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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®

" 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
= IM+29m+6sm, almost the same as that reported from Argentina by Xifreda ef al. (2000).
In East Asia, two cytotypes of 4. 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 & Argimoén as an infraspecific taxon in A.
cordifolia, and two infraspecific taxa have been studied cytologically by Xifreda et 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 um. 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 1N 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 2.5 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 2.3 2.7 5.0 1.16 m

9 1.2 3.7 4.9 3.00 sm
10 2.4 2.5 4.9 1.05 m
11 2.0 2.8 4.8 1.44 m
12 2.4 24 4.8 1.00 M
13 2.3 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 4.7 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 2.4 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 2.4 4.5 1.18 m
29 1.7 2.7 4.4 1.54 m
30 1.8 2.5 43 1.42 m
31 1.7 2.5 4.2 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 e 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 A. 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 A. 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 S0 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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Y7 FTOEREMFLE (VarvFavor<I¥Fr7 o
FHRRBERIC & D HTE

FERKER D« KIEMER Y - MBEAR D - EEER D - H)IEB Y - FNERD -
TNWE D < ENEKRE Y - FEHEK Y - RERE? - PHEFE Y - P

DN e S s T030-1281  HILEE LUTHEER 2 i
DELRSI NBESERE T939-2376 EILBRZILHENEIES 213
VB RkEE T939-2713  F LR LR E4E 42

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

Yuji Okada", Takaakl Oohara®’, Shiho Matsuzawa , Yuki Kato", Norio Chikagawa",
Takayoshi Mor1uch1 Sakunobu Onnagawa"), yotaro Horiuchi ) Takuya Terashima ™, ]
lea Morita”, Masashi Nakata® & Toshinari Godo”

DToyama Central Agricultural High School
2 Higashi-fukusawa, Toyama 930-1281, Japan
DToyama Yatsuo High School
213 Fukujima, Yatsuo-machi, Toyama 939-2376, Japan
YBotanic 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/I
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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Koehne ‘Antiqua’ (B4 « KEF 1987) 72 & TH#
FEINTWa, %l}?%‘fff‘&’/ 7 dnfE TIEETR
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AZ—=T—"TH) 30 7B LR LHE L
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#& 7= LS 55Hi (Linsmaier & Skoog 1965) %7~
I WPM $5# (McCown & Lloyd 1981) % HA
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H 2 0.2 16.7 83.3
[ 2 0 100
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{bHh Rehd, ZomomixK el Ak
BELNh-T(FE L H2C,D), YaruFkay
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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 cm 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
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Gmel.) Blake OFEHL LI L =BT DD
T, Z Z T M umbrosum & LT -71=,

EFRE
AFHTE LIRS T O OERICALE L.
FEJUD B DRFEARDAIR & 2o TV KB
NN TH B, LV, KEEA, R -
L, TERFEDREL Bil- oA KFED NS
BAZBSTZDAMEELEZL S,
AKIEIINE 2~2.5m, KL 30~40cm T,
FRINTZGAT, KEIZEDBIER 6m D
K& L 10m (X 1A) & THi 25m O TH 3,
BO LT AERERE L > TEY, &
MoYasy TAYBECFTY U
X, VYR, BFHA ) aXFRENK
BRAICED L. KENOREE D (3R
feligolctY, YFHXET, AAHUFY
¥ RRABEESTND, ZORRDETHRN
PEEL 2o Tefi 2 LT — /8= VT 5 AP
yFRHLLHN(E 1A, KEWVWHLDOTIE
50cmx50cm D&% HO TV (X 1B), 7
— I /N— TG IR BKIEIZE Y A
HE01wy MRIZEAL, DHATEIE L
FH eI A LIMBER L 2> TEY (K
10). ABFERELRWWIX D), 2Dk 97X
v F O b HROBEARED K P T D FTIC A
DAL, KIROM DS I8 THE 30~
60cm DEIFRIZ W AT LTV,
ORI 6m (=KKEOFE X T 6m) T, HBD
KH: &K & DT 90em 18 Layve<.,
B TORRITHEREL 2o TNB08, AMEHT
BEANZIES —2 /83— 75 2R
KEZEE D X 51270ecmx140cm & 30cmx50cm
DORE ey FRH LN (K 1E),
BOTHEMZ=a 27— T ry73ED
HEFELROTERY, MRICT A &
TH. IVUNR Vas PR ERNERL T

BHLTEY,

Teo M08 Sm TR E CTiIkm s LEEIH
WTED ., Ik SHKIKREIZZ2 7= Y-
27 RV, AFHUFU R ENEFL,
FNHDOXIE L L) ICAFa v xR
BEA L TW=, ZOKEDERENIT 50cm*x50cm
BEDT—IR_—)VTF 2Dy F N2 Off
REN, KPS FROEEREDFT 2 1A
b, BRRWZ &L, TI2TIVOLT T
VELTOAREORE THARERRIAETE
FOT b0 BBEIN- (® ID), Zhi
ATRENARCEL TWA I EEZRELT
WhH, INE Y TRENE. AA T F %,
YFIXET, ISV TRV RV ELT
oA Favux i TKEIIL0~100%
EDS>TUVZH, TRHENERTE LI
LTHET &, T 25m OfEE TF5—/ 38—
T T ADIRy FINHER I Tz,

A & DLk

Z DT 2001 FIZE LRI RS
TSN L7216 0% LAFTERRHED
HEMETHY, HIFORE - FEA TR R
138 % DT (B 1ILIRIG K B IS EHRT- Bl
WoKAEWRFFES 2003), 5IHL TR 1IZRE
LWAEDT—F &R LT,

2001 FEDOED LFRIOREEIXITEV O
BT « BEDV N E VA, TitEse b
V- ZOKBEOFHAZ, ERkotY, v
XET. NAHE, FHZIZ VITHRDa
AFFEPRLY KEZA Fa vodIhr,
X3y, TAUXR IV (EBE)VEBTTDHE
WO HOT, FRIEAHITHAIRD 13°C &
BN, B EFROKENBERIA T
5,

F D% 2004 FEIIAA I TF ¥ DIEA
DHER SN TV D23, FDORHIAEAFEIIAT
biiehoi-,

SEIOFHERERE 2001 EOT—F L Hodk
T5HE, ERORY, ¥FF¥ET, FHEI
7 YIRS, A hENEEL, K- T
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B 1 wLAOEAKE TRRSNE T =D =L r 5 2, A AEMOKE (5 L

HIE). RENCKZ Sy FRRSNE. B LHEOEE) 05y FO—. AHEIRMT
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# 1. T—=UR— NI T AR SN B ILRERTTOBEA KB O E & BITEORA.

it A5 1 —

KE 4 —

A H DA E G0 T oD Fil
A 1K (m) 2.5%x5.0 2.0x4.0

7K BB (cm) 250 200

R 1) [

[ 7% 2001.8.17%2002.2.13*] 2015.9.26 J[2001.8.17*] 2015.9.26
[ % (cm) 30 40 40 40 40
Kil(C) 16.4 13 ]** 17.0 16.4 17.0
R ihl(‘C) 294 ** 6.4% %% 25.1 29 4*¥* 25.1
Wi H(cm/s) 30 40 23 25 20
R R (%) 40 90 90 100 100
H IR B (WAERT) 5 6 7 3 8
U (kb - k) 3.3 + -1 33 + -1 33
o H ) HE -1 3-3 44 2.3 4 -4
NA T € +- 1 4-4 + -1 12 + -1
YIX ST (k- fhk) + -] 2:2 1:1 44 44
FHT I Y Lk - dhk) + 1 + -1 1.2
TATXT Y + o + -1 +-]

%3y (K - filK) -2

AT UF L (phk - k) 1.1 22
TNV G A (PhK - JhK) 2:2 2:2
SUIN +-2
(AFaygyx=ay) (+-1) +-1 (++2) (2-2)
(VX =7) (+-1) (+-1)

[CEYS) s des | (2-2) xt 441 (12

B L) Ul I R AR ST W I ROK AR £2(2003)

** K EIE2002€E2 H S A O RIE

xR T A S AN AL THEE 02 H 0 feeid Sl

SNkD BT FEPEL - EREL, FESNK
FEATHTF ¥ LFHNKREY T — =
75 ZHHEFER &\ D B E TV B,

HAMORS
S — U R— VI T ADIEET TORFE
FEIZDWTEIFERD 2V, BT <HRL

AEREMIL TELRBEEZ OB END,

FAHTF o+ ERRIZ, XO—EHREIN T
RN, FEEIH LY DM EIERT D THE
WRnHD, v NOFRTIIT 7TV VLT

DHAEFEIRIE 18-26°C (Java Aquarium Plants)

23-28°C (INAQUARIUM. COM.) 7p& i &
NTWBH, FEH 17°C OZDOKBETRLE
BLTWS Z ELAERRBEBIIN Y AV
b, ZOHKBOAHIAKIR 13°C 13+
SRR FTREAC B L AR SN D, BUEDIRA
0D HAREFT RN HEETH L, ZOHK
KT e EHEENBAEE LTV e
HNH D, EKRETIITERMEBEAT DR
BERISNKFE L 720 155728, [FEROBREEIZ&H
LA TIIEENLETH D, [FCENIKR
THIBEKDOEBEO 72 KIS TIIA O KIRT
4~5°C LR Z & (B L IRA I AR TS
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FHERT - BILROKEMRZ S 2003). Ok
BN T — D R—= T T ADYERT B wIHetE
hankBbh s, KEOEERINEE
"N A4C DXy MERLHDZ LMD
(Alibaba.com) . EEFRS 742 —F5H ¢ &,
AEOEFTREIZOVTOERNMLETH B,

BT L A DR SEFRIZITY
DI EREENZEEE Lz, SR
WYEOBHEFRIZIZT—V =TT R
T A1ER WOV TOZTEREZVVE
Pr& ., ESTRMEE AR R R o> B
EABTIZI SR E B2 E FE L,
RLTRILEBEL ETFET,

51 F3CHR

Alibaba.com. “Giant Baby Tears - Micranthemum
umbrosum’”. http:/fwww.alibaba.com/
prouct-detail/Giant-Baby-Tears-Micranthe
mum-umbrosum-Live_159077404.html.
(2015 £ 9 A 29 HHERE

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

BEJIE: T— D=L T T ZDRAE -

Micranthemum umbrosum)”. http:/fwww.
inaquarum.com/aquarium-plants/micranthe
mum-umbrosum. (2015 459 A 29 H#ER
Java Aquarium Plants. “Micranthemum
umbrosum”. http://java-plants.com/
individual-plants/midground-plants/micranth
emum-umbrosum. (2015 4£9 A 29 H#&R
IKEFRAE com. 2015. KB T == 75
2 @ F TH. http://mizukusasuisou.com
/hinshug (2015 4= 11 A 11 Bl
B L RRGR R AR BT - & LR AT
Fiz (fR). 2003. EJIE D& LA g
FAMEWMEE. B RS E
B, &I
IRSEEER - IUE P 1994, F—Y73—b
TI A, HROKEIL p. 34. /~a v HR
e, IR

GEFD)

12 A 5 BIZBE N - & 2 A, KKBITIT
BODTOR, TEK - 7KAE O KRBT
Bbe BEH L T—mIJIENBI TV,
Ls LKz i a7 —I
—ITZANREL ERLNE I END, i
MEL 7pofe 2 & THIZTHICILET 5 AlRE
HIFEL Rolz,
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B 1L R R A TR

MHNZR T 2T I8 G DB OREHER

EHOSH - mifF—E

BILRPREDE  T939-2713 BN LFTR AT L4 m 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 acrial photographs are needed.

Key words: phytosociological surveys, Sasa, Tateyama Mountains

FERILEO S LRI, A FB S 7 dif
D4 & Sasa Makino et Shibata DRE#HIZ <
BHLTNDZ ENINETOMER V7 1
THRELVHALNERSTND, EHE LI
2013 LV LB T AR — MaLD
ELOED S RESEDIZONT TOHIRE x5
2, BT DB (LU T, BIZ 9 L
50 OFf L AT OFREEZBRLE L7- (R - 5/
2015), FOFER, T OHUETF ~ F V&
Sasa sect. Sasa 0¥ ¥ WY Sasa yahikoensis
Makino, F< X% S. palmata (Lat-Marl. ex
Burb.) EG.Camus, 7 <A ¥ S senanensis

(Franch. et Sav.) Rehder, 7>~ i Sasa scct.

Macrochlamys Nakai O 7 7 ¥ < % 4 §.

spiculosa (F.Schmidt) Makino, ¥ >~ §.
kurilensis (Rupr.) Makino et Shibata 0> 5 fE %
BLT Fo 2SR OEARES .
YRBEy R, REE, RERETIT>72, #bE
b IROMBERIDIIEBAEAL L= F <5 9H8
EB L, A4 T VERNTIHEARRICA
XYY NEE LT, BHETIZIZ
U HHDE Y R AREEIC T
MRAEL, BERETIIERLEO N < UHK
BICEDIRNF >~ —8IA 7 v~
BB LT,
BHEFUL T2 5 R o L H#E o
[ THERRCEEFEDIR O SIH CTRZE L, <0
BMOAR LA TR AT LI A TH
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7 P AEE ‘- i :
B TN : *a's:m;t ifﬂﬁ % " }
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’.) L .b &8
& ; ) : 235
PR W iRfey B wes' M
i P e A od n
y " : o7 T
> A BT ] AT
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21
1. FEHE. o TUILT IREES. bEELTE. o 250 R
L, R BREERAE END (B (o & 5 Ze@m L BT b, R EEED

1985), A AR O ZEHEE Tl LI LiddER
(Lt OSHIERIR BT, BN O
AT =S oV EFEICEEbh
(&l 1985), Wivwh e ILH (M FH
1952) & MBI 5 BREA D LD, FHE - B
LB o0 A L oD iem | LIS CREMDEERR (R 54T %
1T 7247 (Kariya et al. 2004) (2 & 5 &, HHF
B TR &5 & o RHE LSRRI
XTI BEOH & LfEE K< EHoTRY,
Wt AFLRT A L0, FOREELTEH
FEIZE ST Lo TWA, LSS
THIHEREIL. 20X D aFMNEA bR
s @ B AMHAIZZ 0 \LE 2 FE 51 5
H Rl D— Bl &S,

& AT, MUTERY Y AEIME A B B
Z e, VRPE s FUCITHEN R L
fwé&®W%ﬁ1%0%ﬁm6%éL&§
1964, B« 1BE 1976), IBIR DR LIZHE
2T ﬁﬁiﬁ.i.“m@ﬁvﬁj:ﬁ?o“c BRI, Xw
AR, TP yEE~ LB L, AR
MR DR ADIEE D & SR 2008) .Y
P EEEA~OBITRRE Z > TS I EVRIE X
NTV3, BILREOE T ERHRTHE, #REEIC
HHME ST 5 & BB O L FEEME
T4 5 EBBEN TS (EEM 2010), 37

ERIEE e AE DTES AR IR 2 RE 9]
AEtED D D,

z T“Alf-i“?f‘?fﬁ“@ 59D O
AR BNIT BIo0IZ, YRy B LU=
ﬁl&i%iﬂﬁ)%%mfﬁﬁlﬁl J‘T@“éﬁi?ﬁf‘?ﬂ'ﬁ
AREEIT T,

REAE
YRRE & BDSLIUANT 7 BEEE, |ETO
ZRUFIE, I R U AdbRlos S BRo
3R CHEAREERTT- 7= (K D i Ans
TFRER T, BERIOAATZ vV
FED OFERE BEE 2,020m) (2B 5 F
<PV 10mx10m D= N5 — | &HE
L., LR 2mx2m @ 5 >OH 73 K5 —Fk
R, ERELPIECHE, b & ofERim

(1 2,484m) DA <= I HEICIEN B 7=
A PO 10m<Sm O RI9— N 2HRE

L. FRERZ Imx1m D 10 HOH 7 = F5—
hERBIT T, A ED RBIREEES 2,440m) T
A7 = OB 10mx10m D=2 FF—
FAEFRE L, YRS Imx1m 0 10 fE0H
2RI —haRT o, FAERFEL FH8 -
T (2008) & [AIEEIZ Braun- Blanquet OIEZ#L4:
FHOFRE A 197D ICES & g, BR
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e A

SR 3]

5 2. fEA4
AR

THE T o7 REE. 1,2

D5 E BT 2 OTESL & F O S (18
BE)E+D0 5 D 6 B, BEEA 115 S
D 5 BT LT,

MREBE
W7 7 A O A K o sl 2 [

SUB AT Z

BEE. 3,4 BEINPIE. 5,60 AL

2-1 & 2200, MIRERER 1IORT, ZOfE
%w#ﬁﬁyﬁwy%mfbntﬁﬁ%
@Hﬁ WZERo = F I~ ThD
AU AR AR DS 10% &K<, ﬁ&
71223 Betula ermanii Cham, var. ermanii H

HEE 1 THERL, 72 F5—F2, 3, 51iZ
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# 1. SMILANLT T BREEOYYEEIZRT HHAE.

THERX 21k 1
WEEAA 2014.8.27 2014.8.27
wEE HH &5
FE#(m) 2,020 2,020
A2 mFE(m X m) 10X10 2X2
Fhr N6OW N6OW
e BRE Bl
EEmARE &X(em) 500

TEARRE WHER%) 10

EARE &3(em) 245 250
IEARE AgkER%) 100 100
BHARE &m3(cm) 10 20

2014.8.27
HM-wmE E0-EE

2 3 4 5
2011.8.27  2014.8.27  2014.8.27
HE-EE HB-ERE EM0-ES
2,020 2,020 2,020 2,020
2X2 2%2 2%2 2X2
N6OW N6OW N6OW N6OW
A B 2] AR

250 200 250 230
100 100 100 100
80 20 10 10
<5 10 5 5

BARE WE%) <5 <5
B4

D-S D-S
Gz S
B s 1.1
FF AR +
IRHTT +

/8 N
FwHH
FF Ak
b v
L w NZa

)]
.
)]

55

+++

=N

kay e hE R
Yo AN FH AT
FF AR
VIS
FowPi
NYIXRTF T ay
2 (z $H)sp.
YTy

IFAT

\V]
+++

FH++++++ 7
++

D-S D-S D-S D-S

+ + +

55 55 55 55

++

Roniz, TOEN, FF A~ K Sorbus
commixta Hedl., I3HTF Acer tschonoskii
Maxim. 23 7E LTV e, EARREIEA & 250cm
BEOF =PV RMEEES LEAEL TV,
BRI, EBREOF o~z Ean T
<. MEEERIZ 10%LATF T, ba v/ o h
# s33 Oxalis acetosella L. var. longicapsula
Terao, ¥~ Y 7 Plagiogyria matsumurana
Makino 72 EFRFXHITAEFT L Tz, 7=
RFZ7—F45liFeay / Bz "Ite
HiZY 7 /SR VT Paris tetraphylla A.Gray var.
tetraphylla IR /.67,
FELRoAE]l (B 1977) OKEICI,

HEILFHERKRTHE T Y —F 4T
Y ERED S bF L~ Y OE EENEOEE
BENR6HEHY, INHOT—F E45EIOHM
TR L (R 2), SO EX &iX
F AT Y Abies mariesii Mast., > 7 /3%
v, YwITY, Frhe R, FeFIo
5 fEAIEE LTz, ARIOFHERITEARB
BRE, BARBOF <P OEEENS T
& 2 FCKERE—/NBIEOFE L & FHEL L T
WS, B ORIERIL S %Rl & HEFI
<, MBI OMOARTH T,
ERINPEOREROEE LM 2-3 & 24
(2, MR Z R 3 IR, BARRBIZIZE S Im
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K2 BUROUIEY—FATTEY EHED ) LF =IO 5ENSVIIEX (2
1977) &, AERRE L7Ssnil T 7 BES OV YK OFEHERR O s,

oA KA - KOG Pl — KM i — KISNR A 7URTENE AME— I BY sL75Rea
HEEAR 1972.7.29  1972.8.27  1972.8.27 1972.8.24  1972.7.29  1972.8.27 2014.8.27
gl FRH(1977)  EMH197T)  CEE(I97T)  CEM1977)  ERE(1977)  EG(1977) N
575 (m) 1,750 1,800 1,760 1,950 1,900 2,200 2,020
A (nd) 150 500 400 300 80 100 10X 10
FHihr w SE WNW E NE E N6OW
fei 5 5 10 15 15 5 - = TT)
SARE Bt (m) 14 13 14
TR WikR (%) 70 60 80
BHIIARE M (m) 8 8 8 5 9 5
HEARE MR (%) 30 15 15 40 40 10
BARE B (m) 3 4 3 4 2 2 2.45
AR MR (%) 80 80 70 70 80 90 100
R B (m) 0.4 0.3 0.5 1 0.8 0.3 0.1
KA MR %) 20 25 40 30 40 20 <5
W % DS D-S D+S D-S DS D-S DS
RESRAT IR
FALFEY B-1 4+4 4:4 4-4
B-2 3-3 1-2 3.3 34 33
S +42 +.2 + 1-2 + + +
K + + +
574 B-1 2.3 22
S + +-2
K +
iR AR
apH B-1 141
B-2 ++2
S + +
K
LTHFYLF S + 1-2 +-2 +
K +
FHIIAZIY S +-2 + 1:2
LRER R
*VFRY K + + + +
*0 ) h RS K + + + 1-2
IRy K + + + +
X S 1-2 + +
A RESE R4yl
LAV K + +
b AV Uicd K +
a5 K +
BRI HE
A HZ3F S +
BIVATEY K +
EAREAL O EFEE K F
T HF ) K +-2 +-2 1-2 1-2 +.2 +
LAY R /% K + + +-2 ++2 23 +
EELL 2% S + 2.2 22 +
tay e hs T K + + +-2
)T HhT K +-2 + +-2 +
AT NI K +-2 +-2 2-2 + +-2
AAIIR)H S 22 +-2 + + 1-2 +
K + +
Vo % K + + +-2 + 1:2
ATF K + + + +
IVRFYLL K + + 22 1-2 +-2
INIH K ++2
=g VA K 12
aqFavsy K +
ay vty K +
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IR T

Y ZAXTFIAS
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NN
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1-1
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++

*ER (1977) TIXI IV oA F 338 EN TS,

DT <A W HMEEE 3~5 LESL A
Y Pinus pumila (Pall.) Regel, &> FI¥~
FAMBEL TV, ¥ 7aR7—F 1, 2
WA =Y OREERIZYS =0, A<V DE
EENRE X2, 3 LEL Ko T, 7R
F— bk 4~10 TIIWTNL 7 <A P EL

B s LEAEL TV, EARROEHERIT 5%
UFT, Iv<e7Xx /%Y YU Solidago
virgaurea L. subsp. leiocarpa (Benth.) Hultén, <
¥ <= K>V Y Elliottia bracteata (Maxim.)

Hook f. |

LN NTH R TY

Peucedanum multivittatun Maxim. £, dissectum
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£4. BURO I EET— A7 VHED S b FOBESENEVCHER (Bl 1977) &, 4
B L= =at P oY EEIE O R O L.

AR HEX 16- A 33-BEHHENE 40-80F 45-@AE wEUDE
FEERA B 1972.8.29  1972.8.28  1972.7.29  1972.7.30  2014.8.27
Hig w1977 EMQA9TD  EMO97T)  EM(1977) AiRA
= &i(m) 2,050 2,490 2,150 2,400 2,484
A2 AL(m) 50 40 10 48 50
FAT - - W — N
s L L 4 L 10°
EARE &3(m) 2 0.8 1 1.4 1.1
{EARE HthR%) 60 85 95 90 100
BAR &&(m) 0.8 0.2 0.5 0.1 0.1
BEARE WEE® 80 30 20 10 <5
4 D-S D-S D-S D-S D-S
BEAE DFE R
INATY S 4.4 4.5 5.4 55 1'1
WREE DX AT
yay A S + 1-2 3-3 1:2
K
B EF NS K +.2 +.2 +
EAR Y 2T K +.2 1-2
Vi E Synvab e dN S + +
afRAFA K 1-2 +
RO 53Rl
FA R )% S + 2:2
NIY R IF s S +
K
AT O
a3 hHR3 K +
Vard N Viv) K + +.2
FATTEY S 1.2 +
bifEFE
Fo=FY S 5.4 2:2 2:3 23
gAY K 4-4
THE) K + + +-2
ATHHL K 242 2:2 + +
IRHET S + 2-3 +
ayay Ry K 1-2 +-2 +
IYITR/IFIVY K + + +.2
abrEE K 12 +
IYRFIL K +-2 +
L5H)F K +
I ARARK K +
aTFILy K 22 +-:2
R Qe WAV S + +
K +
auday T K + +
ra< A% K 1-2
Y w A S +
FLINT K +
<A NVY K +
v I H Y R K +
=V O V4 K +
HiryeFy K +.9
RARIP T X S +
K +
EEN ) RAR K +
FLNJNNIY LRI TT K +
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Makino 7z ENA HHLT=,
FELROAE] (Fi 1977) Ot =
TEE—NA T VEHENL, THOBELEN
EV 4R EREH L. ERUTEOTHER
R LI (R 4, SRIOMEXTIHES
TRVYNRT AP CThHDAETRRDMN,
Bl (1977) OF = HIid s <A F9-0F

I P RENBFEN TV DR L H D,

HBEIERBEONS =Y, EXEDOA TS
7 X Schizocodon soldanelloides Siebold et Zucc.
var. soldanelloides, - Y~<7 %/ X%V VUi
EVETh o7z, AREIORHEXILTHE A
16 « FARE &R B L TR, RGO
RERRERIE 5% & RIS 2o T,
ZAUHEARBOY - OREHERE Ik L7z b D
LBz LMD, SEIOWEXICHET S 1
v VHECITONEARE(ER - 5@
2004) Tl ™A =Y DMEEE3 2 5, £ 2
(F =P (SEDTETY <A FHIZET
1E) DME B 1~3 TIRA L TEARMAZ IR L
THY ., P OEEEOR ST AR =
TEE—NATVHEILHONDTEN
= LTV D,

HEDBROFEXDOEBAEX 2-5 L 2-6
(2, MRRERSITRT, AEVRRITIIF
U ALl ALE L, B 6 A LAICITHES
DL 720 | BEFOFTIIERTNEL,
P NAERETHAA L TWAGTHho, K
ATE E 105~160cm DA 7 Y= 43
HE S LESEL, iy vrET
Aconogonon weyrichii (F.Schmidt) H.Hara var.
weyrichii IR DALz, EARJEOREHRIL 10%
AT T, Y F T L Coptis wifolia (L.)
Salisb., > 3 U < 3 U3 Helonias orientalis
(Thunb.) N. Tanaka, ¥~ A% Athyrium
melanolepis (Franch. et Sav.) H.Christ 72 £ 23 %
EEDY T a ks — R TChiabii, oy
T aRZ— k6 TIEa A A VY Veratrum
stamineum Maxim. var. stamineum O SEED |
Lrpo T,

= s VAR o5 37

SEIFHE U7z iE 3 sl AT G
i - HH 2015) OFFFE S, FA AL T €Y Bk
P B (G HLA No. 12) OfERAE F &
TR 6IRY, HBFEIITNE, fA AT 5
EY B TIE 2 HTH 72, Sl 10 5
RREE & Iahole, TRTOHRIZEW TR
KRB OHERIT 100% T, HH23MESE 4 )
55 Z2EDTV, EABOEHERIINVTH
b 10%U T TH o7, ZHUHEREDY Y
ICHIZ XN TN AT EZEZ LR, 4 HiE
IZHET DRI, ATHIHI, IV
T LD 2 REBYRE 7 A AL T B B,
ARG, A L0 BRI IHE L THIB L7,
IO 2RISR T IL#E S S E L E
TILFHICHBRT 2/ TH D, LN T T
BEATIINEED L ¥ THEY~vH 1t
KA H Athyrium xpseudopinetorum Seriz.7)3
R, ZIUILLzsiT 5 0esTH
b, BBErBAA VT EVBKRClE=vay
X 24 Hemerocallis dumortieri C.Morren var.
esculenta (Koidz.) Kitam. ex M.Matsuoka et
M.Hotta ., A A /3 > ¥ Rhododendron
nipponicum Matsum.7¢ EJE OB THR.HN
LHEIEDFEDIZD, 4 T UF YU Shortia
uniflora (Maxim.) Maxim., ¥ ==Y Disporum
smilacinum A.Gray, & X7 TFA Asarum
takaoi F.Mack. var. takaoi 76 £ SLLTIEELT-
N7 HRTL Ao s L0 S HEL
L7, miLEOEELPIEBLIUORE Y BIR
TiE, AROEHERIZALND I P~<T ¥
JXY TR ULNI NI LRI T
a4V, vZvaF T ERHERL
7=, TOXDIZ, YIS IE L THEY
LI L LARMOBEAICET TS
A TETERY ., &2 DHKDIIIZ Kk
LTWBEEZLND, Kudo et al. (20111
£ LABEOKTZ IR T, Fo=d
Y Z OFRBIFE OV VRIZ L Y THH &5
~ERBALHBHEOZERMESMET LTV D,
HRIKZOHRE Y BRTH YRS HMAE~
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BALEED, BEABORRENELL, £
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LS L, BRINTEI VYT X/ %
Yoy ok ) AR L 0 ETFEI T
X BRENESO TV DAREMNH D, £o, &
EYRBBRTIIIVYALFY LY, vavuday
RA=DEH e, "2 YHKRICHHERL,
AR THAER TE DNV RN TR
S>TWARAEENH D,

B - BEB RSO MR LTI, FEETth
BRI YR —ERIR L, ZO%ETE L
EHEEESNTWS, Z9 LIsAOEENL,
SEHT O IR AN B L 7 TH SR 0
BIZ L - TH7 b Sh-mRetEr e s i
T 5 (Kariya er al. 2004), & 512, rHgED
REITIE, HERBRRIC & b 72 ) THER
OBIUEITEFED Y DI AILR OB & 72
ST EEZ SN TV A (Kudo e al. 2011), 3F
HLDOF VBT ORAIL - BN HTED
HER U228, Fgkidb7e< . BEARBOREKE
&7, Lo T, b LHIERIREKIZ
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B A OB LK T I HR L 20
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HHED EOBRENHEILR L TWE2EHL
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TIXBEOETEEZ - 1T 1M TN,
EHFEFA~OFFOBADEREENLS BN
DB TE Z 2 720D BTV 3 (Kudo
et al. 2011, T - B 2014, Hft 2015),
Lt MUNZBWTHED X ) BRI TH
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YA IR MNAVFEREELTWEE
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FEEFEEO b U YASTHEEE(3) : 2008 FFHE DG

ENFIAY « IWTHEZY - 2 - &

DL R 9392713

Y M Y E R

B ILBAET AR ey _E s 42

PP ER R RV ERT R B 650204  REIERAH BB TR 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

& LR h e R &b R B
WFFEFTIE 2007 A5 T b & /3% 2= AR
20T=Ho A FHEFEFE] & LT, BAEMRK
BEWDT- b7V R% Camellia reticulata Lindl.
DOEMERTHE % £l L T 5 (ERfth, 2010),
ZOHRFEWRFFETIEPEERED VY% H
M OREA 2 7215 (L F it 2009a, 3
AfL 2010), EAREIER ZXKAICISITD b
SR ERREDREE & ZE A (P At
2008) . 3 LU ZIRARNMER TO b 7 /S %-HE
st OAEFRE & LR OMREMAE L

(B 2011), Fi-, KERESLBIW
TR CHER LT 28216 % b D
R T ARFEMIZONTHRE LiE0 (G
I 2011, &Pl 2012) . b 7 oS4k
7 & A T T R O R BT - 72 (B
fthh 2008).,

2007 E0 6 2011 4RIk, HitkR 100 Ex R
Z DHZMFERCIA b Y R EHRHZ OV T
PEEME TOBREME L, BESEOY
A R, HEthie EENET D72 LREDDD
TR SR A R L TV 5 (LT 2009, &
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P, 2010, A 2012). b oY 3F Ak
THENS, FhOARL ETHEICRES L
TWABATHMT LS E sl
ENTHELT, MBENFLIFY . BIELRN
\ZREFET B ATREME S B Vi DR S D 72
. bUY AT EHBERY EBHITRLT
FLOWED TN ERhoTET,
2008 FEIZFHRE LI-NAO—H L L T
(2009b) & EAth (2008) IZ L VB ENTND
N, T ZTIRETORETES XL iR
E£T5,

T L REAE

FEITERIE OKRBMK TR, LR, &'
JUBR, AR GRERIIE R ICEE
T 5 N A EHRITOVT, 2008 £ 1 AFK
M6 2 BiiTo7-, AE LR bU Y3kt
IESE SR 7 R & BFARE 10 iEDAFT 17
BETHD, KEREELOENTFBREE
KRoFBEOBENICHER SN b DITFFRI 275
THHE LT,
FAEFEFTEMM(010) . FAM (2012) &
BEWET, R4, HEEBHRIC OV TITERMR
ETHNBbOEFE LT, £FHE L
THEEE, RIE, EREitik Lz, JEER s
LCiEf, SREROSEH. TEHE. EHE
£, kR, {EFRIEE. 1| {£H7 0 OFEREL
HEE. HERE, TER. TRER. 61
£ EEESHEE 1 fEHT-0 0B EA,
EHR, ERR., BNk, EFEE #e.
MamE, BEfR. R, BiEAEZNEL.
STHUERBE & U CHi, ikt B, BY. H
W bigeAl g, EEEE. 48 pH A
8 - BIE L7oiEh, AEAROBLEDEFRN
Eigk Lo ERR LIERIERB L UOES R,
ERE ., EREICOWVWTIE, BEROERB L
VHER 3 HOBATHAEIL, ZOEHETRL
Tz 68, FEEOEINTORBRFHEP
A QOO IZHEV, ==H I /) AVEZ-DHF
— ) —&—CR-11 #H\v, TEFkmfiim, %
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IRE & BRARE L, {ERIXT<TOE
FHZONWT, EAITHRRIEIMEFHBPIL, FE
R L Y B2 D EHA RS BB
RSEE EREIEOHE Uiz, EORERRR
Eixa=h 3 ) V¥ 3R SPAD-502 THE
OFREEUEL, ERREZTEREHOET
i Td 5 SPAD fETHRFC L7,

PLFICHAE L7z b7y 3% dihic o0 T,
B A L & L7 @R E Zbe &
ICAEBT AR THRET D, B0
HEDOLEROFHAMEIX Table 1 {2/ L7z,

[R5 3 AV VAC Sy i

1-1. AEES CEEE S LLTHEE YP-13/
iR CKBEA/ B3R REE / HETERE 700
fE / FHEB 200842 A 1 B/ KR 1A, B, D,
E.

£ FH: KEMN K IR EF

(N25°21'16.5", E99°25'26.4", alt. 2340m) .
FLHEAESR: fEFr (0 2.5R4/12 / ETEEK 400 / ZE
& (F 25GY32, B 25GY4/4) | ERHFEE
57.8 / K& 14.5m / JEJE 204cm / BHEES
10.6m/ BB —.

SIHMIRER M EiEHh / B 58/ BY 15
[ BER skt / B 8/ EEE
5(-7)MPa/ 11 pH5.3.

AERR KEFOENEEE N HD T,
BB R R ERENA~EA 0 ITHIR
NEHEENTWE 0D, MO IZL 58
AR OK % SR I NIIENR S D7 E RS
BV, REAUEDSE L. BEML A RTE
R, BEM 3m DL ZAIH VST
NOEDBR LN, KFAEARD YP-13 BED
RO YP-14 & HITRITTITER 2m (2 EDOHE
D=y y Y — MUADKH Z I EN TV,
1-2. SAEES YP-14 / RigR KEX / H
3 HEE / HEESHE 7004 / AER 2008 4F
2A1H /R 1A,CF

T KM A CEYLK E

(N25°21'16.8", E99°25'42.3", alt. 2340m)..
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TS BEIEER . EFo A 2.5R4/12 / EAEER 120/
5 (K 2.5GY3/3, B 25GY4/4) | ERFR
61.5 / ¥t& 14.2m / KaE)E 188cm / BiwEfE
8.8m / IRicH —.
STHOIBES M ML / R R/ B BB
) R e E /i o/ TEEEEE
6(5-7)MPa/ 11 pH 6.4.
AFRR:YP-13 LR CSEANTHEIE SN
TWAELOT, ZHL LBV D
W, RPOMER I L AR TR ERESN
TENEHRD b, fHERIZI D TR
I L TEY, BELIMEicar 2z
— MUK X B3R E LT BB 25077
bEEZLND,
1-3. /AEES WS-1 / RER M /
3k FEFL / HEEHHER 450~500 & / AR
200842 B2 H / KR 1G,H, L, J.
B RN ERIL S rE A B
(N25°1048.1", E100°20'59.8", alt. 2283m).
FoBEtESR: L/ 7.5RPS/12 / & AE$K 250 /
WM (£ 25GY32, B 2.5GY4/4) | HEFHR
B 540/ #%E 17.6m / BERA 123cm / #E
& Tm/ 5T/ 139cm.
SRR M0 Rl / RY R/ HY B/
R BEaZALE / LR E / LEEEE
11(8-13)MPa/ 4 pH7.5.
EEFRR: FHIIZ < BBICERITER L bh
RV, BEESNS RV AFEHEMEE LT
A REOBE TH D, REMOKEEEIY
& LIzt OWRFOIR 72 EDEREFTR S,
2006 FEIZIIM LOFEMY ERET B R Y
TOIREE R SN TWD, AEEIT—EK
2.5m OEFFEORTHENBOFITHEZ
AFENTVWA,
1-4. AEES BI-1 / RiER RFE /HX
Rk / HETERIES — / FAAB 2008 42 A 4
A / K 2A,B,C.
EEH: KN R R LK SR
(N25°57'45.2", E100°22'43.7", alt. 2401m) .
FoaetEsR . fEF — / BEEk 0/ Hh (X
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5GY3/3, B 5GY4/4) | HERFRE 63.7 / K&
8.Im / MEA — / BERE 4m / RIT/AE
85cm.
SRR M (iR At B (25) / A
95/ AY (27 LR weZdALt /7 iR
W/ HHEREEE 7(4-13)MPa/ 13 pH 7.1,
BN K SHEMEO TR & 72> 75T
TREIHFEIN-LOTH Y . REREIT
IARIZEEN TV A7 ERBREITR 220,
ABFLGINIEA L TR, ARERGRET
BB > TV TV, Fio, HEETH T
BOBRBMNEHLTWD, EENELLI DA
<, MITIBNBADRE, KRBT TR
<LV D BIZHEFET D ATREFEAS &IV Y,
1-5. FAEBS BJ-2/ Kigd AU / Bk M
A/ HEESIES —/ JIE A 2008240 /
X 2D, E, F.
EEH: N BRI EHET (25
(N25°57'28.6", E100°2220.9", alt. 2465m)..
T RETEER: AL (0 2.5R4/12 / EAESL 100 / 3
(3 2.5GY3/3, 3 2.5GY5/4) / #ERkRER
62.0 / K& 8.79m / Mar=/E 118cm / MR
8.2m/ BRI/ 119cm.
STHOIREE MU SEHEM / R SR/ AY B
[ EEE Rt/ Hi RO/ HEEEE
8(3-15)MPa/ t4 pH7.6.
AEERR IRV 1T RS, BEEOS gk 7
SHIBMIRL 22V, D THEBRD B - 75T
THHN, S TEREABENRT ST
W, R E 2, A% L Hiciy, 7,
THIIBBOKEENEH L TWTEREDY
F—PaELIRWRE | EFREIZR W,
1-6. HEHS BJ-3/ KfEL R / Bk M
B,/ HEERIES —/ B 20082 H 48 /
XK 2F.
A FH: KEME) W L EREF (B8
(N25°5728.6", E100°22'20.9", alt. 2465m) .
FohelERR: LS 2.5R4/12 / ETEEk 8 1 T
(# 5GY3/3, B 25GY5/4) | HigER 533/
K& 7.75m / M&E 130em / BH5ERE 5.7m /
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RITH 122em.

STHOIREE MU I 7 R R/ RY B
/A Rt ) BE R0w /XA
6(2-11)MPa/ 4 pH 7.3.

BRI 1-5BI-2) o IThik &= b o
THERIIARDORE SICH L TELIARL,
HEOREIH/NEL, TEBEIUDIFROHK L
e, HEESRMS 1-5BI-2) L [ABETH T,
BEBHE< . WV D BICHITET D ATREMEA &
W,

1-7. REES B4/ Qg4 KIL/ B¥E
FEA: / HETERIES — / 9D 2008 £ 2 H 8
A / KR 2G. H.

EE D KFNE) | BB R LT E
(N25°58'05.0", E100°21'42.9", alt. 2845m)..
FoaEtESR . TE/ (0 5SR3/12, 2.5R3/10 / EiEHK
— / 3 (R 5GY32. B SGY44) | HEREE
& 629/ M 8.65m / M) 155cm / Ak
£ 6.8m/ RIT/H 145cm.

ICHIBEE MU WA 7 R o/ HY B
/ R et 7 LB 0/ T
FE 4Q2-6)MPa/ tH pH7.7.

AERR I S OF S 70em D
2m ORI THENZENAAY . =k LT
5, BHETENTEY, BRIz >T
VAR, BRITICIEY U E STV
5, ¥ DIFHALEL BB HDHHD
OBEITIZERIFTH B,

2. BE Fo AT H

2-1. HEFZS YP-1 / B3k A4 / HETEHHE
—/ AT E 2008 4E 1 A 30 H/ XK 3A.
EF M KFUNACERER L (@YETF AR ORGE
X))

(N25°11'58.1", E99°32'18.2", alt. 2582m)..
SHEVEER: 1EF-@ 7.5RP5/12 / FHibE — /
& (F 5GY3/1, B 5GY4/4) | TEWNFE 60.8
/ #E 16.7m / M)A 119cm / MR — /
Rl —.

SRS ME &/ BY b/ BY B/ L

EHEWh : ERFEO b ook igEE(3) 47

R R L 7 iR ORRIB / IR
—/ +4€ pH —.

BT AR BEIZLLT D YP2~YP-
5 LIEFRICAET T2, ABREZRGTH
0. BAEMOEESCHBNR VR, 5%
I &S 2 &b,

2-2. FAEES YP-2 / B3k HA / HTEHE
—/ WA4EH 200841 A 30 H / KKK 3B.
EFH: KERNACEIRE G I (@35 B R IR#
[XN)

(N25°11'57.2", E99°32'16.5", alt. 2553m) .
FoEiESR: AEFR 0 7.5RP6/12 / HfvE — / L
B (F SGY3/3, % 5GY4/4) | BERFFR 590
/ ¥f& 16.5m / MarsfE 170cm / BiERE — /
RITHE —.

SIHhEREE MR 4/ R b/ BY B/ +
WA Bkt LB oRelR / B
—/ 13 pHe6.5.

EERR: ETREIIBRT.

2-3. / AEES YP3/ Bk B4 / HEH
B —/ dH&H 200841 H 30 A/ KR 3C,F.
EFH: KENAERES L (BSF B ARk
XN)

(N25°11'57.2", E99°32'16.5", alt. 2553m) .
SHEISER LR (A 7.5RP5/12, 10RPS/12 / EFE
¥ — 1 A (R SGY3R2, B SGY44) 1 TE
EER 662/ M 17m/ A 135ecm / ##
R —/ R —.

SIHIREE M 8/ BY o B B/ =
el B/t / iR RRRIE 7 HIRE
—/ 13 pH6.3.
ABERRAFTRETYWAEN Y Y RFE LT
VRS A YR offE & b oEIETH
5o

2-4. ABBS YP4 / BAE HAE / HTEHE
—/ B 200841 A 30 1 / R 3D.
EFHh: KENAKFRE R L (BE5F B ARRGE
[X.N)

(N25°11'57.9", E99°32'11.4", alt. 2593m) .
WoEETESR: IE (0 7.5RP5/12 / EbE — / 3E
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& (F 5GY32, B 25GYS5/4) | ERkFE
63.5/ #im 13m/ WEAE 117cm / BHEE —
/ RITHE —.

STHBIREE : MO (fEAD A 38) / AY &/ H
MR/ BER ARt/ RE R /
HHIFERE 10(9-11)MPa/ 158 pH 5.9.
H£EFRR . AFREIL R,

2-5. / ABHS YP-5 / BAE HAE / #HEH
% —/ FH&R 200841 A 31 B / KR 3E,
G.

EFH: RKFN AT RES L (@XEF B RIRE
X)

(N25°11'43.6", £99°32'36.5", alt. 2304m) .
FoBETEER - fEFnEa SRPS/10 / B — / E
& (F SGY32, E 25GY5/4) | EREE
62.7/ K% 13m/ FmRE 92cm / #HiEE —/
RICE —.

ICHBIRES  HUE EtHM / R o/ RY B
/ TR AL/ LR ol / SRR
10(9-11)MPa/ +H pH 5.6.

EERR: AEFREITIRLT,

2-6. AEBES TC-6 / BHE HL / HTEHHE
—/ FHAH 200842 H 22 B / [XKR 4A,B.
EFH: RIS AR R EA IS
(N24°57'11.3", E98°32'48.0", alt. 1750m) .
FoRENEER . HE TR T.5RP6/8 | Eft — / %
B (£ 5GY32, BE 25GY43) / EkER
63.6/ #iE 5.7m/ MaEE —/ BHERE 4.5m/
RITE 80cm.

SHERIE: M R/ BY R/ B B/
TR st / iR e / 1
A S(3-7)MPa/ 13 pH6.1.

EFRIR: B 72 TN AE 2 HIRISTER
&= BAL R C 2 & & Dicranopteris linearis
(Burm.f) Underw. 23WERIZESET 5, HEMT
£ <. 50em iF X OF X THEEIC T S, TE
IENEMLTEY . BE00ESRE,
2-7. AEES TC-7/ BAFE HAE / HTEHE
—/ F&EH 200842 A 22 A / KKK 4C.D.
A ORI TR AR R EAR S L

No. 21

(N24°57'38.5", E98°35'11.1", alt. 2200m) .
FoREAESR . TEf & 10RP7/4 / BTEER — / 3
& (F 5GY32, B 25GY54) | EmEE
59.6/ #imE 8.2m/ MaE/E 70, 60, 50cm / i,
£ 42m/ R 92cm.

SCHEREE M At/ BY &/ BY B/
TR EEaRAL / B 8/ TEEE
9(7-12)MPa/ 13 pH6.7.

AFWKR : TEATERE B EA O\ RS
FECBAE L, BT AKEHA TR HA
R#EEINTVWD, BENTIW, TEiEN\ER
TRZEMMMES S MERTH B,

2-8. AEES TC-10 / BHFE BAE / HEH
B% —/ #EB 200842 H 24 H / B 4E,F,
L

S F R TSR T E RS T
(N25°17'10.1", E98°27'14.3", alt. 1950m).
TSR TE e SRP6/8 /| BEE — / #e
(F 5GY32, B 5GY4/4) | EREERE 605 /
K& 7.95m / @A 130em / BHER 3m /
RICHE 148cm.

SLHMIRIR  HUE (R #Hd (10) /7 ALY 94 /
BY B/ B8R Seasmit / L i /
THERERE 16(11-20)MPa/ 3% pH6.1.
AEFKR: BT L0 S EFE L TR Y
BI0EHL, MEOCHNLAONS,
BOMMESZIIRIE L, MDA TEFL T
W5, BILROBRILELRSH D, LTS
Wbl BNELLEIEEZ ST B2, B
EIMHEOEVMEETH S,

2-9. AEFS TC-12 / BHE BHA / HEH
B —/ JAEH 200842 A 24 A / XK 4G,
J.

Bt ORI TSR E S AR EE <
(N25°17'11.5", E98°27'12.0", alt. 1980m) .
FLREIEER: fEFr e SRP6/8 / BHILH — /
(F 2.5GY32, B SGY4/4) | HERFEE 571/
BIE 8.13m / MEE 114, 101em / HIFER
7.4m/ fRITHE 165cm.

SLHRIRER : HOE (R RHE(S) /7 R 98 /
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A b5/ B85 Eeeasit /7 1w &/
TEEREEE 5 (3-8)MPa/ 3% pH6.1.

AT REPE LI-FTEOBENRE > T D
ROV ZF—EHE L TEEE G,
BIEMNIRAF T, fhid/\EA CREMMEA
EVERTH S,

2-10. AEBS TC-13 / Bk BE / HER
B —/ FAZEA 200842 H 24 H / KR 4H,
K, L.

BRI T T ([ SRS REEE
(N25°17'12.8", E98°27'12.1", alt. 2010m) .
FeRENEER: fEFofa 7.5RPS/12 / EibE — / IE
B (& 5GY3/2, B 5GY4/4) / 3ERFRER 603
/ Bte 10.6m / MaEJE 107, 7lem / WA
6.6m/ fRIC/E 130cm.

STHIREE Y Al 7 B R/ B B/
TR ERERAL / i &/ LT
8(6-11)MPa/ +3E pH 6.0.
EBFRR:UANTY »F <Y Pinus
yunnanensis Franch. |2 & VW ES B EES N
TWerz®, BRED b 3X| :kl:f\“fﬁlfﬂ“]
REDBBGFTH o7, T, @Em» s
FLIILH TR, BT E <, :ro%%
SABEOY L F o= REbi, PHEOWRE
PIRTTETIENR - TEFELEZ BND,

T\ B CEERME & MERTH D,

T, B 100 EE BRIz b Y AR EE
o NSO LI AR IR R
% (historic camellia) & FE{EAL, FBEHAMHI{ES
BXERE L TEETHH-O, Rl
T— FIEFIEORE R EP I RE I TED
SN T2 (Hiruki et al. 2012, Trehane 2012,
Hiruki 2013, Motta 2013, Robson 2013), 2007
FEMD 2011 FIZEMLT BT SR EHBHD
M9 29O TOREHZRFHERS (LT
2009b, EPIfL 2010, AL 2012) (TF DS
BT LD HDT, AL LEDLETT—4
_R—2{L L, Web LIZABTHTFETH S,
ZAUL b Y RF T TR, fthoBEsERyY

CEEED Ny A WREHEE () 49

23X DURFEREMBHITRONE FIESICET
B5HDERBIESLYD,

B EORIZ L, KBHREE & —,
REEATY ¥ e, KTEERBERFRAE, KT
BYNRFEZE & —, KRB SRS
Ih. RERBER. KRS REHEX
FRAIREEAT. BILRY e, slREzE
tra—, BIREEL ¥ —DH 2121tk
BIREEER > T2 &, M, X
R, BRI, BN, ozl 2
WCE KRB HENER W, ZZIELTE
LB L B3, ZoOREIL, ERRkI94ERE ]
EAERRTE L RO E TSR OFHEME
Bk TR oY A_AFEELEREO-HDH h
HREIFGE] & U THER LT,

5| FA3CEk

RENGR A E-E HEA-E WHE
2011. IEIERGE i RHR D kIS EERS
RRIZFT B N 7Y S HESBOEE R
L& ERBE. B L U R TE R
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 E-ERNF-E Y -FE ORFE -
% wEH-® BE 2010 PEHERY
RHEINEFILIZBITD F oY " BAEM
JED OREAERE. T LR R BB
HWE 15: 63-69.

HA E-EFENFI-E MEH-E HH -
& BE. 2012, TEZEMHO PV YR
X EHE R Q). WL R E T
W 17: 43-53.

B TT-MPEEK-THES - M-
FIE. 2008. EMILKE(F 7Y %) D
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B 25 AnAE RS & AR (2 F ) DTN
BB AR PIEE R IE R
Hate ERREEEIRITREWIE
pp.31-43.

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

hEEE - E M- & ¥ S
T OH-E HE 2007 #rlivot
NAEFHI L DI TO b 7Y 3F DAL
R, BT 7: 139-143.

THER - E -8B ¥E-E T
BHE. 2008. = ErE M OF RIS
£ty o NN S R BN PA o 517 N 200
BER WL R T 13 35—
40.

Robson, R. 2013. Data collection for historic

G. 2013. Conservation of historic

camellias — a practical guide. International
Camellia Journal 45: 52-57.

BRI - AR E - ILTHEZ - HEBEK -
FREE - AR= - £ PRI - 48 ST
Fo5 E-F BRH-E OB-E M
E. 2010. PEEMED b 7Y T DR
2B 5 EFEWIE. A AR R R
44: 189-196.

EWFIE - kK E-ZF BH-E M-
T A HH-E PAE. 20100 T
[HEEHD b7 s ikl &ILR

No. 21

AR BT TR 15: 45-61.

BRI L TR fhE-E  BHE 2011
PIEHEREE A EREAINCE AT D MY
Y RF O OZARME. WL R4
R FEHRE 16: 1-8.

HENFIEH - A E-ZF BF-E HE-
B O -E WE 2012 FEHEHE
HETSRBINICEAET D MY A X OR
BEMD AR, & LR e AT e
17: 1-12.

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

IWTFHFZ - ENFH-E - £ FH-8&
T BE. 2009a. FEIZEHEEO b
7 3% Camellia reticulata B A2 331
DHEAE. BRI E RS 14:
21-27.

(W FHEZ - ENFI - E 8- E B8
T BE. 2009, PEEMEICE
BT D MUY AFOTRE—2008 B
B G, B LG Rl B R 8
14: 47-56.

£ HE-E FBENF - LTHEZ - F
FE7]. 2008, KELNERG L7 d it e B
WA PEE AR E R
2 EEREEEEERTRSTCE pp.
19-25.
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BRR 1. 8 b o> 3% dis A-F: EfE KBYNAKERKEFO b 7Y 3% KEZE . A YP-13,
YP-14 ENIZI A THEFE SN TS, B: YP-13 DAEFIRI. C: YP-14 DEFIRE. D: YP-13
OIRTTITITER 2m (ZEOMEOH X HARBE I N TV 5. YP-14 blAkE E: YP-13 OfE.
F: YP-14 Oft. G-J: EFFHRBEMBULEREBEHE LD b oY 3 FEHERET, WS-1. G 4
BRUL. H: FOBEE. I B, RIS TRAIZAET, I —842.5m OIEFHOR X
HEIZAERL S TN 5.

KRR 2. FE b oY S mit. A-C: EREAKEMERBELKEED 7Y R R RNF7,
BJ-1. A: ERHMICAE L, AIZIIMTENEA. B: B#OBIIC LY TE - RERZER. C: ¥
Bi3mb T, D-F: EfAKREINE) RS RILEEFORNERES O 2 mEa R
FAfE. D: BJ-2 DAF RN, E:BI-2 ®FE. F:BJ-3 DAEFRM, BIZBI22ARAZX5. G&H: &£
FARKEINER) | RBRILEITED 7Y 3% KEA, Bl4. G FPi/NBOBEZHFY Hh
HEITEE. H: BOBIZLDKE M.

AR 3. B4 b 7 Y F R A-G: ERA REBINKERERLOBEA F 7Y 3% H#. A YP-1
DEBIRD. B: YP-2 OAFIRGL. C: B4 oy~ & LTIt R E#E (M) o YP-3
DEBRM. D: YP-4 DEZKM. E: YP-5 DEFRN. F: YP-3 O, G: YP-5 DIE.

X 4. B4 by X A & B: ERARILTIERTAERIDEMGOBAE b oY i
#, TC-6. A: £FRI. B: ENAEROIE. C & D. EFEARILTRSHTRERIDERYIE
ILDEFAE k7Y X HiE, TC-7. C: AFRN. BEMARE D FBNEROE. EH&I-
L: ERA R EREEFORAE bV Y X HH. E: TC-10 DAF R, F: TC-10
OBIIIBBEOFHNR R 5N D, G: TC-12 DAEFIKR. H: TC-13 DEB KA. 1. TC-10 DAE.
J: TC-12 DI, K:TC-13 DIE. L: TC-13 ORETTIIIHIAAETS.
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