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Species Identification of Laminariales using DNA Method

Takayuki Katayama*, Aiko Yamamori*, Tetsuya Akasaki*, Hirosuke Tomonaga®*, Norishige Yotsukura**
*Central Customs Laboratory, Ministry of Finance
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882, Japan
**Muroran Marine Station, Field Science Center for Northern Biosphere, Hokkaido University
1-13 Bokoiminamimachi, Muroran, Hokkaido 051-0003, Japan

The genus Laminaria and genus Kjellmaniella within Laminariales are regulated as import quota items under Japanese
domestic law. It is therefore necessary for customs officers to discriminate between regulated genera and others upon import
clearance. In some cases, species identification of Laminariales based on morphological appearances is quite difficult, so we
tried to identify species of Laminariales by the direct sequencing method using the ITS region of nuclear DNA and the
RuBisCo-spacer region of chloroplast DNA with available DDBJ (DNA Data Bank of Japan) data. As a result, we
succeeded to discriminate at the genus level whether Laminariales samples were regulated ones or not. To develop a rapid
screening method, we also attempted to perform species identification of Laminariales by the PCR-RFLP (CAPS) method
using the above regions. Fragment patterns of the ITS region by restriction enzyme (Ben 1, Hinl 1, Fok 1, EcoO109 1) and of
the RuBisCo-spacer region by restriction enzyme (4/u 1, PshB 1, Ssp 1, Xsp 1) showed the possibility of species identification

of Laminariales at the genus level.
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Table 1

Origin of sample and sequence data used in this study

Species

Collection site

Origin or Collection data

DDBJ accession No.
for ITS

DDBJ accession No.
for RuBisCo—sapcer

PHAEOPHYCEAE
Laminariales
[Laminariaceae]
Laminaria_japonica

Minamikayabe, Hokkaido, Japan Yotsukura et al.(1999)

AB022789-790

—"n— Jindo,South Korea Yoon et al.(2001) AF318976
—n— Muroran, Hokkaido, Japan 2004.10.26 this study this study
L. religiosa Kumaishi, Hokkaido, Japan Yotsukura et al.(1999) AB022791-792
—n— Otaru, Hokkaido, Japan Yoon et al.(2001) AF318979
—n— Hakumura, Hokkaido, Japan 2004.10.22 this study this study
L. ochotensis Wakkanai, Hokkaido, Japan Yotsukura et al.(1999) AB022793-794
—n— Tomamae, Hokkaido, Japan 2002.12.16 this study this study
L. diabolica Akkeshi, Hokkaido, Japan Yotsukura et al.(1999) AB022795-796
—n— Akkeshi, Hokkaido, Japan Yoon et al.(2001) AF318975
—n— Akkeshi, Hokkaido, Japan 2004.11.18 this study this study
L. longipedalis Akkeshi, Hokkaido, Japan Yotsukura et al.(1999) AB022797-798
—n— Akkeshi, Hokkaido, Japan Yoon et al.(2001) AF318977
—n— Akkeshiko, Hokkaido, Japan 2004.11.18 this study this study
L. angustata Muroran, Hokkaido, Japan Yotsukura et al.(1999) AB022799-800
- — _— Lane (Unpubl.sequence data) AY851554
—n— Muroran, Hokkaido, Japan 2004.10.26 this study this study
L. longissima Akkeshi, Hokkaido, Japan Yotsukura et al.(1999) AB022801-802
—n— Akkeshi, Hokkaido, Japan Yoon et al.(2001) AF318978
L. coriacea Akkeshi, Hokkaido, Japan Yotsukura et al.(1999) AB022803-804
—n— Akkeshi, Hokkaido, Japan 2004.11.18 this study this study
L. cichorioides Wakkanai, Hokkaido, Japan Yotsukura et al.(1999) AB022805-806
—n— Wakkanai, Hokkaido, Japan 2004.10.06 this study this study
L. yendoana Muroran, Hokkaido, Japan Yotsukura et al.(1999) AB022807-808
—n— Muroran, Hokkaido, Japan 2004.11.18 this study this study
L. yezoensis _— Lane (Unpubl.sequence data) AY851555
—n— Nemuro, Hokkaido, Japan 2004.11.17 this study this study
L. saccharina Oregon, USA Yoon et al.(2001) AF319019 AF318980
L. digitata Dover, United Kingdom Yoon et al.(2001) AF319014 AF318971
L. hyperborea Roscoff, France Yoon et al.(2001) AF319015 AF318972
L. setchellii Oregon, USA Yoon et al.(2001) AF319016 AF318973
L. sinclairii Oregon, USA Yoon et al.(2001) AF319017 AF318974
Kjellmaniella gyrata Akkeshi, Hokkaido, Japan Yotsukura et al.(1999) AB022809-810
—n— Akkeshi, Hokkaido, Japan Yoon et al.(2001) AF318982
—n— Nemuro, Hokkaido, Japan 2004.11.18 this study this study
Kj. crassifolia Kangnung, South Korea Yoon et al.(2001) AF318981
—n— Muroran, Hokkaido, Japan 2005.03.15 this study this study
Costaria costata Muroran, Hokkaido, Japan Yotsukura et al.(1999) AB022811-812
—n— Shinnam, South Korea Yoon et al.(2001) AF318988
—n— Muroran, Hokkaido, Japan 2005.03.15 this study this study
Agarum clathratum Muroran, Hokkaido, Japan Sasaki et al.(2002) AB087241
—n— Akkeshi, Hokkaido, Japan Yoon et al.(2001) AF318986
Ag. turneri Kamchatka, Russia Yoon et al.(2001) AF319026 AF318987
Ag. cribrosum Nemuro, Hokkaido, Japan 2004.11.17 this study this study
Thalassiophyllum clathrus ~ Kamchatka, Russia Sasaki et al.(2002) AB087252
—n— Kamchatka, Russia Yoon et al.(2001) AF318989
Arthrothamnus bifidus Akkeshi, Hokkaido, Japan Yoon et al.(2001) AF318984
—n— Nemuro, Hokkaido, Japan 2004.11.17 this study this study
Hedophyllum sessile Oregon, USA Yoon et al.(2001) AF319024 AF318985
Eckloniopsis radicosa Kochi, Japan Yoon et al.(2001) AF319011 AF318969
Cymathaere japonica Rausu, Hokkaido, Japan Yoon et al.(2001) AF319022 AF318983
[Alariaceae]
Alaria esculenta Yoon et al.(2001) AF319002
—n— Nova Scotia, Canada Yoon et al.(1999) AF318958
Al praelonga Akkeshi, Hokkaido, Japan Yotsukura et al.(1999) AB022813-814
—n— Akkeshi, Hokkaido, Japan Yoon et al.(1999) AF318960
—n— Nemuro, Hokkaido, Japan 2004.11.17 this study this study
Al crassifolia Hokkaido, Japan Yoon et al.(2001) AF319001 AF318957
—n— Muroran, Hokkaido, Japan 2005.03.15 this study this study
Al marginata Kamchatka, Russia Sasaki et al.(2002) AB087237
—n— Hokkaido, Japan Yoon et al.(1999) AF318959
Undaria pinnatifida Cheju, South Korea Yoon et al.(2001) AF319007
—n— Muroran, Hokkaido, Japan 2005.03.15 this study this study
Un. peterseniana Cheju, South Korea Yoon et al.(1999) AF319006 AF318961
Un. undarioides Japan Sasaki et al.(2002) AB087240
—n— Wakayama, Japan Yoon et al.(1999) AF318962
Ecklonia cava Chuksan, South Korea Yoon et al.(2001) AF319009 AF318967
Ecklonia stolonifera Eupchon, South Korea Yoon et al.(2001) AF319010 AF318968
Egregia menziesii Oregon, USA Yoon et al.(2001) AF319013 AF318970
Eisenia bicyclis Ulreungdo, South Korea Yoon et al.(1999) AF319012 AF318963
Pterygophora californica Oregon, USA Yoon et al.(2001) AF319005 AF318965
[Chordaceae]
Chorda filum Kamiiso, Hokkaido, Japan Yotsukura et al.(1999) AB022814-815
—n— Taean, South Korea Yoon et al.(1999) AF318964
[Lessoniaceae]
Macrocystis pyrifera California, USA Yoon et al.(2001) AF319037 AF318998
Ma. integrifolia California, USA Yoon et al.(2001) AF319036 AF318997
Pelagophycus porra California, USA Yoon et al.(2001) AF319039 AF319000
Lessonia flavicans Tierra del Fuego, Argentina Yoon et al.(2001) AF319031 AF318992
Le. trabeculata llo, Peru Yoon et al.(2001) AF319030 AF318991
Le. vadosa Chubut, Argentina Yoon et al.(2001) AF319032 AF318993
Postelsia palmaeformis Oregon, USA Yoon et al.(2001) AF319034 AF318995
Nereocystis luetkeana Oregon, USA Yoon et al.(2001) AF319033 AF318994
Dictyoneurum californicum Carmel Bay, USA Yoon et al.(2001) AF319029 AF318990
Lessoniopsis littoralis Oregon, USA Yoon et al.(2001) AF319035 AF318996
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: GeneAmp PCR System 9700 (Applied
Biosystem £)
HEFLW A S 3130 Genetic Analyzer (Applied Biosystem )
S : BIO-PROFILE System2 (VILBER LOURMAT
)
CRTHTRY SFE ERE (Bio Craft )
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:yj%ﬁéammAﬁEm:DMmﬂ%mMMKnmmmm)
2L DF 57, B % GENECLEAN II Kit (BIO 101) |
35 Je - REIEHN Aﬂ%HBwMWMMM&MMHHA
pHs.0) iUIOA%Wbto
ITS &3, #% DNA @ 18S-5.8S-25S rDNA IZ81F 5 A X—H—
#BHTHO, ITSI P ITS2 M5 >TWwW5 (Figl), i,
RuBisCo-spacer #[3, # #k* DNA O rbcL-rbeS D X X —H—
#BRTHD (Fig2), PCR R piZ@f Lz o4 ~—d, 227
Y ZETBHEICDOWTO DDBI F—% 2% B LT, ITS ‘?;i::ﬂz
RuBisCo-spacer ## Z F g5 qi/e b D% (Epk L7z (Table 2),
%ﬁﬁ\BH%%MR®7747~«7THR%ﬁm‘
RuBisCo-spacer #& %3, rbcL-F—rbcS-R O 751 <¥—X7 T PCR
#fio 7z, PCR R oHAIE, A DNA : 2~10ng, 751 <X —:
& 10pmol, dNTP mixture (25mM each) : 2.4ul, Ex-Taq buffer:3.0u0,
Ex-Tag (ITS #:%). Ex-Tag-HS (RuBisCo-spacer #@%) : 1.0 Unit,
PEAA (B F 30l 1ITFE) & L7, PCR R &1, 94C :5
2 %fi72o /=%, denature (94°C, 30 #). annealing (ITS ##% :
55°C. RuBisCo-spacer i : 64°C, 1 #7), extension (72°C, 1 »°)
% 35 ™m0k LU, Final extension % 72°C, 10 211 5 LD IZF =L
7o PCREMIE, 7HO—ZAFE WHICKDERZER S/,
=T UAR B, PCREM A 70N ) —IWHIZ KD
7! L. BigDye Cycle Sequencing Kit Ver3.1 {&F ® 7’0 ks a—)LiZ
fi‘ib!‘ Table2 FEDT T4 T —%[ WT, SEP NP PO
TOR ER O, R RE. LY —)JHRICKOAR RE S %
W5 L, FEI P FATRS (TR0 7% /5 POR B O ZH W
AT LTz, £ Bﬂf'\_ﬁ ZHIF—H R NTHG 5ICED Y
FTA A MU, B IRICK D Z IR 21 5 7,
HRBEE R . ITS # % % UF RuBisCo-spacer # % 0 PCR 2
ZRWTH o/, HEMEIE, ITS & Tld Benl (Caull), Hinl
I (Aey 1, Bbill), Fok1, EcoO1091 (Drall) %R V), RuBisCo-spacer
R TIZ Alul, PshB1 (Uspl), Sspl, Xspl (Bfal, Mael) %
F /e, PCR EM 28 THE AP 070 h a—)LZiEnW g2 L
. THA=ATE WEHEL W, TR R SV 2N,

TGccmAACATTTAGAGGAAGGTGAAGTCGTAACAAGG 188
TTTCCGTAGGTGAACCTGCGGAAGGATCATT40CGAAAGCGGGTTCGTTCAATCCCC
CCCGCTCTATAAATTGTCTGTGAGGCCGCTTCGTGCGGCCTCTTTACCCCGAGAAAG | (1gy
AATTCGTTATGCGAAGTTGGGCGAGGGGCGCCTCGCCGAGAGCCTGTGAAAAGGCC
CTCGAATCAAAGCGCACCCCACATTTCAACCCATTAAACTCTGAATCTGAACTCAAAG
GGGCGCTGCGCTAGCCGCGGCTCCCCCAACCTTTAACGTTIGgéiAFAACTTTCAGCGA
CGGATGTCTTGGCTCCCACAACGATGAAGAACGCAGCGAAATGCGATALGTCTTGC  5.85
GACTTOCAGARTOCAGTEANT ATCAMAG TIGARGABATCTT GOBETTCOOGOAT
ACTCCTG(‘GAGCAT(‘CTTGTCGGA(‘TGT(,TGT11GACACCA(,TCGCCCCTCTTLTCTC
CTGTCTCACGACGGGGGAGTCGCGGCGGCGGACTTTGAGTGTTCCGGAGTTCCCAT
GCTCCGAGTGCACCTAATCTCGTGAACGAAGCCTCTCGCGCCCTGCCGCACAGAGT | [1s2
TGTTGACGGCGCTCGCTTCGGCGGCGACTCTCGACTCACCAAACGTGCGCAGGATG
CCTGCCTCATTCCGGCGCTCCGACGCCGACCCTTCTGGGTCAGCGTTGGAAACCGT
ACCACTTTCéTTCGGACCTCCGATCAAGCAAGAGGACCCGCTGAATTTAAGCATATA 255
ACTAAGCGGAGG%A};SAAACTAACCAGGATTCCCCCAGTAACGGCGAGTGAAGCG

Fig. 1 Gene order and locations of primers in the 18S - 25S region (nuclear DNA)
from Laminaria japonica. ITS1 and ITS2 are located between 18S and 5.8S
and between 5.8S and 258, respectively.

rbcl-F
[ E—
GGTGGTACTATTGGTCACCCTGATGGTATTCAATCCGGTGCGACAGCAAACCGTGTT

GCTCTAGAATCTATGGTTCTAGCTCGTAACGAAGGTCGTGACTATGTTGGAGAAGGT
CCTGAATCTTACGTAACGCAGCGACTACTTGTGGTCOTTTAAMAGCAGCGTTAGATT 0"
TATGGAAAGATATTACTTTCGATTACACTTCAACAGATACACCTGATTTCGTTGAAGTT
GCAACTGAAAGCAAATAGTATACTGAAAACAAATTTATAAGAGAT TAATATTAAATAAT
TTTAACTATCTTTAGGTAGCTAAAATAATCAATCTAATTTTATTATTAAAATTAGATTGA
TTATTTTGTTATAAAATTTAGAATTAATCTTAAATTTGTTAGAATTTCAGAAAAAAATAC | RuBisCo-sapcer
TTAATACCCCATATTATTTTAAGCGAAAGTAGAAAGTAAATAAAAAATTTAGTGTATGA
CTAAAAATAAAATTTCTATAATTTATCTTTAAGGAATATTTGAATAGTGATGAGAGTTA |
CACAAGGATGTTTTTCGTTTTTACCAGATCTAAATGATGAGCAAATCAAACAAGAAGT  TheS
TGCTTATGCTATGTCAAAAGGATGGGCTGTTAGTGTAGAATGGACAGATGATCCACA

TCCACGTAATTCATATTGGGAATTATGGGGTCTTCCTTTATTT
tbcS-R

Fig. 2 RuBisCo-spacer and locations of primers in rbc genes (L, S; chloroplast
DNA) from Laminaria japonica.

Table 2 List of primers used in this study

Code Direction  Sequences (from 5'to 3')

18S-F Forward GTGGGAAGTTATCTAAACCTC
5.8S-R Reverse ATGCGTTCAAAGTTTTGATG
5.8S-F Forward ACGCAGCGAAATGCGATAC
25S-R Reverse GGTTAGTTTCTTTTCCTCCGCT
rbeL-F Forward ACTATTGGTCACCCTGATG
rbcS-R Reverse GGAAGACCCCATAATTCCC
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Fig. 3 PCR products of 18 species belonging to the family Laminariaceae, using
primer pair 18S-F and 25S-R (ITS regions). Electrophoresis was performed
on 2% agarose gel and stained with ethidium bromide.
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Fig. 4 PCR products of 18 species belonging to the family Laminariaceae, using
primer pair rbcL-F and rbeS-R (RuBisCo-spacer regions). Electrophoresis
was performed on 2% agarose gel and stained with ethidium bromide.
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Fig. 5 Phylogenetic trees constructed using ITS sequences of Laminariaceae species. Bootstrapping was run with 1,000 replicates and values over 70% were shown at the
nodes. Each asterisk indicates a sequence that was downloaded from GeneBank (see Table 1).



KB P SR 946 % 9

Alaria esculenta*
07 Alpraelonga

1 Al.marginata *
Alcrassifolia
a5 Pterygophora californica*
ygophor Tor
Lessoniopsis.littoralis
[~ Undaria peterseniana *

— 100 I_E Un.pinnatifida

Un.undarioides *

Dictyoneurum californicum *

Costaria costata
[ "Thalassiophyllum clathrus *

Agarum turneri *
- 74 IT‘_| Ag.clathratum *

93  Ag.cribrosum

96 4 Eckionia cava*
99 I—W—EEc/f/onlla stolonifera *

1 Eckloniopsis radicosa*
Eisenia bicyclis *
Lessonia flavicans *
70 L Levadosa”
Le.trabeculata *
12 92 | [— Laminaria yezoensis
L.sinclairii*
100 L hyperborea*
L.digitata *
L.setchellii*
Macrocystis pyrifera*
Ma.integrifolia *
05 Pelagophycus porra*
1 Nereocystis luetkeana *
Postelsia palmaeformis *
Arthrothamnus bifidus
Kj.crassifolia
96 He.sessile *
Kiellmaniella gyrata
L.angustata
L.longissima*

L japonica

L.diabolica

L.religiosa

L.ochotensis

L.longipedalis

83 Cymathaere japonica *
L.cichorioides
90 L.yendoana
Il i
L.coriacea
L.saccharina *
_— Egregia menziesii *

Chorda filum*

0.02
Fig. 6 Phylogenetic trees constructed using RuBisCo-spacer sequences of Laminariaceae species. Bootstrapping was run with 1,000 replicates and values over 70% were

shown at the nodes. Each asterisk indicates a sequence that was downloaded from GeneBank (see Table 1).
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Fig. 7 Phylogenetic trees constructed using ITS and RuBisCo-spacer sequences of Laminariaceae species. Bootstrapping was run with 1,000 replicates and values over
70% were shown at the nodes. Each asterisk indicates a sequence that was downloaded from GeneBank (see Table 1).
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Fig. 8 Restriction fragment patterns observed in 18 species of the family Laminariaceae after digestion of the ITS region PCR product with four restriction enzymes (Ben 1,

Hinl I, Fok I and EcoO109 I).
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Fig. 9 Restriction fragment patterns observed in 18 species of the family Laminariaceae after digestion of the RuBisCo-spacer region PCR product with four restriction

enzymes (Alu I, PshB I, Ssp I and Xsp I).
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Table 3 PCR-RFLP fragment sizes generated with each condition from 18 species of family Laminariaceae. The fragment sizes shown are exact as determined by

sequencing.

ITS
Ben 1 Hin11 Fok 1 Eco0109 |
Laminaria_ japonica 445bp 369bp 503bp 195bp 116bp | 352bp 332bp 130bp | 545bp 220bp
L. religiosa 445bp  369bp 503bp 195bp 116bp | 352bp 332bp 130bp | 545bp 220bp
L. ochotensis 445bp  369bp 503bp 195bp 116bp | 352bp 332bp 130bp | 545bp 220bp
L. diabolica 445bp  369bp 503bp 195bp 116bp | 352bp 332bp 130bp | 545bp 220bp
L. longipedalis 445bp  369bp 503bp 195bp 116bp | 352bp 332bp 130bp | 545bp 220bp
L. angustata 445bp 371bp 503bp 195bp 118bp | 352bp 332bp 132bp | 767bp
L. coriacea 450bp 261bp  112bp 505bp 198bp 120bp | 357bp 332bp 134bp | 774bp
L. cichorioides 450bp  261bp  112bp 505bp 198bp 120bp | 357bp 332bp 134bp | 774bp
L. yendoana 450bp 261bp 112bp 505bp 198bp 120bp | 357bp 332bp 134bp | 774bp
L. yezoensis 449bp  257bp  114bp 619bp 130bp 465bp  356bp 709bp
Kjellmaniella gyrata 455bp  262bp  112bp 415bp 198bp 120bp | 362bp 333bp 134bp | 780bp
KJ. crassifolia 459p 369bp 521bp 198bp 136bp | 489bp 366bp 806bp
Arthrothamnus bifidus 441bp 266bp 112bp 504bp 195bp 120bp | 471bp 348bp 770bp
Costaria costata 462bp 384bp 643bp 203bp 369bp 356bp 121bp | 719bp
Agarum cribrosum 455bp 367bp 620bp 202bp 460bp 362bp 773bp
Undaria pinnatifida 436bp 402bp 656bp 182bp 495bp  343bp 789%bp
Alaria praelonga 302bp 262bp 152bp 108bp | 629bp 195bp 463bp 361bp 775bp
Al._crassifolia 297bp 274bp 152bp 108bp | 636bp 195bp 475bp 356bp 782bp
RuBisCo—spacer
Alu'l PshB 1 Ssp 1 Xsp 1
Laminaria japonica 370bp 230bp 305bp 270bp | 274bp 226bp | 603bp
L. religiosa 370bp 230bp 305bp 270bp | 274bp 226bp | 603bp
L. ochotensis 370bp 230bp 305bp 270bp | 274bp 226bp | 603bp
L. diabolica 370bp  230bp 305bp 270bp | 274bp 226bp | 603bp
L. longipedalis 370bp  230bp 305bp  270bp | 274bp 226bp | 603bp
L. angustata 383bp 216bp 360bp 270bp | 513bp 173bp | 616bp
L. coriacea 383bp 230bp 360bp 270bp | 412bp 274bp | 686bp
L. cichorioides 383bp 230bp 360bp 270bp | 412bp 274bp | 616bp
L. yendoana 383bp 230bp 360bp 270bp | 412bp 274bp | 686bp
L. yezoensis 573bp 376bp 270bp | 473bp 173bp | 576bp
Kjellmaniella gyrata 383bp 216bp 332bp 270bp | 513bp 173bp | 446bp 170bp
Kj. crassifolia 366bp 216bp 343bp 270bp | 496bp 173bp | 365bp 234bp
Arthrothamnus bifidus 315bp 216bp 348bp 270bp | 445bp 173bp | 314bp 234bp
Costaria costata 376bp 149bp 39%p 281bp | 507bp 173bp | 375bp 217bp
Agarum cribrosum 380bp 216bp 413bp 270bp | 510bp 173bp | 397bp 170bp
Undaria pinnatifida 369bp 230bp 392bp 280bp | 672bp 368bp 216bp
Alaria praelonga 230bp 208bp 173bp | 684bp 684bp 380bp 206bp
Al._crassifolia 220bp 208bp 173bp | 674bp 674bp 380bp  206bp
(L.angustata) , Ji~ 515 3>7 (Lcoriacea), F¥F I 1> 7T
4. % %[J (L.cichorioides), T R >7 (Lyendoana), TN\A 127

ATHEIZBNT, By HRL? THDHI2 T4 (genus
Laminaria) O ~0O0O 3> 74 (genus Kjellmaniella) & & %
¥ WG D0, DNA 27 L=y 25 Lk, % DNA
@ ITS B 2" B X UHE gkt DNA @ RuBisCo-spacer & 712D
“CO)%%%@‘EH (ITS #&& : 496 fﬁfj;\ RuBisCo-spacer 7%, : 269 fﬁ
Z (a7 (Ljaponica) D)) ZF'R Lizigi, » 7%k
ERICRD, 3> 7E DB LX) TOXH N GETH > fz. £z,
SE O 2B ETEITDNTO PCR-RFLP (CAPS) 1512 & 57k
£ 43z k0, a8 18%F (a7 (Ljaponica), =1
7 (L.diabolica) . 715 A>T (Lreligiosa), )17

(L.ochotensis), TF 772> 7 (Llongipedalis), XA 327

(L.yezoensis), ka7 (Kj.gyrata), 77 X (Kj.crassifolia) .
337 32T (Arbifidus) . AP A (Co.costata) . 7 F A

(Ag.cribrosum) , 77 77 A (Un.pinnatifida) . 5771 ) (Al.crassifolia) ,
TA XTI HA (Alpraelonga)) \TDOWTIE, BL N TDOZAZ7Y
—Z U MMeEET A 6N5,

FH &)

AHPNIE e T TEEPOAMEY D T ERE L TE N
TNFE S PIEE KT ¢ =)V KR 27— B i
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