is threatening the livelihood of farmers and
indigenous people. Every government and every farming-related
organization should respect long—established local knowledge and farming
culture, and should ensure local people the sustainable use of useful

wild plants and landraces.

The Japanese government, in cooperation with agricultural and community
organizations and citizens’ groups, should ensure that farmers and those
citizens who grow vegetables in their gardens can obtain free and future
access to their own seeds, because their obtainment of seeds for
themselves forms the basis of their livelihood. Furthermore, concerning
species of domesticated plants, we recommend that the Japanese government
should ratify the International Treaty on Plant Genetic Resources for

Food and Agriculture (ITPGR), which accounts for the role of farmers far
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more clearly who have carefully been maintaining cultural and
biodiversity, than CBD does

The Japanese government should also set out a new fair framework for
protecting the rights of breeders of new improved cultivars and for
ensuring fair seed supply, and enact legislation and set up institution
to oblige seed companies to show the details of breeding methods of their

seed products such as irradiation and male sterility

5) Citizens worldwide, taking into consideration the impacts of CBD on the
issues of environmental ethics, bioethics, our next generations and
developing countries or regions, should cooperate and establish local and
international networks to create local citizen’ s seed banks for the
future of people and seeds. Further, they are strongly advised to acquire
knowledge and skills in conserving bio—cultural diversity, and to make
every effort to let the conservation of bio—cultural diversity widely
known as an urgent issue of lifelong education, environmental education,
peace education, food and agricultural education, in view of the fact
that they are lacking in the very awareness regarding great urgency of
the conservation of seeds and traditional varieties of useful

domesticated plants.

The Global Situation

From a global perspective, the staple grains and cereals such as wheat,
rice and corn as well as potatoes, barley, soybeans and millet, etc. have
moved to monoculture production, or large—-scale commercial production of
improved varieties or cultivars. Although Green Revolution might have been a
success in improving the yield of the world’ s staple grains, it can’ t be
considered a complete success in the long term or from the viewpoint of biomass
production including plants’ stems and leaves for farming with livestock. In
fact, the introduction of modern farming technology without any deliberation
of cultural background, such as traditional land ownership system, widened
the gap between rich and poor, broke up rural communities, and deteriorated
their sustainability. The introduction of improved varieties or cultivars by
means of modern farming technology not only brought about a genetic erosion
and drove away the original cultivars in areas where there was once a rich
diversity, but also caused multi—-sided problems such as monopoly of seeds and
genetic resources gathered by certain developed countries and companies,
patent of new cultivars, and genetically modified crops. On the other hand,
low—input sustainable agriculture, such as traditional self-sustaining
farming, small-family farms, organic farming and natural farming, should be
re—evaluated as these kinds of farming are indispensable for maintaining

sustainable society and passing on the whole traditional knowledge to the
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future generations and thus should be reevaluated as such. Seeds are
indispensable for rural and human development in developing countries. There
are many international organizations, NGOs and citizens’ groups that are
reevaluating the importance of these traditional systems. More and better
network formation 1is expected to play a more active role in preventing
international framework which emphasizes economic value of genetic resources

from deteriorating people’ s lives.

The Situation of Japan

Japan is a long, narrow country that runs 3000km from north to south,
riddled with volcanoes and rapid rivers and has a wide variety of climates
from semi—frigid to semi-tropical. Mountains cover 64% of the land and the
majority of the forested areas were artificially created after World War II.
The governmental plan was to increase the forested areas but only concentrated
on certain species, such as sugi (Japanese cedar), hinoki (Japanese cypress),
akamatsu (Japanese red pine) and karamatsu (larch), etc., creating a forestry
monoculture. Despite this governmental plan, there has been a failure to
activate mountain villages by supporting the forestry industry and to maintain
land conservation by mountain and river control, and there have been
increasing marginal villages where it is difficult for the villagers to
maintain their daily lives because of depopulation and aging.
Even in the plains of Japan, the amount of farming areas has remarkably
declined, while metropolitan and industrial areas have increased. Rice farming
monoculture with only a few selected rice cultivars by advanced farming
technology has ironically resulted in vulnerability of biodiversity in a rice
paddy, which otherwise would itself have been a rich and outstanding farming
ecosystem. While this advanced farming technology established a paddy rice
growing system that is dependent upon inputs such as chemical fertilizers and
agricultural chemicals, reduction of the acreage under cultivation is being
promoted for the purpose of adjusting overproduction. Although Japan’ s food
self-sufficiency is low and thus the nation is highly dependent on food imports,
oddly enough, there is a significant amount of food waste in the municipal
areas. The number of full-time farmers and the area of farming land are
decreasing, and yet the area of abandoned farms is on the rise
Before modern farming techniques were introduced, farmers all over Japan had
cultivated many local unique cultivars that were adapted to their unique
environment. However, with structure reform of rice paddy and vegetable farms
advanced and with only a limited number of improved varieties or cultivars
growing, Japan s farming ecosystem is losing the biodiversity of every
species. Originally, Japan did not have a large variety of domesticated
species specific to Japan such as wasabi and fuki. Yet vegetables like daikon

(Japanese radish), kabu (turnip), nasu (eggplant), uri gourd), and various
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leafy vegetables for pickles have been abundant. Hence, Japan can be
considered a secondary center for a diverse number of vegetables. The Edo
period brought about a time of gardening culture, when a variety of
horticultural species were altered and developed such as sakura (cherry tree),
tsubaki (camellia), satsuki (azalea), asagao (morning glory), and so on. There
are quite a few traditional varieties with remarkable mutation from the point
of view of genetics and ethno-botany, which has enabled Japanese to enjoy
their seasonal lives.

In spite of enormous efforts of hard-working farmers and local nursery
shops that make much of seeds of traditional varieties, the amount of detailed
data is not enough to evaluate how much targets for the future of people and
seeds are achieved, and administration policies are not effective enough to
attain those goals. Biodiversity of local traditional varieties and local
farming ecosystem has been deteriorated by productivity-oriented, rice—
centered production policy, increasing globalization of food market,
governmental encouragement of limited number of varieties of limited number
of crops. This is true not only for rice, but also for all the other various
crops such as potatoes, beans and other vegetables. This deterioration in
biodiversity has declined a long standing common practice among small-scale
self-subsistent farmers, and has almost closed the possibility of future
expansion of locally specific biodiversity. Local seeds and nursery shops,
hard-working farmers, and home gardeners, who have been nurturing and
conserving seeds, are, as it were, a kind of “endangered species” . Diversity
of domesticated cultivars is maintained only by means of sustainable
relationship between people and plants. We will forever have lost the
traditional knowledge from our ancestors along with the diversity of
domesticated cultivars that have evolved with mankind if we miss this

opportunity of COP 10 Conference on Biodiversity in Nagoya.
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