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* BEREEE

F—O—RITSHEE THVFIYRE FEIT XMiE FEL

20104 1 A 25 B®f+ 20104 2 A 16 H%3#

BEE TAHUXIYVIE (Azolla) 1 ZFEVEO KET X R T, AARIZIE 2 E(ThHUxr4 A
imbricata LA AT HIX IV A. japonica) BNEIHIL TS, ITAE, ARJEOI KRN EN CE AL
TWVDZENHESILTWDD, BRI X BIEE LN -DIZ RIS TnD. Rl FEED
SINETRGRDIRNT BT X I I8 (Azolla) WM A3 5. AMEMIE, 2009 4 10 HICOHEHD
I C 50x5 m FEEOHIPIICEBEEICAEBTL TOHIRETIZLD THRSh -, IEOE @I 1 M
BLO2 MO NRIET DL, BLUWE DNA VAR Y — 24 RNA Efs 10 ITS fE o H i)
DS, Azolla microphylla Kaulf.XA. filiculoides Lam. ThAZ LNHERS V2. ARASHERE I
AHATEEATIRZIROD, IEFICRBEIHAATIROZEND, A TAUXF TR - NIHOAERERIZAT
DINDFEER B2 D36 LIV, S % OHER 2kt L TR T 50 ERH L.

[ZC®HIZ

T 0% Y& (Azolla Lam. 7 0% 7% B IZFBEMEO KA X R <, ENICIE 2 F (T hvF%s
W A. imbricata (Roxb. Ex Griff.) Nakai, 247 7V %27% A. japonica Franch. et Sav.) 23151
TWD CEH 1992, A% 1994) . WFNORLITFEFTHIARA L, 51 TR R ES N oY) &
SITND (BRETE H AR R EF AR 2000). — 757, ANKFEOT B ox 7% J@AEY O B AL
HINTHY, SNTERE TOXBIDEELNZENOIERFE SRR S TOD ATRENED FV ) (Suzuki et al.
2005) .

HACH G\ IAE AL U C RRL 2 FEAV AR L, HIRRIET DX 7O dbIR, BL O AT w4
DRNPERIAERRIZH 725 (AR D= - BIRMEEEmREZ B2 2001) . Wb RN TO ML
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JIBRSAL, THTXZIXILTET, A4 T AT X 734 B H DI SN QN0 R TH S, 4al,
TRTT ATV BN ER R L0 T, Z2CEOABRNERET L. tEBRTIIINETT Ay
X7V B O e (o 1992, HH R O - WIRBRB R M 2006) , ARE W)L
§rL72%. HOET, 5317 —XFESWTHREBFEDT HTX 7 B OIF B DV TOfFHT A3
HT=DT, ZOFERIZONTHHETS.

ik

FEBOT X7V @MYL, 2009 410 A 16 HIZHRIL -5 A EIE - NIE T 178> 7 245
BEORBRIZRWESTZ, TOBRAEBRNAMR L%, MWEREZHREL, ROBRBBEBIOS 7
—ZFRAT DT OB LT

BRAELT-HEY (£ 5DNeasy Plant Mini Kit (QIAGEN#*L) 2 W CTEDNAZHHL, Sbivi
DNAZ%Z7 7L —hMMZL T, DNA _LEDVURY—ALRNAE L Dinternal transcribed spacer (ITS)
83 (ITS1, 5.8SrDNA, ITS2) ZHiEL7=. ¥EIgIZiXWhite et al. (1990) ©7'71~—(ITS5, ITS4)
R, BED 7D O K iRIZDNA 100-200 ng, %7714 ~—0.5 uM, Ampdirect™ Plus PCR/Y
77 (FEAERT) 25 ul, NovaTaq™ DNARYAZ—E (BEMAERT) 0.6 ==y 5 Tea 5 50 uLod
A — )V CHHEE LTz, BEEEEMIL 1% 7 T a— A7 )V CERIKEILIZ#, BHIOEDZ 7 ) HE0HL
T, QIAEX II Gel Extraction Kit(QIAGENf) #H W CRRLL7-. FEERIL 7= MEED 2OV T
BigDye cycle sequencing ready reaction kit v3.1 (Applied Biosystemstt) #H\\CTH A7/ —2
TUAR AT~ 721%, ABI PRIZM 310 Genetic Analyzer (Applied Biosystemstt) W CHa
FEBRLAN DR EZAT IR ST

FEEOT HD X7V B OIF B Z BN T D721, IO NIBLANZBE DT A0 % 7 B fk
Yo o> ITS 83k (Reid et al. 2006) Ltb#L7z. HA DNA 7 =270 % Ah
(http://www.ddbj.nig.ac.jp/) - CHi¥ D Fifd 5117 —# division (2% L C BLAST #: 5% (Altschul et
al. 1997) 21772\, EOFLAIE b FRRINEDS =D ~72.

500m
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2. FEHBTRRESNETHVXIVVEIEVOLEETRR. a2 FEBBAFOEER
KBFEBIDORKR, b: REEIDIKR, c: KEISENATHSEMAEDIKR, d:
REORAICHHEDKE, KNI 1 MDD, ZEXMNIE 2 HMBOEEZTY.

CGATAGAT GCATCCTTAAACGGGAAACGC GTCGCAATAGTTGCAATCT

l ¥
I | ',‘ ‘
| ir-|| ‘ ! ] | 1l ‘2 ﬁ
’ ! f s I I A0 II I Aty N

A. microphylfa CGATAGATGCATCCTTAAACGGGAAACACGTCGCAACAGTTGCAATCT
A. filiculoides TGGACGTAATGCCCAGATCGATTAGCCCGACTCGATATAAGCATCCTT

M3 SERELEFEBETHOXIYEEYHO ITS2 FEEOESO—E. ITS4 TS5/ —HIMhBER
TWW571=8, DNA T—ANVOERES LT FEREDRFEEDEINEE>TLND. KT —2 L&A
SEREL-BIOEFTERZDLDE, TO 2 DOEINFFAETIARIET HEED Azolla
microphylla, A. filiculoides D EEFIZRY. BT —2DEBELRE—IDAZHRL LFIEL, BLE—Y
DAZHRCEBRBLEERENE V. BT —4% & 4Peaks ( Mekentosj.com,
http://mekentosj.com/science/4peaks/) & FULNTHEHTL1=.
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RBREER

T AR Y RAEE, PR RO HERTE S8 NRAEICAEFTL W (X 1) . AR
# 50X 5 m (ZIBETY, ZORFPH TIIKEZTEICEIIITEFTL TN (X 2a-¢) . FFLNIZT ATFY
VEAEMIT, EORMEIZ 1 HROBL2HIENLRDBNREL TWDIEND, TERERICIZEFER T
FIHEILCWD Azolla microphylla Kaulf. X A. filiculoides Lam. Th5E5 2 55 (X 2d) .

FEIROT X7V @5, ITS1 fEHiEk, 5.8SrRNA B1s 1, ITS2 fHlkZ 5 Tr 55 810 H
SR E LT, ELTZACYIE, DDBJ/EMBL/GenBank [E DNA 7 —4X—R|ZT7 7ty a &
7 AB560967 LU COREKLT-. FOIVRAN BRI DT A% 7 Y B OBLHI L O OFRFEINEE, A
microphylla, A. mexicana LD TE<(94~95%), IbMHFIEREWERHB SO A
microphylla(voucher: Reid & Peters 70, 727ty a %5 :DQ066487) Ch-7-. F/-, (FEIHD
773&#%7‘)%@% (T, 2o 2 FRIZIL@O ITS2 FHIkD 32 MM DO RELLAL TV, 72720, 2o

RIS ITSA 7' T4~ — O DORS I ET — 5% Bol, IRBEHE R3O ITS Bl 2NELE
LTWSIZEN DT (K 3) . EBERIET —HIZH DR —r 23l L, 32 D R K&
2N A. filiculoides DECAH | E b FHRIME DS ED 2T, ZDOZEMG, FEEENLRINT-RY, (FEBENLE
SNT=T X7V B Azolla microphylla Kaulf. X A. filiculoides Lam. Co 5 &K SiLs.

ZDOT XTIV B O RZHEFREO B D —>ThD A. microphylla X, VFrESNKAEW I DATRE
FREFEIARDHE OB LI T 21E[: O RAEMIE) 1 ITED LIS R ES KA ESINL TV
(Azolla cristata Kaulf. (=A. caroliniana Willd., A. mexicana Schlecht. & Cham., A.
microphylla Kaulf.)). UL, ZORERIISN RAEMIEOHKZ5210 7, 22 DENOIERT X
T B DI T TIZZEOHIRIAFIEL CWD T AT X 7Y BHEY) O 3 A7 08 n T DR fLE 5 Xk 2
FTOELORVEDEL T, FIECFE S O E LU COKETOZ B 172 FI DS AT fe 247 iR & LTk
BESiuCnd (1 2008) . A YEAERIZITIRORE 153 72<, M Lo TIERFED AR 115 YA p | &k
FTZEHRNWZD, RESOAMHII/NENEZZDLILTWD., — 77, ILEZOT I F 7@ O AR
B CABL TR HESI TS (Suzuki et al. 2005, i 2008). ZAHDIERA R~

DFENIARATED, RBEHEZ L TERITHIE T DM E 2 O ThY, EFHRPANSILRK T
fATSDFLEE A UL A UTA E TER . R BB R AR IR L 7= K)o A 6 He
BBV, ZZA~ORANTFITEEZIOLERDLHEBZ 2 HND. bELEFEH - WHDOINZHLFEE
DIRIREHFED DD FLBH R E KB A MM TIIR W2 & &, A D RIRIZ S LTI tE3 55
WZEEBET DL, ZOKIBETHRIEOEREENEIHERE T DDDNIIDBIRND, S % bk L CTRlES
el DB DD KM T DL ERD.

Bt

ARWFZED—ERIE, ok 20 FEERB IOV 21 FEEPRK - FhAHE 18 e FEREFR A (ol ) o ffiBh %
ZIFTTCWAZLE L ClEAZRLET.
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Plants of genus Azolla (Azollaceae) newly recorded from Lake Izunuma
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Abstract The genus Azolla (Azollaceae) is a floating water fern and two species, A.
Imbricata and A. japonica, are known from Japan. Recently, introduced species of the
genus have been naturalized in Japan, but the difficulty of morphological
characterization has made them overlooked. Here we report Azolla plants occurring in
Lake Izunuma for the first time. Azolla plants were found on the southern coast of Lake
Izunuma and covered an approximate 50X5 m area in high density. Morphological
examination showed that the plants had both one-cell and two-cell leaf surface
trichomes, and seemed to be a hybrid between A. microphyllum and A. filiculoides.
Nucleotide sequence data of internal transcribed spacer (ITS) regions in nuclear rDNA
showed a composite pattern of A. microphyllum and A. filiculoides sequences, also
suggesting the hybrid nature of Azolla plants in Lake Izunuma. Although the hybrid is
sterile, the fern’s ability of active vegetative reproduction may have some impacts on
native organisms and environments in Lake Izunuma-Uchinuma if stable populations
are established. Further studies are warranted.

Keywords: ITS region, Azolla, Lake Izunuma, hybrid, naturalization
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