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Chromosome observations of Amorphophallus konjac cultivers ™

Genjiro Ishida” and Yuichi Akagi®
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* Contributed from the Hiroshima Botanical Garden No.64
1 ) The Hiroshima Botanical Garden
2 ) Yuki-otsu 1734, Yuki, Jinseki, Hiroshima Pref.
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Fig.1-1. Five karyotypes of the chromosomes at mitotic metaphase in cultivars of Amorphophallus konjac. A: A.konjac
“Zairaisyu’ ,2n=26, B: A.konjac ‘Shinasyu’ ,2n=26, C: A.konjac ‘Bittyusyw’ ,2n=26, D: A.konjac ‘Yamezairaisyu’ ,2n=26,
L: A.konjac ‘Shimanezairaisyu’ ,2n=26. Bars indicate 3,/m.
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Fig.1-2. Two karyotypes of the chromosemes at mitotic metaphase in cultivars of Amorphophallus konjac. F: A.konjac
‘Harunakuro’ ,2n=26, G: A.konjac ‘Akagiodama’ ,2n=26. Bars indecate 3 zm.
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Fig.2. Karyotype of the chromosomes at mitotic metaphase in Amorphophallus konjac ,2n=26. Bar indicates 3um.
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Summary
1. Seven cultivers of Amorphophallus konjac

(“Zairaisyu’, ‘Shinasyw’, ‘Bittyusyu’, ‘Yamezairaisyu’,

‘Shimanezairaisyu’, ‘Harunakuro’ and ‘Akagiodama’
(=}
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were karyotypically observed.

2. The karyotypes of seven cultivers of A. konjac
(2n=26) and wild form of the species (20=26) were the
same to each other.

3. These karyotype data concluded that seven
cultivers of A. konjac have never been contaminated
by interspecific hybridization with other species of

the genus.
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Pollination mechanism of Cynorkis fastigiata, Orchidaceae™

Genjiro Ishida”
Cynorkis fastigiata D52 *
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Introduction

Cynorchis consists of approximately 125 species and grow in Madagscar, the Comoros and East Africa.
Cynorkis fastigiata Thou. is a terrestrial orchid and is distributed in Madagascar, the Comoros, the Massacries and
the Seychelles.

Cynorkis fastigiata flowers all the year round. During the course of cultivation of C. fastigiata in the Hiroshima
Botanical Garden, it was found that all flowers bore fruits and produced seeds with embryo.

Thus, the pollination mechanism of C. fastigiata investigated was reported here for the first time.
Observations and Discussion

When the flower of Cynorkis fastigiata opened, pollen grains purplish color had already been adhered on the
stigma. If the flower had not opened yet and the pedicellate ovary had grown up to 25 mm long, the anther would
have turned purple in color and have dehisced the ventral side and then, pollen grains would have been adhered on
the stigma. However, if the pedicellate ovary had grown below 22 mm long, any pollen grains would have not yet
been adhered on the stigma. At this stage the anther would have turned white to light purple in color and have not
dehisced the ventral side.

Thus, C. fastigiata has a property of the self-pollination mechanism that the anther is dehisced and dropped

pollen grains on to the stigma before the flower bud do not open.
Summary

1. The pollination mechanism of Cynorkis fastigiata was investigated here.

* Contributed from the Hiroshima Botanical Garden No.65
1 ) The Hiroshima Botanical Garden.
Bulletin of The Hiroshima Botanical Garden, No.19: 7-10, 2000.
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Fig.1. Cynorkis fastigiata
A: Flower, B: Pollinaria, C: Fruits, D: Seeds. Bars indicate 5 mm in A, C and 0.5 mm in B,D.
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Fig.2. Cynorkis fastigiata

A: Flower, B: The stigma of flower opened. Pollen grains purplish color were adhered on the stigma, C: Flower bud, D,
E: Side and front views of a stigma of flower bud of which the pedicellate ovary has grown up to 25 mm long. The anther
turned purple in color and dehisced the ventral side and then pollen grains adhered on the stigma, F, G: Side and front
views of a stigma of flower bud of which the pedicellate ovary has grown bellow 22 mm long. Any pollen grain has not
yet been adhered on the stigma. At this stage the anther had turned white to light purple in color and had not dehisced the
ventral side. Bars indicate 2 mm in A and 1 mm in B-G. a: anther, pg: pollen grain, po: pedicellate ovary, r: rostellum,
sp: spur, st: stigma, v: viscidium.
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2. When the flower bud has not opened and the pedicellate ovary has grown up to 25 mm long, its pollen grains
have dropped from the anther on the stigma.

3. Cynorkis fastigiata was autogamous.

——
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Observations of terrestrial orchids of south-west of
Western Australia State.*

. 1
Shuichi Hamatani )
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National park
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National Park __—

Albany

* Contribution from The Hiroshima Botanical Garden No.66
1 ) The Hiroshima Botanical Garden
Bulletin of The Hiroshima Botanical Garden. No.19:11-17,2000.
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X 2. SROMHECHEENL TV
A: Caladenia bryceana, B: Caladenia cairnsiana, C: Caladenia falcata, D: Caladenia filifera,
E: Caladenia flava, F: Caladenia hirta, G: Caladenia huegelii, H: Caladenia latifolia, 1: Caladenia longicauda.
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J: Caladenia pectinata, K: Caladenia polycheroma, L: Cyanicula gemmata, M: Diuris corymbosa, N: Diuris micrantha,
O: Diuris recurva, P: Drakonorchis barbarossa, Q: Elythranthera brunonis, R: Prasophyllum gracile.
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S: Prasophyllum macrostachyum, T: Pterostylis nana, U: Prerostylis recurva, V: Pyrorchis nigricans,

W: Thelymitra antennifera.

VIXRZ2 - F—R b5 U THEEID
7 BEHDORRR

SHIORETHR I MET VD55, 234
RESTZZEHNTE: (K2), ZhbDiEL, B
BB KB EOBMBEEE 1IZTR L, &7z,
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200km® 3 B Pinnacles ¢-H % 7 Nambung National
Park 5, /¥ — A B PEHI300km D Albany (7 /3=
—) Of%, BEEABEBTFERELTAFY MOIC
FEL . &d. %1 DKings Park & 12/ S— ZTHA
125 BILKE AT, BHADO KT D PEXRDERE
R RFEL IR L A>T 3, Stiling Range (X
24N VT VYY) s 2B ERI250km o g
IZJR A3 Stiling Range National ParkPIO i 4 fif 5>
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$l.ovxAgy A=A 5) 7HIMBTHEE AT VRS (199979 1)

RS HH I E DI *
Caladenia hryceana R Rogers Dwarf Spider Orchid Slﬁing Range A
Caladenia cairnsiana F.Muell. Zebra Orchid Stiling Range A
Caladenia falcata (Nicholls) Fringed Mantis Orchid Around Perth, Stiling Range A
M.A.Clem. & Hopper
Caladenia filifera Lindley Blood Spider Orchid Stiling Range A
Caladenia flava R.Br. Cowslip Orchid Kings Park, Around Perth, North A, B
of Perth, Stiling Range, Albany
Caladenia hirta Lindley Sugar Candy Orchid Stiling Range A,B
Caladenia huegelii H.G.Reichb. Grand Spider Orchid Kings Park, Around Perth, Stiling A
Range
Caladenia latifolia R.Br. Pink Fairies Kings Park, East of Perth A B
Caladenia longicauda Lindley White Spider Orchid Around Perth, Stiling Range A
Caladenia pectinata R Rogers King Spider Orchid Stiling Range A
Caladenia polycheroma Hopper & A.P.Brown  Joseph's Spider Orchid Stiling Range A
Cyanicula gemmata (Lindley) Hopper Blue Chiona Orchid East of Perth A
& A.P.Brown
Diuris corymbosa Lindley Common Donkey Orchid East of Perth, Albany A,D
Diuris micrantha D.L.Jones Dwarf Bee Orchid East of Perth D
Diuris recurva D.L.Jones Mini Donkey Orchid East of Perth A
Drakonorchis barbarossa Common Dragen Orchid Stiling Range A
(H,G.Reichb.) Hopper & A.P.Brown
Elythranthera brunonis (Endl.) A.S.George Purple Enamel Orchid Kings Park B
Prasophyllum gracile Lindley Little Laughing Leek Orchid Stiling Range C
Prasophyllum macrostachyum R.Br. Laughing Leek Orchid Albany E
Prerostylis aff. nana Snail Orchid Stiling Range C
Pterostylis recurva Benth. Jug Orchid Kings Park, Around Perth, Stiling A, B
Range
Pyrorchis nigricans Red Beaks Stiling Range A
(R.Br.) D.L.Jones & M.A..Clem.
Thelymitra antennifera (Lindley) J.D. Hook, Lemon-scented Sun Orchid  East of Perth B
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Diuris micranthalX T ERFITIIAKR 2> ThH 6 TF
SNk S ELBICEFL O (RB5-A),
DIFFIE, MAE -7z & IR ICH B & HEl &
N3, 72, Prasophyllum macrostachyumid+45 %
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Summary

Habitatis of over 20 species of terrestrial orchids in
south-west of Western Australia, Australia were
observed in September 1999. They could be sorted
into some patterns; most of the species were seen on
the ground of open forests or grasslands with
straggling bushes, and some were seen in the open

wetland.

SZEHLU5[AXE

Hoffman,N. and A.Brown 1998. Orchids of south-west
Australia. Univ.of W.Australian Press.

RS RAT EMmEEE1999. MAMRITIE A —A b5
)7 99~°00, HASCAL.
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Pteridophytes of the Northern Thailand*

Naoko Inouel)

ERIEILA4B~170 0 4 U, EHAEABE
MRS O FRIEEB FHHRERO —R
ELTHAALEE (K1) Ol HETIHE
1872 2 OHIRITE U CIHEVR I RIS 5 A5,
Bt A AtE T X 2 & h B iE O R A
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N5 (KontalE 1999), —H T, ZOHIKIZH WL
T3k 2 MERE FM ORIFOD 7= 0 IZ TR L
., FOHRENPEE LTS (77— bEK
Wikt v & — 0Dt — L= {htip//www. wnn. or.
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205, VA IEI00mEL T DL Pinus merksii. X1
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EZ M 7 & 5 F & MK T Platycerium wallichii®®
Pyrrosia lanceolata® & 5 e BH L S REET Vv & &
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% Contribution of the Hiroshima Botanical Garden No.67
1 ) The Hiroshima Botanical Garden

Bulletin of The Hiroshima Botanical Garden, No.19: 19 - 28, 2000.
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Fig.1 Research points in Nothern Thailand

(Numbers indicate the research points)
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24 EILEREICEWVTEEL A THEHPDO U X b

SELAGINELLACEAE (4 7 &3}
Selaginella helferi Warb.?(Point3. 1115-14)
S.involvens (Sw.) Spring? (Point9. 1116-23)
S. pubescens (Wall. ex Hook. & Grev.) Spring (Point5. 1115-20)
S. sp 1.(Pointl. 106-2)
S. sp 2.(Pointl. 106-2")
S. sp 3. (Point3. 1115-14)
S. sp 4.(Point 5 1115-21)
S. sp 5.(Point11. 1117-15)

SCHIZAEACEAE (7 % &%}

Lygodium circinatum (Burm. f.) Sw. (Point3. 1115-15)
L. flexuosum (Linn.) Sw. (Point8.1116-13, Point10. 1117-7)

DAVALLIACEAE (¥ / 7%})
Nephrolepis delicatula (Dene.) Pichi-Ser. (Point11. 1117-7)

PARKERIACEAE (Fv 74 ¥ &%})
Adiantum philippense Linn. (Point11. 1117-15, Poini6. 1115-19)
A. caudatum Linn. (Point8. 1116-12, Point]1 106-1)

PTERIDACEAE (4 / &tV YR
Pteris biaurita Linn. (Point2. 158-1, Point5. 1115-9)
P. cretica Linn. (X #4735/ 4 /& + Y 7, Point2. 158-5, Point5. 1115-10)
P. vitrata Linn. (E T Y < ¥ &, Point5. 1115-22)

ASPLENIACEAE (F v > ¥ #7})
Asplenium interjectum Christ (Point11. 1117-18)

BLECHNACEAE (V¥4 5#)
Brainea insignis (Hook.) J.Smith (Point12. 1118-3, Point4. 1115-3)

DRYOPTERIDACEAE (4 > #%})
Dryopteris cochleata (D.Don) C.Chr.? (Point4. 1115-4)

21
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THELYPTERIDACEAE (bt £ 3 #F})

Thelypteris aspera (Presl) K. Iwats. (Point2. 158-6)

Thelypteris ciliata (Wall.ex Benth.) Ching (Point14. 1118-1)
T. parasitica (Linn.) Fosberg (7 75 & &', Point2. 158-3)

T. sp. (Point 13. 1118-2),

ATHYRIACEAE (X ¥ &%}

Anisocampium cumingianum Presl (Point11. 1117-16)

POLYPODIACEAE (¥ 5 £ %)
Pyrrosia lanceolata (Linn.) Farw. D#/NU 7 (Point7. 1116-15)

] =

FRIFILA4A~17HD 4 HRE., #HEEAAER
YRR F OB EERAERO-BE LCH 4
ALEBONER 4 FAEE L 7=, Z DBRICHEEE L 7= &4
O &S BEOR R L, TOY R EBELL, 11
FH2E25%E (REHTEL0HE % &) SRS/,

Summary

Field research of the flora and vegetation of the
Northern Thailand was carried in November, 1999,
by the project of Japan Association of Botanical
Gardens. Pteridophytes were collected and those
herbarium specimen were made for a part of the

research. Eleven families, 12 genera and 25 species

(including 10 undetermined specimens) of

Pteridophyta were recognized.

5 B X ®

Konta, F., C. Phengklai, and H. Koyama 1999. A
Floristic Survey of Doi Inthanon, Thailand in 1998,
Bulletin of the National Science Museum Series
B(Botany), 25(2):79-88.

Tagawa, M. and K. Iwatsuki 1979. Flora of Thailand.
Vol.1 (Pteridophytes), TISTR Press, Bangkok.

and 1985. Flora of Thailand.
Vol.2 (Pteridophytes), TISTR Press, Bangkok.
and 1989. Flora of Thailand.

Vol.3 (Pteridophytes), TISTR Press, Bangkok.
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012345678¢l1011
Contimotar

012345678681 J
Centimetar

Fig.2. A-C. Selaginella helferi Warb. (1115-14"). D-F. S. involvens (Sw.) Spring (1116-23). G-1. S. pubescens (Wall. ex
Hook. & Grev.) Spring (1115-20). J-L. S. sp1.(106-2). The number inside ( ) shows the specimen number. Unit of the

scale in A, D, G and J is centimeter. Bars in B, E, H and K indicate 1 ¢cm, and in C, F, T and L indicate 1 mm.
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012345678010
Centlmater

0123456780101
Centimeter

Fig.3. A-C. Selaginella sp.2 (1115-14). D-F. S. sp.3 (1117-15). G-I Lygodium flexuosum (Linn.) Sw. (1116-13). J-L. L.

Sflexuosum (Linn.) Sw.(1117-7). The number inside ( ) shows the specimen number. Unit of the scale in A, D, G and J is

centimeter. Bars in B, E, H and K indicate 1 cm, and in C, F, I and L indicate 1 mm.
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CIFIARNETOI N
Curimatne

Fig.4. A-C. Lygodium circinatum (Burm.f)Sw. (1115-15). D-F.. Nephrolepis delicatula (Dcne.) Pichi-Ser. (1117-7). G-
1. Adiantum philippense Linn. (1117-15), J-L. A. caudatum Linn.(106-1). The number inside ( ) shows the specimen
number. Unit of the scale in A, D, G and J is centimeter. Bars in B, E, H and K indicate 1 ¢m, and in C, F, l and L

indicate 1 mm.
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01284 567891011
Centimeter

Fig.5. A-C. Pteris biauritu Linn. (158-1). D-F. P. cretica Linn. (1115-10). G-1. P. vittata Linn. (1115-22). J-L.
Asplenium interjectum Christ (1117-18). The number inside ( ) shows the specimen number. Unit of the scale in A, D, G

and J is centimeter. Bars in B, E, H, K and L indicate 1 cm, and in C, F and I indicate 1 mm.
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Fig.6. A-C. Brainea insignis (Hook.) J. Smith (1115-3). D-F. Thelypteris aspera (Presl) K. Iwats. (158-6). G-I
Thelypteris ciliata (Wall.ex Benth.) Ching (1118-1). J-L. T. parasitica (Linn.) Fosberg (158-3). The number inside ( )

shows the specimen number. Unit of the scale in A, D, G and J is centimeter. Bars in B, E, H and K indicate 1 cm, and in

C, F, I and L indicate | mm.
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01234567 891011
Centimeter

Fig.7. A-C. Anisocampium cumingianum Pres] (1117-16). D-F. Pyrrosia lanceolata (Linn.) Farw. (1116-15). The number
inside () shows the specimen number. Unit of the scale in A and D is centimeter. Bars in B, C and E indicate 1 ¢cm, and

in F indicate 1 mm.
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R
Observations of plants of Mt. Roraima and the around area in Guayana Highland*

Shuichi Hamatani®

i U & I

o354 <id, FRALERCIEA B X T FEic
AR o, KL B L Ehd (&
1997) F—TNAw v Fy (F74) DVEDTH
5 (M1, 2).lhboaHMEIc@ERIITT, 7
SN, HATTOEEL S D, REHMHEOERIZ

2810miZET 2 (K 3), ' aovET :‘ _Dﬂiu:.:‘f"_’ H47F
E7FEHICHET BT T4k, EL b RE K i AR,
£ <,
SR EAEIKICES>ThD (K4), Al EE AR
S TEon
1000 km

K2, a4 < UDME
Frit

HATFH
Eladll

——2

1000km
AL A § 10km
[}
M3. us4 <UD ELEROBEXUII74TT
1. ¥7ratouE (BEoHs) 1 DHE

% Contribution of The Hiroshima Botanical Garden No.68
1 ) The Hiroshima Botanical Garden
Bulletin of The Hiroshima Botanical Garden. No.19:29-41,2000.
KHE IR, KEHZESEH4E (1998) KB I ML DIIMELZEDTH S,
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R5. vs4 <l toks

K4, avs4~<LnEs WEZBS EEmb o tmOBHRE LR
B PLRALILERIES EF—TLIRIZRZ B 0., HFRRETH 3

AR

X6. HORMEIMKEHIELEZEI NS

£1. vy < LToOLUEpH & B S OFE

i R pH ME e F x
7 60 . BOKBEOMNIE 0, O LICH4 ¥ — RO FEHSHEET B, pHIZEW
' WaBE L /<M, Drosera roraimae, Orectanthe spectrum. Stegolepis guianensis %
2 55 MDD UBL B0, M BATRAEVWSIIEE > TV 5, Connellia 5P~
’ Schefflera rugosum. Stegolepis guianensis &
3 A5 LTICHAE L - B OBIC & 5 781, Ledothamnus guianensis. Utricularia
) quelchii %
4 4.5~5.0 1. Brocchinia sp.. Drosera roraimae %
5 50~55 | &Y AZNANL =D,
6 5.0 F&KE. Brocchinia sp.« Cyrilla racemiflora. Epidendrum sp.. Orectanthe spectmm‘}faepalanthus
’ sp-« Stegolepis guianensis Utricularia quelchii &
7 5.0 TEVEONE, Connellia sp.. Epidendrum sp.. Scheffrera rugosum. Stegolepis guianensis.
) vyo—f %
JRNEEER, Cyrylla racemiflora. Drosera roraimae. Epidendrum sp.. Papeparanthus
8 4.0~45 sp.~ Pleurothallis sp.. Stegolepis guianensis. Schefflera rugosum. Utricularia quelchii. ¥4
DM, VTV F, kAT I AX TNV E, T o5 &

AR 7 25
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8. HOREOEAI LR T BIEM |

Loursn N _ )
A N {63 Befaria imthurnii(Ericaceae)

3

il *ur-ak g -
N FORVISIIEE X — VB EOWEIZLDIRET
bNT3, L DF T4 DEM IR, RO
X 7. ud4 <L EOBREER BRMR YNV FICRO N AL B EL 2EHE
(EHRIZH W T — 2, BFEIEpHER ARG, E LEBL, F0E X ZOMBOREE TS5 L
Bzl EAho Eig, SR ER) BHIE TN 5,

HEHIT, 1997 F 2R 6 BE 1 ABHIT,riTT
oS4 vII ECKBRMEL. 974 vl LT
F ORI OVEDTH B354 774 (Parai-
Tepui) OEMEFEL 7=,

= =

c \ s !
9. BOEREMPESR. HOMBICH 5 LBITHRM < /NUDOKEY
A: Octomeria sp. (Orchidaceae), B: 7 v#loO—fE, C: Utricularia sp. (Lentibulariaceae). D: Utricularia quelchii

(Lentiburariaceae)
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A7 1< DHEY & LEWpH

0747 UOEMIBA ORI 3 IR L7, =L
PO RGE L EREMRICR L 22, EZEITE
HWEEA - PLOBEPELICHEEL (K5).
FHOBE A A — b bBEA— P LA BHEXD
W6 B D ABITIZ L BBBIIIERICHETH - 7=,
Bt EOEFIE. EAMNICBEOREIC X IR &

i
7

(10, HEMED 2\ AN O REA

N, BORMITIZHIZE,N L <ER X1 (X6),
2542l EDRIEIESubmicrothermic
Ombrophilous Climate (FHKIEA10CRERE 7-13
ZNLT T, BIEHOMRHE. BAPHOANOR
LIZEbans. BIMLEMEOSE) 14 E s h
% (Berry et al., 1995)., £X L #DFEH T, 5[H
. REHATIRENE 0D, EE2700m B OH)
R & ROICTEE U225, Kikid. Hdid13~18'C T,
EXYNTROUAELSH L2 L 101325CETL

A: Cyrilla racemiflora (Cyrillaceae), B: Ledothamnus guianensis (Ericaceae) A8 12 1- & D TEROKE N RA D |
SEIOFEE T 5 5 SHDEENZIW 5 Ni~. C Gaultheria sp. (Ericaceae), D: Magireothamnus specisus
(Rubiaceae). B: HWIEEWA Y 2/ K4 Y RO—, F: EGLWEEHEL TS/ £ 4 VRO —i8

(Melastomataceae)
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o RN !

K11, LD SEL G-k 2 A TEREA K
T3

HL. ®AIZI0CE TTI A 572, I ERREFEAFH
IEbLRTOBREAIEEIZES, BILWERS L
WUIEEE . RIEQOEIEFE L - 7,

R 7 2R L7zl B0 8 BT s T HEDpH %
ML=, MERBRE ZOMBADME. B LUEEF
LWz oW TIEER L ISTRLE,

OB E —5 CHEL T2 Z L3 TELN
2, EREE LT, BORGOEAR., HLEDH
BorZAEZAIZE—- FEORERFEL (K
8). A AU TEB (5B K. X FER
(22 *FER) ZEOBEFAIICD LT MY
EHL (XK9), 2Ok u5BmEREP»OLELT
Y75 Fx3iIz7ud (FVIFH., VIEZLXR
X7 RVYA (VY VED aEOMENS SV
BEEND B RS ET LTz (K10), & 5iZ,
Wk a @ cRBE LD 1K< & - BT
2. EEAERER (K1), 2FTLEZX £7
AV RA (ZTFTRY, Avoave AT L
s (rvIVYIR), ZTTATAT EY
g5 (FYVVIHR) FO, BEXA1~1.5m
127 B A RO EARY (K12) Ofl, &7
VELLEB (VR o—Ff, Fuvxs wuifw
T (Evvry TR, 2 X FERBEMSO/ND
BB LT (X13). /2, WRo4s L
Bl TSI ESTWaENWEZATEY YD —
PRI Fy PLsBo—BErERshE (X
14), BB L - CHER E o REIDRARIZY =

X12. WEIZEEE TS, HEHAROHY
A: Stegolepis guianensis (Rapateaceae), B: Orectanthe
sceptrum (Xyridaceae),C : Everardia montana

(Cyperaceae)

JL7 AITZx4 (vaFER) (R15) OAT. KX
EVEDTHEN S mBETH -, £/, KHEOD
BREOERHZIIF Y FUTREES oy =
TERO—E (WFhE/S4 79 TR SRFEL
TWBDHREL RoN7- (M16), K4V L 8D
BT, SEOEETHE—Y 7 VB LY ¥
(X17) BEEE NI,

INTATT A DKE & £iFEpH

854 F T4 Lid, 7747 LDWEEER15knC
B54 VT4 ADEFEL ZDMEDREHDOABIRT
b5, SE., uFAvELUDOR-AF ¥ VT (NY
A=) ELTHI#HE 1 BFOWELE, 774 &
ZDBDONTNED, 0T VvORERBNLRT —7
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X13. ¥EHNIZZ < EHT B B/ N0 kY

A: Epidendrum sp. (Orchidaceae), B: Habenaria roraimae (Orchidaceae), C: Drosera roraimae (Droseraceae),

D: Utricularia sp. (Lentibulariaceae), E: Paeparanthus sp. (Eriocaulaceae)

Aoy TrTREL, T—They v 7 ORI
o, RESKOEA, TBREIE2BIE 57

EZAIIBIR ENZFEBIROBHE DV EDTH
% (X18), Zildkid, KiREM &M x Mo
THERGE L -EFHE - TH D, HBMEAHD
I8 LR ->Tw3 (H19),

/85 4 T 7 1 DX Submesothermic Tropophilous
Climate ((FYYSKIMEAI8~24°CT, 12AED S 2 ~ 4
r ARDEZESR b B RILEOSRE) o4 mah
% (Berry er al.,1995), &[T L 7= g oD 4 212
1400mBEETH B4, POIFERIFIZIZTIES35C
ETEHMHD ., HEICIZISCETCT - kA,

NIATTA BT, JEROMETIHE
pHZ% JIE U 7= (X120) , PIEHRER E 7 DS OME, &
FUHEBL T oz ontizE 2 IR L=,

BRESE, FLPEFT Y4B (5 V8 o—
MEO2 = - o BB CEHEI N, BWL
TAYYUTYRL, A AR LOBBEALESTH -
7= (F21), LA L, /NE 2R (YA LI

AT, WSOPDBY - =165 D1 3w,

VAR SR (X22), MEEBTIEY 5 vicpl
eV ERENERL, FHOEF L ZEL - it
BROMNT, Tl HFRICAS LEmIEHIC R0
(X23), &< EubREERL -,
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sl D |
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K14, EHADD LEL &> TAM I E > Tk e ZAIZEF L T /-1l
A: Connellia sp. (Bromelliaceae), B: Epidendrum sp. (Orchidaceae), C: Epidendrum sp. , D: 4 (D —F&(Gramineae)

¥ & &
mEmInEmE e 4 vl b5 4 FT4T
B o Blotz, E720 874 F 741N T
g, EEIBEHME, X 5 ICIIMEE L TidkEL
Hix 5Tz,

F7rEMOLEIEEET, pHEI 255D
MBEMTH B (BIE, 1987) EHIENhTWAEDR, &
EFAE L /- ETlEpHA 4.0k D 3 EVWE I AR
bl hr o, BRI A4 UEDRA Y b 5DKE
(X24) B E. WThIEPPREAEFLTNS
BrOLEFEEL T, YL THHIEETTED

X15. Schefflera rugosum (Arariaceae)
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XI16. BIARPEDEREIZELET 5/34 & v 7K} (Bromelliaceae) DiEh
A: Tillandsia sp.  B: Tillandsia turneri C: Brocchinia sp.

Il=v 5

S &

X17. A: R4V FSOEE B:ZFZTRoNEZYFY

X18. /X747 713 (B0 —EBE< h-T K19, 547 T4 0542 U BHTIAY
W5 EIEESY) AT = UERR. BERIINORIC £
HPBADOHNH AR, ZRAUMNBEREL &5

T3
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= A dii]

RI20. 285 4 7 7 1 OEEIERT
FEgL O — 2, BRI pHE ARG AR T

DIEZpH4 A FIREDZEE 5 L NS DNEKRTH S,
Wz, SO L EE TWEWERRe, KoYy T
LEREETIE, ESIEVpHEAR =D h
g Lisi,

85 4 F T4 TRONZFMIITIL, FE,O L&
LISKEAH D (H25). BHODFEFEE L TR
BT HEAEA TWB LU 6z h, JEHEREID
<, ZOTIRRERES (X26) &RFOMGHELT
Hot. M. EEHOThoOKRE S pHIZE.0~
558 H56F, MUCHEDEDDXS TH 72,

LIZAT, ETFEHMOT T AT VT VIEH
By, SR ERBEHC XD, Bl e Bk 3 EE
b, ZOBLENL, BETREDALRUL
FEFNBESITEHTETCNS, SREOFES %
DVEDTHB, NZFAXLIBFE, T—TIh~Y
vFUREROBMEE LTHEMEL. AllzxLTiE
ML T TWB LI THBA, T T4 <l
IR, XAXXLF, T5VA, H4T7FTOH
Biok 570, AEFARE D30, EEIDL L
IZEM5E, ABDERLEHASELIH5IZRG

2. 73545774 TOLEpH & FEHh R OE

Bl pH it =
9 5.0~5.5| K B
10 5.0~5.5|% t O &
11 5.0~5.5| & JH

. TRERRYRI. 7 O T3 4 ISR
Toh Tk, KELELLDDHBKIICALT
(K27), TIOHIZIE, BIAIEY 2 — 2T A5 T
728y Y a I =YD EELEENTED,
IhBI1210~25CLnd a5 4 2L LOKBETIR+
DNEETEZOT HERIIEHET50ELH 5,
IhE TIIEAREEC X > TRAMEEF N T
L OfEMEAABIZ L > THWGAZh, 5%DFE
EDENTAHIENLEE NS,

] =

BRIz A5 X7 T BT ET ST~
NLT YT yDUEDTHBuTAvILE LD
gDV L2835 4 774 OffiE K UL EpH %
FEL =, T T4 <l ETIEpH4.0~6.04, 737 A
7 74 TidpH5.0~55M R & i, BiET3Z
D 2 M T, B & - RURNEEEZ L 0, &<
B B REESRER S hk,

Summary

It was examined plants and pH of soils at
Mt.Roraima, which was one of table mountains of
Guayana Highland in north of South America, and at
Parai-Tepuy which was a lower area near
Mt.Roraima. The values of pH were observed
between 5.0 and 5.5 on the upper-areas of
Mt.Roraima, and between 4.0 and 6.0 at Parai-tepui.
According to geographical isolation and climatic
differences, it was observed complete differences in

the vegetations between Mt.Roraima and Parai-tepui.
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L

X21. 735 4 774 OEFEEHS TEE I N HEY

A: Epidendrum sp. (Orchidaceae). B: Cyrtopodium sp. (Orchidaceae), C: D: 4 *BlO—FE. E: Omthrosanthus sp.

(Iridaceae). F: Bulbostylis paradoxa (Cyperaceae), G: Rhynchosphora ciliata? (Cyperaceae), H: /1% Y U 7 H&lD
—H, L v 2 Flo—iE
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R22. 7874 7 74 DN BTN TR S hrzhEY
A: ¥ & O—T&. B: Pitcairnia sp. (Bromeliaceae), C: ¥ b 7 / A FO—H, D: > ARDO—~H&

£EH L U5 FAXHE WERL 1988, ¥ 7 S @B E BRI KM —
HRMIFRTNO. V.  (FBEHIR)
Carias,C.B. 1988. Roraima. Editorial Arte. BEVESE 1987, LbhiitH  FTFEBOL
Weidmann,K. 1993. Flores de Venezuela. Oscar 1. Bz 49(11) : 35—41.
Todtmann Editores. — 1997. EAEZEMOEE X7 FEH.
Berry,P.E.,Holst,B.K.and K.Yatskievych. 1995. Flora of Za—by 17(9) :20—31.

the Venczuelean Guayana Volume 1: Introduction.

Missouri Botanical Garden. Timber Press.
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