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Table 1. Inspected crop samples and their attributes.

Lot ID Exporter Crop Process Weight of
inspecetd
sample

(2)
93-22 US.A. Wheat Crashed 79
94-57 U.S.A. Wheat Unprocessed grain 634
94-61 US.A. Wheat Unprocessed grain 72
95-15 US.A. Wheat Unprocessed grain 259
94-39 US.A. Wheat Unprocessed grain - Milled 114
94-12 U.S.A. Wheat Unprocessed grain 61
94-6 Canada Barley Crashed 136
94-48 Canada Barley Unprocessed grain 275
94-60 Canada Barley Unprocessed grain 274
95-19 Canada Barley Unprocessed grain 192
93-20 Canada Barley Unprocessed grain 43
94-76 Canada Wheat Milled 49
95-30 Canada Wheat Milled 302
94-29 Canada Wheat Unprocessed grain - Milled 98
94-24 Canada Rapeseed Unprocessed grain 534
94-44 Canada Rapeseed Unprocessed grain 394
94-8 Germany Rye Milled 78
94-38 Germany Rye Milled 152
94-46 Germany Rye Milled 137
93-33 Germany Rye Unprocessed grain 1690
93-34 Germany Rye Unprocessed grain 687
94-85 Germany Rye Unprocessed grain 108
95-3 Germany Rye Unprocessed grain 356
94-10 Finland Rye Milled 130
93-28 Australia Oat Milled 159
95-34 Australia Oat Unprocessed grain 244
94-36 Australia Oat Unprocessed grain * Milled 67
95-28 Australia Wheat Milled 173
94-30 Australia Wheat Unprocessed grain 535
94-31 Australia Wheat Unprocessed grain 164
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Fig 1. Detrended correspondence analysis (DCA) diagram of weed seed composition found in inspected
crop lots imported from U.S.A.(H), Canada(@O), Germany (A A), Finland(V) and Australia(4<).
Solid symbols indicate wheat, open symbols indicate other crop sample lots.
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HFFERARIZIZNTINS 7= (Linum usitatissi-
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1990 4EARCICB 2 bz F FTEER~ = h S
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(Table 2) COFHELTEAIY MFTHI,
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LRg Wiz, HMIDGEIESE OB THEANDRA
FEHPENZ EDEREND, A F I T OfaFE
AR, T U TH TR SR E 12 & ) 2584
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BV EPPEFFEANDRAEDD R VEK
LEZLND,

T AN AR BE OBAAE TR A D B\ T 100 KL
L ORADEIAR CHERR SN/ IIZ Y N H X
J, YA, RIFX, SN FAF, HTALT,
Iaurz%, ¥rxau, £ XCIOSTEIDH -
7z (Table 2)o Fay" (31984 4 DEREH LN ~D
B EHLD 25 0 4 5 OB A B R 1AL 5 78 2 N
TEIEEI L7z, ERLO8HE & Fay” OHERhRMER I
sz, /—AFay, hyAFas,
IAVIDINTAHE, RTo1 ATy Ty, Y
5 FO2HTIFAIE LTz, ZOSHITIBOH
BB AR 7471 ™7 (Amaranthus retroflexus),
IINTG TG, TA)IYF YT (Persicaria pen-
sylvanica), >/3AF¥, T¥ /X auarz% (Setaria
faberi), </ FxeF, AITINTTHFITHY,
VTS T AEANDRADTRO Nz (TF 1)
TN E<), L7ehto TS L7k DR
FEMIZC OHIF EE 2 HNBHS, TNHEMEH 5
LER A EE T A A RERILIICNE T 5, SRERE
tﬁ%ﬁ%@%@ﬁééﬁﬁd&5®@DCA“zm
BETHL (Fig. 1) 75, ZOHEGSRPEPo7-EH
3o~/ FxbFx b 7’77"7\‘)', Amaranthus sp.
mETHo7z (FT—FM) TNHIEH T FERARIC
HILALRALTESLY (Table2), ZOAHEAM
HR BT A W HUS OB DR 7% B8 & LTS
LN/ FEREE 2 55,

19904ERD 7 1 » T v FOLERELFHICBI 54
EHBVEERAAIC L UE, MBS Viola
arvensis, YU, aNaANX FIXXTY, UINLF
THYW , NSO I Thb 71 T2 RETA
Lk S &7z (Table 2), F—10 w3t
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FAX 77 =k CTHEDHRE Sz,

1998 4F 124 — A& b 1) 7 T b J Al i O3
HZOWTDEFEANDT »r— MR XL, [[E
EINOHIRZ L D NERL OB NIFET DA, 9477
2, HIALFHH, A IT 5 A3 DFLEERE
DL CHEBBHER & L CRER STy, o3
IV NOASNFAE LA —A T THEILF,
TN KR O R SEE TR Sz (Table 2),

Db &5 1 AZAEZ e S S 7R A
E T E O M E ORI 2 R L2 2B,
W EOEEEMNL CANRA L, ZOHK I
SR ML LTV EEZ BN, UL, B
WTEFEREETH > THIRAROD R VEED D
D, FIUIEIHETAEREODRWEEARR (2
NLF) R, BEATETOX 7 F 5 (k137
NETHR, NFYawd), HEHME T OBL
FLE ARz O I\ NUEFFEATEFDNRA LI 0E
i (AXAIHEETRE) £E2 LN,

TR LERLHFAX, bRV EVSE
VEB W T-EDRALHEE S N7z (Table 2), ZhbH
DS IZBNTAFHEFEEIAET L OUED IR
ATBIEIFEZIICL, b5\ I35 OBFET
RBALICEEZDONVEYB THL, —H, WTTHEL
FHOMARIR A LT\ Brassica napus B £ U°B.
rapa |3 L FEEGIETREE SNE F 5 AL FET
HAEMSILL, HEYITGRALZbDEE 2 HNb,
Thomas et al® OFATIE, HAEF I MIFEILFY
DML LTH 160, 4 A TlE24 i o B
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PXywavy (FVT7NVT 7, Medicago sativa)
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AR g L7l A AR~ OME Al T DR ARR
FEIL, 2000 4% D HAEN O L FVEANDR AL
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Exotic weed seeds detected from
imported small cereal grains into
Japan during 1990s'

Motoaki Asai*, Shunji Kurokawa**, Norihiro
Shimizu*** and Takashi Enomoto®*#*

Summary

Imported agricultural materials are a principal
source of exotic weed seeds into Japan.
Increasing the amount of imported livestock feed,
which is inadvertently contaminated with weed
seeds or other propagules, has produced a high
ecological risk. Small cereal grains and rapeseed
imported through the major feed port of Kashima
from 1993 to 1995 were thoroughly inspected for
weed seeds. Twenty-nine lots of wheat, barley,
rye, oats and rapeseed imported from Australia,
Canada, Finland, Germany and the USA were
examined, and more than ninety contaminating
plant species were identified. Ordination by mul-
tivariate analysis identified a distinct association
between species composition of the contaminant
and the region of origin. Clusters in DCA coordi-
nate space were grouped into US, Canadian,

European and Australian lots. Mustard species
(Brassica spp.), which were found in twenty-five
of the lots, was the most abundant contaminant.
Chenopodium album, Avena fatua, Fallopia con-
volvulus, Setaria viridis, Persicaria spp. and
Thlaspi arvense were found in more than half of
the sample lots. Mustard seeds found in cereals
were germinated to confirm their identities. They
were B. napus, B. juncea, B. rapa and B. kaber.
The seeds of B. napus, which were particularly
abundant in Canadian lots, were likely volunteer
canola from cereal fields in crop rotation. In
recent years, genetically modified canola varieties
have been incorporated in shipments to Japan.
Some lots were also contaminated with Avena
fatua and Lolium spp., recently reported as prob-
lems in the continuous winter cereal cropping
system in central Japan.

Keywords: imported small grain, winter cereal,
weed seeds, rapeseed, unintentional introduction
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