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Cytological study of Anredera cordifolia subsp. cordifolia (Basellaceae)
naturalized in Yunnan Province, China

Tadashi Kanemoto", Toshiaki Shiuchi", Zhonglang Wang ? & Kaiyun Guan®

D Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
» Kunming Botanical Garden, Kunming Institute of Botany, Chinese Academy of Sciences,
132 Lanhei Road, Kunming, Yunnan, 650204, P.R. China

Abstract: A cytological study was carried out on Anredera cordifolia subsp. cordifolia
naturalized in Yunnan Province, China. The karyotype formula was designated as 2n = 36
= |M+29m+6sm, almost the same as that reported from Argentina by Xifreda e al. (2000).
In East Asia, two cytotypes of A. cordifolia subsp. cordifolia, 2n = 36 in Yunnan, China
and 2n = 30 in Okinawa, Japan (Kanemoto 2009), are naturalized.

Key words: alien plant, Anredera cordifolia subsp. cordifolia, Basellaceae, karyotype,
Yunnan.

According to Hashimoto (1996), the genus Anredera (Basellaceae) includes 5-10
species and is found in tropical America. Xifreda (1999) described A. cordifolia (Ten.)
Steenis subsp. gracilis (Miers) Xifreda & Argimén as an infraspecific taxon in A.
cordifolia, and two infraspecific taxa have been studied cytologically by Xifreda ef al.
(2000)—A. cordifolia subsp. gracilis with 2n = 24 = 20m+4sm and A. cordifolia subsp.
cordifolia with 2n = 36 = 30m+6sm. In contrast, Kanemoto (2009) reported 2n = 30 =
2M+20m+8sm for A. cordifolia subsp. cordifolia naturalized in Okinawa Island, Japan, and
indicated that the plants are pentaploids originating from hybridization between two
subspecies, subsp. gracilis (4x) and subsp. cordifolia (6x), on the basis of karyotype
characteristics. Anredera cordifolia subsp. cordifolia is widely cultivated and often
naturalized at low elevations in tropical East Asia (Lu 2000, 2004; Liu 1996). During
fieldwork in 2009 in Yunnan Province, China, two individuals of A. cordifolia subsp.
cordifolia were collected. The purpose of this study is to characterize the karyotypes of the
individuals in Yunnan Province, China.

Materials and methods
Two individuals each of A. cordifolia subsp. cordifolia—collected from Dali Ancient
City, Dali Baizu Autonomous Prefecture, alt. 2076 m, and from Kunming Botanical
Garden, Kunming City, alt. 1936 m, in Yunnan Province, China—were used for the present
study. They were cultivated in pots in the Kunming Botanical Garden. Somatic
chromosomes were observed in meristematic cells of root tips. Fresh root tips, 5 mm long,
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Fig. 1. Somatic chromosomes of Anredera cordifolia subsp. cordifolia from Yunnan Prov.,
China (2n = 36 = IM+29m+6sm). A: Metaphase, B: Individual chromosomes arranged in
decreasing order of length. Scale bars indicate 4 pm. Arrowheads indicate submetacentric
chromosomes.

were fixed in a 3:1 mixture of 99.5% ethanol and glacial acetic acid for one night after
pretreating in a 0.002M 8-hydroxyquinoline solution for 8 hr at 20°C. The root tips were
macerated in IN HCI at 60°C for 10 sec, and the meristematic regions of root tips were
stained with 1% aceto-orcein. Chromosome slides were prepared using the squash method.
Chromosome morphology was described according to the nomenclature of Levan et al.
(1964). Vouchers were deposited in TYM as photographs.
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Table 1. Measurements of chromosomes at somatic metaphase of Anredera cordifolia subsp.
cordifolia from Yunnan Prov., China (2n = 36). Individual numbers are given in decreasing
order of length.

Length (um) Total Arm ratio Form*
Short arm Long arm

1 2.4 33 5.7 1.38 m

2 1.4 3.9 53 2.86 sm

3 25 2.7 5.2 1.08 m

4 2.2 3.0 5.2 1.33 m

5 2.3 2.8 5.1 1.18 m

6 2.3 2.8 5.1 1.24 m

7 2.1 3.0 5.1 1.44 m

8 23 2.7 5.0 1.16 m

9 1.2 3.7 49 3.00 sm
10 24 2.5 49 1.05 m
11 2.0 2.8 4.8 1.44 m
12 24 24 4.8 1.00 M
13 23 2.5 4.8 1.05 m
14 2.3 2.5 4.8 1.11 m
15 1.9 2.8 4.7 1.48 m
16 2.3 24 47 1.05 m
17 1.5 32 4.7 2.17 sm
18 2.1 2.5 4.6 1.21 m
19 1.8 2.8 4.6 1.59 m
20 1.7 2.9 4.6 1.69 m
21 1.7 2.8 4.6 1.65 m
22 2.0 2.5 4.5 1.24 m
23 2.1 24 4.5 1.15 m
24 2.0 2.5 4.5 1.28 m
25 2.2 23 4.5 1.07 m
26 1.2 33 4.5 2.79 sm
27 1.8 2.7 4.5 1.48 m
28 2.0 24 45 1.18 m
29 1.7 2.7 44 1.54 m
30 1.8 2.5 43 1.42 m
31 1.7 2.5 42 1.43 m
32 1.2 3.0 4.2 2.53 sm
33 1.0 3.1 4.1 3.18 sm
34 1.8 2.3 4.1 1.31 m
35 1.9 2.2 4.1 1.20 m
36 1.8 2.3 4.1 1.28 m

*Levan et al. (1964)
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Results and discussion

Chromosome number was determined to be 2n = 36 (Fig. 1A) in all four individuals.
The measurements of the somatic chromosomes at metaphase are shown in Table 1. The 2n
= 36 chromosomes showed gradual size variation ranging from 4.1-5.7um, and the
karyotype formula was designated as K(2n) = 36 = IM+29m+6sm (Fig. 2B). As to the
cytological features of the two subspecies of 4. cordifolia in their native Argentina, 2n = 36
= 30m+6sm in subsp. cordifolia and 2n = 24 = 20m+4sm in subsp. gracilis have been
reported by Xifreda ef al. (2000). Kanemoto (2009) reported 2n = 30 = 2M+20m+8sm
from naturalized plants in Okinawa Island, Japan, and recognized the plants as hybrids
between the two subspecies. The cytological features of naturalized 4. cordifolia subsp.
cordifolia in Yunnan were similar to those reported by Xifreda et al. (2000), but differed
from those reported by Kanemoto (2009). In East Asia, two cytotypes of A. cordifolia ssp.
cordifolia, that is, 2n = 36 in Yunnan, China, and 2n = 30 in Okinawa, Japan, are
naturalized.

According to Sperling (1987), naturalized plants of A. cordifolia subsp. cordifolia
throughout the world do not produce fruits with mature seeds, and the plants seem to
spread by tubers abundantly produced at the bases of stems or in the leaf axils of old stems.
Indeed, the naturalized plants of 4. cordifolia subsp. cordifolia have been reported to bear
no fruits with mature seeds in England (Hooker 1837, as Boussingaultia baselloides),
southern and southwest Europe (Walters 1964), Malaysia (van Steenis 1957), Japan
(Takahashi 2003), China (Lu 2000, 2004), North America (Michael 2003), Australia
(University of Queensland 2011), and New Zealand (Given 1988), and the plants
naturalized in those regions propagate by tubers. Cultivated and escaped plants of A.
cordifolia subsp. cordifolia throughout the world may contain the pentaploid cytotype
reported by Kanemoto (2009).
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Climatic events that affected the blooming date of 50 cultivars of
Prunus mume in the Botanic Gardens of Toyama from 2013 to 2015

Toshiyuki Yamashita

Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan

Abstract: The blooming date of 50 cultivars of Japanese apricot, Prunus mume, in the
Botanic Gardens of Toyama was examined for 3 years (2013-2015), and the relationship
between the blooming date and temperature was analyzed. The early-blooming cultivars
of Japanese apricot (the Yabai group), such as ‘Kotdji’ and “Yae-kankd’, bloomed in late
January in 2014 and 2015, although blooming was delayed until early March in 2013. It
seems that low daily mean temperatures from December 2012 to February 2013 affected
the blooming of these cultivars. Some cultivars in the Yabai and Hibai groups blossomed
later in 2014 than they had in 2013, It seems that low daily mean temperatures in February
2014 influenced blooming. The cultivars of the Bungo group blossomed in late March

every year.

Key words: blooming phenology, Prunus mume, temperature
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SERTETIERT 5 &, TOROKEDOKEE
BIELAEZT VWD EHBEEIN-, L
L. 2013 £ & 9 HBITEASEN 7= Al (BB
S, BRI O BHY ., THHIiT20134F
3A7H. 8H, 18 HMHEHKIR 10°C LA L
DIBENBRTE AR S, 1T 2015 i Bk
DEDIZI AIRIBE Th o= 2 & NBEICE
BLI-LEZON,

BRHRIREIIS B B EHRUR 5°C & B4
BE REAE 11 A1 LCEHLTHLE
L7z IZEAEOERET 2013 4 11 AN
2014 EDOBHTER  TORPREEBEEN L -
EHEVMEZ R L., 2015 45,2013 £E & Vs,
DT EIE 2014 FiZiE—BEETERE L2
WARIRIZ#E - 7= Z & CRTEA I S, BB
BRTEIRE T A7 DIZIBENRSLE L ol ®
LRI NI, F 72 B & ORFEICOWVT,
2013 £ & 2014 £ & CHEIBEOENKE D
Sl Z EI AR L&k 51220142 A LA
L3 APADKBAFELTWAHEELLN
7=

ZDFHILDVERRIZH T > T, BILKEER



December 2015

F 2 ADRIER &4 0%6R

(0,) BYEEtH

BUFAMIERHE 11 H26M4E 3 A EToOHERRIE. OTH-7-

-
(Y

~Y.

R &

L EEZ ORI

-
—

LR ek B R R0 7 A 7 ABIAL TRl

A5 A OBIE

« 3.



14 Bull. Bot. Gard. Toyama

HUISERZE & o & — B B E A I3 AR
W IZE |, BRRBEEBT, ZIIREL
THRILEP L LTS,

31 FRSTHR
Doi, H. 2007. Winter flowering phenology of
Japanese apricot Prunus mume reflects
climate change across Japan. Clim. Res. 34:
99-104.
K[ET. 2015. BEORRT —FRE.
http://www.data.jma.go.jp/obd/stats/etrn/

No. 21

index.php (2015 4 10 A 30 HA#EED).

KHE PE-FARK B 1984, EHFEEHICET
DHFE (M) —7228 Y ATREFRICBRL O
—. FRHSUEARE S5: 163-175.

Bk B - KEGRER. 2010. 19614E~20074F
DU A DORTEIZBIT 2RR4F41L - HugkiY
T, B¥ERR 66: 279-288

(T2, 2005. BILRPREVERPIHEE
ENTz Y A OEYEEEOR. LR
R EY R 10: 15-22.



Bull. Bot. Gard. Toyama 21: 15-22 (2015)
B LR Rl e

YoFI7SOEREEHFTLE PavFarvdTF<I¥rs5| o
MR X D

W EERETR © - RIRFERA ¥ - A4 D - IEEER Y - G)IBB Y - ZNEEY -
ZNHED - WREKER " - FRER" - ZAERED - PEBE Y - HFEHR Y

DELEST PR RS T930-1281

BILREILHRER 2 Fih

DEILBRSTN\RESEFK T939-2376 FLEELHE/NBITES 213
VEILRDREYE  T939-2713 BILBRELTEPET LM 42

Micropropagation of a new chrysanthemum-flowered cherry cultivar of
Prunus jamasakura

Yuji Okada", Takaaki Oohara®, Shiho Matsuzawa®, Yuki Kato", Norio Chikagawa",

Takayoshi Moriuchi", Sakunobu Onnagawa",

R;lotaro Horiuchi", Takuya Terashima”,

Rika Moritaz), Masashi Nakata® & Toshinari Godo®

DToyama Central Agricultural High School
2 Higashi-fukusawa, Toyama 930-1281, Japan
YToyama Yatsuo High School
213 Fukujima, Yatsuo-machi, Toyama 939-2376, Japan
$Botanic Gardens of Toyama
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan

Abstract: A micropropagation system of a new chrysanthemum-flowered cherry cultivar
of Prunus jamasakura, was established. Woody plant medium (WPM) was superior to
Linsmaier & Skoog (LS) medium as a basal medium for the system. A combination of 2
mg/l BA and 0.02 mg/l IBA was most effective for initial meristem culture.
Meristem-derived shoots were grown on WPM supplemented with 0.2 mg/l BA, 0.2 mg/1
IBA, and 1 mg/l GA, and rooted on WPM without any plant growth regulators.

Key words: chrysanthemum-flowered cherry, micropropagation
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M 1. BHEMOY s v a v T Y FrF
HFHERTEVR). A 265 B: 1

REOBENL LERND S,
[Vavxawlr<UHrs (EHEEET
F OB ROl ) ) 1L EFRA3 100 HEL 1
HY ., FRO X HICRZDHEEEMEOY <
77 7C, 2009 EICHE SIS TH D
(KIF 2009) , & 1L NS TR OB B =FEENIC
HHiS 150 A 25 & b AR 1 A0
HHER I TN DA, BFENE50 | Az

Al LI BT & A SR DA,

FHAEEAE (L DB - OR(FEIfrOMESL DS T
ENTWz, ZHETHZ 7 OMikEERIC X
HERE O IT, A A~ F T Prunus
sargentii Rehder (P2 1994) 35 LU 4 L#F
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27 P. spachiana (Lavalee ex E. Otto) Kitam,
‘Pendula’ (P 1995,2001), £FVFH7 F
P. x mochidzukiana Nakai (W& 1993) , /7 /
YW I T (FEEONER) P leveilleana
Koehne ‘Antiqua’ (5% - KIEF 1987) 72 & TH#
HEINTWD, EReEMY 7 7 WHCrEms
YR BT 5 o oD it < L o D R IRE S S A
TV a ANy T (Ml SRR P
lannesiana  (Garriere) E.  H.  Wilson
‘Juzukakezakura® (¥EJFUfH 2007) {23\ CHffk
HiaB 2 L DA KT L T B iEds, TR
oo iIck Dy s vaxsFs T (KEA
4 #E) P. jamazakura Siebold ex Koidz.
‘Haquiensis’ 5 L OB ra v ¥ 747 7
( % IE ¢ 4 ® ) P jamazakura
‘Zenshoji-kikuzakura’, #={th (2013) I L 5 =
2T BUA b AFTF T T (NFELLHGRE T
e ) ) B RO e 3 RUH 2 T (580 P.
lannesiana *Longipedunculata’, 7> o 27 >
X W7 T (NSRS P lannesiana
‘Sphaerantha’, ‘B> a v yf 775
CAAY T T A(FFIUFFE) P xmiyoshii
Ohwi ‘Amnbiqua’, /3 T2 o XA s
TAA LTI T KA P. lannesiana
‘Mirabilis’® 7 GhfE A FHO 7oA RIC L D
BRE DR B HE ST 5D,

7&13?"‘“ JEAR DI INBRAES 2 50 & *f

7 T '?’C&bé VayxavuTrv ¥y
OMBREAE(C L DHRTIEA LT 57z &J@L- g
SRR OV (30 1T D A & i)
IR OOV TR 21T 2 12,

MEBLUAEE

1. R R

R BN E LR NIRRT O BRI BUAE
THEYavxauyr= s ToEAH
W= (1),
2. BA 31 LUV IBA DSEIEaRIC RIE R

EIEFARICHW DT 6 AR L
BeL, HEERIOERICAN T 72T v 7



December 2015

RE—F5—TH 30 SRR LB LS L
Tetk, AMERBE 1%OREERET MY
U LT 10 S ERE 21T 72, TO%, BiEK
IZ X B8 % 3 EITO. BT TR EM 05
mm OEEHZHEEETIV H L, HEHh~ER
L7z, 520 gl ¥ 2—2 a—RB LT3
g/l ¥ = 7 7 A (Phytagel; Sigma Chemical
Co., St. Louis, USA) ##M L, pH % 5.6 27
# 7= LS 1%H (Linsmaier & Skoog 1965) ¥ 7=
1< WPM $%3h (McCown & Lloyd 1981) & ZA
e Ui, MORERFAGMEL LTRUY
NTTF=rBABILYA Y R—IEEE
(IBA) 24 0.02, 0.2, 2mg/l OIRE THAA
DETHEML 9 RBRRICHY R EREHE
EFIMX 2N Z 7= 10 RBRX (HF 33 L A~D
BRI (E D, ERA[IVERRE (025
X120mm) Z AV, BHIAE% 10mVA L L7z,
BEFIRBEIT 20°C (£4°C), 4% 70 pmol
m’s' D 16 B AR L L=, 5% 20 RLIC,
R LEHOEA B LU NV AERELZE
EL,
3. GA BEEHB¥EY = — FhOHBEICRIETR
g

IRV YV (GA) BV a— bOHRIZRIE

At : Pavxav T ¥r T OMBIE%E 17

TREBELRRD DT, RLEEERIGEL
TV =3RERIX G (BA 2 mg/l +IBA 0.02 mg/l) T
Bohicva— b GAREMNO, 1, 10mgl
2725 X ICHM L 7=3BR K E(BA 0.2 mg/l
+IBA 0.2 mg/l) 38 L URBRKX G OBz Bl
L. 15 BV a— FREZRIE LTz, B
Wb WPM & EARE S L TRV,
4. BA BXT'GA 32— F O RIFT
-7

HYRRAREME LS £72v WPM $EHIT
MR L TW v a— b L EBIZEYI Y 43T,
EA A WPM 55 & L, BA(0, 1. 5 mg/)
BLUGA(0, 1. 5mgN) ZHAEHLETEM
LSS~ L, ¥ =2— MEEICRIET R
BIZOWTORBRE T o7z, va— M
FHAIRAE 60 R1ZICTT o 72,
5.IBA 1 L USSR S RRIC RITTRE

RUBIZ, A v F—/LELER (IBA) S FEARIZ
BETHBIZOWCRRZTR 57, IBA
0, 1. Smgl ODREZARDLOICHEMLE
WPM i~ = — MR L7, VT,
BEHA AR M BRIZ RIS TRREBIC W TERRE
1T 12, HEYREREWE ERINO WPM
BEfds L UNMS B (Murashige &  Skoog

Kl NUUNTTF=rBABLUAS v F—NVEEEE (IBA) ORENRa vxavvT—<)

Y7 T OXEEBICRKITTE.
HRBRX  BA(mg)  IBA(mgl) ﬁi}é‘iﬁ” A "7(‘02{’)5&33
HoF 0 0 0 0
A 0.02 0 0
B 0.02 02 0 100
C 2 0 100
D 0.02 0 83.3
E 0.2 02 333 50
F 2 0 83.3
G 0.02 66.7 16.7
H 2 02 16.7 83.3
I 2 0 100
FABE I WPMIE HA-FAvV .

KE3%20 A BICHEZIT 7.
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[ 2. _UUATF =2 (BA)BLUS » B—/LEE (IBA) OIER Y a X a ooy~ Yo
T ORETARRIZ T TREE A 5K G(2 mg/l BA+0.02 mg/l IBA), B: #{l#X H(2 mg/l BA
+02mg11BA), C: X A0.02 mg/!l BA+0.02 mg/l IBA), D: a#EX 1(2 mg/l BA+2 mg/l

IBA). A% — L5 mm.

1962) ~¥ =— h&{EKR L, 60 HEIZREMR
LW ONEEITIR -T2,
6. YutalifElzs

B2 T OGO AEREITIT BRI ESE D
F B 503 (Oginuma 1987, Twatsubo et al.
2002) . a U a ST WY T OEAD
HFETIHETH Y, SENTE TR OBE
& U=, Mk Uik n & v Ty
BRE 21T o, RO 5 mm
ZEHOEY ., 17°CHO2mM-8 AF % /U
T4 BEFE L, 5°C D7 7—<—EPT
24 WFH L L8 24T - T, B FE L7 AR % IN
Hife & 45% FilgE 11 ICRE LEEIRICA
AL, 60°C, 15 FUIH), A1 772 o7z, E D,
2%DOFHEA A L THRAEL M LOSLIE
WL PR OBIZEE TR T2,

BRPFIUEBE

1. BA 3 L OV IBA DS IHIERIC BT 3R

1% 20 A OETEOAFHRIT, LS KT
X 71% Th-o7h, lEHIZEAER AR
Mot —H . WPM E5HOA1FER1T 80% T,
2 mg/l BA+0.02 mg/l IBA % {5l L 7=ilik X G
TONENMEL BRI THY | i LIEHD
FE1X66.7% Tdh o7z (F 1, K2A), 0.2 mg/l

BA+0.2 mg/l IBA Z#M L3R X E B L
2 mg/l BA+0.2 mg/l IBA Z /N L7k IX H
THAEDN A BN NER T v Al
L7- (31, [X2B), fidpks s 2 masn
B (HF) 55 L 08 0.02 mg/l BA+0.02 mg/l IBA
N LT K A CHEETHOME L LA
bt o, ZofhoRER Clah i Ak
BELMN-TZERL K2C, D), YavFxay
T )7 5 OPEERE O AR T,
MR R Hneid MS Hiflio e <
JEA O L7z LS Hifh L v bAAY R I
PH¥E Sz WPM EqHhod 5 A3 Tz,

WPM Fittidfho4 27 2 ofiikzagI s T
B LIX LIRS TS (P 1994, 1999,
TR 2001, #5f 2013), #45 - KBF(1987)
ITEEHRIE K< LTz MS B2 9IiRsa& 12
RWT, ARSI L, ¥ Z Oofks
W TIERPEE T Elck Y, 59
MR SED Z LNTE B LikTW3,

LRI, WPM B Mo % FEIRIT 400 mg/l
NHNO; DA TEH Y . 1900 mg/l KNO; I3 LTk
1650 mg/l NH,NO; 2375 F41% LS Bith & Hifig
THEW ST NT LG, KRR
Y2 T OYIEFRIZ I EE T 5 aTHEMEDS

i,
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W : g 7¥%aw 2T~ U W T oMk 19

F2. UL (GA) OPREEN Y g U g T U SOEED N — hOfif

R,

i BA IBA GA Pl
RBET g (mg) (mg) (mm)
0 3.5
E 0.2 1 6.6
10 9.4
0 4.5
G 2 0.02 1 2.4
10 2.8

AR T WPMES A F s,
A 15 B 37 o AT -7

S FIOFBR KR,

3. GAREN Y avxa v T~ Wy ZoXTMNY 2 — FOMEICRIT T A GA
Omg/l, B:1mg/l, C:10mg/l FEALTHIT 0.2 mg/! IBA 355 000.2 mg/l BA #¥E L7 WPM

FEahA V. B2 80 A H. A4 —/lid 1 em.

F R R AR B B AN O CHEEETE D
RERRBNRRNIENS, Paufaud
T U Y T OYMIRAE IR R
BOTMMBAA[ K TH DA, EED IBA IX
AN A bEFET HEMNABNIZ(GE 1),
bW X 7 Z oA A~ T
X, BA B THEESNET D Z &5y
STV (EFE 1994, #hFf 2013), A5
FRIZHFWD T IBA LR E D R W RTHEMED B 5,
2. GA BEEREY 2 — FOMRICRIFTE
-

ALY (GA) EEINLIHAERX E B8

O G OFHI~BAL L 722 = — M3, 10 mg/l
GA ZIfINL7=3BR X E O Gl bifE L
9.4 mm, #\\C 1 mg/l GA % I L 7=iBRIX
E OMT 6.6 mm THh-7-(F2), L,
10 mg/l GA Z ¥ L7 R Tl e o —
R CIROREFEN B AL, b iR L
Felix 1 mg/l GA 23N L7=3BRX E Th-
7= (X 3A-C), +7 /¥ 7 THIEREZ,
Rt o> GA BREEDE < AR HI224, 5 mm
PLEizEST 52— ok, EROKE
Wira— FOFE B ITHINT B S H 2%,
GA TIN5 Lo a— FOYRIEET 5
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F3. R_RUULTT=V(BABIUTRLY
Y(GA) RV auxau T U Iom
32— MOWEIZ RIT TR
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% 4. JRHHOREN Vs v 2 0T~
Y 5 DY FORES & UHHI R
T

fa k= AR B .
BA(mg) __ GA(mg/) v~

0 0 1320.5

I I 1.220.4

I 5 2.040.7

5 0 22417

B H R WP MEF A H .
F— I BA60 B B I E AR T-7.

AR FOHE (%) K

WPM 70 3.7£2.8
MS 10 0.1+0.3

il AR A B RN & LT
Bhtic0 B # Il E A T -7,

M4 Yavxa vy~ U7 7 OEEBNN. A: BRI~ 60 A%, B: JIH

k35 At A —43 1 em.

ZERHE SR TVD (B - KB 1987), Z
DBFEIZONT, 4 - KB (1987) 1X GA (2
K 5RO DR HRED T AN
AL T TRV EHEE L TR Y, Ve
WX a YT )y T TLRREDERAVE
LTCTWADTIRAVINEEL NS,

3. BA B XU GA 33 o — MEORIFEIZ RIE
TRE

BA BXU GA OWT g b i i
B LU mg/l BA+1 mg/l GA Z N L 7=k
TIL 5% 60 HiRICBIT 5D 22— Mo
iEE A E RG> 7oA, 1 mg/l BA+S
mg/l GA Z ¥R L7=55Hhds OS5 mg/l BA %
BRI CHON U725 TIE 1 ARD S = — R A
2 {5ITHIRE L7 (32 3), T4 - REF(1987) 14,
FZ ¥ =¥ 7 T Tl BAIBENRREL 251
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10um

K 5 YVavxaudrFw Uy ZOEER
Aot ORI BT DY AR 2n=16).

SN Tya— FOBEL Y LABIZIERT S
ZLEHELTWDA, AL, Ve
T auPT= V¥ T, mIREO BA
DHIEBT, ERED GA b a— Mo
MRS B = & AT LTV A,
4. IBA 3 L UNSHIERE S BIBIC RIT TR
IBA % ¥ U 7= 5 TIE RN C 3 AR 7 e
SHT=H, HER RS EE SR B
T 60 BHICIE 63% D o— FAMEHR L,
IBA #NX & DZITIELS 7e o7 (K 4A), &5
(2, IBA HRINETIZE LW A2 bhR&sh
o Z g JEIRE TORMIZES 573, IBA
FINR0EHIBRERNEEZ HRA,
ik M S BT AN O 54T 60 HIH
Biag L7358, WPM BTy = — hod
TO%MFEI L, 1 ¥ =2— FdH7- v O8EHIL 3.7
KTho7=mIlzk L, MS BiiTiddssE Lz
Ya— @O 10%BFR L, 1 Y a— oY

DIEIL 0.1 L TH 72 (F 4), ZORERD B

FERIZEE L TH WPM s MEh TS 2 b
DEH STl T,

TR H RO E LT TRV AL 9L
J TR RSO IC L AR D E L
23S E4 T A (Katano & Irie 1991, H
F1995), FDO—FT, =/ ¥~¥27 T Tk
10 [N LT 76%08E VRN E B
TW5 (e 1994) , A CHVW = 2

[ 22 oFa oo~ Uy Z ok 21

TORREEGFETH LV a X a v T
U7 T TH 70%OEWER RN LT
HZ B G, BF1995) BTV D XD
W2, BRICBWThL Y~ 7 7RI Fed
YREHET D LR THDEEZIBND,
DX IITLT, BA+HICHE LI-XE
HEOW LT3 2 &R aHECTH - 7= (K
4B),
5. Bufafk
PetafBHEOER, Yaosa Tl
W7 T OUREERIT 20 =16 Th-o7- (X 5),
BRED Y~ 27 F P. jamasakura Siebold ex
Koidz. ®¥E (£ 2n = 16 T (Oginuma
1987) v~ 2 T ol =4 il 28 S (Gt &
P 2 dnFEA S T0) 2OV T HRBEIZ 2n=16 Y
s S THE Y (watsubo ef al. 2002, 2003,
2004) , Fox OBIEERER L —E L, vY~¥7
7 OREENEE T, TEOZEMEORIAIC (5K
PECREMEIM S L ThRWeEZ BN, £
7o, SRS U= AR EESE O ok
DR TH 7273, BaEo@EEcbifafo
HORFITEC TR O, ARG oMSE
2 K D HREO I ED SRR S iz,

FLH
Y~ FoNEREEGECa X a
T U T OREASE T, YIRS
BA 2 mg/l +IBA 0.02 mg/l % ¥I0 L 7= WPM K%
HiA& VY, BA 0.2 mg/l +IBA 0.2 mg/l +GA 1
mg/l ZHEML7= WPM B TAE S8, fli
AR E AN D WPM B5 i CsiR <

D& THRAATHECH B,

WHektBlE LT awxawor< )y
T OFEE4TER LT W E LR NS T
OEEEOS)NBE AR OESE LET,
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BIUREBHE CHAEL LIEARKET =D R—AVT TR
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BiLESPREHE T939-2713 BILEE LTS PET &M 42

Naturalization of the exotic aquarium plant large pearl grass,
Micranthemum umbrosum (Linderniaceae), in Takaoka City,
Toyama Prefecture, Central Japan

Masashi Nakata & Kiyotaka Kawazumi

Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan

Abstract: An exotic aquarium plant known as large pearl grass (=Micranthemum
umbrosum, Linderniaceae) was found to be naturalized in Takaoka City, and was new to
Toyama Prefecture. The plant grew in a small stream, forming several dense aggregates of
up to 70 x 140 c¢m in area. The stream, which is used as an irrigation canal, is fed by
abundant spring water and has stable water temperatures of 13°C to 17°C throughout the
year. Thus, the large pearl grass might grow even in winter. Careful attention must be paid
to the dispersal of this possibly invasive plant.

Key words: alien plant, aquatic plant, Linderniaceae, pearl grass, springwater

2015 4E 9 A 3 BiZ, BARMRER L 2> TV
AZEILRERHORKEEHNE, Righ
RVIKERHDIDEFRR LI, FbiFo> Tl
RTHBE, TITIVULTTYELTH
20 FERNC BARICEAZIN=TEFB(BT<
INTIR)DOEBEE, 5— I R_—NVTFAT
HBD I Ebhyof (L - ILE 1994, KE
7&kH8.com 2015), D% 9 A 26 BiZRIM% &
WELEEZA, JIE 2~2.5m DKEDOHK
40m DEENC, WOy FEESTE
BICAEBLTCWAORMERIN, ZORAK
IFEE AREKIZ Ko TKIRIE 13°C (BA-H1)
~17°C(EHE) EREL, BYRYFFEZTH
EARETEEF L, KRIZIIAFavoxd
FRyXArRRLN, BTIE I IR

FY VA, K Y rIanhEbERTS
MEEOERERD DL BRTWVABD, TTIZE
EEAN R AR KPITEEL (BIL
R BHARS ISET - BILRKAEMES
2003) FFESSKFEAA D U F v DRBAER
T3, FT-iZR oMo kT — v /3—
NT TR E, ANCE>TRHLAENZbDOE
Zzbh, BRT3EC—RLEITER
WL WDHFERIR TH B, TEROKELHET
AZEEHS SRR X L TR ARMAD R RE A
HETHHI LMD, HEEEEOT-DHRRE
WELTRBE,

RE, T—IUR—NTFRTHONTiE
Micranthemum umbrosum D FEHBNBFETHRN
TWBA(LIE - (LB 1994 (213 M. unbrosum
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& RRED) REMITRBITE TH D 1= DIETORE
BRI TE TRV, L BT Godfrey
& Wooten (1981) 1235 M. umbrosum (J.F.
Gmel.) Blake DRI LB L —BT 5D
T, ZZ T M umbrosum & LT -7z,

AEFRR
AFHIIE LR O P LEIALE L,
FEJUD 6 DARFEADIKIR & 72> T B FIKEE
NI TH B, BEL WA, KBB4 RREE -
REEL, TEREORE L B2 D N5

BAZB SO REELEZS,

FKEEITHE 2~2.5m, 7KL 30~40cm T,
R ENTB/ETE, KEEITEED D IEK) 6m D
R L3 10m (K 1A) & Fii 25m DR TH 2,

WO LT AfAERE L 2> TRY ., B
NoYarzy, TAY v E VTV ¥
X, IVYNR bFFA ) aRXFREBK
BPNCHE D L, KEBRAOREE Y IR
Lol YF¥ET, AFHUFY
¥ BEHEESTVD, TORADETHA
PIEL RO TEFTZIZ T — D= VT T ADR
vFRELN(E 1A, REVWHLODOTIX
50cmx50cm DEFHE 5H TV = (H 1B), 7
—R—= VT T R H BKEICE Y A
589wy MRIZEAEL, 20ATEIE L
FREEHFELEMBEEL 2-oTBY (X
10), £FRELRVW(R ID), 2Dk 578
v FOMIZ b R DOMEEBEDIK P E DT
Hiv. KEORmFED L PRI [EH>> THE 30~
60cm DOFHFRIZ AN AT L Tz,

BOEIX 6m (=/KEDOE & T6m) T, HD
KH & KHE & DOIERET 90cm 12E LHeL .
BT OHRIHRES 7eoTWB A, BT
BNCIE T — =N TS AREBLTEY,
KEZEE D & 912 70cmx140cm & 30cmx50cm
DRERNNyFRHZ LN (HF 1E),

BOTHRANZ= 27— by 78Ry
HFELoTBY, BRIZTAY IR ¥
TH, ISV VYR ERERLTH

No. 21

Too DA Sm T E Tidukmds Lhigai
WTEY, WKP»OHKIRIBIZ 22 7= FF
7. /Y, AAHIFUYRENEEBL,
ENHDEIBL LA Favuxdsri
AL TV, ZoOKEDOERIZ 50cmx50cm
BEDT—I)— VTS5 ANy FH2 SR
BENTz, KPS HROBEHEREDFT & (2
i, BURRWZ &L, 72TV OLTT
V& LTOAREOHR THARE T ETE
FITHOF b DO HLEEIN (R 1D), Zhit
ABFRENPIEICE L TWD I EE&TRLT
W5, ZNE YD THRENNT. A TF %,
YFEEF, IVYUN, TRAU AR FLS
WA Fa v UxI 5 8 CKEEI0~100%
ERo TR, FNoENERITDLIR
LTHET &, THi25m OfEETT—/ 80—
NT T RADIy FRHER SN,

JFAEAE & Dk

ZOBFX 2001 FIZE LR AR ER
FIsSEHE L= )| [A A & A RS A RERIRE D
TERETH Y, YURFORE - HATEER
23 %O T (BRI RS EHET- B
BIKEWFES 2003), 3IHLTE1IZERE
CHEDT —HZ &R LT,

2001 EEOB/O LFHROBAEIXITEVD
BT - BEEM/NIVA, THEE &b
Wi ZDOKBOFMEAL, EROEY, v
XET, NAHE', FHZIZ ViHkD=
AT HENRL Y KEIZA Favoxadyr,
UXdy, TAUR IV (ER)NEFTDHE
WHHDT, FRIBEAHTHAEN 13°C &
B o, B ERBEDKENBEIN T
Bo

F D% 2004 FZIIFF AT FU ¥ DEBA
DHEB SN TVDN, TORFTEAREIIT
hivighoiz,

SEIOFHEZRE 2001 EDOF—F &k
T5L, ERDEY, ¥YIX¥EF, S A3
7 VISRIEIZN, A HEBEWL. K- T
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1. @UEOBAKKE TRAENET—3— 7T 2, A BRI B0 6 FiER4
RE). FEHINZRKEWSyFREONS. B RO RS Y oy Fo—o, IR T
N IFR—/VT, RA 1 HEEE 20em. C:B #5|& LiF7=b 0. D: ##ikodik. E HOTO
MEDRVIZIEA BNy T A R, F KR CEEICERIE (RED) 20 7= a8 (2015
9 H26H)
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F 1. FT—UR—NT T ABHERINZELRERHTOBAKEOMRE & HIEDHEAE.

AR Hh —_

e - —

B LS A & BED Fik BEDO it

FH A m ff(m) 2.5%5.0 2.0x4.0

7K BB (cm) 250 200

EEE RO R

FEEAE 2001.8.17%[2002.2.13* ] 2015.9.26 [[2001.8.17*] 2015.9.26

7K ZE(cm) 30 40 40 40 40

7KIB(°C) 16.4 13.1%* 17.0 16.4 17.0

KIR(C) 20 4%** 6.4%¥* 25.1 29 4%** 25.1

g (cm/s) 30 40 25 25 20

FHAE (%) 40 90 90 100 100

B R (BIEEY) 5 6 7 5 8

U (Thk - k) 33 + -1 33 -1 3-3

EV A 1-1 3-3 4.4 2-3 4+4

I3 +1 44 +-1 1-2 + -1

YFXZT (K - k) + 1 22 11 44 44

FAHT IV @k - K + 1 4+ 1 12

TAXT Y +1 + -1 + -1

783 (K - filk) 2-2

AAHTF % (LK - k) 11 2+2

F—TI—= N T T A (ThK - HlK) 22 22

U ++2

AFavuxdy) +-1 +-1) (++2) (2:2)

(7% =24) +-1 (+-1)

[CEYS) x4t | s 2:2) oL (1-2)
(UE irgluf;# 754 71 % BRAE ﬁ:j_flmg?ga #j\'wﬂﬂgmf

* BILRER B R SRR - B ILIROKAEMTFFER(2003)

** KR I320024E2 A 5 H ORIE

*kx POTEEDT A X ABRE THHE OXYEOR&ERIR

SO aHFFEPMESL - BEL, HESNK
A UFT ¥ EFNEY T — " —
75 ABHEHEH & D EB(ENEEE TV B,

HAERDORE
S5—UNR— NPT 5 AOKLE T CORMFE
FEIZOWTIHFRAS RV, FiT L < HEL
AERBHIILTEREEE 2D L0 b,
AAHUF Uy LRI, ZO—HIETINT
MEh, FREFUZ LY HfEIENT B HE
HRHB, Xy hOFERTIEAT 7Y ILT
DAEFEIRIL 18-26°C (Java Aquarium Plants) |

23-28°C (INAQUARIUM. COM.) 7zt t &
nTWA2, FEH 17°C DZOXBTRLAE
BLTWAZ ESAEFRERITINR Y K
EBbh, ZORKKOLAIKER 13°C 13+
SRR FTRERIRE L BB I N5, BEDEN
D BEAEREFTRIAOOHEETH L, ZOAK
BT EHEENBAET LTV RE
WRH D, EKRECIIERBELRET AR
BRESN SRR L 72V 182728, FRROBREEICH
BB TIIEENLETH D, R UE/IKR
THEAKDEBO 2V KB TIIA M OKIE
4~5°C LB T &5 (BILIRAG I B AR
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BERT - BILROKEYFIES 2003), ZDK
AN T — D=V T T ZANMERT B ATHEE
IhENWEBbh 30, FEOEERIKIEE
N 4C EDOXy MEBROLHDHZ DD
(Alibaba.com), HEEES 740 —35Z L &,
AREOEBREICOVWTOERBMLETH B,

BILTRHE WA DR HEHEFRICITA
USRIV EE L, mERIKEF
YR OBEHEFRIZIZT -V VT TR
BT 2R EIRBIZOVTOIBREZ W
72&, ERIFEERIEEREYE O A
HEAB ISR E 28R el  E L,
SEELTRILERL EiFET,

51 FSCHR

Alibaba.com. “Giant Baby Tears - Micranthemum
umbrosum”. http://www.alibaba.com/
prouct-detail/Giant-Baby-Tears-Micranthe
mum-umbrosum-Live_159077404.html.
(2015429 A 29 BHER)

Godfrey, R. K. and Wooten, J. W. 1981. Aquatic
and Wetland Plants of Southeastern United
States. Dicotyledons. pp. 648—649.
University of Georia Press, Athens.

INAQUARIUM.COM. 2015. “Baby-tears (Latin

HREJIHE: F—U8— V7 5 2D ”7

Micranthemum umbrosum)”. http://www.
inaquarum.com/aquarium-plants/micranthe
mum-umbrosum. (2015 4 9 A 29 B#ER)

Java Aquarium Plants. “Micranthemum
umbrosum”, http://java-plants.com/
individual-plants/midground-plants/micranth
emum-umbrosum. (2015 4E9 H 29 A#ER)

TKEFKM.com. 2015. KE F—I_—nNTF
Z ®F T F. http://mizukusasuisou.com
/hinshu8 (2015 4F 11 A 11 B#ER)

B ILRAERE B AT - B ILIRIK AT
Fis (). 2003, [E)IE P& LR ARE
FREREE. HILREREMAEE
BE, Bl

ISR LA B 1994, T—V38—)L

7R, HROKEDL p. 34. 2 HAR
i, KB,

GERD)

12 A 5 BIZHEiNn= & 2 A, KRITT
BT, TEK - SAKES O REFH ISR
b EEHE L T—EICNERBN TV,
L LAKRRERIZIIN D R EN =T — D
—NVTIARRL ERONDZ EMND, Fith
MEL Ao Z & THZTHICHEECT 2 THE
HEE< ot
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B R eh A BT SR R

MHNZIT 5 YT A8 S 5B OREARRL

FHOSH - @FH—E

BLRDREDE T939-2713 BILEE LM FPET LA 42

Species compositions of plant communities dominated by dwarf bamboos
in Tateyama Mountains, Central Japan

Megumi Yoshida & Kazuomi Takahashi

Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan

Abstract: Species compositions at three plots with dense dwarf bamboos was surveyed in
the Tateyama Mountains, Toyama Pref., Central Japan. In the three plots, Midagahara
(2,020 m), Murodo-yama (2,484 m), and Murodo-daira (2,440 m), shrub layers were
dominated by Sasa kurilensis, S. senanensis, and S. spiculosa, respectively. Because of
shading by dwarf bamboos, the number of species observed was small (9 to 12) and
coverage of the herbaceous layer was very low (less than 5%). Invasion of dwarf bamboos
may result in reduction of plant species diversity in alpine vegetation. To evaluate the
extent of expansion of dwarf bamboo communities in the Tateyama Mountains, further
studies using historic aerial photographs are needed.

Key words: phytosociological surveys, Sasa, Tateyama Mountains

PERLEOSLILIRRIC X, A RF S 7 #iR
DY@ Sasa Makino et Shibata DAEHHIZ <
SHLTNRZ LR INETOEER YT 0
TRELVHALNLERSTWVD, EELIT
2013 F XY SLILBERT LR — MAWOD
KA B BEEFITIIHNT TOHBE % 35
12, B 5950 BiE (CAT, BiCHh L
L&) DR EHHOFELZBHL-(&K - 5/
2015), ZORER, Z OHIETF~ X FHH
Sasa sect. Sasa DY & 2V Sasa yahikoensis
Makino, F<X¥¥ S. palmata (Lat.-Marl. ex
Burb) EG.Camus, 7 <A ¥ S. senanensis

(Franch. et Sav.) Rehder, F o= i Sasa sect.

Macrochlamys Nakai ® % 27 ¥ <= ¥4 8

spiculosa (F.Schmidt) Makino, ¥ <% §
kurilensis (Rupr.) Makino et Shibata O 5 %7
RBUT Ele M 2 B 0E O AN %
YRRE 7 R, |EY, BHEFM TITo77, ¥ikE
o ROREEDIZITBEL L F <3 Y
AFL, A4 J EVHRNTIHERREICA
7Y EREEL TV, BERETIIIZ
U AMDAB Y B I ¥~ R AREIT <5V
PBIRAEL, BEEFE TR LO N <Y
FICEDRENF =g —8icA s v=F
YhH LI,
YHEFITT T2 5 AR LD \LED
LUTEERRCREE DI I THRIE L, £< 1T
FRELOILAERICAE LR IEE TH
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3
~— {
£ | E e \xaE BAOE ¥ =
g » g46% gy
e : wopad

LT 2 o 3
RETT N i)

g
e W e -
& BB

Joi # C
I KEPWE g
E g - > EE Yyg A
y eh -
2361
= b A
55 P R wes g
.a “' w2e7z
it ur nIz
[

1.

A, a4 U AT T IRYEEA.

DS, R BRERSEEND (EH
1985) , A AHENI D2 E Hiy Tid Ui LIRS
ILPEDSHHERAR A IS EE, A TES DK
AT =P PO EERIZEB bR
CE i 1985) . Wi A (A d s (U F 9
1952) L MEFEN B B H B, Bl - B
VBT L oD e | LS TR EERE (R o347 2
1T 7=0F7E (Kariya et al. 2004) (2L 5 &, W4
B TR E 5 4 iR 3 e B R
XTI BRAEO HE  LFE A A < #o TR Y |
W AFRT A HEO0, FO%EE L TH
(ECE ST 2 Rbho TS, MINTHAE
TEHHHREEIL, 2O LD AN S
A5 o B AHHNZ S 1o |G 2 R8-S50 5
H#filidED—o L Rl E N5,

& 2 AT, MUTEY Y AIMENIZ S D
Z L MER S, TRPE 4 RUCIRIEDR L
TN D & DHEDN 1960 FER1BH D (KE
1964, YR - FHEE 1976), MBIROREREIZAE
S THBEREDS T 73 = CTERHE A B, X =
TR, Fo<wHpgE~LHB L, &K
PEREOIZ AN G E D & S {4E 2008)
P EEA~OBI TR » TV A Z L AVEEE X
hTna, BIUREoOBR L ZRIKTR, Mz
HHH3E 5T 5 L BEAR OfigEER LR VE
T4 2 Z EBmun TV (EfE 2010), 57

brEST L, o A& D R

oo k2 5 e LRic s VT b, KO
PR LA OFE AR R A ST 3w
et 5,

F ZCA RNV S A REK O FiE
A S ANTT H 72010, BBy FEB LU
BETD O DSR2 oA DR TR
AR A T~ T,

FEAE

YRBE # JROSLIUANT T RS, EETFD
SagfiE, 2 R U Ao S0 RO
3R THAREEZ T D LT
ZREAETIE, BESAMOA AT vV
R OFER I (BER 2,020m) [ZIAR D T
< YR 10mx10m O FF— M &%E
L. PRI 2mx2m @D 5 D37 o FI9— |
R, SREILPIE R, Jbm & ik
(FEWER 2,484m) DA =Y MIRIZIENR D I =
A FHOREEIZ 10mxSm D T — Ak
L. FRERZ Imx1m @ 10 fHoH 7= B —
MERRT Tz, A &0 RIR (R 2,440m) TiE,
* 7 =PV OREFHIZ 10mx10m O= KT —
;A RRE L RS Tmx Im @ 10 B
a FZ— Mgz, JELEE. §H -1l
T (2008) & [F£(Z Braun- Blanquet OORiE4 -2
FHITE @A 1971) 1235 & | Rk, BEE
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R R VAR B 3 31

2. WiAEMEEIT72 R, 1,2 Siia A7 ZRER. 3,40 ERUPRE. 5,6 &80

O E BT DR OTES & ooHE S (5
LR B inE 5 D 6 BefE. BEEEE | 5 5
D 5 B CRR LT,

HREBE
SEWA VT T RS OPRA X O T X

2-1 & 2212, Ml e 11Tt 2ol
KIZEPAE A A T B i i iHas
OFHZIER s T F =P EEETH D, &
(A TIHE AR IHHRD 10% LK< #7
7173 Betula ermanii Cham. var. ermanii H M5
HEE L TIREL, a2 RI—1k2, 3, 51C
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#F 1. TUANT T RBREEOF Y EHEIZRIT HHERE.

HEX £k 1 2 3 4 5
WEEA R 2014.8.27 2014.8.27 2014.8.27 2014.8.27 2014.8.27 2014.8.27
WEH HH-BF TH-HF STH-&F TH-&F FH-5% STH-B%
HE 5 (m) 2,020 2,020 2,020 2,020 2,020 2,020
FAEmA(m X m) 10X 10 2X2 2X2 2X2 2X2 2%2
FhL N6OW N60OW N6OW N6OW N6OW N6OW
{Eis B iR Belm Bahm Balm b
Wm@ARE &m3(cm) 500

WEAR MEER%) 10

BAR &X(cm) 245 250 250 200 250 230
BAR HER%) 100 100 100 100 100 100
BAR #a(cm) 10 20 80 20 10 10
BART WasE%) <5 <5 <5 10 5 5
i 4 D-S D-S D-S D-S D-S D-S
i N

Hirio 1-1 + + +
R Ay ied +

IXHTT +

AR

Fo=PY 5:5 5.5 5-5 5-5 5-5 5:5
Ry e d +

FALTEY +

Vv VIa + + +
=W N

tay /ey H RS +:2 + + + + +
Yo FHRYPAE + + + +
Rl + + +

VIINRIT + + +
Feyy +

NYIXF T riay + +

a4 48)sp. + +

PoIFY + +

R & el + +

Rohiz, £20iEd, 7<= K Sorbus
commixta Hedl., XRHTT Acer tschonoskii
Maxim. 23 57E LTV V2, BRI & 250cm
BEOF I <FIMBEES LHEEL TV,
BAREIE, BREBOTF <R ENnT
<, EERIZ 1%L T T, bav/ D
£ /33 Oxalis acetosella L. var. longicapsula
Terao, ¥~ Y 7 Plagiogyria matsumurana
Makino 72 EWEIELIZAEFT LTV, 7=
F7—h4s5ilideay /2oL e
HIZY 7 /3R V7 Paris tetraphylla A .Gray var.
tetraphylla IS R.H Tz,
FEWLROEAE] (Bl 1977) ORI,

EEILSEERARTHE YT —FF T
Y ERED S LF P OESENEOEE
HER6HEHY, ThbDTF—F %245 E0OH
ERRLHERLIZ(K 2), SEOREX & i
F AT ¥ Abies mariesiiMast., YV 7 /SR Y
v, YeITY, FFh< R, FreFvo
5 AL T, SEOREXIIEARE
ERE, BABOF I DESENS T
& B HTKRERE—/NEFOFHRH & FFEL LT
VNS, BRI OREREERIL 5 %R & IERNIC
&<, HEREEL IMWOATH T,

FEIUPEORERORB LR 2-3 & 24
12, MR E R 3 I, BARBICIEE S Im
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® 2. BIUROVIEY —FFT T8 ERHED S LF = FHOESENRBVFER (B
1977) &, AERRE LSUANT T BEE OV Y EEE ORI DLk,

TR KAJE  Fir— KRB WE— KRBT 575 — AR AT YRR AME—RE AL TSRS
WEEAR 1972.7.29  1972.8.27 1972.8.27 1972.8.24 1972.7.29  1972.8.27 2014.8.27
High EHF(1977) EM(19TT)  EE(9TT)  EMA9TT)  EHQ9TT  EAE(1977) oS
BE#5 (m) 1,750 1,800 1,760 1,950 1,900 2,200 2,020
FAmAT (nd) 150 500 400 300 80 100 10X 10
FhL w SE WNW E NE E N6OW
{eiss 5 10 15 15 5 - 3 2]
AR #iE(m) 14 13 14
AR REE%) 70 60 80
EEARE #55(m) 8 8 8 5 9 5
AR HigE %) 30 15 15 40 40 10
EARE #7%5 (m) 3 4 3 4 2 2 2.45
EARR it (%) 80 80 70 70 80 90 100
BEAR #0%(m) 0.4 0.3 0.5 1 0.8 0.3 0.1
HAR R (%) 20 25 40 30 40 20 <5
& D:S DS D-S D-S DS D-S D-S
BEAEAT IR
FAL vy B-1 444 4-4 4-4
B-2 3.3 1-2 33 34 3.3
S +02 +.2 + 1-2 + + +
K + + +
b B-1 2-3 2.2
S + +.2
K +
i} AR 2
axH B-1 1-1
B-2 +-2
S + +
K
NS e S + 1-2 ++2 +
K +
THIIARIY S +-2 + 1:2
TR /Al
*VFRY K + + + +
Fv IR AY K + + + 1-2
YYRRIT K + + + +
Ppes S 1-2 + +
BRI 5y TR
L AVY K + +
AA R a)= K +
yavysit K +
B R
AHZ3F S +
IS ATV K +
AR B OB RRE K 5 1
AR HF ;) K +-2 +.2 1-2 1-2 +.2 +
EAYR )% K + + +.2 +-2 2:3 +
EEL 2o S + 2-2 2-2 +
kav LA K + + +.2
)T HT= K +-2 + ++2 +
2SN K +-2 +-2 2:2 + +.2
FARRIF% S 242 ++2 + 1-2 +
K + +
VL %% o K + + +-2 + 1-2
AT+ K + + + +
IYRFILY K + + 2.2 1-2 +-2
YNIG K +-2
ATINRGY K 1-2
aqFavsy K +
L TFgL K +
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RfifAl
Y=ITY
IFHT

1-2 2:2

-2
2-2 +-2

++

bavabacd i 2

1-2 +

K

B

S

K

B

S

K

FFNAAYy M
ADAH K
AVHVAy M
B

B

S

K

S

S

M

S

S

-t
XY

Fhhss -1
-2

ayay e
FANAI %

[
w N

K
F2HFH

K
FoevyRIy

R Za M
|=-VES S K
YR )%

G 2% K
VAU R K
NNy T

Fayy B-2 1-1
22Xy R{RO—FK
Pl )
ALY
Yohay
AFeayyRy
AINIXH )
IYensIF
ySvatt el
YyRIAFRO—[
TS FayFrAy
et

E e a4
NAYHI

22

1-2

+-2

4+

ThE)

VIR x
TrvkLFay
IXRvay
yRa¥ T el ¥
YR oA
FAH=avEy
Fov<¥4
H=Xkay

SRE ALY

Y I AR AT
NYIXFyFriay

++ + 4+

M
K
K
K
S
M
S
S
M
M
S
S
S
K
K
K
K
K
S
K
K
S
K
M
K
K

22

.o+t

=+ +
N

N~
NN

1-2

1-2

+-2

R RE

N+
W

+-2

++

+ +

(N
wt-‘+

23

1-2

4-4

+H+++ A+

1-1

+ +

5-5 5-5
++2

+e2

+++

-
NN

22

++

EB(1977) THRIIVP= AL &N TS,

D7 <A PHHESEE 3I~5 LESL A
Y Pinus pumila (Pall) Regel, &> FI¥=
FAPBEL TN, 72 FF7—F 1, 2
3N 7Y OWEERZE T . N =T DE
GERE 42, 3 LELSROTW, 7 a R
F— b 4~10 TEHWTHH 7 <A FHBEE

B 5 EBEL T, EARBOMFERIT 5%
LLFC, S¥<~7X%/%Y YU Solidago
virgaurea L. subsp. leiocarpa (Benth.) Hultén, X
Y~ Y Y Y Elliottia bracteata (Maxim.)
Hookf . F L AN/ NIV UFRO T D

Peucedanum multivittatun Maxim. f. dissectum



£ 3. ERIIPEOVVEEIZRIT AHREK.

RERK

2k

1

2 3 4 5 6 7 8 9 10
HAEEAA 2014.8.27 2014.8.27 2014.8.27 2014.8.27 2014.8.27 2014.8.27 2014.8.27 2014.8.27 2014.8.27 2014.8.27 2014.8.27
AEE EH-GF FE-7F SH-5% F8-50 FE-50 SB-58 5055 SH-58 SH-58 sR-58 5855
EE(m) 2,484 2,484 2,484 2,484 2,484 2,484 2,484 2,484 2,484 2,484 2,484
FAEmH(m X m) 10X5 1X1 1X1 1X1 1X1 1X1 1X1 1X1 1X1 1X1 1X1
Fh N N N N N N N N N N N
s 10° 10° 10° 10° 10° 10° 10° 10° 10° 10° 10°
BAR &3(cm) 105 90 92 80 76 80 80 90 91 95 100
BEARE k%) 100 100 100 100 100 100 100 100 100 100 100
BARE HE(cm) 10 32 20 10 10 10 5 10 10 5 5
EAE EEE%) <5 5 5 <5 <5 <5 <5 5 5 <5 <5
& 4 D-S D+S D-S DS D-S D-S D-S D-S D-S D-S D-S
AN
Vadtns 4-4 3.3 2:2 444 5.5 5.5 55 5.5 55 5-5 5.5
N 1-1 2:2 3-3 1-1 + + +
FRIY <R + +
W
VT TEIXYVY +-2 + + + + + + + +
IRy IY + + + +
ATHHI + + +
FUININTY R TY + +
BRI ARRE + + +
ARV KX + + +
IVAAFTLY + +

$107 1oquiade

L AOMT HE - B

33
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%4, BELUBRDOIFETE—1A<VEED S LYV OBLSENEVRER (B 197) &, &
[EEREE L 7= 523 | L R - BEVE DMK 3R D L.

HEES -WEX 16- AR 33 -BEAME 40-#R&E 45-@AFK ZELPHE
#HEERH 1972.8.29  1972.8.28  1972.7.29  1972.7.30  2014.8.27
gt TI(97T) BT EKO9TT) EM(197T) APEE
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20 - - w — N
{ER L L 4 L 10°
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B, 4 D-S D-S D-S D-S D-S
BAEDF R
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W OX
yay AL S + 1-2 3:3 1-2
K
B BEF I K +:2 +:2 +
EAZ e Ty K +.2 12
IhFFF =R S + +
al prAFT K 1-2 +
PR DK S
AFRR )% S + 2:2
NPT S +
K
RN OSSR
aivehFRI K +
Vaad ) Vivd K + +-2
AATSEY S 1+2 +
S
FwPH S 5:4 2+2 2+3 2:3
gAY K 4+4
THE) K + + +42
ATHHI K 22 2.2 + +
IxHTF S + 2.3 +
Taylay Ry K 1-2 +.2 +
IV=THR/FIIY K + + +-2
T K 1-2 +
IVAFYLY K +-2 +
IR )X K +
I ARAF K +
ayvFyLy K 2:2 +:2
R a8 WA S + +
K +
Laylayihw K +
V=i Vi K 1-2
Bl S +
FoIN= K +
<z A NI K +
s A A K +
anArA4Jy K +
BT K ++2
FRIPw R X S +
K +
/N JaARRK K +
XL sYROTY K +
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B LR AR AT

FEERED b U AAFTEHREER () : 2008 F£FHEDEE
ENFEY - (UTFHEZY - F (A2 - &

TED B REDE BE?

DEWLR P RIESE 9392713 B IILEE LR FET_LEE 42
2oh B R FRE R AR EEYE 650204 PEEREBEHHERK 132

Registration of old Yunnan camellia (Camellia reticulata) trees in Yunnan
Province, China (3): Results of the 2008 field survey

Toshiaki Shiuchi", Toshiyuki Yamashita", Zhonglang Wang?®, Yuanxue Lu?,
Baojun Feng? & Kaiyun Guan®

" Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
 Kunming Botanical Garden, Kunming Institute of Botany, Chinese Academy of Sciences,
132 Lanhei Road, Kunming, Yunnan. 650204, P.R. China

Abstract: In 2008, old trees of Yunnan camellia (Camellia reticulata), which have ages of
more than 100 years, were surveyed around Dali County and Tengchong City, Yunnan
Province, China. Seventeen trees (seven cultivated and 10 wild), including the world’s
tallest individuals of each, have been examined. Throughout the study, horticultural
characteristics, environments, and the current conditions of the individuals were recorded.
Three cultivated individuals were found to be in inadequate conditions. Thus, effective
treatments for conservation are desirable. Most of the ten wild trees were found to be in
good conditions, and some of them had attractive, semi-doubled flowers.

Key words: conservation, environments, growth condition, horticultural characteristics,
old Yunnan camellia tree, Yunnan Province

B IR RIEHRE & ER SRR A
WFZERTIE 2007 5T b 7Y N B SR
2O7HOBDIERIFFE] & LT, BAEE
EHI NIV 3% Camellia reticulata Lindl.
DERERIFAE % 3 L TV 5 GEpuft 2010),
CDOHFEIFFETIIHEZEFEED FU Y XH
A MO 2 FA721E D (I T 2009a, 3
Al 2010) . FAREIER ZRAIZRIT S b
VR EEHOME & ZZRB A (B E{h
2008) , 36 X O ZIRARIMEE TD k7 S %-HE
B OEFTRME L RREOBFRERE L

(R 2011), F/=, KEREEILB IO
RHETRIBILCRER L= SRR %2 b HH
A RNTYNRFEMZHOODTHE L-IEMGE
PIfL 2011, G 2012), b oSSk
IR & AV BT S R OTFFE b 1T - 7= (B
fth 2008)

2007 EA D 2011 £EIiE, iR 100 E2 48
A DREERFEREAE b Y AR HEHCOWT
TEERE CTORREFE L., HEEOY
AR, BB EERET 7 LREDT-HD
SR A SR L TV 5 (LT 20090, &
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PIfth 2010, FEAfd 2012), b7 8% diEO
FEND, FHOARR L THREICRESN
TWBIEETHLT U HEE s g i
ERTRELY, HENRELIHY. HFEUN
WCRESET A ATREtES | O b RERE S h D 2
¥ FOYARREREFRY B BEREIRLT
FELWHOTIHRWZ ERFMhoTE T,

2008 EWCHELENAEO—HIZIL T/
(2009b) & FAth 2008) IZ L W FBIr &N TV D
M. T2 TIRAETOFRETSE LV Em®
o

FEERELE

FEITEREE OKREMAKFR, BuLR, &
JIR, ARILFT GRERIH IR I2EF
T3 b7V AFHBHIOWT, 2008 4F 1 AR
M2 AldToTz, RELE U Y SR
IIEESAE 7 BiE & B 10 BE0EE 17
BiETHD, KERERLOENFERRE
RRFFRDEMICHEE SN b OITEF 25
THEL,

PEFEITEPM (2010) . FEAMh (2012) &
EHEC, A, HESEIC W TIIER
ETHNBLOETHELZIEN, £FHE L
THEEE, RE, EREis L, HEERE
LCiER, REROEEE. k. EEE
£, EHE. EREER. 1 TBH Y OIEFE
HER, #ERE, TER. TE&R. fti
£, TEESEE, 1 £ 0B, EA,
EHyRE, BiER. EHE. ERER. BB,
fasAE, BiER. Ba®, RAZHEL.
MHIEREE & L CHIE, R HL. B, B
W g 498, HEEREEE, 438 pH 2F
8 - JIE L7-1ZD, HEROBEDEFIRE
R LI- ERR ETERERL LUES R,
IR, EHEICHOWTIL, BERDIERB &
VL IBBATEHAIL, TOEHETRL
T ftfa. EAOHNTORZBNRFRILF
Hfth (2007) iZBEVy, =B I I NVFROH T
— U —#—CR-11 ZfV, TEFpiTmfmmEm, 3

No. 21

3RE L BRARIE L, ERIXTToE
FITONWT, FEAITRKRIEI KEFRL, TE
FROFEIC & Y B B EEMNEEE S NHAIT
IERREE SEEOEE Lz, BEOEGRER
Eixa=»n I ) VZBERFHEF SPAD-502 THE
DEEEHE L., ERFRLIERHHOET
fET#H 5 SPAD TRt L=,

UTWHABE L b Y AAFHEHZONWT,
EasmREE O & LAk e ke &
WAEBETHHAEBEEICSTTRET 5, R
FEDEERDOFHHNEIL Table 1 127 LTz,

1. £iE bovRrEE

1-1. AERS (=EEES. LLTRER) YP-13/
RIER RHEZY / Bk HEH / HETERE 700
4 / FEH 2008422 A 1 A/ KR 1A,B,D,
E.

T KEMN ARk EF

(N25°21'16.5", E99°25'26.4", alt. 2340m) .
THETESR - TEFo 6 2.5R4/12 / ETESK 400 / 3E
B (3 2.5GY32, B 2.5GY4/4) | ERFER
57.8 / #t®@ 14.5m / M97&E 204cm / RIEE
10.6m/ RICE —.

IMhIREE M WA / R R/ B B
/ R BeEHEALE /LR E ) T
5(2-7)MPa/ 115 pH5.3.

BFRR AEFOBENHERINZH DT,
BRIEEVRC A ENREN~HA D ITRIR S
REHEINTWALOD, FEUHER L 58
KD % ZEIRMSNIEI 5 57 EHE
PV, RN BEL, LR
IR A2, BEK 3m DL ZAITH VR
NOBRBRLNT, FFEARD YP-13 BIT
WD YP-14 & HIZRTTITERE 2m 2 L DOHE
Dy Y — MO P EN TV,
1-2. BAEERS YP-14 / R4 KK / H
F AEER / HEEHED 700 4E / FAER 2008 4F
2A 18 /ER 1A,CF

S EH: KB AR A EF

(N25°21'16.8", E99°25'42.3", alt. 2340m) .



Table 1. Results of measurements of floral oreans and leaves of the old Yunnan camellias examined.

$10Z J2quiedaq

Individual Flowerl Flowerw. Petall Petalw. Number Stamenl Stamenw. Ovaryl Ovaryw. Stylel Number Number Leafl Leafw. Petiole L

number (mm) (mm) (mm) (mm) of Petals (mm) (mm) (mm) (mm) (mm) ofstigma ofsepals (mm) (mm) (mm)
YP-13 55.7 128.4 550  47.8 24 37.7 26.3 4.1 42 29.9 1 10 93.7 527 119
YP-14 64.6 122.4 67.2 52.5 24 38.1 25.9 6.5 6.3 26.4 4 11 89.6 545 12.0
WS-1 43.9 83.2 506 369 26 28.6 1.0 — - 23.2 1 1 957 379 11.0
BJ-1 - - — - —_ - — — — — — — 649 376 9.8
BJ-2 419 112.3 612 482 17 34.1 13.6 3.9 5.1 30.9 3 12 96.9 483 8.0
BI-3 - - 51.0 334 19 27.1 14.0 44 5.5 28.8 2 1 773 390 1.6
BJ-4 - - 4.2 32.8 18 23.8 19.2 45 5.4 224 3 9 909 508 12.9
YP-1 61.0 85.9 56.7 426 7 34.7 18.4 4.1 4.5 26.6 3 8 108.5  45.1 14.7
YP-2 50.7 73.2 496 298 6 38.4 18.6 4.3 4.3 29.6 3 7 1074  40.8 15.5
YP-3 43.4 76.3 23 25.1 6 33.8 14.5 3.5 4.2 233 3 7 1029 423 16.9
YP-4 47.1 85.6 51.1 39.8 6 35.8 16.6 4.0 4.6 25.7 3 9 101.7 376 15.5
YP-5 59.0 783 2.9 353 5 34.0 11.8 42 46 28.9 3 7 885 4Ll 15.8
TC-6 53.6 61.3 55.8 439 6 35.0 189 3.9 42 35.7 4 10 980 527 10.8
TC-7 61.9 939 53.4 35.0 25 345 16.8 37 6.0 25.0 6 10 84.5 475 10.2
TC-10 53.9 98.9 53.0 4.7 22 26.0 3.6 - — 25.1 — 10 80.1 48.5 8.3
TC-12 49.2 100.1 56.8 38.3 14 18.1 19.3 4.5 5.1 29.9 3 6 792 359 8.2
TC-13 60.8 92.6 64.0 474 7 32.6 14.5 3.5 4.2 36.1 3 11 87.7 417 10.3

OHBHE v (O OBBE T

Length and width are abbreviated as L and w., respectively.

(94
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3 fgk / HEERHER 450~500 € / RAEH
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i/ TEHEE 7(4-13)MPa/ 13 pH7.1.
EFRIR K EREHEDFHLHR & 72 > 755
TERECHEINZLOTHY . BERAMIX
PIRIZEEN TV B R EXREITR 2RV,
AEFBITIHMER L TRY ., KREARLAET
iz hy o THEVWTWD, Ei-, HEuTkL
BDOBREMHEBHLTWS, BEMPELLDR
<, BEIZBNBABRE, REBEIXEOTE
<, VW) BITHEFET B AREMEA SV,

1-5. SAEHRS BJ-2/ RFEL 79/ Bk #
o/ HEEBE —/ FHE A 200842 H4A8 /
iR 2D,E,F.

EFM AEMNE) BB RILEESF (SR
(N25°57'28.6", E100°22'20.9", alt. 2465m) .

TS HENESR: TEFofa 2.5R4/12 / FTESKL 100 / 3E
& (F 25GY33, B 25GYS5/4) / EFFR
62.0 / K% 8.79m / HImE 118cm / HiEE
8.2m/ R/ 119cm.

SThIRIE MO A/ R R/ A BB
[ BER ReL / HiE 0 / HEEE
8(3-15)MPa/ 13 pH7.6.

EERIREORE D IZ RV WS, BB D e
SHBTR L2, MO THERDH - T35
THBN, A TIIABEPRG=HERT & o T
W RS0, BY7ZD L HIZsEy, Ei=,
THEEIBEOMIENEHL CWHTREDY
Z—BELL WY EFREIIR RV,
1-6. SAEHS BIJ-3/ KfER 8 / Bk HE
B/ HEERE —/ RAER 200842 A48 /
XK 2F.

EFH: KEMNE) RSB R ILERESF (TR
(N25°5728.6", E100°22'20.9", alt. 2465m) .
FoRBtESR . LA 2.5R4/12 / HTE$k 8/ HER
(3 5GY3/3, B 2.5GY5/4) / ¥ERER 533/
@ 7.75m / @&JE 130cm / BH5EE 5.7m /
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RITE 122cm.

IR AR / R SR/ A B
/ EER REt 7 LB 0/ LR
6(2-11)MPa/ 138 pH 7.3.
EFIKR:1-5B12) OEL L EN LD
T EHIIROKE SITHLTELLIDRL,
BEOREIH/NEL, ERBIUDIEARADHEL
Bl TEIRMAY 1-5(B1-2) EREETH T,
BEBLIBL, T D BICHIET 2 TTHEMEN
VY,

1-7. AERS B4/ SFEL KEEK/ BE
FEAR / HEERIES — / FAERA 2008 £ 2 A 8
H / EhR 2G,H.

EHM: REMNE) BB RILETE
(N25°58'05.0", E100°21'42.9", alt. 2845m) .

T RETESR: fEF & SR3/12, 2.5R3/10 / HAEEK
— / & (3 5GY32, B 5GY4/4) | HERFRTHE
B 629/ #% 8.65m / /A 155cm / 5%
& 6.8m/ fRICE 145cm.

SCHhIREE i iEMh 7 B 4/ BY BB
/B EReZKL: / 1B @/ HEE
E 4Q-6)MPa/ 138 pH7.7.

EERR SBIZIIHE» S 0EmEH70ecm S
2m ORI THEICENAAY . ZEFIEL T
5, MEENTEY, BRI S--T
T2y, Bicidd LRSS h T
D, . DIFEHHEL, BIZRBHDHD
OBBIRFIERIFTH B,

2. BE FounFhi

2-1. ABHBS YP-1 / BA3E A4 / HEERHED
—/ A& R 200841 A 30 B/ KR 3A.
EFH M KM A FRES L (&5 B R IRE
XA)

(N25°11'58.1", E99°32'18.2", alt. 2582m)..
WHETESR  fEF € 7.5RP5/12 / EftE — / 3
& (3 5GY3/1, B 5GY4/4) | FEFFER 60.8
/ #& 16.7m / f9&RE 119cm / BER — /
WTE —

IHIRIE K &/ BN B/ BY B/ L

B EEEO Y A WHEEOG) 47

BA BeZARL / 1B 0B / I
—/ 38 pH—.
EFKR:AFODRBEIZLLT D YP2~YP-
5 LRIFTBNCAEET 3, EFRERBFTH
D . BAEMOEKERCHRERRVIRY, 5%D
IERRIZ AR T2 L Bbh 3,

2-2. AERES YP2 / B B4 / HTEHE
—/ A& B 200841 A 30 B / ®AK 3B.
EFH M KEMACERE AL (63 B RIR#E
XA)

(N25°11'57.2", E99°32'16.5", alt. 2553m) .
FeRENEER: TEF o 7.5RP6/12 / B — / 3E
B (R 5GY33, B 5GY4/4) / EFFER 59.0
/ BiE 16.5m / J@EE 170cm / #EER — /
RTE —.

IHIRE I A/ RY b/ BYE B/ L
HBE BEsAL / 1R 0B 7 L
—/ 188 pH6.S.

EFRR: EFREIRLT,

2-3. | BEBS YP3 / Bk B4 / #HEH
5 —/ #EB 200841 A 30 H/ KKK 3C,F.
EFM: KRENAERESIL (EFERRH
X.PN)

(N25°11'57.2", E99°32'16.5", alt. 2553m).

T HENESR: fEFf2 7.5RP5/12, 10RP5/12 / B1E
¥} — 1 A (R 5GY32, B 5GY4/4) / E
BFRE 662/ BIE 17m/ 9EAE 135em / #it
TR —/ RTE —

SR A/ BY b/ BYE B/ L
B BEEKLT / 1R 2|/ HIREE
—/ 13 pH63.
EERREFTRGTHERIYAFLLT
it R (A A OffE 2 b oREETH
o

2-4. AEHRS YP4 / B B4 / HEHEH
—/ 2R 200841 A 30 B / [XAR 3D.
EF M KREBMAERER L (&Y B RIRE
XA)

(N25°11'57.9", E99°32'11.4", alt. 2593m).
ToHEIESR: TEFof 7.5RP5/12 / Hitdk — / 3
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& (R 5GY32, B 25GY5M4) | BREERE
63.5/ #{® 13m/ JEAE 117cm / BiEE —
/ ARTEE —.

STHBERES : Hi (fERD) A (38) / AE +/ H
WO/ LR BEFHHAL / TR R0’ /
HETEE 10(9-11)MPa/ 138 pH59.
EBERR: ATREBIIRIT

2-5. /| AEERS YP-5/ Bk BAE / HEH
% —/ FAE&P 200841 A 31 B / AR 3E,
G.

S EHh: KENAERESIL(&YEFARRE
XP)

(N25°11'43.6", E99°32'36.5", alt. 2304m) .

W HENS4R: TEFRa SRPS/10 / BEEk — / 3
& (# 5GY32, B 25GY54) | ERFER
62.7/ #& 13m/ M9E/E 92cm/ BiEE —/
RTA —.

SIHRIREE O ERH / B b/ BY B
/ LR BeZAL / 18 B/ TR
10(9-11)MPa/ 138 pH 5.6.

EFRR: EFTREBITRIT

2-6. AERS TC-6 / BE BHAE / HEHH
—/ #A%ER 200842 A 22 B / KR 4A,B.
S FHARILUTRRT A E RIS
(N24°57'11.3", E98°32'48.0", alt. 1750m) .
WrEtEHR: TEF G 7.5RP6/8 / EitHk — / 3E
& (£ 5GY32, B 25GY43) /| EREERE
63.6/ & 5.7m/ MEA —/ WiE&E 45m/
B5tE 80cm.

SIHhIRES M Al / BM R/ BN B/
TR BBEHKL / 1B 0K / 1
FERE 5(3-7)MPa/ 13 pH6.1.

EFRIR BT 7= TN AE 2 LR
A= Bt B4 T2 & Dicranopteris linearis
(Burm.f) Underw. 23WRERICEET 5, #IEX
&<, 50cm i3 0@ & TEBIC T B, TE
IRENELTERY ., EEAMEIE,
2-7. ABES TC7/ BHE B4 / R
—/ #ER 200842 A 22 B / KAR 4C, D.
£ RILTERTTHARER RS LL

No. 21

(N24°57'38.5", E98°35'11.1", alt. 2200m) .
TREIER  TEf & 10RP7/4 / BTEE — / 3E
& (F 5GY32, B 25GY54) /| ERFER
59.6/ ¥ 82m/ JEAE 70, 60, 50cm/ Hie
£ 42m/ RTHA 92cem.

SCHIREE: M i/ A R/ BY G/
HiER BRaiARt / LB 1/ TEEE
9(7-12)MPa/ 133 pH6.7.

EFKR DSBS RS BIL M OB RS
#ECA4E L, AETAKZEA TR BEH
R#EINTND, BETEV, fEIENER
TEEMBESEVEETH S,

2-8. ABEHBS TC-10 / BF B4 / #EEH
i —/ FBER 20084E2H24H / XK 4E,F,
L

EF AR TP E R ERERE <
(N25°17'10.1", E98°27'14.3", alt. 1950m).
FRETESR: L@ SRP6/8 / Bt — / A
(& 5GY32, BB 5GY4/4) /| BRFERE 60.5 /
BE 795m / M§EA 130cm / #HER 3m /
BT 148cm.

ILMVERR : MO (fERD Alim (10) 7 B 5 /
AY B/ 589% RBafikt / 18 &/
TEREEEE 16(11-20)MPa/ 118§ pH6.1.
EFRREEIC LY TERAERE L TRY B
BNV ESHL, BEOFNLROND,
BOMIESIIRETEL., ALROHTEFLT
W3, FILEOFHENH D, TEITHEEDHK
WP ENERLEEEZDIT 5720, B
ZRiEOE MEETH B,

2-0. AERES TC-12 / Ak B4 / T
B —/ FWED 200842 H 24 B / KR 4G,
1.

EEH R TES T E R
(N25°17'11.5", E98°27'12.0", alt. 1980m).

T REIEER  TEF P2 SRP6/S / BTEE — / HER
(& 2.5GY32, BB 5GY4/4) | TERRER 57.1/
B 8.13m / JEE 114, 10lem / BHER
74m/ RITA 165cm.

IHIREE  HOE (BAD BE6) / BY 3R/
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HY B/ 35 Slaisit / iR 8/
THREEE 5(3-8)MPa/ 13 pH6.1.
EFRR: M L MBEOBRENE-> TN D
2, HEO Y F—@nE | TEFEE B,
BT RAFC, TR NER CREMMIE
EVMERTH S,

2-10. AEHTS TC-13 / BE B4 / HEEH
B —/ FAEH 2008452 A 24 A / KKK 4H,
K, L.

£ AR TR T B R AR
(N25°17'12.8", E98°27'12.1", alt. 2010m) .

R REIEER - fEF & 7.5RP5/12 / Btk —/ %
& (F 5GY3/2, B 5GY4/4) | BEFHER 603
/ K| 10.6m / @A 107, 7lem / #HER
6.6m/ fR7c/E 130cm.

SIHNIRIR M RlE / A R/ AY BB/
TR BasZht / BB B/ IS
8(6-11)MPa/ +3& pH 6.0.
SFRR:-LUATT Y F =Y Pimus
yunnanensis Franch. |2 & W EH R E2ESH
T, BED b Y AR THE
RENBIFTH o2, ITE, BERNMOE
FLIZLDTEY, BTN, BZELH
BEOY o r=Ungbin, TEORE
PIBIEETEN > TEREBLEZLND,
BTN EE CREOEES B MEETH 2,

AR, WS 100 EX BT FUYARER
Lo NEFOFIT ML AT LAY
% (historic camellia) & FE{TIL, FESEAOMHERS
BNERL LTEETHDH D, REESHP
T REFEORER ENHABHTED
BTV 5 (Hiruki et al. 2012, Trehane 2012,
Hiruki 2013, Motta 2013, Robson 2013), 2007
EnD 2011 FIZEMBLE b7y 3% EHHc
BT 29 TORFENRZFERSE (LT
2009b, &P 2010, FEAh 2012) IXZE D%
BRiFLR2HDT, FRELEDLETT—%
_—21{LL, Web LIZABT A5 TFETH D,
N (V' = O /AR o fall b €/ LGN 11 1p); 7.3 <1

BN ZEEO MUY X HEEEG) 49

PRE DR ERHTFROINE HFIEFICET
B5b0LiB1E59,

RHAEORICIZ. KETEEE ¥ —,
KEFY ¥ e, K ERBEFFAE, kI
B NRXEEZEF—, KERBAFI R
I, KFERBER, KRN HRREX
FAIRHEAT. BILR Y XL, FILRES
o E— RIRESEE T —0OF 2 I3
BREEZR-> T &, KT, K
FR, SR, BR, Brrdioteok ~
WZERBRBHEWTEWE, ZZICRBLTE
LU EiF3, ZoREL, ERRI9FEERH
HEANERE L oS RE R OREMRE
Bk T b oY _FEELBREDT-ODOEF
*FRPFFE) L LTERLE,

51Xk

EBHN@E-FA E-E (8- BRE
2011. PEERE RO FRREIEH —
TIHIZEIT D b oY S HEG O AT IR
L& FRE. BLRPIE R RS
16: 9-13.

Hiruki, C., Shima, S., Oomi, M., Kimura, S.,
Kubo, S. & Yoshida, K. 2012. Protection
of historic camellias in Goto Islands.
International Camellia Journal 44: 66-67.

Hiruki, C. 2013. Historic Camellias: Identification,
Protection, and Enjoyment. International
Camellia Journal 45: 50.

A IE-ENFIH-E MR- RF-
K EH-F BHE 2010 PEERS
REENBALNCRIT D MY X HAR
JED ORI, B LR RAEE T
45 15: 63-69

A E-ENFEA-E fPBF-H EH-
B BAE. 2012 FEEREED Y YA
EAERE(2). BILR R E A
HE 17: 43-53.

B IHE-WAERR-FHEE - E MR- F
BHE. 2008. EFILFEIE(F Y %) D
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B= MR L R (25 v) O
B4 A PEE ZERIEEHE
Bite ERRTEFEESINRSANE
pp.31-43.

Motta,
camellias. International Camellia Journal 45:
58-61.

HHEKE - E BB -8 TF¥-E S
E E-E BHE 2007 #HElv T
NEEEEHI L B TD b Y A FDTE
BRE. BE=SF5 7: 139-143.

PHEE-E -8 x¥-E B-F
BIE. 2008. FEIERA LT OHRKIL
TEM ZRMRIZR T D b U Y SR EFEED
B ElRPIGEDRMITHRE 13: 35~
40.

Robson, R. 2013. Data collection for historic
camellias — a practical guide. International
Camellia Journal 45: 52-57.

BRI - ek IE - IUTHZ - WP -
PHEHES - IRHE=-E B -8 &
0% EH-FE RFE B-EF M
E. 2010. FEEFED VY X DHE
2129 2 LFEFE. B AEDRBSEE
44: 189-196.

ENFIE - Rk E-FE BRHF-E ME-
£ BB #BH-® FHE 2010 F
EEEEO b Y FHEER. BILR

G. 2013. Conservation of historic

No. 21

thRAEMERT SRR S 15: 45-61.

BRI ILTHZ-E (FE-E BE 2011
PEEFEKFERESLICHETS Y
Y NFDOEROEREME. B ILR P IIEY
EWFFEEE 16: 1-8.

ENFIEA A E-ZF BF-E -
%" EH-% BAE 2012 TEEHEE
RETRRILICHEST D by YA XDl
MERZARME. B LR A R 7
17: 1-12.

Trehane, J. 2012. A summary of camellia
conservation around the world. International
Camellia Journal 44: 84-91.

WTHEZ -ENFA-E MA-E£ F- 8
T E BAE. 20092, FEEHEEO b
7 3% Camellia reticulata B M 330
DA, BIIRPREMENARE 14:
21-27.

IWTHFZ -ENFER-E fBA-E F-&
FTF - E BAE 2009, PEEFAICE
BHY D F 7YX OF0E—2008 FEHH
FE» L. FILRP RIEDEIERE
14: 47-56.

E MEA-E FE-ENRR - ILTHZ -
HBF]. 2008, RERM ERF LFE dist i H
BFAEEIRME. TEE BRIEEERR
2 ERREEFEESRESWXE pp
19-25.
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A 1. $8E b 7 % il A-F: EEFE KEMNAERKEFO b 7Y A% KEE. A YP-13,
YP-14 2SBENIZEA THEE SN TV 5. B: YP-13 OAFIRR. C: YP-14 DAFBIRIR. D: YP-13
DOIRTTITITER 2m 1 EOAFOHE I SRE N TV 5. YP-14 HRER. E: YP-13 OFE.
F: YP-14 OFt. G-J. EfFEREMNFULIRFEBRREL® b oY MR, WS-1. G 4
FR. H: BOBIOE. I B, {ERISHCREIZES, ) —082.5m DESFFBOHEX
BRICERENL TS,

AR 2. #&5% b vy "%t A-C: EFEKEME)IRBRILKSED b 7Y R RNTFR,
Bl-1. A: {EfHICAEE L, AEICIITENSEA. B: BOBNIC L) TE K& RZER. C: &
i3 Thev. D-F: EFEAKENE)RBRILEESFOLNBERL LS 5 &HELR
BifE. D:BJ-2 DAEBKM. E:BJ-2 DIE. F:BJ-3 DAEFKR, BICBI2RR25. G&H: &
FIE REMNE) BB R ILEITRED b 7Y 3% KEH, Bl4. G: FRO/NBOBEZE Y #h
5L 4EE. H: BOBIZ LB KERR.

XAK 3. Bp4E b U 3%l A-G: EREARKBMXKERERILOFA b 7Y 3%h. A YP-1
DAEERE. B: YP2 OAEBRIR. C B4 MUY ix L LTt RESEHE Q4 @ YP-3
DAEBIRE. D: YP-4 DAETHRI. E: YP-5 DABTRK. F: YP-3 D&, G: YP-5 Dit.

EhR 4. B4 b OV X HE, A& B: ZEARILUTEIPTHRERDIENRGEORAE oY A%
B, TC-6. A: ZA£BRER. B: ENEHRDOIE. C & D. ERAIRILTHHTTAZRIIEMREE
IUDEFAE b 7 3%, TC-7. C: AFRR. WEEAFE. D: PNEROE. EH&I-
L: EFERLUTIRFTHERSEEESORAE N Y S H#H. B TC-10 DABRE. F: TC-10
DOEBIIIHEOHNBRONSD. G: TC-12 DAB RN, H: TC-13 AT R I TC-10 DIE.
J:TC-12 MTE. K:TC-13 MIE. L: TC-13 DERTITIIMENRLEE.
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