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AEBREUEHBRHNAREEN X L T AHRE ELAH
RANENRF R FERHEFTRIL. ZENET S AEIMN
RX AR EFEFRAREAREEA KA ERT B LSS
RHNB UL ERBT KA AR ZF LN - LA Z R
A, WO ENBT BERRTHELS ZAEHWERREERS
B XUBE AR TR T E 130 MR RB.ETEFH
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HRiz W HFELAT HAH", —FENEGI3H
AR AT A AT S AR 4y R T A R B R B 2T 4R
F—AEREEARARMAER L EHHRERALRTH
hoOREMENSMAZE., ARAHE T . AHEFH N H
B A MWAERER A AAERRERER T S EH
), BUHEEFETEFCRBFRUWAERN TS T,
AHEERHERATUAERFEGT RO EREN T, L
WA — T KR N A E RN R

BEPTURNTIHN LHE, ERVR AL ERE N M
R R AR R,

AETI.ELENFRAYBAAXREHOH G ER
T-RERT RAFENRE .

BEEHRREEFEE.REZART IO RSHEN T EMN
H, BHEATARAHR 3 K. 1991 FH(ULAZERR £ W
191999 W E R A IVMIA AR, 1999 /5, B ¥H &
SHEYFRLAERASR HRTLHEENEF. K—F T
HETAEXM, —FEREES —KBRE T, &% 1999
EREOERLAR EEENFH P RAPEREF AR FHRA,
UGB B R AR R T FBE—G"HRR.

RAMEFHFCFER . XZAFWREFARNR, REE
% WAEY LT A0 R S R AR A, A B AR DI B i £ R AT,



FHENREREE R LR

EHHRBIAE. BT —HEZH R EFEEEN ) XF B
YnEE EYERBEASFETAWEAY, MAR/LAE AR
FRE. A —FE, BARFERARZ LA TEEHRE
EAFRMENS., AERAEEBESTERT iR, KRR
FARSEHEEREAX, —BREERRNWIAR A8 A & &
FRETUREGEARET.

HAFANAZTEMRT X KRG, ERNT LT
BRI ANEF. SEREREREHEF LIRS A8
RETEERE.

RETFFRE LEEHERSfEFH RO, 45
AEN—LEYBERTP S ARNERENFE., REEAL
TERFERAMIFER FAREXERFNLILARE X,
EHTAEXH:EASRBMAR T FEE BWL . EER.E
HPERFETHLBEAERFRT AN EETHE, AR E
TR B R .

/
IR T L miE 7
2010 4 9 H



— ZAHEYHE X

LR IXA 4 3 H Jean Bauhin 7E 1619 4Ep 6. K
I LARxT 2 I 58 X SR AR P T 25 14 B2 R FU5E i
MRER M EH=MERRTPELE -FRELEEZ .
AT KK

1997 4543 53 3K 1 B AR 7] K 257 14 AL 802 & A H R 22 PR AL
PITEV R B AL — 15, WA B AR E A N 2 W EY
1958 M AFN B IE : 2 WA 2 0 B —Fh R 2L, X Fh A i
UL — PR L, B HALThRE A . & RE I g AT 55 A oK 7E
e AR T AL A PR R A T BE A 39 RSO 4 3 a0 K 4y
RS A5G R0 2 I I 9 A0 B K 20 N TR S AR AR 2 AR S8 L
FJR SR

A succulent (or succophyte) is a plant possessing at least
one succulent tissue. A succulent tissue is a living tissue that,
besides possible other tasks, serves and guarantees an at least
temporary storage of utilizable water. which makes the plant
temporarily independent from external water supply when soil
water conditions have deteriorated such that the root is no longer
able to provide the necessary water from the soil.

AN 8 AT LA R 51— SR 55— e AR
CLAM AR RIOK 43 (L Cin RALEH 8k 22 8 Tillandsia) ANEES
ANZRRY, B FEMYARIIANZRAHEY . B=. 2RH
PR RERT B 2T B EE, 2 3 oK B A K | A A R

* ERESAHEMEFTARSBABRAN AT F LY. TLEFAA: R
FEHYEARARGF MW X RNNG S A IR LAEAFEEDTRAL
% M. A RAL
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AT B KT R R R I T AR AN REAEAE

ZAEMZE—REEY . UHTsa R, BT Re i E,
Al N B AR 3 A A b S BOR W k> [T BLAE & 25 BN 2
WHYRA 9200 M4, (HERT A WA 233k s, &
A PIAHE R R SR ANECT — RER 2 WEYE 2 D
FIHIT T 5 5 R KA % 5K 50 75 AR AE MO A SE A 400
A2 AR AEK 208 R R B AL T B St Bl
ROAAFR IS, Wk, TR A A 2 AR A IR T A, (HIX
FORM 2 1R IR — G o JE W oo i BT 3 A K e A A AR
A, EREZ L EZRMIRE I HIE SR BT .

AN SERHE Y TE 2 PR b AL 4 5k L TT LA SRBE 5E 2R 1 &
SRt At 2 IR . RS LR AR AR D Al N B K T
Hb )L+ Z AR Z WY, SR A ERIERZ
PR R B — 4% R BIF A b B A



TN 2K

“ar 2SR NS BAIX 43 25 AL FE, AT 32 4 2 00 1 L 1 B AR
Fik, BR—ME BN RS KA K. 04 i —HEFLRR”
(V« H- 51,1979,

DATTAE 2 PR P R 1 52 3 b A R k0 2 1 32, T 51
AREE N LA A AR BN 2 B A A S EE .
A TCEIF R TAE,

SR & 432 LA 2 N O AR S 0] deE 4 43 43 80R0 4440,
LW Ft R Ik, 7E R 20 07 i Ll p L 2
LR S PN e R ERP S e VA T G NE 2 ¢ i
Wk, REEIEFREMED R LERRERLZ HE
A, AE 1991 AE AR I (Al N B2 K % A ) — ik 3 2 A
AR 500 2 Al N B R A3 26 1 S U BT A 8. 54 E AT LR dn
fayWig ?

TEREM L AEY R G oy 2 AR R S 0K . H iR 2. A1
S BT AR ) A R G A RATHNIG K B A AR E
ZeUK . HTCE E] A A R A 4 18 4 I R G A A L
AN CEMTRILLRT RGAR LA A D 5, 8244 A1 £ PR
AR GEWE? Wil Bk . 2 R B — KW A E %
WA 2 EHARE BN R . KBS L KBTER
PR COR % 5 B AL T R A 4 R 5 At S5 12 A
W EER R4 RGO W — B0 4 2 . 5ok AR
M5y RRZ R Je & 2R — 50 ; B 2 2R Ge v AHR R L AR A A}
VH AR ZERL R, 55 R O AT R T EL

T4 91k 3R B K 2 HO Y 5 25 R ) [ B ML 4 5k
T4 A i 2R Gt TR AR 1 A 21 110 5 A7) P JRSR R 44 4L ) e
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W RHHIR A L DUE R R E S B
CLR 4 2 PR R i — e BT A 2

(=) b AZER

7E 20 42 60~70 AR . % ZATLEAN N 2 B4 9 8 4 5326 b 4
VO K, JE[E T4 (D Hunt) () R40AL 84 J& , 48 [F 5 DA%
(C. Backeberg) IR GiH 233 J&. Lid JL+ 4 RIA W TAE. bE &
—EER A 53 KT B R T FATI S WA S — . 1986 4R
] 5 A 8% RV A R B A N BB 23 D 3 IE A 121 J8 5 1993 4R 4% [
Barthlott ¥AL AN %Ry Jy 3 SEFL 98 J& 5 2001 47 3 [H 1 22 45 7k K
AN SR Dy 4 WAL 125 J8 (& 3 DAR3EIR) 52006 47 TE[E 95 45
Fth ¥ [ 95 7E¢ The New Cactus Lexicon)— 5 He Al N L5 -
4 MR 124 J@ (JEA 1438 #5300 378 IEF) .

MAZERMRGE SR EW FHEVRGERE N (FHS A
APG) — B FEAN N BRI 43 26 MRS T AR A H AN H
FrAil N 3R R G2 % /NEL (ICSG) » /N LR BE A AR BRI T2 o 2 %
FCU R A 22 R AR SOH RF TR A R T K Cln R E Y
W. Barthlott), i A il K& DNA 4» #7 i1 & K (0 3% B 19 R,
Wallace) , A LA ICSG A LREHR T H A5 8 75 1Al N 3L
Ko DRI 5 R I AN B 3R G e R R 45 ot B3 Al T Y
BF ] Rt (FERIR RS A 2R K. (HWAEHF TR A iR R
LRI S IE A A BEUE W 2 SRR . B AR BhiE 2 A - R4
ATl 06 2B 503 T THT (30 2

ICSG ARG  KF T

CACTACEAE (PN
PERESKIOIDEAE LRI SIZ
Pereskia U (PN 951
MAIHUENIOIDEAE LAl A 35 35
Maihuenia EPA RPN 5

OPUNTIOIDEAE LIPS 2
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Cylindropuntieae PN
Austrocylindropuntia 3 B AL AL A 3
Cumulo puntia HOARAN R
Maihueniopsis e JE
Tephrocactus BRI AN &
Pterocactus R
Quiabenia TAEA N B8
Pereskiopsis LIS
Cylindropuntia BIAEAL N 3 R
Coryno puntia Lizzz3eilEl
Grusonia 1 0 i
Opuntieae [N
Miqueliopuntia 515 W
Tunilla INETE
Tacinga KiEsm
Brasiliopuntia HE)E
Consolea £ LT R
Nopalea LS
Opuntia flr N 3
CACTOIDEAE Al AR E A}
Echinocereeae JEE SH A IR
Pfeiffera g
Corryocactus At lE
Austrocactus PRIRNE R
Eulychnia AL
Armatocereus i<t =a
Jasminocereus S ERE
Neoraimondia KRG JE
Castellanosia PR R

Leptocereus EiltaEEe
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Dendrocereus
Acanthocereus
Pseudoacanthocereus
Strophocactus
Peniocereus
Bergerocactus
Pachycereus
Carnegiea
Neobuzxbaumia
Cephalocereus
Escontria
Myrtillocactus
Polaskia
Stenocereus
Echinocereus
Hylocereeae
Weberocereus
Selenicereus
Hylocereus
Epiphyllum
Disocactus
Pseudorhipsalis
Rhipsalideae
Lepismium
Rhipsalis
Hatiora
Schlumbergera
Cerecae
Browningia

Stetsonia

AR
IR
O =
R
Pt s
BRALR
PERAE I
EPNET
KRR
HitEm

bz
A
A
AR
JEE FR S
RN
Tl AR
U HEAE S
BRNE
=X

Wi LA
e 5
2 H) S

HRE R
“H )R

BRI
A R
PR
e )E
I DAL



Praecereus
Cereus
Brasilicereus
Cipocereus
Pilosocereus
Micranthocereus
Es postoo psis
Pierrebraunia
Stephanocereus
Arrojadoa
Coleocephalocereus
Melocactus
Uebelmannia
Trichocereeae
Brachycereus
Leocereus

Mila
Pygmaeocereus
Haageocereus
Espostoa
Facheiroa
Lasiocereus
Rauhocereus
Yungasocereus
Weberbauerocereus
Cleistocactus
Denmoza
Oreocereus
Matucana

Oroya

. EREHNS R

H LR
KECHE IR
R J
EHR

NERE R
FH 5
PR
EHGE
HE R
TEPEER R
JefaEkE
BAEKERR
ek R
RE 23
/I R

kLA
SRR
2R
A AR
fH LR
Ev4
AR
AR
R F AR
SRIES
WER
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Samai paticereus iz
Harrisia [E A
Arthrocereus KA
Echinopsis AR ER
Rebutia FINERJE
Gymnocaycium HEERE
Discocactus R
Notocacteae [ Al A BR %
Neowerdermannia FEIS R
Eriosyce /&, #291
Parodia LR
Frailea +#E)E
Bloss feldia [N =
Yavia FRRERE
Co piapoa FINEJE
Cacteae Al AR5
Echinocactus &¥E
Astrophytum EHE
Axztekium bR R
Geohintonia IR
Pediocactus HEER
Sclerocactus BEEE
Thelocactus BEE
Turbinicarpus BER &
Strombocactus 5K
Lophophora 5P EE
Obregonia 7 ek R
Ariocarpus EHHE
Neolloydia [ $fE R

Epithelantha Hit 7 e
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Mammilloydia A &
Leuchtenbergia Kl &
Ferocactus SRR
Stenocactus EZ20Ea9
Coryphantha R
Cumarinia vt
Acharagma SRR
Escobaria FARRJE
Pelecyphora FRERJE
Ortegocactus BycE
Mammillaria FLRERIE

FILLRT— 28 R G0 AH L, ICSG & o Al N 3 W Ry B 17 A
J& X AN K KR I 5 4 R Barthlott BAT 6 5 48 (AR 5 ) .t
Lt 1966 4 Backeberg IR 4% —ANE. XM THMH R TR
ANFTB FHREUE, 3% DNA G087 AL NSRS %4 9 5 %, 3L
TERXANRGEM W 2 R HREE T AEINNIZ 5 AN
VRt & LAl RS 5 AN g, 1E LLAT 5 AN E th, T AR 3 R
(Quiabenia ) FI B B % J& ( Peireskiopsis) 18 if; K 35 % )@
(Tacinga) FMh N & (Opuntia) $235 ; 8 1 3 & (Pterocactus) N
FHIE—2L, MR BN 28 (Cylindropuntia) Fl rg 35 5]
AN 3 J& (Austrocylindro puntia) TS F B2 L B J@SE 2% &
Riz.

AN LR — AR s B KB A T KBS AH 5 M
R B (TR FRE R glochids) s — & 2140 B2 2 dH i A
K LA e s = RAC KL 2 7L, A1 BE L5 R A 4 s DY 2
Pl B R R FOBORN R 5 TR R AR R A R R

PLE 5 AR R 7 Al A SRS A 7B — S5 2t B
A 00 SR A R BN SR R X P AR e B T

HURE S AR B HA RN AS B B, 4 b A SRR AL BT
B 2R B A AE b7 2 b R R AL R A B 2 S R AE B AR
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2003)

AL AFRIEF (Cactoideae) s H & K IR Z N B TR, X — WA
PR Sy He BB By b K, b e NI L % 2R A 36k
HAREL . AEBA W — A4 985 A0 53 A T A SEAF I CLARTADL A 3
BHR 5 3 WRD Fh AN XA EF 3 AR AR5 AR 5]
SRR, DNA 48 8748 th. BT A X AN T B AR 58 A 5 i 2 R
rpoCl A N X 2 L B 2 K2 740 bp. R B IX AN LR BT A R 7
A SL[F R IE (Wallace, 1995; Wallace fil Cotas 1996) " , i%
FUEH L LT 2K EREEF WL AKX R G,
UEM T AR R BAA T, 2 T BORUROW T B & 19 49t i 4l e T
L—8L,

TFREHT R G P AE AL ANBRIE A o i) — AN B s 2 o — AN
HRHIM R Pleiffera (f 41 J8) % 3 e MM i b . 1 BAAT #8215
N R U 822 36 1 A A BSLAZJE T N Lepismium 5
Rhipsalis, 2R3 R 003 (938 B2 4y FE 4R & W1 e i in
Corryocactus(RIu MR .

A, ICSG & 4 B9 A &« Pierrebraunia 1 Yavia
Pierrebraunia 1997 4E i1 Esteves ¥ 37,2001 4E %45 86 & 3F A
Arrojadoa X R EHHISL, Yavia F& 2001 4L L & 4 J9bT
WEHAHF AN — AN, B s 1 Fh——F R B Yavia
cryptocarpa) .

(=) EEH

T AL Aizoaceae) & — AN V2 43 A T #vity M #Ay i X 7 G
LR AR N E S0 A X H R, 4 FF 127 ~136 J& .1 850~2 700 .
FEA LSRR 0 U — 4 AR R 2 4 A B AR HE R T HE A

% 2002 e, A F R AR FTARE 69— # 0 B AR § R (Blossfeldia liliputana) & F
GAFRIRE AR MRBERABEMA T EOIAS TEOG . 2id Fit. K
SHERAARAREZNL AR T d &M A IUERM A X 2102 R AK
AP AR — A PL B A R AL
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24y . E EAR 2 — 45 AL AR e R AR S FEA PR T
FRER T AT RE (0 J AN £ B R I Al N R (E T AN Al
NHERE, MIXRUHE T H G2, 524K, iR EEH R
FRMEEM H. E. K. Hartmann (88 K 2%), 1993 4E H 7F
Kubitzki 345 (¢ 45 5 FHR L) — B h 5 H AR B HH
Bl 5 WAL 127 J& (& 2 700 F) . 2001 £ 308 6 BACE 2
WL T LR B RE 2 B BIATEZ T b 2478 B — L
Ja R R ) K S I CUn PVHEAE SR i S, Hammer %5 AE 1
1)@ Cole RIA%S) (A4 F} EEHESH Hartmann 58 M. 1%
P BAR A 5 WAL I INZE 136 J& ., Fh &0 g F) 1 850 Fp
KA.

EERIMERR
(# H. E. K. Hartmann, 2001 %)
Lo e R U511 6 775« 2
—HEE TR AN A7 LE L AEHE T P T AR TR o A1 T3 K 3

2. o e M DL SE AR AR 5 AR AR AR K 2 A IR A B R
IV. Mesembryanthemoideae [ #f7£ £}
) R A 5 R R AR R B R 2 Bk
V. Ruschioideae P % #5 T Ff
3. FSCATERE L N FOR BUA IR U8 2R 5 b 420 308 A 4 )
. Tetragonioideae % 75 ¥ F}
—RNHR AR L APIEE 1
Ao PR R AR A e R BT II. Sesuvioideae i i T
— R R R (A R O R s b A TR B
1. Aizooideae B3 7 WA

Lk 5 AR} o R A TR I T b S0 A A 2 R e £
PRFEHON 85 H A LRI Py R 7 A 0 R 5 ik BB 9,
YRIGE S R KR a8 B =R GIE 12 J@) B
Z Y. R g a9 MRS RME N 2 R A A 8
FRZ N “Mesembs”, % 2001 4E 43 J KL% 123~124 J& .1 660



SHHEHRERES S ER

AFh Heb i PR A LA T4 R4y . R % R O R 4
TR BHASHEASNE. 1993 4 H. E. K. Hartmann
Sy 11 L 1998 4 AE H R ¢ Mesembs of The World) |4
13 &,

(=) X

SR FH(Crassulaceae) & % PR A h i | Z I RLZ —, B
FRBARFESRBEZE LERNEE, R — KN 3 EF
KAER R} Sempervivoideae ., flil # 22 W F} Kalanchoideae F1 5 4
JEAEEL Crassuloideae, Hii+: # Urs Eggli 78 2003 4E44 5t K R4
9 2 WA B EF Crassuloideae fl 5t R A} Sedoideac, X
SRS SE T B0 00 R UG 3 PRI T B I A ) e S RN A
A7) CRAR) o 557 R 0 A F Al 88 208 i T A O, SR R
S AMEESE AN S5 Rk . {H 2007 4EFECHE S RIIRL R B 9 &
4], Thiede Fth 885 35 R A 43y 3 IR Horb 4 A= B0 R
43 5 R HS 5 RS NN

M 1995 4EF 2004 4, 2 ALA} A TN 5 R B -G K PR A
KZFE R AT T 4347, 45 RRFREIN S K 8 A4 3. Fl Lk 3
WA & 2 4 3O KB T AN M. BT FAIE.,

T. WF Sempervivoideae K 45 F}

. A% Telephicae(—Hylotelephium clade)
(1) Sinocrassula 3% &

(2) Kungia L&

(3) Meterostachys T4 HEFLJE

(4) Orostachys LR

(5) Hylotelephium J\'% &

(6) Perrierosedum il [ 5 K J& (b7 ok 58 € t)
i KB Umbiliceae(=Rhodiola clade)
(7) Umbilicus a5t R

(8) Pseudosedum &5 K@

(9) Rhodiola #L5 K%

(10) Phedimus 3%

o



. EREHNS R

3. KAEFK  Semperviveae(=Sempervivum clade)
(11) Sempervivum K EHJF
(12) Petrosedum 35K )&
1. HEIEHE  Aeonieae(= Aeonium clade)
(13) Aichryson fHF4 5%
(14) Monanthes 365K
(15) Aeonium  E7EH |
SRME  Sedeae
5. A, Leucosedum clade
(16) Pistorinia
(17) Rosularia LR
(18) Prometheum
(19) Afrovivella
(20) Sedella
(21) Dudleya Al # &
5.B. Acre clade
(22) Sedum HRI®
(23) Villadia 535
(24) Lenophyllum M-3R &
(25) Graptopetalum R g
(26) Thompsonella % KRFFK R
(27) Echeveria  F¥EAE)R
(28) Pachyphytum JEMW 5 g
. WA  Kalanchoideae i i%
(29) Adromischus K35
(30) Kalanchoe {35
(31) Tylecodon ZFVEH R
(32) Cotyledon R¥H IR
Il. WAt Crassuloideae i J% V£ (=Crassula clade)
(33) Crassula 8IS
(34) Hypagophytum
SERBHEFR 1410 B A2 . KZAERR TR EK
R R LXK RRE R P O P — R SR A

F(=Kalanchoe clade)
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CF 325 Fi . —RFAE(250 D, A LT FIN A, &M HEE R
FEAS WLEEFE RS SCHRIE S . A Crassula sieberiana 53 i 1EHi #
BUR LA T R L,

HTMEL AR R SREHEY IR £ 75 TR W & 4.
FIEZAHR 2 #1286 HEK 38 (hydathodes) X — 2021, Fh2kA) K /)
BBk Kalanchoe beharensis F1 K. dinklagei w515 8~ 10 m. i
Crassula aphylla BA YT, 22 2ER . AN 3 mm, AN
RZ WY P BRI, A AKAE ST RS Sedum suaveolens
Pt fhmid 320040 5440 R TR PR R . IR IR b
1) Aeonium nobile ,—A> FIAIIAE T IFAE 5 T % B+ WA
SPGB R B A AL B (Echeveria) 4 150 ~200 AN 7 (5 EAR
B ZJE T 0L RS AEC 4G S5 L A R B TR A R R i A
5B B (Comparium) ,

(M) ZER

3 N N B EE R (Asclepiadaceae) & “ — AN K1) EH AR R
(RAEHRSF.2003) o {H AL TR FAR A — 8, 556 A 3 2 AT 0 0 R
43t 3 FURTAINEL . R (¥ BB RLZ) 260 J& 3 000 FhEA b T
Ok W 2 B R CEAT M0 R R0 e AT Bk B A I Dy I AT B R
(Takhtajan, 1997), % 430 J& 4 900 Fr,

X HURAT I 7N A A R 22 PO T ) 28 R (2002
E)VE. ZTINAEER CGEALNIERD 240 J& 3 400 F (2 A
T 61 8 1100 Fh0 o H ol fa kAR A 2 R . LA I
BIRMGEMABEAENZ WHEY, £ ELE D ERIT ALK
(Ceropegicae) H1,

VLT R BERL 2 A 0 P AR

1. ATHIERL  Periplocoideae

1. Periploceae #T#jit
(1) Petopentia NEE/RKENIE

(2) Sarcorrhiza
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2. Gymnanthereae ¥ & i %
(3) Ischnolepis
(4) Raphionacme 4R
(5) Schlechterella

3. Cryptolepideae M-k
(6) Stomatostemma

I. SFIFEA  Asclepiadoideae

4. Gonolobeae ffi F 4 j# ik
(7) Matelea o/ 3 EE R

5. Fockeeae KA Nk
(8) Cibirhiza ZHRAEKENE
(9) Fockia KENE

6. Marsdenicac U5 j%
(10) Absolmsia
(11) Dischidia R 3% &
(12) Dischidiopsis  ZEHR B %R
(13) Hoya ¥R=%J&
(14) Madangia
(15) Marsdenia 2% JE
(16) Micholitzia

7. Ceropegieae AT {EHE
(17) Baynesia DK E &
(18) Brachystelma M JE
(19) Caralluma K44 )F
(20) Ceropegia HIT1E)E
(21) Duvalia  E4-f4)%
(22) Duvaliandra P14 filE
(23) Echidnopsis 4 i )&
(24) Edithcolea  F I
(25) Hoodia THM fiJ@
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(26) Huernia S| f1)&

(27) Huerniopsis 8141 &
(28) Larryleachia k%)@
(29) Lavrania 7[5 8 BE &

(30) Notechidnopsis w65 )@

(31) Ophionella 255 5 &
(32) Orbea JRfHE

(33) Orbeanthus KRR
(34) Pectinaria NHEEEEE
(35) Piaranthus %5 )@
(36) Pseudolithos 5 J&
(37) Quaqua TR
(38) Rhytidocaulon %345 )&

(39) Stapelia M%&)

(40) Stapelianthus FEH G
(41) Stapeliopsis K[H % )E
(42) Tavaresia T I8
(43) Tridentea =Vi%EEJR
(44) Tromotriche W55 %

(45) White-sloanea W45 i FEER R

(46) Riocreuxia CERIATE)
8. Asclepiadeae I FI| %

8. A. Asclepiadinae I Fff IV ji%
U7 Asclepias  FI @
(48) Aspidoglossum
(49) Aspidonepsis
(50) Fanninia
(51) Glossostelma
(52) Miraglossum
(53) Odontostelma



N LR RS

(54) Pachycar pus

(55) Stathmostelma

(56) Stenostelma

(57) Trachycal ymma

(58) Schizoglossum

(59) Xysmalobium

8.B. Metastelminae
(60) Cynanchum &% E
(61) Sarcostemma R JE
FHT T A A0 2 5 AR K E 9] (AL 2 IR 30 Ji 670 &2
B TR Z AR MR T E R E IR . 2000 4 5 AETF I 3K
KEEH) P. Brayns RECRATIEHR R GR B MAEY IS ) — 3.
FHAROWAN 75 W45 & 15 10 T 03 SCR G- I 0 AR AHE %
BEER L WA RE R H £ DB IFE BRER2Z BN RN

BRI, (HEEEA 1100 fL B TR AR A (B H
B4k Marsdenia W3R JBFPEAEA FY) EATEE &5 KH W
Hoodia parviflora 3258 2 m M 110 mm /N WIH L8 Duvalia
JREIFPZE B 1~2 em,  FRE A (Stapelia gigantea) 46 KIT 400 mm,
T EMER A 2.5 mm, REFMBARZNPRMZT.H
FRY e A 4 ) 3 A R B30 AR A A AT R B RN 5

(H) RH

Kik Bl (Euphorbiaceae) & — AN i 4t FL 1) KB B AR E
FH R E 7S KRS, Carter, 2002), {H S LR BT & 8 Fh o
B BAHIFA—F.S. Carter A NTE 300 J& 5 000 Fl /£ 47 5 T R
HERR A 320~331 J& 8 000~8 100 Flt, £BH4r 5 WAL 49 j&.
K& Bk ZRHEM A E R 3 AR 3 ANk
— R ER LR T B s R LSRR SRR s =R K BRI
BREE. EEAERRER P, o FHRERMNE 1M
(Phyllanthus mirabilis 7 7 2 WY . EG WA K Z AWK
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PR AGTE R I8 (Jatropha) W Z 8L 4 175 Fi .61 Fioh £
WY . RESERH 2 AR 3 A 7E 6 A @t 364 810 Fh (45
S. Carter, 2002),

b BT KR 2 AR R A B A R S B — N
g R BUAE 8 Mgk, IS b 2 DR PR K AR ] B
[7& ) Zc % %K Susan Carter NiX 8 NEM'S TR RE., Rk,

RERZHEVRERESR

(Susan Carter, 2002)
Lo AEF FL oy 5 () MEAEAMETE ; 76 FL 3 88 (145 ) RO TE R » a0 R K« 2
BT FL TR A 76 15 [ A5 B e A 0 S PR AR TR T 3
2. W22 HFLH s AELAENE RS 2 BT . Phyllanthus W RERR
— MR AR A AR 5 e RE R LKA T
Jatropha  FRIUH &

3. B JRAE B — L B (K AR T P € Pedilanthus {1 %5} 3) 5
— WM AT ARTE SR AR L5 F 4
4. BRGSO ~8. SRR IAE R 5
B MR PR 3 2 M T £ R T S 2 R ARAE 7 1) L7 7

5. W 5~ 10, BEEEACRAE R B 5 1A% R 5 R R HOL A
Endadenium P4 B K8 8

— R 1 ~8 AR [ S AE R 6
6. BEAR(1~)4~5(~8) s RN TF R I A CF AN T 22 6 A L 1A I A0 P A J
T8 Euphorbia Kl J&

—HR 5 RARR L ASTT R SR IR I RSN R B
Elacophorbia ¥R K s
7. HMRTE R BB A A R s R A — BRI L
Synadenium  FHL K7 J#
T PR T AR A+ SR A — S il ) 1 B8 T B o i o«
Monadenium %155 J&

E A A A 5 AR A R REUR R CR | SRR |
EAEI R R R IR AR 2 A, R Bk e A



N2 RS

J& 800 Z Rt AH A 1 i 2 A Y KR T RE 2 A LK
)8 (AL S .2003) . 4 2 000 #f, ZARIYIE 702 Fi, 55 A 115
MEFh. X RE PR K BB BE A AR R — B Al 4y, 1981 45 HL
Jacobson TE( 2 P AR 47 1] $ ) — 45 o 4 PR 5 K R 43 i 2 4 28
Bt 1M 2002 4F S. Carter 43 R ER/ R 2 R0 5 B &R
X4y RAT TN

KB 2 WYY & % 5. WE A & A T A 500 A oK T i
A XAV 2 AN A R IR O 17 T . R 5t 1t .5 m BLL
MITRARFH 254 33 Fb. i 1 Euphorbia ampli phylla Fl E.
tanaensis 3% 30 m; i E. horwoodii HJEE % 5 em fI/hER, %
R v 52 5 0 R ) T IR TR R AR £ PRI R KRR R
Z AR B RERL D AR E L R AT E AL,

B AN KR EHE A B O e IR, EVF 2 18T
el € S SN RS L S I S S X R )
(2005) : “ R AR 2 KRB b2k 2, 6 55 8025 Fl o
% HAERUREFR A 0 58 7 FAE A IR A s i n B 38075 3Lk
15 BRI X i %

1975 4 Evans fll Kinghorn iR5: 7 60 FlOKsRBHEY) K %
T R K 8 (Euphorbia balsamifera ) #h . 4344 Rl B 859,
M B R I LA MK N E. poissonii, E. paganorum. E.
deightonii, E. desmondii 4= % %2 WY .

TEARZ [ b o d B G R AL A 8 X5y KRR ik
L e 8 0 L ingenane (R PR L %) M o b DY K36 A
— I SCE A, R 2K IR BE T IR . EE AR s
19 12 —+ DU BE e KA — 13 R I 3% 1 d5 i o 7 245 31 22 AR
2l LRI 00 9 AMR 8 ) T B WiRR TPACHBE (R & FD . 36
N BN S I N A N N D SRR ERAR 2
KA 20—+ RS R BN ok . TR I A 2 R - AR
JEAE BAE £ FH KW e 3 (R AR i WA I 3 A 335, A Rt 23 W K, &%
F a9 (Larry Mitich, 1984),

19



20

SAMYRERELE M ER

KR R B B K K8 & 2 FhiE Kb, Elaephorbia.,
Pedilanthus, Synadenium 3% 3 J&¥# & H 7 BUR KA . BRIK
BRI B A IR 5 BRSO I (Gatrophone) & 47 F L5 L T
SR B AR T . SEARB CE. tirucalli, A4 5% W) AR W ¥ g
VR, 98 (6w R AE R4S 7 ~ 50 ffi il (Biesboer and
Mahlberg, 1980). 8RB A QRKITA 5, HAE R, R4
VAR B 40 ) A SR 2 A (R 1 T T 28 3020 18 1 R T TR R EO )
Tz —RR.

PP TT AL o S O A OB G L R A
F T KRR PR A 2 AT DA AR 1

(77) B&#

H &K (Liliaceae) R AT~ X X2 5. |7 LA B 288
J& 4950 F CRAEEESE,2003) , A 3L 280 J& 4 000 Fft (K % 1558,
2004) 8% SLHAR 175 J& 2 000 A (5 58 HE4F . 1982) . BULE B2
B SUE ARV R BE B S B V2 R, T2 IRA X
JEPT 25 R Aloeceac, i 22 £} Anthericaceae, K |1 %4} Asparagaceae,
Hot 2%} Asphodelaceae, 77 4¢ £} Doryanthaceae, jii ¥ # £} Eriosper-
maceae, W {5 T} Hyacinthaceae F1 #| I #4 £} Xanthorhoeaceae % 8
AEL

JRAGHE A # Liliaceae B A 11 8 560 Fi A& £ .
ARG RRG . 2R 8 ANME Z AR ERTR T R4 H
MARE&HCRITLAME & HSEE &8 H.K Kubitzki,
2001), “EARSIFIEAE G ERL LR AL GIE R 8RB 22 18], F
bk 2 TR FAY 3% 5 5% 2 AN S 335 4 14 T 3% K /N T A AR ) 2
W (CRAESRS . 2003) . WTHE2ERURA T X L2577 L
GRS ZEREN A BB ERR)T LR Asphodelaceae NP 258},

FI A BAT 1502 2 A A4 B T ORI b [ R 7D 4 R
FF— B0 R 0X e B TROFE — A2 RUA , 7T R B AE R A AT 1A A L
KR (RIEHE . 2003) .
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42 At & LK IT T . EH 2002 FEEIE
i B BAAEAT— SR B HE 7 2 AR B AR R A A A I
673t BRI SE — AR AUE .

FEANMZAEMIRERE

(%M K. Kubitzki, 1998)
L. /NtF % 4 R B 4 (xanthorhoeaceae JESEMY) L (6§ KB EBH 74
HERTT%HD
2. B b fn, AERE Y
3. MESSREREAES R A A 08 5 P
4 BB L LATE B0 M T 2E TR A R0 2 4 A S R A L
AR AR < Doryanthaceae 7 £ 5+
2. B0 AERE R & R AR S
5. TR R (B 34
6. HRUARZE 26K - 38 6 B ) 1 % EL(EL R R EROR
7. FhF RGBSR REEE, FEAEREN L
8. TELW A MRS I P T SR B A i 22
9. PR FAERA A LR RR, T 3 R HE 2
EER S5 TF 2L AL 7 I A R B IR LE B 0 L 5y
TR st E [ Asphodelaceae F 6245}
A AR B 2 B AN TR S RE S
REREHER, FE3E. SEAHIM MK 2
N IR R DB AR R
Aloeceae P FL
5 B B 22 4R A R A A 2 o T T
S PR I 48 A8 BE D L AR T 1E AR A BT
A BB b B L A B B i L 43 A SRR R
Xanthorhoeaceae |- Ft
Lo AMEFRAEESER, MR EREBAEGRITEH)
10 fh 7 e
L1 AR A F T s R I BB AR AR R AR IR AR
Asparagaceae K| 1% F}
— M RE R B AE
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12, FERTEARAR 25 BOIR LR ek B HE1E Fy BAE BB TS
Hyacinthaceae W& ¥ Ft
AR ZE YR IR A AR O BRI AR E
Anthericaceae 7% F}
10 Fh 748 (sl R I i €
13, JOHUARTE AR oA AERAS AT R A B SRR S
Eriospermaceae i1 HE R

AR 2 AR5 S S FHEA AT,

1. BZF (Aloeceae)

JEH A PR B A ERREACR | A KL TR PR R TR R . AR
FYRREA ARG E, ZHAA—, 2008 B2 8. F
M, mEHOKTIE 10m LA FIELZE, B LA, AT,
I T BE T+ K 2 15 25 R0 43 A5 T s 412 J9 S PR AR oot 5 4 9 22
B 5 o3 At 5 P i e AR A A L WIS A AL B R SOk AL, i
T T B8P 5 A 3 o R B A A K R BG5S I 4
L A IR T A6 SOR L ROR SRR MR 1 L3 HE
20 R L AL AR I 2~ 3 R, NI AR A B A R E B
FRVEP IR, 2 30 B R K, A0 7 4 S R, 9 79 00 5% R 5 HEE S 6, 8
625 2 %= R TRAP S AE SN 7 55 i 3 O A RE T, b
343 = IR R o IE R O I A ORI IRER . R E
TR AR RATF R R . P PR3, Ytk R4y 7,
4K 3, kTS ERENLEY.

PR 6~7 J&. 1% G.F. Smith & L. E. Newton (2001)
SR ARRRMT .

FERIBRERER

(G. F. Smith & L.E. Newton, 2001)
L SR TOEES T 22 (0397 5 o bR 3 956 43 BRoR L 0 5 AN 15 mmK
Chortolirion  REHEE £ 8 CL2 #0584 8D
g TR I 01 397 SR SR R 3t R A 2 9 ARIR 2 Cn g BROR U FE

i 15 mm) : 2
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2. AR A 6L RIHE A I SR Poellnitzia W5 )%
I CRLIE B () | R R BURA 3
3. AELETFARIN T T AEBEAE L1 25 il 28 3 5 R Gasteria 0 5 &
AR AEH T BB T 4

A FERLPMIREFR <15 mm < OUAS FR L5 B A
Haworthia + 4@
— LR ST AR AT 15 mm RS S W9 00 3 75 4 0 L £ 2 R
B 5
5. FEEF RLAEH COR R A B A AL KB
Aloe %R
—AEAN RO R AR W 2 L RS A SN Astroloba  FAYE 3R

VLERRRNE 6 J8 R 2 5 LA 5= Dk m i n SR 528
W 3R Lomatophyllum VNG 7 J& . N Aloe thor i,

FERBILNBZRE SR WZ LA 2 A EEE 3
AR Z B 2 22 s 2 AR A B % 28 B ol . BRI bk B R AR RHAY
500 2 it AE b7 b AR ORI [E 2GR ©Ch 2 R Y R B
FEREBMRREZ—. R T B R K, X R
A1 R A AN v o T R ROR 2 S O SO AT IR

2. %%l  Anthericaceae

ZARAH G R R A, ROK 2 YT A I R S e
MR 2 B, HEB B IR E A A 1 B 2 s = TR
KRG LT 618 TC B o 2> B PR o, 5 980 A 38 ool 25 ek T 9
o PR TIAE SR DR  FEHE L7 15 16 3 3 4R 3 % AR
AT B ARBENIR .6 M BT, B B )8 £ eSS 6. 4622
OB EIEE S T A3 = p G =Y TR BR T
i P B T A I B A

AFLR S 2R 3 B X s AR RN R AR E SR, R
ETHRBRAEGEMRAE. HEFE AR, 289 & 200 F. R F
122 )@ Chlorophytum 4 2 FHINZ WY .
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3. RI14 %  Asparagaceae

BSLEBR A HEAR , i — AR B AR iRA R
FLHOR . R B SR A I B SE R (A ER B R,
ARG EC R R B A R PR AR A AR AT R R AR
F S AEFF P B AR LY R RN s FE R T 3F3. 40 B
B G, B L TE  MEAE ER A, B 3+ 3 M. AL 4
B AEZGTE AT W) AER B 55 L, 3 5 P i R g R 2~
12 JEEE  FEAERL FE Sk 3 AR ESR, RRHOR, a4 W A,
THE, X =6,

AEF T —/NEF 5 300 Bl 4 3 J@ ) (Obermeyer & al. .
1992), A R4 1 J& 1 (Kubitzki & Rudall, 1998), XHRH 3
JEI 5> 2. 2 WHEY RAE Myrsiphyllum J&HE 3 N,

4. HYE2%FL  Asphodelaceae

FUMLIRZE 10 % 4 AR WA R B HEAR  MUIRZE R R . MR EF
ERE TR . 2R A W K. MR R, KRR = A TR
LTV A BRI AR . A6 R A AR IR | AR B R A
FFAEE 6 2 TAG AR AT K BT , B Ok A B 5 A 3+
3 AELARE T AL AR 75 B3 L EE 2 Bk, b
JR PR AR LR Ak 3 R, I FRWR, Mr KA,
A B

AF} 10 J& 300 & Fh. 2 WAL R T Bulbine Fl Trachyandra
JEN . Bulbine(% 57 J8) %) 80 F, 4 70 Fb ¥ 2 WY . 5 £
RZAEY . BN CH L EFAKGI . Trachyandra J& 50 Fi, AL
5 FRZ R, TS AERE AT A MARX,

5. F{¢Fl  Doryanthaceae

FR Y — YR 2 S 9 PR 4, 7E R P AR AT A 3~4 m,
WA AR KD AR A, AR SREES] L SRR 2R AB R
B0 AR R o FHHEIR CBR IR 52 00K 5 267 1 60 S 0 R 3
REAACH W 0 SRR 5 46 Bl 3 0% A R LAy
R, A EBUR A G B 6, (L2 R EHR AR, 2 =,
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PR T L3 & B EMER 40~50, 464 1.8k 3 &, K,
WEE 2R T, =5 R R K 7~10 em, AR AT, 6~7 mm
K. P RTRE .

AFML 2 Fl, RIKFNEARFE R, HARIAKEE, K
SRR e E AR AR A F

6. JMAFH R Eriospermaceae

ZAEAEM TR, A R R R ZE R R R
TR TEAR K /N 2278 3 6 BROIR L A BRI i 0o 25075 45 1 2 K
RORBRASRAE., HERRIRAE AR —HEET 4K
7 H I L R A R I B S AE S s 38 SR A ST B
TEBERTE , 6 BUH B A I AR R A K. EAKITAE, SR Tk
F o AE B AC A 50 5 B AR BUROR . H T 5 TR B b R 8 R
343 AL I T 0% B o 1 B BB R 5 2 A O
TE L 27 Y R BB T TR AR 25 15 45 R, i, R 7 55 A, 3
R Bk D 0 chh i L AE AT B HDIR L AR SK 3 R ROy KB P
BLR IR AR, Fr o8 k2GR 12 kb, 30RE0E 5
R R EFBERE, IFH 1 AR Hy 50 R R RO
ELHMERLE S

AR A N BTN B ERDAL Eriospermum — &, &
102 B X 4 Fh# 519 % AR

7. X{5 7%l Hyacinthaceae

B AREBRARAEL Py PR O 065 25 R, R ARIR 25 . AR PR, A,
ZHE B AN 1 A MR BT ST S R R AR R
WAFUIR. 18R BR R SRR, B AE P TE  4E SR AR 18
WA RUHESS Y 6 Mo 2 %6 A6 HE & B B9 5 S 0 9 s 0 A
TEI R AL BT AL TS AT I R 75 Az, 3 % IR BR
R IR E . TR BT O A B

KUE TR 30 J& 900 B b 15 JE A 2 R, BRI T .

Albuca e B g
Bowiea TABE
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Dipcadi

Drimia [ U & R
Hyacinthus REa
Lachenalia L S A
Ledebouria

Litanthus

Massonia LR
Ornithogalum JRIR T 8
Rhadamanthus

Rhodocodon FARZ ¥
Schizobasis

Urginea HHEE
Whiteheadia PR IRAEJR

REGRAZMBEAEZWHEY ABMBHAR L, B34 44
Flo T2 [FREFR 2 BRARAE A AT 4 A IR A v 2 2 R T K
AR Z WY ? & HITN N R EFmY A G5 2 A
T, TR 2 BORMAE Y 2 T 2 . AR ARSI T b A4 A
Tl A BRARAE oy A2 YT R Bk AT 56 25 28 14 R T O
FERPIRAE T 2 WHLY CARTE 2 1 AR K ™ 4, — 2/
M GEEBARE UM T A BN Z YD) .

AR L WY BRI L B AR KB A
B (Bowiea volubilis) AL 3 44 M ML BAE ) - A 25 P AL (5
W IRR R 10O 5 B4 B FE AR SR K M FARE S E, B
AR, B LBE (Albuca) A — LM IR Z B UF 4 #% .

8. #lrH#4El  Xanthorrhoeaceae

ZARAER T /N TR A B AR LR JE A A R 2 R ARIR
2, EHRERAEAKCEARRMSSBO4EE R, R ERE
A S T B 2R BT R () K L T A T R L R R
FARY A L, A O T A BUHERE R L SRAE
A AE PR 3 B R A 2 e ARG A TR
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BRI MRS 33, WA SE SR I B & (24 3%
HH TP E PR T A3 AN EHARE 75,3 B8 1
FEE L BEMERR, SRR R AN AR 4R RE,
AEE.

AFL10 JBZ) 100 Fp, HA R E Xanthorrhoea H JLF 51
RNE WY, AT ORI T, R 1 44 1 SR ST
R R CBTRRRT AT A

ARHEA I E RO AR RARR 72 1964 FF2T G0 B
RGP CEAN DR EGEEAEEH T, RE RS
FEXARA SIS 2 BHE I SGLRI MR H o bR R RE R R
GHEEAH AR 6 A ZRHEMIRJRESEFD BARITA
Ho Wi u AR i 8 A2 WY (& 2 Y 1
FHEAMTH RS h 2 5IAN 3 MR H .

(£) 2E=ZH

F S8 8 2 B (Agavaceae) SLTE— 43 DY B Jo i 22 R} e
I #% £} Dracaenaceae., i 3 2% £} Nolinaceae F1#7 75 =2 Jpk £} (L FR
L 22 Fp) Phormiaceae, 776 2% R R Fh I8 A £ A . BRI T
ABAENE,

AR E AR WP 2R 8 A& 2 WM E— R, o E
2R AR GERE R AR R T4 B o R3S Kubitzki 4338,
JE S =R G B R A R R R

BEREZRHFD FHKRERR

(K. Kubitzki, 1998)
Lo METFRAESA 28 R AAE RITZHD
15. fhyrBe
16, B0 KR Bk 2 B 2 L JE0) AN LR 7 A L
17. #E®E 343
18, L1 SR HOR LB HEIR | 3R < B HEAR L 658 A B
22. W A4 R E TR
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23. HURZEL A RER
26. MOEHAAEA kS B A
27, /NES LK B AR B 5 AE AR L 5 00 B2 R S A
TR A A, X=30, 0% B (5 & 25 %) ™ 1k
FPEMARMILIE  Agavaceae JFHLF
15, F 7 R s S
28. HLRZEECA AL R
29. WRBRE

30. W BKFAT AR 43 15
31, BRL B 1 RER  RARR ZE RR B A SRR KR, X=
19, 7% [F K i o 56 Dracaenaceae & Ifil # &}
— AR I BR 2 B 5 F R 4 T AR AN 2R 2k
KEHFRHHRBHA 3 FHAABRR, X=19,71b
e LS A Nolinaceae {FJffi 2% Ft

o 22 B e B RE R R 22 R A R GE R 4y 8 A A 2B
nF,

1. Je& = Fl Agavaceae

T 8L 3 B O A BT T T 2 BT 2 L 3 R o v 4 e
PR EARIR 25 05 2 L IROHE G e R . AR RN A IR 4
WA AT S o g DR A ) 3 S AR T L R L
BB, ALFPRIDIR SR 2 R O R A S bR L A8 BT 2 bR
I, 34-3 . SR B A O B T B O A IR
HEES 3-H3. 462N A A UF L 40K 500 W SUA I R Y & 1 T
B LA R AL, 3 & s SRR AR ER, PR B D
HPRRSER . R R, 20 A I, X=30. D% 8. 5
K25 5. 8 JBL 300 Fi,

EEZHIBRER

(K. Kubitzki, 1998)
LoF 5 AL 2
—FB L 3
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2. JEFRAR A T IR L 76 22 FLANDRE BN MR L 35e 3 R .
Yucca #:)8

—AEBIR A SR s FE 20 i AR Hesperaloe W75 28
3. LR LA iy s 500 A7 10 AR ZE SR 2 1 4
ISR B SR AR LT AR ZE R 6

Ao SR B K T 2 B 5 46 LS K P T8 22 4 AR 2 4
Agave JuiE g
ISR R 5 AR R I s JE LA 5
5. JERL A/ TEREROIR s AE 22 TR L
Furcraea S JE (522 J8)
—AERL TR TER IR R s tE e i Beschorneria UL IR &% 2 Ja ($10)
6. AWHAE LA AR L R (B 30 () 5 MEEEAERE S s b Sk 3 8%

A 3 R Man freda 5865 % J& (40
AN AE 1% RS AL s MEEE A AR A R AL RSk 3 R
ES 7
7. MR AR T A A L B O AR R AR Prochnyanthes
IR R LB A Polianthes W% T )5

TRV AR BEA—BLANB ERE 6§,
Manfreda, Prochnyanthes I Polianthes 3 &4 3 5| Agave J& ;
M Yucca Jg@ 4y i Hesperyucca J&. W7 £ J&@ LLRT & 50 T A w5k
B E AR B EAENZ WHEY N B, Prochnyanthes
JERA L Fh A ) 2 WY . EASS KRG, BT AR
F R (Hosta) I Gt fh H 4 X=30, H XA (4 K 26
FDOMWANTE 28, ZEA L AR T 2 WY,

2. JElfi#4Fl Dracaenaceae

HARBRTEAR, ZH WA FACARFE K AL B 6% 80 4
AR AE NS R o P A A i BRI 2K TR L WRE TR HE B R B
T B 5 T TEAR B 2 T 22 ORI T . A I 58 DA JoR AR AR T o 47 4 fb
AR KT AT (B2 SO AR . A6 5 SR REOIR IR B R TE
B A6 /AMEBURE K3 B4 A 1 B AR, 18 3+ 3, 8, KMV
VTR A BB HERE 33 AR K HIIERE L 3 Rak
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JMRAEESk 755 3 ., BB R, sl @, Pk k.
X=19.tkD %K 21,
AR 3 @, 150 Bl A, Z WL 70 B,

EMAF S BIRER

(4 C.C. Walker, 2001)
L S PTG 5 2500 KPR AR A M R AR ZE AT Ik
Sansevieria JRJR: @

RS FUIE P AG 2 IR BB T R 2 T 2R T 5 25K AL 1 /R S R

K IR R T« 2
2. W JKPAT BRI  FE A 3 BEA A A . Cordyline % H )&
IR A AT s AEREA Y A Dracaena  JE1UH &

LR 3 AR PR EB AT N Z A, F 61 Fi. KEE
A1 FiEsRSAZ AR . ROMIEE 7~8 M2 HEY,.
TR KW T,

3. %R Nolinaceae

T ARA A ECK S LT TR, A TE R MR AR,
PSR EOR R R 25 AR AR TR Sk T B R 25 T
ity 5 3B BRAR L TCA KT AT L A o TR R AR I AR, R TRURI
WRHEAR, R K, HEBRZ /D, BHEAALE 1 cm, 57 5 X
FR B R SRR AR BT s AR 6. KN AR, 4y B HERE 3+
3y Fhs b EE 3 mE 1w AR, RN RES AR KR
WRABERFFRMB R, BT 1~3. X=19.(HH G Calibanus
J& 2n=41,

KR —AMR/NIFR & 4 & 50 F . 2 RN 23 .

BRENSBRER

(4 C.C. Walker, 2001)
Lo W22 ll 52 B o Dasylirion %24 )5
TR« 2
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2. IR AR IR A PRSI 5B R PR «
Calibanus  F 5 Wi &
2R MR S A IR AR S EROIR B AF AR bR 25 A 08 R

AR DB B R AR 3
3. AW QR REROR R RO IR ARSI R 7 s LS RO R
3PP, Beaucarnea R

RS S A T RRAR 25 0 B bR SE AR AL B AR R A R 2 T
Bi 3 & RE LA EWRERE LRRERE:  Nolina WHIRE

Y + AT 5 8 b A0 K AT 288 28 170 08 o 22 5 % K 7 =2 A1
A Nolina J& . Beaucarnea {45 2 4 (. BUZEME bk AS %
R H A Nolina (EBZMAZ AT .

BT R, AT T AR B BB AR T,
RAEE X 7 ADFHEL AR e B2 T MR B2
PRI 8620« T EL ELAS A 57 1 ) 25 0 AU 44 Hofb— S8 R 7] 2
HECAD N 326 Je 2 AR (AR TR ZE, W 4 20 o (6] 22 F R
1991 (A5 2 PIAE ST ) G 4E 35, LRl HoR R AL,
1998) (2 S AL ) G 4 35 4% B 2B o [ ARl s Jidt 1999) 45
Foo AFFRCE PR HRH R L N

31



= T MR A B R AR

2 AR B JE 7 M i e w5 DA A B A K, e R B 36
PHATAE PN 2 R R AR S B T 5 L %2 AR
% 5 1M LA 2 PR ) 2EL RS S5E0LT 5 5 S I F) S D9 S 8 S Dk

(—) ZRENESE RN H

F S FAR I T R o A6 X R A 50 6 AN AIX AN 34
AN HLIX GEHF IR . 1978) . % PUEARFE t R A X R b 695
G W 3 -1,

F3-1 ZREYNEHFEYEXRATNSH
H X TP X % AL 430 1 i

1. ¥FAbTr P X S R AR R T A R T

2. RIAE X

ichryson. ¥ 7€ 3 K JR
—. 21 R % 1R 43 A R
et P X
TR At X

7. HCOE B B A B P 3 X

Hkﬂ PER L AEY

P X
SEETRLE/EIES

8. frE—nt

9. HEE

10. LA YE— NI HE P X
11 J5Fh— 9k L A X




ZLRFERPASRR

(%)
X Hinbt X 2 W i 1
12. R & —YUORAT X AR A P oL AL P+
SR WEESE HY LR R
EAL RV ES S EA LD R TRV
13, B A% 4 R 6 8 S A
X
T T3k Jin i b 4 . 1X T 9 I« e A AR T S
HPRE N SR R R D s B
L PP A Bl 22—
g | 10 BEHEYILE SHKWEL Y ER WD
16. BV SCHS B A X R REER 2 BRI
&
17. T3k 76 W7 A 0 e X FRZE R £ Y
18. YK
19. R JE 7 7R A X
20. BLBRHH YL IX HEBERHIE — % PIHE 9. (6L OB 4
CRHY
21 Hivg B REAHMBX
22. I HoRE 4 X 4 N A A AR R AN K R R
IR 2 PR
23. 2T MR A3 (X 43 TE B BR IR A 2 A Al 2 TE
EEELES
=LH A | 24 WA ez BB A A LA 8,
iz -tylre PE R AR A
25. BB Al A BB R R AR
FEORERAHE 2 AHEPE L X
26. 5 W P X AN R RERE S L F R 2
PIHE 0 A ot 2 —
W 27. WA Y X ﬁﬂﬁéﬁf4$)iﬂﬁ%ﬂ¥l’ﬂ
ﬁﬂﬁ%é WA CEBR 2
PR
28. FRALBOKFI W A X AR TR R AR ) 0% T
ENNE BN A SEIR OB TERD . PO ) I8 (4 L)
FIIEAE Y | 29. Vh e K S0 A A X F2 TP TR YDA 4 3 AR RN
X 30. i BUKFI WA X D5 R PR 5 AR
R A
3L Wl WIRMEENEY
X
AN, ZW |32 BH-EEFEEEY A AN R A
Bt X X AR 2 B AR
33. 7 R & G HE P (X
34, 7 LA M X
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FHEMBEREL &M LK

M 3 - L AR . 2 AR o A 7R S B AR 2 5 L fH
FARRAER ST 0 A, MRS Th 7 — st 77, _eh S T =4
LA =AE G R B T 2 R R AR
AR

(Z) ZAEMD X EER AR

AT B BRI A 2 PR AR B 2 R B
BEREK, R RAHI DB RA TR, Wk —#r%
PRI 43 A 7E B 26 0 V5t X, (R 38 1R 2 FR9E 43 A6 7E V0 i
[X o Tt PR b — 2 2 R P A O b Y5 e I D VR R A
LREZWEY,

HEAS S GOKG Bl M A= W 3 D 9 S A B 78 (Zonobiome,
ZB) X ey A W REVE B % B AL A R L R > B4
a2 B> oA % R VEILER 3 -2,

R 3 -2 AL 7E 9 M A MBEVE TR T AN E 2 A
A9 T LA A A 0 B S5 R STV A 5T V5 i S RV A B R
HM 2 f 3, BATF A A X -EAN A 1 2 PR A A S L .

1. B bk

Aty T AR 1 2 TR R 24 I R KR R R,
FIARAARAN 5 % H PR FE 25~28°C, A I 30°C {H AN i
32°C s B ANGIE H e i ATy (0 T 8 09 IS v (L AT 9 B R AR fl 34
R AR A K AT A R AR IR 2 2
AER . P2 PAAITERR T R A7 RO AR L2 BABH A=
TREFREY SR T AT AR R KRS R HRENT
AR K I A, AT 5 o B T R 400 228 AN T B T ) R B
L, B IR G AT R B T AT A R
LU — € 1K 43 .

H F b f 24y T AR 3 43 A 7E 9 55 A E 5 A X 9 1 1)
B O A B = 0 Y A L i A o e B S S DS K ]
Ll 9 5 05 1 ) JRUTET % 32 o 397 4 B0 B2 — I 5
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(&4

ER

Enfgam—choRar LT WER S e G P CHEZE WA Xlaz
Qs et CFE
IO @D BN ) ) Wy r it 2 g B ) W capdme Mhaz
WUNE GO
S A WG CAR p) Mt 56 * 280530 0 MR L% % T E T By Y 4z
3% Clngt% )W U O ) ST
L3 B AR RS0 27 CRSPEEO @RS B 2R T A Y G S B B B 4z
e L3t GEBD e
P AR 0720 2B * (el ) AR sty 10 W S BLERN DI CHEEHOREm AdZ
WR LG T LU N 2 Y TR He T A PESE MR Bl
(%)



SN s T 10

(1) B3R S B Fiit XA 1 5 b 5 K A Ay T b L AR 2 K
BT MERZ AR TR . 50 RETE X5 =S5 I i
ZIIARTEVE AR T e A B V8 A b R T R B Lk
T TR AT VE OB BRI0 I 5 2E R I T AR MR I8 (L
RIS + 2% 4 [X A5 4 T 2Kz 3 AR A9 LA A IRAE K
FRIRAA 3 N ERHETE Mo A, X 3 P R
W (Rhipsalis bacci fera) (W AR B A6 (Epi phyllum phyllanthus)
B R KE(Selenicereus wittii )", Horp R AR ZBEE BB B
W R NG TR F AR TR AR T b R R A R R
AR HE T HAS s AL A

(2) AR < AEH 9 F R AR 32 ZEAE W R A TL N ISR R
FEA L 2 RIS o Tk YT n 5 £ b R A IR L ik
FAROIE AR AR 32 B0 FE PR R R S i PR AR 2, IRt R &
BRI AR, R E 1850 4F LASRIX AN AR B KRS, 18 20 i
220 60 G5 AR ML 2 K OE N X AR AR R R Al N B R R 6
Rhipsalis horrida J&3& Y0 FTRA (1 A — LS HF T ) 1 FE 2% R A
PIX R ML KEHME. RCIEW, ERH R EMHFRE L
MR, bacci fera) iEAE T « 76 AN W (103 B L 722 o o " 01 e £ A4
i TS FN RN AR EE G AN 2D B5088 L 3 b 8 % 48 (1 2 22 490 1) B 2%
A TR 4 IS K AE LM [ — AN IEFD Rhipsalis
bacci fera ssp. horrida, i HJEF U JLFH AR, KA R F ol
B eI B

(3) MEHH + 75 7 M0 A KPP 1) — 2 5 0 10 93 A7 A5 FAHT F K
X AR 2 P 2 FON R T AL B VR B, AR 2K B D
o Z WY LA BRI P ANE R 228 MR E S Dischidia)
AP R — Sl A Y . BREJEA 200 AL FINZ A
HIIA 55 Bl A LR B A LA o W B 2 AT A R ORI B
LRI, KEZTERX B oA, BRAEE 40~50 F,H 23 F

* REFHEEEERL. T RAENNE 32 7 RAEE (Strophocactus) .
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FHEMBEREL &M LK

FUINZ AT, A8 D M AR e ch A A ok B s R L it
SIS £ L R WUERY) . W R 7 AR 48 ARSI N
AR RAE MR R A A HRZEAMIX ., B2 8
AR AR 2 A R R B b 2 ) 25, BE R 22 F R 2
R PRI . R AE R EAIR R .

C4) v SR PN )y b v &« o S A bl i 5 B i
PRS2 24 TR A S 0 o S i, G AR R K P
Bt L 3 Sk A R R AR FROR R TR U AR AR H TR AR
IR I o IR 2 B AR AN B 22 3 & Rhipsalis )
0 Va1

2. BHTH I LR

A AR i S A A AR A R S L 3R I B AR
b S R A . FE AR PN T S P L e 2 A E R AR
HhH L B TR .

CL) AR = AR R R S BT AR K o 4B A M THT AR )
40 6+ AR UL o Al I e A A IR THT A Ll A BRI K
BT E AR ATTRR i A B 5 S B RE 4 (Savanna) . [ 3@ F
TR BT 5 HE DA o

B RE N AT 7T T AR5 0 M R S V582 () o 4 P 2 250 ~
1000 mm, @FMFZ3 8], 7E G HEY, SRR ERRRMB . H
BG5BT 2 m A WA BB R AR . FESR PR R A T
400 mmn F¥Y 1 AR X WL 38 185 DR BRI B A oy I R A 1% E 44 )
H DX AR At 220, A et Xk 8~9 M H LA
S T7 T2 A 4 A A L R R RSO R X, B RN
X P T — A A7 B R Il S A v B R AL TR R
SRR AT . SRR A T 3 R AR OO R B v B8
b . ALk, 11 A RBAE 2 95, 3~4 H 9k
T2 5~10 HOmiZE. B R 7RI A TG B AR, ER R
BRI T I T e/ 7 T A8 9 A T i5E . SR ER 5~10
HAFZ L AZRGE 4 AmE. EWEARBEM, Lt



=R AR

SEARPIR AL BREE 43 2 B 2 BRI 43 o AR P BT 6 R 5 i

R ot W 5 R TE IR K B I b i G — R T L B
Gl EARD . IR —FAR KRR R ZEED R i 20~25 m.
EARTTIE 10 m, PRI 5E BLAR FTIA 100 mo A% F B AL PIR . 19 2% 7]
TEAE R A K G5 o B ads JIn 30 Jon 76 0 2 A A A 88 A T A
H 6 Fhor A A8 X . LL Adansonia fony FONH WL, H A,
grandidieri B . AR HHT B 0 5 L 2 VF 22 T3 AR K R
PR, RHEREME REME IR EE R 2 KW
JEF R E L 10 m. g @ 1 Euphorbia cussonioides Hl E.
tanaensis AT 20 m, T EACIR 1 PR REOR 7 25 R B
£7,

(2) T - T 5 I 170 A A 5 ST AR SR T AR (B A
VG X 5, 3 U P S A AR R TR A 3 SRR R N T
i B % BT (Lianos) B 7% B 78 2 b ¥ 1 R 7T fn B 7%
(Caatinga) F1 E G M 55 P Ak LA g 9 335 7% (Campos) o

© HG TR T« SOPRTE R R RE T Bk T8 ok e R (g — A
ANREA LT B A A, ERE RTEA B FEA b 7 A R
JEEADNE R A I, SRR EXAREE R Z WEY
E2 2

@ RITMEEE : PR AR D A NIBXANBEETE AN A
LNt R AR BN CH » JRIRHE) . TEXASTEE A Al
NERHI—A @ (Tacinga, KE BB 454 » iX%{UJ}\%‘IZﬂE’J*E
) i T ZEFTT AU WL Opuntia (AN 8D B 2% 20 X 51, H
TEMESERAEIE 2 1WA — B AR . R R AR ?Ezqmﬁ
FERRFA R B I RITM” MR, A Z X —FhR
FRRLCER ZERBL) 145 Bk B Fh &7 BE W Cavanillesia umbellata » #4 75
Ko FETFAEL— TR A 7 0 2 o ) B D % OK . R THI A A% 1
[X 53 A2 = 977 HE BT (46 2 < 55 A0 P O T4 A6 B 2 ) SO A P 2L
PG H L Je B R RO 36 (I Y 44) .

@ PR AN SRR LR 2 I X, — 75 T VR
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SAMYRERELE M ER

o 40 G e SO 4 TR K, 5 — D7 TSR A iR 2 B 1 S
AL A N B R A 5 K, WX A Cipocereus.
Leocereus, Coleocephalocereus., Pierrebraunia 545545 J& « B U #
R TAAER B Uebelmannia R [E #f 5 J& Discocactus #1 Kk 2 3
FhIHR A TEIX HL . Parodia [1— 4> Fh A4S A TE UL

(3) e S 48D L it 8 085 < vl SR Jon 8 L it 5 05 ) 5 X
AR T . R A28 B A0 B g 6 [l 1 A P G % 2 74
P RFRAE o B L TV R AT AR R U X AR bW, X
T JE B AR ORE R R W A AL N % RE I Leprocereus,
Dendrocerews X FERE A 3 Al N 5B 55 AR 1 B0 28 H-Al A 3 8
Pereskia 415 JUFp 43 A 723X B, s R} 1 #2 H0 350 Ja8 A RR SR 0
T3 43 T2t 43 A FEIX AN X,

()RR TN« R TR IV 1 R -1 2 A0 0 A 2 B A A
CERZERD ) —AN @ Brachychiton 4 3 AN % WY #2004 7 1
BEERANEME, BEBERMEKBE2HET. L4 B
rupstris A T AR IR E B P 2 B 0 R B 2s g, —
S E e =t

3. By I R R

TR R IR RN A 250 mm 1A K B R KGEY
2000 mm) X, 1 Fr b f0 5358 43 F iy NI AR ) S SR vh 45 R
SEVETE K 2 PIREAD) 2 00 A 1 H (R IE ARG ) i o

TBIEAESSR H o IRIRRFIEAD I 45 25 CHEE TR 4 T F4
IR (R A AE DBV 3) 4y 6 B AL QI M A A= W VR ) . B
A

(1) EL A BRI 2717 (5808 (R L R B0

(2) B AT 19 B CRIO AL 3 5208 =5 S8, vh 2R i (X
e 5

(3) LB R 2= 1 S 0 CROMA 32w 70« 1A 49 R A L XL 6 /R J
)

C4) o T 2 8 A — 4 o A ] 2 1 £ Rz 158 GIRR R

a



ENY e R

R
(5) U3 B T 15 25 418 DK I 2 0 R 5 8 R g 755 L 41 9
KATHLX) 5

(6) AR 1 TG R e 3 MG )

FEIX 6 AN TR H S A S R 45 (6) bl R v 3 3
Z WAL HAts 5 AR TR B £ A

BB RA R AR HE a2 WY
AR E) X FhRA 2 W F T 2 Hdr ik, —
L A T o 8 R AR A TR A4 5 o SR DA 1 T X 4 bl
B AT T — AWK .

H ) P T R P AS B BT =B, R 2 WA
ARSI N LI 2 PR B v A M IXC L S i T R B R
EEARAR K HAh 75 /K K R A AR K TR A TR T 22 PR AR T
fsa e/, MRESERKZ BN AW T RNE. W
TR R . — SRR K K B I % P
YIeT AR AR AR . DA S T R — AN T B R RO Bk
— TR SR RS 2T IR 335 m FEIIRE 17, 9°C i
WH—BF 10°C LA b, s H P84 22°C (L 28~297C),
AERENTE 232 mm, I ZERIETE 10 H PR 2 A dd GRRTEO .
MRy 12 H EaEE4E 1T A TR R, &
BN AL R 2 [ B A5 R g vt 28 R B AH X %
A o DRI TG G 1 e 5 /K A 2 000 5 40 LU A B, 22 PR A e B 4
R, WORE BUREH ARG LR + =6 B R 5 7= 1, 3x
a2 o L M A B A ) 1 A A 2 e R R S R W
— RO XA T IR 7 2 AR I S R 7R R OK
Sl [X SRR M P AN K 9 U 3 A K R A ) s (X T
SRR IR,

S50 R Y () FE R LT 38 B 9 AE 35 4R K I ¥ i V8
IS AR I S v A TR A 1 R 8 RS P R
B 47~ 30 A ) — Z Rl 9 g 30 K G 3 — 0L AR Py N 3] 3
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BEIRTZ ML) 1400 km (2. T 58 K RS E- JE 0 A1 A
W FE o3 TR 26 1 % R AR 9 90 78 2 o 85 RS UK PR TR
FRHEAK LT FEIX 8 2 b T 1 3 /K B 3 I P2 00 A1 . g
ARG 7 A 7 S (29°14" S) R I AR 1R IO A BIE(29°50" S) 4 A
D7 AHSE IS E 43 38 14°C R 21°C . 9K T (0 8595 (22°56'S)
HEIE « fen EAE 500 m R O 12°C 31 800K i i 18, 6°C
CREIRIR « & (IR, 1984 AR, I Fhost B iR 3 b+ 1<
TTC A H B R AR AR RE DR R A A A e 1 R AR e E PR R
AR ISR BE & 10~15 mm (K FH Mm% . #E i JEM 7E
AR 2 3 LI 17 B R A AR A0, G 4 R 20 mm, 22 BF B A A 5
KA (15°21'S) 36 mm, 77T [ R B 18 9% 32 11 — 2 4t 7 , B R 1R
b WFE 3 -3,

F3-3 BEBSHHSER
Ikl 4 4 ETHAR ) ERKRE mm)  EHRHRE (%)

S 1°38'S 21.8 21.39 74
i 6°18'S 20.7 60. 71 gie
AW 8°05'S 19.1 2,01 85
Fil Ly 12°06'S 18.0 38.40 86
it 13°35'S 18.9 1.97 81
R 15°30'S 18.1 1. 64 81

AR B D E R B RIS X PRI 55 7 R L
AL o 07, FEFR G R I R 2 A R, X R ST kA
YR T L T LB RSN L 4T AR T AT R TR R AT
T I 48 I8  AEA B R @E’Jﬁ%ﬁ(” S) X PRI 5
YT PN R 21 mm., T 49 K EG TR B, B Y T B R
47 mm,

W R S IX Bl 2 55 D T IR I IV B R B A R e A
TRV R VD B HOR R — SR P K L B R T MR R A
15 ke e A AN X A GA B 50 km, 783X — 4 B LA O 9



ENY e R

ot 00 A 0 B O VD I, b B A O S YRR B R SR
W) —HhEE. L ANGFRAR, REPEFLET EZERSE
FORAS WM T 20 4> F M. KA W T3 AR A4 R v B 5 78
MR BRTHEHREBMMEFEZSN . KB REEH. EFLT
VU ML X BT VD 5 R AN R R H A R A R — R K
PRI M TR TE SR IS Y b SR AE R UR U I B A I IE MY
WEAARR . 2P 5 HE W g RS SRR A AR S R A
R KRG

i S IR g 78 A 1 A D B — 635 A 1 B PR I
2. WEIEHEIR I Haageocereus repens 53 A 7ERb G R 75 W& 1)
[ 35 300 5 1 4 M kE ( Haageocereus chosicensis) 4y A1 15 b & 85 #
F 5 LA B 9 e ML X 5 26 25 (Melocactus peruvianus ) 534 T Fib &
VI ARIEJLE AL, B ERRS A6 7E B Taltal Hu[X, 1 7] J&
N E (Copiapoa coquimbana) 43 A 1€ 2 F) Fl 4 18, M k& sk
(Copiapoa hypogea) S} AFTE LI . (Em FAEM . —Fh e
I B4 PIAEAE Conophiytum stephanii 534 T ¥ Wi (i 4D 0
AT DR LD 3 b R 2 SRR A bR L B — X AR RN R B A
YRR (A B K AR TR RO .

B (2) Fh T F AT 221 A0 08 W R Ml il AU X 1)
FLIETC M VI A Ay R o o s X 2 IR —
Lol 4 22 7E ML A7 A AL ARSHOS VD BEAL 5 b B 8 EERL £ AL
1 R X A b 2 RUOR G 2 AR . B3R BEE e
f 4222w 2 R 5 A

5 (3PS AL BRI AL LRI g 3 £ 1A 9 oK A ML X Ay
HEM 2 WA Y A X, 3240 F KA P B 25 (Aloe
dichotoma) K 7% it B ( Euphorbia virosa ) | 1% 4% # ( Pachypodium
namaquanum) %,

4. REE A AR P X

TN b X R BT A e 2O XL R R TR
AN Z T AL CLR R R EAR RN AR N E
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T 5 AE 7.t 5 b b o il A X 3 B A AE M P i R
FEARLT B AR ML X R 30°S~37°S 2[R I A 4 JE M2 5 4y 7 i
X DA AR GRS A X D B IR A A X . G AR b
[X {4 4 2 MR Fynbos. & 9 F #EAR” . (L R IRFH) Protea Jg |
FLRGAE R B AT W 8 (Erica) A1 B -9 b i & AT SRR 26
NRHEY ., HERAEDFEBAD, B3 Fhp 2 ARFR M
— &R Z5 (Aloe plicatilis) SRR B 75 25 80 £ i 2 3% B s — J2
Fynbos 25 (A, commixta) ; = EWRER 525 (A, haemanthi folia) +
XIFRH M AERAE L EZ BTN XRREETHME.H
At SR b R TR HE MR 2004 5 4 7 . 2004) o 4% 9% [ 15 el
198 50 58 o B 1 C-value CH A 4 5 B 2 DNA 5 b A 25 2%
i, T A A 93 F 38 A% 22 R 5T R ) L Covalue 6T 10 PG [ A
WA K WITT SR I AR R R F 2 B Ol R 30, 2003) , R %
FPIAE TUAS H G AT RURE A b0 28 ) o (H 0 A K 40 12 1 2 A A
PR MR K . B 2 (Aloe plicatilis) BT 7 Mo g SR AK
B LU BE i 25 A A 5 B AR AR A L 4 2 E 1 Covalue
AR

oAt T 2 B I H 2E K (Euphorbia tuberosa) | % 75 2%
(Aloe succotrina) . ¥ kA (Senecio serpens . X 4% 77 E) L # K
(Euphorbia ca put-medusae) VKFAE(Carpobrotus edulis) %,

PR T2 X B2 4 TR AR A DARE I o 0 3L 2R Kb
i3 2 A L BRI 22 R AR LK . B2 PR R AR LA %
HUAE S TH2K B 79 25 1 25 ARAR BT B2 R4 I 4 26
3 E R KOG CSE M T 25 T R A — AR Dy K TR A I —
R Z WY Cleretum herrei s W 200 B AE KK G Fl T A4 2

Hurhig iy R 2 R R R A 2. JE BRI AR S A A
(Caralluma europaea) J¢ [&Jg& (] C. joannis, C. munbyana Fl
Orbea decaisneama C5IEH1) 55D BOR AL /R K R, B8 % 5 45
(B



ENY e R

B 0 2 b Y B BRI (33°27S) A T B A A I A M IX
AR 2 350 mm.5~8 H (47F) AIE 260 mm.ifi 11 H % H
3 AEZOA 19 mm, SRR A7 P 20°C ek
FPBREE 8°C . Hebk ABk & iR AR RL A AR R Fh o . 0
— RPN R R 2R Y e (Echinopsis chiloensis) 43 Aii « i% F ik
H—ANWFRF I (E. chiloensis ssp. litoralis) tH7E M # FLIR
WASRR A . EATRHORFN I, 7 4~8 m, ZKHE 5 B A
12~14 e, A EZE B % K 14 em, SN2 9 A £,
A — AR AL 2 LR — R R AR A A Tristerix
aphyllus 715

5. il H AR X

TR T AP X R IR AT IR AR B TRV R (RS D)
FSELG UG X, BEA R A AL SE B 0 AR JE S AL R LR R Y
37°S LAREHL X | 7 A B S v BV E 9 LA S JE 2R 48 g o s 1 K b
i AT H A UM By R 2 3 T JE M

R« X b (X A A A R I 2 A
M. RA ARS8 KA MR R AF A — A KA 7E AR PR LA
W7 A P S 2 WY I. B AR Aloe arborescens
[WAE A. bowiea, A. ferox FlA. lineata, it A. bowiea T Hi
&, (EAFIIS AT . KER A2 WAEY) Euphorbia triangularis
(D

6. ity & bR X

AN X SR R B R TS R 1 4~6 A H RA AR
KFMFFLE 3~4 M AMAKRAME RN AT, FEEILER
T AN ZR AT LA B IR b e 38 <00 iy A 2 10 78 K op BR B X 7 T 5
FRFBHIX s 53 A0 A5 SR AL AN N BB FNE 0 Opuntia fragilis., O.
humi fusa. O. polyacantha, O. pusilla %5, "EATH A 1R 55 iR
JEAE ). AR IX (IR E b AR AL 6 By HACRIHE 2 R %
W0 57 KRB LA B AR 2 F I8 2, W Orostachys boehmeri
O. cartilaginea, O. fimbriata, O. malacophylla (75 5 ¥EE)
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B L S YEAR A E R FE B R R R A ¢
A R AR AF IR . FORRER KRR —A A T 7
KIE R A Y Z R4 0 V-5 T (Sedum. - emarginatum) f F 2L
(S. lineare) \[AWM 5 K (S. makinoi) T 52 (S. samentosum) , 5
KIE o 200K 25 )\ 55 (Hylotelephivwm s pectabile) | 4 %% )\ 5 (H.
sieboldii) UL e 3 3% (Phedimus kamtschaticus) W E R W46 . ©
I JyrE R A S CPE [ 2R A3 302 N

7. FIEA MR BT B X

HuHT AR REVE VI o 405 M R o A 24 K A T AR ARSI KBt
J62E KBty 3 o i 26 0 B3 BF J8 W0t X AR X Al 28 Y . AR T 0
FEEEATE, FTLAr AR 4 AN b A= P 9

(1) BRI 52 AR I AR R R R 1L 56 L

(2) PR REAR > 3 B PR P AE A1 R AN P 585

(3) PR 5 S AE B 2R 0 5 SRR 2 g 1525

() FEY L b fry v JEE V58 (G SR AT K 21D o

B3 (3) FIER (4) g A b 3 A WD V& A2 3 o5 A R 2 KT A
Z W LL R KB A 5 K& (Rhodiola) U RIEF N+,

520 W b 7y A W) RE T 4y R R, — S b T DX CRE ) R R
), RS R R R LM . B 2 1A AR A DA R A
o2 b X ZE A 3ok o F) K AR B R (Sem pervivwm) Tl IR 5t K R )
oA E F A SRR A B 9 N N R
Prometheum Rl Pseudosedum ) J5 7= #h 3 SEAEZHLIX .

7 3% S HER M X MR R T B 5 o B AR i X
T PR BT S A SUAE M BOACRHAE A ) T B3R LA IR T R
X, ZHXE TR, A FBRAERANTL ™. Wmh 45°fhik
B BAE . BH FI 17. 7C L BA H 3. 6°C (L 3.1°0) . [
T HE [ VG 17) 2 32 Ol o 7 0 D i S R T LA 22 o T HL AR A T, 2R
FRIX AN F R 2 BRI . BT REBCK, i
TR RHREK FERAR Y LA, B3 B R 47 A% 15 B
55 1L R W CHL SRR 1984) . E SR P 8 H RE R A




ENY e R

FVRE - B0 R B 2R A N R . 3 A R AN 2R
(Maihuenia) F138 1 % J& ( Pterocactus) {]— & Fp 38 4p i 75 1% Hb
X Maihuenia J&{¥ 2 F .M. patagonica T 40 cm, E.4% 3 m [
HORME T M. poeppigii WO TE 5 10 em B4R 2 m (30K
FEPE, HRAAARE 1 em K AEFDN 3 8 (Opuntia) 25 H Al Bk
PO N SRR AN [ 2 & AT I I KO A7 7E GRE I & 4e 2 1v)
BIRRAE 2 AP0 ALE AT AR FRAF SR DNA J3 47 #8375 49 28 %
FHEAN—NBAE— AW R, TTEERE L e 5 #
ATy MR BT RERR  A v VAR AR (2 200 m) KK ORI B 8
5 m) , 77 7E 3 R R A IR 5 A AR AR 1 m, FEnE A,
AT TG AR A 51 o BTl

(Z) EESBRIFRH RS

1. 227G 5 e 5 5 2 [ 74 g

DX AN SR 3 AT X A 2 R R A A A
BRI 850 Fh s thAT BEASA Ak 517 Fh(D. Hunt, 1999) ;384 i
S B 35 [ UG R A 4 B 570 Fh(N. Taylor, 1997), Fifth
FHE 2 A 46 B AR} (Fouquieriaceae) BUARFR AL . 212
HXREE R, R 2R CRE 22 8 L R R 22 8 L e L g oy D
K 2 ORI o A AE %X . W4, S KR8 (Echeveria)
139 F Al Z A J& (Dudleya) 47 F . A B J& (Graptopetalum) 16
Fir BB g (Pachy phytum) 15 it f# -5t K & (Lenophyllum) 7
BB B (Villadia ) 21 F UL K 5 K 8 1 35 43 F 2 43 Aii 1E %
X,

76 B i J5LA 35 ) 1 Rk 8 1 R 1) g A AR T R AE SR
SOU A0 35 T VG R A W 4 . SR R AL T AL 4
16°~32°30", b 51 U1 2 77 i s J5 b . A0 B R0 I A A
RLLSIE A0 £ T 2112 AR (R CHE A B s 22 T LA 8 AR it
AR BRT A 2 8 FS RE RO VD355, TE A T B 34 i CK 2 7E 1 800~
2500 m) , 11 4 78 1) 56 FE /N RS i K R R IR 2 — ., iX
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PERFEBAMMETEARRE. AR T 2 —MAEKE, A1
A A FORR g Ry B SR TV B b X
My TR AZ X AR IR N B R B e SR AL R T b A
TE 20~30°C CPIJIREE) «AHAl AN [ ) J2 o S v e SR . &
FRFHIE 10~15C ARDET 5°C. XM A XN R HEY
FHAl 2 PRI A A7 TEBE S A I

5 G B A B AR R X 4 I T A 350~ 600 mm, HE
B HAWAT B X R HA K, A KWK S X - K5
r « DA PG AE BRI AL 361 mm. £ IEAIH 2 W T HE P 508 mm, £
FRMM S A2 484 mm, ¥ #28 VG B K O L SR T
I, 4F P T B IA 588 mm,

5 VG R e A G 1 S DA B R e Y K TRV T AL
AN A BRI L 2, R S B M AT SRR
SUITAE R BEIA 21, 4°C L bl A G B R — U T 4~6°C L PR
R 184 mm, FHAWERAFF,4 .5 H.6 HRREFET
A8 A9 ANmZE.10 4,11 AREF.12 4.1 5.2 A3 AN
WIZE, 2 53— T AR AR R 19. 5°C , bE 82 78 A i R LA
i 2~4°C AEREWE 293 mm,

Z B IX 16] 7 3P P AL 368 R AR B 2 & L #8 R T Ry b i
A DX T 3 ) A TR A (X 3 X R A R R RS F
ARZERCE — 2 INRIAEJE T 5 — AN RAR IR 3 Ty . AR TR
NGR4T F N E A S 125 mm, LA N E, BT K
PR EEMFRE R EERE T EREFE LW SRIBEMR KK
KA H A A D 2 WY TE A K a1 J2 4% (Stenocereus
eruca) F12¥ 5 K (Ferocactus peninsulae) % ,

7GR R AL B ROR S L 7 S R AR
OEEHED . ROYEELFEEZEL 2000 m, 75568 F L AR5 EE
1%y 2 500 m, B B 48 L B IR AN, 31X = 2% Ll K EL R o i
S5V A v o R 4 L AL A 22° LR RRAL I8 R, 22° DL AR
v g Ji L v g e R M 3 i LR 2R E R SO R R . T



ENY e R

BB 4 250 754 B T 46 ) ST IR AR R . L ke A
DR L ALK R i S T TR S R 9 L R
YURR S . DKIU)JE WK IR 220 AR IR ) 38 -1 . AR 2 92 0
BN BLKL A 3 SRR A TR B 2 AR i A 2
R T P A g SRR A A K Ll A AN SR AR e A A
NET .

TR A ZR N« P 5 AR €5 L 30 A4 S D B2 94 ol A
SRR R G FEISHLAD S R R A S AN L R A b
AN b S04 R R SRR AN AR A P s TR B A R BOE R R
FRERNE B2 S8 00 B d 2. X BR TSR U AR A UMK L R AT
b B P LA

VIE Ses| e  EES U I8/ ONUS I PN RS ih ' RPN ]
Ff B 5 DK I T AR AN T 1 i ™ i L S T AR 2 RO AL 0 A 13 T 1)
P IE B 5 158 A IR K S0 SR W o UK D T AL AS I 45 /0 A0 LB B
B o FERL R SUHEE AN RGR 1L A2 op A S8 A e T A RE & T HE 52
IR R A — S A R T 1

WS At AL 2 2 A L — N R S B — A 2 U L R
I FRIE CHn oK s 40 b S 8 B ) BG83 7% b 30 52 % 938
58 OB VA 9 5 A X M T AR AR 22 AR M X)L T R 2 K
FRI/INRRE o Fh T 20 S5 32 5 LA A AL DR 3K T 2 2 368 2 4 B 7 A 0
BCHEL RO 1) P TR FE L T R 0 2 S5 06 A 0K 20 B E) B AR (ke
1998)

S50 R g S TR D) O UK R L PR R T
JEURI AR 45 M2 5 H B DRI M TR M 35+ 20 S 0% A A T A
k.

ARGt 72 SR TL I UK T L R o A 2 T DK )1 AR B
3% XA AT FEAE AR AR LB AT R B R SR
P AF 7 R 0 I — A I F) T8 e T+ K1 T 20 A i R, AN
JESE IR A A TE BLARAE R SR L T EL A 3 35 A% R AT T 2 A4 1B 7
2 ZIF R T R
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T T 503 5 G R e S = T A oLy ok LR L RO R S AR AL
e g AL AE ) 4K T LB BT 2 — 2% 500 m BL R 4 i
(V& 23K 2 000 £ 2K) 168 W 14 R B 1 vh e bk . X BE B
A — S M DL Y PR A 28 G RF o T AR A AR A T R R N
WM. TR SRS L e AT A CRE LA e
IR T B A R AL SRR I 4 TR ERA X R L,
Tz LA X AR S X o Ak, s BT
FERPHLIEE N S8 TG A RO HAST 40 40 Al BB A AR A
TR BT AR R RLR ] g 36 O TR AR X e Al N 3 2 d A
153 A X

SV AT R Al N O O B A R AN R 2
Z .M B ZFENREREN NS EM B RZHE =T, &
T A FEAR T 155 8 1% M X8 AN B A5 SR 4 N BB R K .
TE 20 22 90 4P R I F) 4L FF (Ariocar pus bravoanus) \ 7574%
ETE (Aztekium hintonii) F1Fw 6 iR W ER (Geohintonia mexicana)
Jei 1994 4 K BB B8 W Bk ( Turbinicar pus alonsoi )« 1996 4 %K
BN FE (Mammillaria luethyi ) 414 %5 /K (Strombocactus
disci formis ssp. esperanzae), 2001 4£ 8 H 28 H M 2 #G &F Nuevo
leon JH P58 I YD E SR LT — PP BERE A e R TUIR T
PR IAL IR 25 1R AN 35 TR AEABATT 4 e iy 44 9 Digitostigma ca put-
medusae; 2003 422 55 8 1) S REWF SN B NIAN R IRR - fr 44
R Astrophytum caput-medusae ; ZFp E 4% IR F 57 47 3 5133k H 6
BN 58 B NRALIBRER,

2. HMLX

AT LI K R M Bk L K 1l Bk, BB R 4R AE 8 500 ~
9000 km, AR FIE HLTE ¥ 25 53— M 43 9 = B 3°S DAL FR BB
3°S~27°S PR B ;27°S LIRRR B B, ST IR B 2 600 km,
I 94k 800 oK A AR AR VE W 51 i Ll e A — AN IEER 3 500~
3900 m (¥ J5 o GERRI B BRI LR AN R AR A d A v
WX 22—, FEBUX b E ZALIE R & (BRI L ORI 4E 0 | BT AR 5



ENY e R

VGG, o TR S TG I 3 il N 2 3 A [X AT 1) 1 AE A 3 33°S
BHEIEE RO T 22 6%, gk A 0 - 22 55 347 1Lt ik m Bt A — 4 2 il A
FAE PN X, BLAb, JE R R B R R 2R L A e i 5
ik BEVG Rl AR AT — el N o

TER 2 R G XA 43 A1 XA A SRR F 535 Bl (NL
Taylor. 1997) . & LG58 PG 5 A1 3£ 5 76 5 #58& D (1 20t A 24
B XEEEAHEAJUERBRIE MR RN EEEN L om £
20 BA R 10 m R AR,

X b TR A AR O L A v U A K Loy A AR TE
16°S~28°S [l , & T 5 700 m H K LA 18 JE, v v Hh 34k Xt
SRR A AR AV WA T A . R X
U TS e S L3 RV 2 SR R W W T SR R R 4 T v R A
TE I L JE R 28 | 90 A KR L R AR R A [X AR
Z T AR S L AR E TN SO B SRR T
WA PR 2 —.

X AR AR B e AR A R 26 B g b 2 AR,
R (R 0 TR B, FHEE 1000 k. {E 7E AR 7] FA 5 2 o9 IR
W g,

FEHEAR 3 500 m LA 1t X o 4 B A AR 22 BAS K AE B B i
FEMRK, TEREEH X, 76 K25 Hh I 2 10 B ol 0 43 f I 1) A0 2
SERRBE 7°C . m B JE XK . SRR XA AR AE KR T
R AR A E B

FH T2 X 2R 78 7 0004 v e s DA K33 SR 1 18 4 AR Al
L PR e R B T R N B S U R TG 1) AR K B L A PR R
ARG, 3% L EL e R AR W A P B R R A 2. B W R
500~1 000 mm, KA FAEFFEREF(~3 H) .0 4~11 A6
e VB AR B L 22 b U O W T A R IS S S

SR B AR X 2 AR VR e DR T K S X B T L &
TCFESE B W R R A D TR R T B, R SOl K Bl R PR B
FUHEE ZRNEMEK RS-,

51



FHEMBEREL &M LK

F3-4 REHUR—LHHSIRER
AR R RAICTR EEE KR

o

m ©) © (503 (mm)
Bl S 1 R 2332 29 —1 15 114
femg R R 2750 27 5 14 834
VRSSIE 3271 24.8 —0.2 11 685
e 407 R 3310 27.6 —3.8 1 804
Wi (R 3852 24.4 —12.2 9 608
FH B E ) 2575 17.3 162
WAL (B 2 850 12.4 665
B (R 1270 17.0 743
B )L (R 1220 17.5 712
1 & (B 181 19. 1 974
R8T f (D 547 20.5 357

Fib 5 R A R b 00 28 R0 g ST 1 [ 5K, R R B AR
%, BESEN AN SR 2 AR TE 2 A S ELX, BT A
I TR 120 T 22 5 i 5540 o 76 A 8 2R AL 6 1 S T 90 W AR
R B A 28 Y Al N 3 Ty 90 8 AL 8 (Disocactus amazonica)
Al N 35 0 43 A7 FE RSB 1 22 B30T LU X AL 800 m F 4 600 m ¥
A HFEIETE 1000~3 000 m mEZ 0] AR A EEREE
8 (Cleistocactus ). % 'K 4 J& (Espostoa). K 4 & J&
(Neoreimondia) . 4 5 1o J& (Weberbauerocereus) . ¥ i J J&
(Browningia) 5548 (Oreocereus) | 4z 46 41 J& (Eulychnia) | FE
KHEJE (Armatocereus) . FRIRFIA AR IE (Matucana) (Tl &
EE(Oroya) BEMBIE (Mila) . HORF A M2 EHBH . 54
LA —HENTAF . 324 ik, BHE FORAE BIIAL N S B bR A
v PR U BT L b SR 3 0 2E B RS (Austrocylindropuntia
lagopus) J 53 A i HR B w ) (4 686 ).,

TR UGS — A Py Bl 1] 5K, 78 30 38 ) 4 0 v iR S 538 4R 0k
4000 m, AN NSERHEY A i E P X 2 —, AR ZEY
2GR XK PR 4 . v T A 8 7 AT o R LR S R D X T A v R A
RADNFERWE R A FR L KWL, S8, BFIE T &




ENY e R

JER TR b 88 7S B MR £ R OR R TR A  F B,
FhAELLER P RF D . H R — AN WIS R AU T A6 95 W0 A/ B BROIR
PR 2 BUF = B R4 . G AE IR R L R 44 Lobivia B3 F)
a1 B, BRARIE S K L E K I A I B R R
(Echinopsis) A HFh AT AL . A RIFIL IR 2 45 A7) 3K
FRIXEFN HOTHAE IR WAt V8 F L& (Sulcorebutia) 47 43
A FE BRI A v 5 R 3 AE AR 6 H — kM mTIF L2, B
1% 8 W I B F INER B (Rebutia) BN R JE N — AL R AL 2B
FI4E 7 RE A Fh. BE A, TR AE £ T A4 £ (Parodia
schwwebsiana ) 4y Afi 16 3R 24 I35 44 B o O FHG BE BT . 16
SER(Rebutia neocumingii) 43 #i 15 3% F 45 0 3% 52 1 #4875 o 75 B
T . BRI R 1 55 HLRA (Tarija) B /& Pl 4 oy A 0L %
BB M5 L (Rebutia heliosa) VET L (R, muscula)
EER(R. pygmea) JEM (Parodia maassii) #5 Hi{E M.

HRFI A 2 4 10 S 18 (Neoraimondia herzogiana) « 1% f&
TR A4 7=+ ARG 28 51y — & (Neocardenasia) . LAb B4
FUFFH AN S A (Cleistocactus winteri) (T 5 85 (Oreocereus
celsianus) \JE ¥ E (Echinopsis tacaquirensis) %5, L4 R ATHI
— /N ER K B BR (Cintia knizei) 53 4ii 16 3 F) 4E T Nor Cinti
O AR R AR 2R T A R R X R L R R
G,

FAR S PG AL 36 B B4R VBHUR Z LB LISV RIS ROTT 25
B RAN N SRR P ML X 22— AT AT AR AR R R
FESATELL, B R e Bk B R BR KR ER B L ER A2
L HEKZ A, X — A TEAR LD A R GEER 1 000~
2000 m) » {H R ERAN 3K 20 A5 72 #E R B (3 000 m 2247 [ Ll
b WG R PR E A R T SR 4 A0 1 B AR AE 7 b
o TERABIO A AR LD X 5 A A5 — Fh 0y 30 54 3R (Pyrrhocactus
bulbocal yx) FIFH S E M BER R 7 B ER AR AE R ERE D
B JUA 4 A BA W S ST ke ik /b, 92 4 AT R E
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“BTAR R BLE iZ A A IR R Eriosyce J& . MR A L)
] | BRI v A T LA Bz S 3T L X B A R 2R gk Al A
A Hi [ (Echinopsis atacamemsis ssp. pasacana) » ¢ j& ] K
F 10 m . FEFOHL 70 em, EARALIEE 4 00 B FE—#F, S B
HH AR B 3 Y AR FE — BB IR ISR TS S N — PR IR ) .

o] L S A TR ol Al N e o 25— $  — B 2001 4R 7E BT AR 4
R R BERBR Yavia cryprocarpa) 3% — T i i
ANRUERSS AP AGFERFIR 3 780 m ibs BRIA R A 1.5 emX 3 em K, Ti
HFF A, 45525 F A B F S, IR BEAE BRAR T B &8 N A8 a0
A et s BT R D — R I [ B 5% BN R RE W
AP, 3 — R AR, B M4 2K 98 — AR AT, BULE AN I BR
J& %4 N Echino psis chamaecereus ., 45 N [0 XA~ A A H 4
FHET? W SE 47 A AN AR B B AR S A LR
WK, AHFEJEFHu, B A 1905 451 [F % 5K 7E BT AR I K I A5 A S5
BEAN WERRY A 17 K00 F AT 4 it FoBE it (OREAR vT e 4
—AMEMIIER . HATA RAGUEE 5 R BT Ah KA Al N3
FHORAF P 5 e 2 530 dc v 114 o

3. AR

FE R ARIR SR B A — A e B Xk, SIAR LT RR 1 R
A SE AR AR 2 A A — A B E K A AN
AR Sy 2 — 58, PP E SR A F 1,

FEFBAEINAR 78 L B9 =T PR i R A IROKBE PR A B KR
By, JLH TS R R AR 4 /K I R LL T T (R 2 P LA R R 7
AR ARZAR w0 SR X)) 33X 2% TR AN SR M TR A K SC L R R
S AR IR AT (1) BT AR (W T2

EBX Erg i AE M E R m R R BT 9K
ME SR ZRAT Y0l 22 DL 22 Ry e L B 5% B v g ¥ RN A LG I T
M. B 460 Fkm?, 4 4 AR 15% .,

MARM R — A E KRB, PRy, AL g oy
b A R 2R T M v v L 2R VG L TR A AU T TR



ENY e R

SV TR b TR AR DA S 22 R R R ORI . e T SR K
{7 IR BEL 26 TR o A 3% X K38 0 R TS 1 4R 500 DA AT 7 34
a0 B SR ey 2 o

e R AP e L 7 2t 55 44 B e BT B AR AR
— B 1.000~1 200 m, %Ak 700 m, A TAEE 100 ko’ A
50 2 J3F 75 2 LA 7 b p O DX BB Ol R A HLID U, HE
ARAEMDEE EERY EAZ M Kb A D R Z Y.
TE e 1 L JSE ¥ AN 7 bl 5 8 A T B /N K R B 2 R R
B e 2 AR E AP T .

LXK L (L 9°S~35°S, AR5 52 A% e A XS Wi T 45 Y TG it
KPR AEE R (5 KR REIR A 20°S~30°S [ 9 i R Ak » 453X
Sl 7 SR B o T 2% X 76 30 00 5 4 AN T SR 8 oK B A 7 2 9%
A RS TG BT 5 VR R B X A SR L R
52 B 5 LG s MR IR S L BRI A A SRR 5 T KV R A
RFERN FEEX RO EE A,

SAPRISR U o P I P8 b X % R A 2>, LA S g 3 (6 A
A8 o ZREBIE G S LT 2, RIS 1 000 mm BA_E, BT ik
2 000 mm, P et e R AR 2R 35 R b 500~ 750 o 432 76 1) R 4 14 R 7
R 250 mm., KREZHE D JA 100 222K H AT K X 2
e, P fi e SR PG S e A 350 mamn 2 A T PG F I o VAR A B R

XA R G TRV A 2 S K, (E R R G 5 R 2 K 5 A
AKAE F e 2K, de i IR B0 R B ) RS — 2 R AE B 2 AL i i
Ve B AT 5 R 7 LI g 8 e g e IR IR AE IR B Sk AT 10 A
% FEE 290 1 DX A 500 5 [ 0 28 DA g il X0 v O HE B YE B 385 B
8 P10 2 G 8 L X0 o o S R B TE & TR B A R A WL R (R
JRO « ) AU B A0k 40°C AL,

TR A R T R PR B A& 2 A A AR
PR B AR RO T T L 2 R K B 2 X . 4
1997 4 g AR R S AP 5 BT HH R C g 3 e 22 PR A 44 3 ) — 13
A2 A 4600 Bl B 57 AVEE, AT RIX A4 B RIA
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ALHIFNE A SE PN S BEAN L T 22 R (PR A 2 ) 5 e AN 3
W EEZ 5y FAR A LR 7 e A VA ) R Bt 23 PR R4 1
WP RRGAFRTAF . (AR EEER S fE i AR 2 7
LR X R R AR R E SN A 2 Y
2900% Fh MR b2 PRI RN S i 2 M E K

AR RGN K L M0 1) 2 AR A 7E AN 5 A 48 37 34y ST 065, 0 ity
B B SIE A T i TR e g Aok DR IR A 3 A X
I B KB 3 A Al % 5 1) 2 R Fh R P51 %8

TR TN A AE R HvE B Al T oK 5 2 R Fh
FARAD . YEICE AL 8 PR A RA T KRFHY Euphorbia
davyi . E. matabelensis. E. schinzii. E. griseola “51E 1K L 44
B oAt AR K R PR TE AR [E A L W2 B BB CE. monteiri ssp.
ramosa) R TR FLANVRE AT . B BRI M 8L R A TUA R 1%
Y572 40 Brachystelma burchellii #l B, foetida,

FEAAS . ZEN N RA RN Z . B R AL A
PIACATEL A K 7 25 S R B AL N (Aloe eacelsa ) FiE - Bt g
(Euphorbia persistenti folia), #ic %K. H@ B A7 F54 525 27 .
Forp 5 FON KRR B A AR (A, ortholopha) IX £ ST [ Fft
%, WA EME R EREEA A 4 NMREE R,

BT A Z X E— ) P il [ B 35 i R Z WK H R K AN
G0 I 2RI CYU M RR 4R R R TR R 2 AR A 2B
W — R R 2 Z M % (AL polyphylla) 57— Fi
R KK#E(E. clavarioides), %M P2 HET R A RRILEAE T E
bk, B h AR B, R ZETE 8 KR KRR 2
IR Kk 3R T o 52 B JRE 7 CUE B £ e 2 A0 13 9 B 1k 3
WO REK K, EHYF R PRIy s B34 Bk Sk 3%
PUEAL N SRR CTE AU WEE- DU R R T Y ER R )
Wik,

CERFL [ R TAROR , AL F I L R A PRI A2 2 I R 43
AilX . BEANA 2 24 Fh IR 13 FONEES Fh. 0 Aloe catengiana



SN s T 10

A. gossweileri, A. grata. A. lapida, A. vallaris 5, A K
WAL WREWIRZ . el (Euphorbia conspicua) (45T fA (E.
scitula) F1'% 5F 3 B 4 Kl (Synandeniwm angolense) %%

BLE o BRI - 2 AR AE VR A A
KA KT A 2 BARE ALH 3 FE R E M. B4,
KRR Bk £ BELBE (Ewphorbia unicornis) F 8 7 R} 5% i fili &
(Brachystelma pygmaeum )t jE =,

gt 22 R ZIX P RN E R BAE AN gD EE L
RER B AR CL IR . 22 PR R 2 R B R AR R B0 22« (ELFE 23 Al
[y 18 b 2y — B (A, kedthid) f& 3 225 7 L 53 A AE A 1L
DA R 20 b ch S B R A R AT R 22 i 2
(Brachystelma swazicum) U 4= 24 EFM A X,

4. RAE

CHRAETRAMSIERIX EAEE RS T H F eI
FEEAEK. EHIT EAER AR TR AR AR R B W &
EHEMRZ . EAZHED A X RIELZENHEREHZE
PGk e S B AR T B A [ 5K L JE SRR T
JUT-ERHMAEZ WED . MEL FERHEERL, REMRILTR
Re—aE LA Z WY HBE - ER MR, HRERE
WA AEM A X RBRE, STFEE LN 2R
HFRANE R NAH F 2 A Fh

KA E K B ARTE IR b [5] 8 — AN X 45 (5 PR 35 At SR
PRITE A% b 22 Rk,

RIEMREE Y, [ L TAR TR %0 X d oK, M A e, A R
B2 AR 2500 m L b, 7E#EHK 1 800~2 400 m
Z )RR AR G BN L 2 400 m LAk FRAE 0 L 3 7 A Hh A T
DRIRIESYIESSNTTE = Sy (A SRR /NI B R e Y T i 1
R B M A 52 I I R R AR e R e B R 4%
TR PR RO, R IEMR L T4 =2, 7~9 A W FEMF, WK
M,10 A Z#¥4E 2 HARE,3~6 HANWE,
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WIEMLE ) 2 R DL SRR R . S EA
34 F, P gE A Bl 16 B, W Aloe jacksonii . A. camperi, A.
massawana 55 . FIFNE A FREE 2 PR 4FE TR
AT ek K 5 (Euphorbia piscidermis) il #f 2 K & (E.
gymnocal ycioides) LA PUTUR O RER KRR CE.  fissis pina) Fl
E. charleswilsoniana %, At % PIRLY) A i % BL ) Cyphostemma
beti forme %,

RO EEPRR A A7 EH LRI R R =T KT
VEIRRE B I 73 SR AR AN B3 5L T AR 52 00 47 52 S0 T 4R 1
ARACAE R I A0 T PR g At RGPS, RS I ARG
AR D LA M R BCFE AR R #E 4R 1 000~2 000 m,
G R R E AR EV NN G [t i A 1B S 2 e AT = Sl R
Lﬁ‘ (0P8 25 I R B R AR FER L A, — 4 02, 12

FBAE 3 ANTRE R RIEA. R f%ﬁﬁ‘hm?{?ﬂ%l[m i 3
Hﬁi‘ko 4~6 AN KM ZE, 7~9 AU kA7 76 fd 22 K0 Sh i
FIEFIRREREAN. 10~11 A/ J#— SiREE T~
[, B W AN R B IR R D . SRR UL R D AR R K
[X f) 4 B R B X 200~300 mm, BRI A ¥ 2 AR . 638 AH X
B AR B DABIOR R 1 L A RN 8 2 LA R S Atk — 2 2 i E R
5 A R AR B 7 A T AL AR DL B IR K R 2
Y. AR E 2 PR AT B B HE KR
(Euphorbia turbini formis) Fl E. horwoodii; &4 JLFH 2 & 1%
FERLZ Y SEAR AL BT K ( Pseudolithos cubi formis) Al [H J& )
P. migiurtinus, G EH L 33 F0, H 25 FONKER B AEH
il L5 (75. 8 Y60 18 TH Jt 3 77 25 7 i ] o R 5 =L LR T S ik
Win. FH4H) Aloe eminens SYARTENEK 1 500~1 800 m 1l X, 2%
A 15 m. PR A A0 P SRR R . e R RS
P25 (A, somaliensis) Fl A. hemmingii, 7—F/NEIP 25
A LA, jucunda) LR B,

HJE A0 H A e S XL P 2 B 1 000~1 200 m, 7§



=R AR

AR AR . AR AL AR T M AR R R AT
FHEMG~5 A 10~11 ADWFETHRG H.7 A.8 AR 1 HJL
AT o KA L% 24 (Commiphora) ¥EM R . th T 3811 X
A ERK RIERERAATTZX B % 50~100 km, Ky #
WA R, EE R T ER K, FR AR BN ELE K,
W B CE R BLTE 90 B v, BE R 2 I AR 1 200 mm, 2 B
R 300 mm, A L1 T [ R AS D (H 28 7 K (9 % R AR B PR
857 mm. AEZE K i 1 900 mm) , DR B A SR A R BT R
9. H eI oh 7 W R IR AR . 6~10 AT 11 A
BEFES HNWNE.

XM EARAF T ZRHEYEK, §RIEABA M55
P O = R TR AR Sk mbin) . 24 0 s A 2
(Aloe kedongensis) B 15 JE MEA B 9 B 8, JRIE 7 WA B 135 22
BR(A. juvenna) Wi HE R, e W KEE 2 A-MIRA
R RLAVFZRER T m R K280 AR AL 2 E 4B A AL,
4 Euphorbia magnicapsula i 12 m; E. amplophylla, & 18
m; {EFE I AEKE E. tanaensis B ik 30 m, oAb, &K
BRI T B,

TEH JR LR ¥ Dakabuko Ll Bt A 42 51 — bk BRI i 25
H K% B ( Pyrenacantha malvi folia) & FIERIR R ZE L 143 ke, 22
TR Z R IE A T TER ) Adenia globosa 55y Ai1E H JE .
B RIIEA —Fh 45 PR 10 18 B 22 (Sanserieria pinguicula) + & A E
ARARUKEL o AL B 3285 SR M T 1, SR B b T 2 1) i {8 9 S I £ 28 A0
TR NTEA W E - AATTFRE A walking sansevieria”

WEBW. R FRIESE - KE(E LR, 158 5K T R
i B AR 1200 mo R AR RSN I 2 WA kb,
LB ARG M SR, 2 R P 2 40 B (AR
AN 13 Bl 25 44 10 W 41 7 25 (Aloe dorotheae) Fl K F f (A.
myriaeantha) W F ARG ; T O 25 (AL lateritia) 585 1
M3 A, richardsiae A HF T H B KERZE IRA ., K
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SAMYRERELE M ER

SR AR H AR A D E LI Euphorbia heterochroma (S
Z IR M A TEH Je Wil B E. quinquecostata( TR KEE) %,

5Pk A AR A PR 1 000~1 200 my, K TR o5
RN E TR 18%0 A HE K £ 72 B, EIFERT & 1 000 mm
FA.11 AZEBF 4 AANE.5~10 ANRE, ABELRERE
R, ZHIAB A2 KAMEE B2 AR EFRES
ZRYW AR TR 24 BRI — 2 2 A 4 i, K
T4 Fh AN GR [E A AR 7E 16 F 5 25eh A 2 DS Fikde
AR, LAk, BLAR R AN B A 44 1 8l 285 B (Raphinecme
mandinsin) R 4 .

5. Hakhnnin &

T ndor n B 2 tH SRS DU K i L T AR 59 75 km®, BB IR
1600 km, 7% 76 [A] 55 %6 4k 600 km ., 7R T & 30 ] ff) B0 B2 7% . V6 I 2
BEZE L g , AR PR B O PR 25 400 km,

& LA 10 000~12 000 Fh At 4. R A AR 58 CReA Fh L 1)
8900, A4 1992) AT {2 JC T 20 LASR A 8000 i S AL A5 4
W EW NN,

T n o n & v S 2 R AL A B LBk B 0 2 876 m, IR AT
LR 7R + o B P AR 0I5 S A B0 B VR R R SO, IR R I K. T
WA LRGN AL TS R S . B 2D, B R I o T 5 E W
2 HH 350~500 mm, SR, 4 5 AR AL 2 L R T A
Fiti e 7 L g SR B ARON L BT LS HH B s R S 4 R T
I 1000 mm ML BTS2 =0 B BT REWE
AAEATRAb s KIS WX — M 11 A 284 4 A W ZE.5~
10 HARF EM MR FEK. BT ERE WL XEERFH
Ah A BRI B R MRA ., RHEMTEARE R T 2 W
WA, AR TT R AT REE R KECRL, 78 E R
AR B R R 2 R A RE iR 6. 7E CITES A5 1
22 Fh—RARA W A 17 P T Dk oo s 10 F— R AR
R A 2 PR A 7 T Sk i



ENY e R

TR TR LR A R M X 28 S AR K, A By A A e K BT
S3 R AA MK« FHT T AR X, 2 MR B HE AN X, Ll 2R AR X )
FREEREGYIX T 50 R - R X, 2 X AR SR MR S
RFERHINE 3-5.

C1) A5 AR « 23 TV U PO A5 WO PR X AR 48 257 ) L 3 e 2
16° [ 2238 5 /R VST 1) 75 b . — BB B 057G 5 e Ot e R s
SEHFIR R ULy . AERE R A 2 500 mm BL b (22 T AR I AT
3£ 3500 mm BL b, FEBRE 20~23°C, HEAEZ, E—XWE
WL A A LT AR 2 R E LM GTm S a N4 .

(2) ZZRALININAE « I 22380 T IR 3 76 {0 1) 2 PEHL X %
RHEEARILIE R Z RPN . ZH AR TR TSR ER W
i 950~1 600 mm, “FIHE 17~28C. & FH 4~T M ARE
Z L M — PO IE PR R A . Hs AR S R T T
Bl 2 AT LA B PR BRI SR B R TR, ZXEIRZ
H44 REAR w2 A L.t JF B 0 R T AL A (Adansonia
suarezensis) AT EZ T (Pachypodium baronii) . K
BHWE K e (Euphorbia neohumbertii )45, JAAlAE R E— ) % A
W) Impatiens tuberosa A AEIX HL,

(3) Hhfm i A PR ELTE 1 000 mm 22 A7 o 55 e F9 L ik 7R 33
A 1500 mm, WFEEBEEERAFEAFTHAEFA 1500 m
PLEHLIX 4 ZF 5 7 . S SR U, AU B T] Bl M S bk
R . A IR 2 50K Dk 3o b s SR 4y 2 3 Pk e A
TR — M R L T R o B SRR (R /K80 ) 11 600~2 400 m
FILXAE ZFR, = F AR BOR % A R 2 WAL
HFAEZEIEEAA A 1000 2 FReA f, Hoh R Z P s R B
BHIRZE, SREHOKFH AL (Kalanchoe bloss feldiana) 5 #i 15 =
B B B B ME— 0 2 WA Medinilla sedi folia, 1t
TR L BT L X AT BRI B 25 1 A AR
B A R R B R e LB | BE ) WL IBE ( Euphorbia maratii) 1
A BLIE P2 (Aloe laeta s XA FLAM 25,
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g6y | oL 0z 12 | a g Lt € | 9 | og | sp 08 | Tel | (wun)F kg
1'% | L2 |Lsg |19z | €2 | S0z 802 | 9712 |22 |72 | 292 | 8798 | L°L2 QDB S,22,£2 TR 51
1971 | €82 | val Ie 4 I € [ €1 IS | S61 | 89¢ | 28¢ | (wuw)F Mgy 7 it il e
1792 | 9792 | 6722 | 82 |S'S2 |S¥e |2¥Z |€%2 | L792 | 9782 | 6°L2 | V22 | L'l OB S,EV.ST T
09e T | 682 | 121 | €9 St 8 9 L 41 0§ | 061 | 262 | ¥OE | (wur)gE g YRR
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086 | <81 | LI {4 L L g o1 8 ¥S | 861 | 1¥Z | ¥bZ | (uuw)gE g 7 R ke
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ENY e R

(4) TEHST S X o A i 30 v 38 ) DR T AR K2k
F X, WAL (13°30"S) F R (21°30"S) £5 900 km, B AN 51 1 75 (4
AR AL BE R 900 mm J# K% 500 mm, FIFERFLE7~9 A
H R R B RE AN L X B RERVE M. IR 2 A '
B 38— Fh AR T AL Adansonia grandidieri 55 W N D i&
YT n R KR, 53— 4 AR R K AN SRR K (Moringa
drouhardii) EMELH Operculicarya decaryi F1 5 R} 0% 1
R JBA (Delonix adansonoides) #+HE M SETH . Je T Bk R
RS i 11 19 o s SR b S < I BT A1 5 ( Pach y podivm: geazyi) FAE
FHEMP. lamere) WA FEIX L,

(5) THEGHBTF X AT/ 21°30"S BRI (958 6 D42 — B
Tt 1o 5t O g g i ) 2 T IR £ 3 2R 1 AR (R0 VRS TT Taolanaro (25°S)
G FE N T2 ) A B AE A 50 ~ 100 km AN EE, EFER R 350 ~
500 mm, [ R RANF 3, R R 114N

Z X R Sk kA A 2 s R 2 Y
ST B X AR A A SRR O R A R R KRR W
N7 RUECRL R Tk m R R, AR 4 8 11 Fh 4 s
NE WY, TR R BT 1E B A R R N 44 REAR
Mk, BT FRAXWREZ KEEHEY BTN Z AR, H
FRE s KRR EAS &, ERA LKA, A6t
W b A i A K g% (Euphorbia entrophora) | Ja ¥ K & (E.
platyclada) % ,

TEZR P TR Mg — 4 A — LS R AR K KR 2 R, 4
I JBLBE (Euphorbia decayi) 4 BUBE(E. capsaintemariensis)
&, W BBEE A KEY R BB A KR A %P,
AR A ARBTIE R, T A2 A W WIEOR b I BBS 72 J = 3 &
ZRARNT . AN PR Z LRGP MAZ R
TR 25 2 2 4ok Bt 0 38 2 4 kB A8 100 AR R o 2 4 e R B A 9
P LRBE A0 TR AR ABL X031 R « 3 LB 25 A B AR TR AE
BLOL P AR 2n = 120 5 G0 BUBE 2 ECE B AMOR BT T Ik,
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Ptk 2n = 40,

A R R PR N R P 2R [R] L K XA A R SRR R
HFp U1 Aloe helenae (A, Vaombe (A. suzannae %5, b 55346
FEH WA S HATRFA B W5 — R AR

—UE 22 B PR 2 Y, IR W P SR s R
Wi # 7 (Odosicyos bosseri) 4y A TEIZ X . U IHF A 79 [ s BROIR B
ZREKIERE 1 m AEFRA.

6. AR

DB AL T AR KRG VG AL KA v b, %l 7 A B A
B A A AEAR S 27°~30°  FE 28 13°~20° Y8 [ A 9 Kt BE 5 90~
400 km ANEE T R K L B0 074 o DR T T AR K 0 5 1Y
gt o ) VAR 0 SR S b e, R 3 718 mL R 1 000
ZAEWAWR T o (AT AEINR B IS B AU

SR B SRS g AU, AT EL R AR
RBHMAHLZER K, 7TAHBPE 5 ANBIRE. 2 MRT R,
BT T i BT T A AT 2R A AR IR AT K ) By 05 T 5
A By pFRHEA 1500 m BL B L, BRI 7E W G T /K 22 . 3 TN I
HXET R, RIBFE A Lanzaroto f1 Fuerteventura ¢ i £
A 700 m AT il ATE 1506 2 BUW BRI TATAR - 4

ST 3P TR A 00 ) SR VA AR AR s DRI T — AR AR T ) R
WA D5 KINISF] By AL I 35 4 30T B 7
TR B 307 . R34 P 16. 3°C L e A (8 AD21.5°C i H A D
12.5°C s 4EREM & 580 mm, 6~9 N 2,4 A SRR 26 mm;
10 AZBE 4 AAmME 11 H—NHHERN 112 mm, iZ S+
FRHEAR 1000 m b i) B3 26 BHE B W i 970 mmn, B e FVR IR 5
v T 40T PR A A 120 mm,

REERESTE A RE R TRWAEK, L KG0, Kni
FIETA 1 532 km?, & 1 259 #4847 (Hansen &. Sunding.
1983), T HAF A IR £, Hh AR Z WY, MR L
B mRBBAEE . FINE 3 AN EEESAAEMBRFEL ., &



ENY e R

16 8 (Aeonium) F645 36 FhAI 6 AT FR. 45 33 FhRl 6 AL A4y
A EINAFIRE 5 s BAE 5 KR (Monanthes) 354 9 F .4 8 F{E N
TR s Adchryson J& 14 Fh A 1L FRLE IS FIRE &+ 3 FhTE T
[IBRETrE R

KRR SAE MBI RE A A D AR Z WY AR
2. g, KR 2 WA 10 FL B 5 AR R HBLE—14 &
b R 3ANFTE 7 AN BB A E R IX 3 AN KR 2 AL
e n A ) B R R WA WA R o, RE ) R A B
(Euphorbia canariensis) i ¥ & 2 m B0 % . — BT
FRELARE 10 m Ze A5 B R FE AN« AR HH 0 2 2 B4 A 7 WY g . NI
K 10~800 m #A - B T XA 7 LL B> W9 L H AR AR 8 2> L TR T
FERIBINTE R . F3 A0, PR WL KRR 2 1A A A R R AL L e
(E. balsami fera) R Kk (E, obtusi folia) . & 117 H 22 g 5
FET PR, 7 {5 05 e b [X By v 1 DU 4R R K 2) A 43
fio KPR A

—Fh A0 T AR AR 6 AR A KRR 2 PR 42 B (E.
aphiylia) 53 A TE R IBFFIURE 2 HL I 5 0 AL 30 v i, 58K 4Rk
A5 A 7K 55 30 WK v o s o 583K o AR 420 19 40 TR AR AR S AR 4, o
FFRMAMR IR E 2K A6 A N —FEm R,

TR 2 0 T8 R By d 3 4 A 2 — . AR A JLR
FINZ WA 5 AR TR Dracaena draco &3k 20 ma J3 A 1E
KINFBF G R P RS 3 AN b, BF —M D. tamaranae
RGP ARTE R IR F & 76 5 # IR 400~900 m 77

IABFIEE 5 1) 2 R R A LRl A8 T — AT A R E
JESTHTE /N B X, S v T X FE— R R 1) 2 IR ISR 2 A N
Ao SR BUBERE AL 5 W 1 — Se SR £ AR 5T W X 1 A
Bh e R B LPNE. P b 2 PR ALE DN R RE 5
U EBhR I EEAE . 19 a0 A8 R B B A 3R
A ] o 7E — 3 7 A0 T R e S S b e T A
FEZEBE R B A8 GE A RD B R BB . S5k
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SR A AN 8 (Opuntia) W) - FH LLBFE IR TG B A 55 500
=0 L DR e, R BILTE X e R A 2 Tl BT AR
B 0K B L BRI AR 2 R A A R —
W02 PIREITE 8 B A,



DU R R TS R

1T 2 WK 2 BOFAS SR 7 JRE L 13K [ SO i 5 3
il A 2 IR e SR A BN B R 2 T b A T I —
ANERAER . AR IR EAGE MR H A
IRBEA A2 BUAE N I8 0 L R 3 — A A IS R

I B ARRUEAN SN T DB oK I L AT
IREERONESE T APH = AL TIRKR IR 42 WA R
7 B JE 7 AR A R AR RO T 2 R R S5
FRIEER  RECH JURD I 3 28 LU Hb B3R S5 2 AR D A L ARG 77
LRI fE 0 e S BRAR )RR AT, ARG 7% Y B e B OO A G
Mtk WRIE AR BEZRE B HIARAE IS4 A — A RE L X LA i
T RIFAAHIIAGE, 2 1 TR i B S R e A E
XA BT B o KR W H 22 PR X 2 Ao 2 25 TR G R L R S
REBBEFAF . LR A& A R 71 B AR .

(—) BE

EF R E AR P BOZ AL AR B
EARAE 5 51 RR M , 75 — el 4 B (9 45 B AL N e 22
55 2 R DY RE T e i ) SR s — e R etk N B2 A
R %8 A O R R X ik B — R R (E 4
XA TERE S ASRE SR 2 PR A Rl R AR R

Z AR R0 P88 26 T DA SO L A AR L A K il
i =ANTT R

L. BOLEE

R 7 PR B2 ) T A KA T R — AN EN R 2 A
BRI K 2 R A I 1 3 T B b AR A2 P A B
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g EAER AR KO R R REAN R R T 25 MR i L S8
WRFEE L, BRT e MU D B R E AR HE R, R R
RVGPE R R e ¥ b DX R R A 1R v R 2 2 PR AL A R 77
PR i R R AR e . B R A R — ey X R — R
(berg wind) » JE5 - #, F 3 A o] DUAE A 2080 BT 3 g 1
7R, — U5 M (X 2 0 AR b TR SRR SR A, R E S
AN K A 0 R 5 B0 A R T A IR KR B, R SO
DK AT P I & 2% (Welwitschia mirabilis) I E &Y S
TELEAT DU 5E o R I Py T R T2 52 1 34 S 0k 460 W/m® L 16
AR 31, 3°C Rl 28, 4C IS B0 T, MR IR BE @ik 50. 5°C IR [E
PR Y AEE AR, 2005, XA UL, ZAEYHE
ORI S e 7E A A B2 B m MR . Rz, TE A RI .
ZHEME T B RZ T & N R R AR
REVRRIE AR 205K E T R 55 B8 AH =4 11 i
LA -1 5128 T ¥5 2 WD I BERTE .

F4-1 BLZSHENNBREE

o4 i i HOE R (C) BOEEE (C
2 & 4

Al R Carnegiea gigantea [EPN:S 65 —9
Coryphantha vivipara JetEk 68 —22
Ferocactus acanthodes Rk 69 —9
Ferocactus covillei ey 71 —7
Ferocactus wislizenii AN 70 —9
Opuntia bigelovii B 64 —8
Opuntia ficus-indica LA A % 70 —10
Opuntia humi fusa ozl —25
Opuntia polyacantha [C272 —18
Lophocereus schottii ke 68 —7
Stenocereus thurberi AL 68 —10
Ariocarpus fissuratus ST 70
Epithelantha bokei FYN:EE 61

Mammillaria dioica R 69




W, REFFEREEH

(BER)
i #
o4 HOHE RR CC) B A (C)
= LI

fENHRE Denmoza rhodacantha R -1
Eriosyce ceratistes HEHEER —1

Pediocactus simpsonii A% —19

Trichocereus (Echinopsis) 4 kk —9

candicans

HFHER Lithops lestiei E4] 60 =8
Delos perma nubi genum W e —15

et Agave americana b -9
Agave angusti folia e 1 R —4

Agave attenuata Bl ot e —2

Agave filifera LA =8

Agave lophantha K*Ed —12

Agave parviflora EHE 1%

OMERTE )

Agave schawii Bl iz —4

Agave schidigera Wz -9

Agave sisalana fill 3 =

Agave tequilana T —14

Agave toumeyana WLEH =12

Agave striata Y3 -9

Agave utahensis L —23

Agave victoriae-reginae VYR —12

Beaucarnea recurvata i —4

Calibanus hookeri —8

Dasylirion longissimum —9

Yucca baccata —23

Yucca elata —23

Yucca rostrata —15

HO A QA KR B A BHE P.S. Nobel, 20023 5 22 FHE Mary Trish, 2000,

A G AT EOACR L S0 () P RS 7 M BT 2R A R . S0
T3 RN UL A T BB g B A RF 1 b T A e AR
5, A AR L 2 B AT ) R BOERE

R AR L e b BRI IR AN BE 2 32 0 e R . R DR
FEREL AR B A A PR B U0 A 22 0 B A R PR AR, SR
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AP PR, O R RHIA R AE ). (HR 2
TS R X e A A S S IR A R E AR R
FI8 58 o L IR R BB IR Y 60°C o AR ol AR i o (L ELAR 24l A 3
RS2 10°C A 5 A LR 00 ) 52 0 3 0 00 3 58 00 2B A e S b d
SRR, R R AE R B AR A A RN g 2 A IR B 6 AL AN
BREBHIC— L, AT 2R R IRBOLERE . &
29T Bt SRRy —4°C L, EH G R = S U T2 R
S SRRRAE 2 AN A R BT 22 Rl e 2L REAE i
A TR A S R E LR 3 M RAE., & NI AR, &
W 2% (Agave americana var. maginata) t'e # J5Fp fe & 24
O SE . MR 4 - 1 R BERHUR A IR e 22 R 2R R
IR AT AR % A A1 B R

2. AKIRE

BRI A R K 2 P E A 6 B R 5K A ) S LK L
T B BT S A R R B, I A [X BT R IR R A R K %
BRAKIES AN A BRI T, B, X 28 I [ Fh A 73R
] g 7 Ml X AT CAAE 8 A1k B A2 3 4RI B (2 ~36°CH i [ 9 e 11
FEARAF M J G N 3 G B8 25 14 R K o A T e P 7 5 K 4
il XA N IS A B A 40°C BA R BR T W RE SRR AR A, R
AR R R, A, EARRT A
BHRIBIX R A K2 R A A REREE RS,
AR ES LRI S AR RN 2 AR Bk, MR ME
— i {1 b 28 a0 45 B B (Opuntia humi fusa) 16 —5°C {15
T REEA CO, el (Nobel, 1990) . 5 H7E % B F &8 A 1%
AP A X R H T

TERBERZTEZ TR OUT AR AT 4 00 B2 e L 2 AR At
A XA AR R TR ARG B0« — i R R A OB R Y
AR ) B KB s =R R W1 5 75 IR S o5 DU i
JE ST IR RN AR A 5 TR R PR TE AR A BT R AR L. MR 206 &
R CEAFAE AR 7RO 22 TR 2 WA (BUR 28 | B HE



W, EEAE LSRR

Kk . Euphorbia horwoodii . K8 F} il 2 F “H H 7, Euphorbia
borarensis %5 W2 PR iR AT IE RO FN S, SE B P 2208
BRI : — 2544 5T (K KSR 2 P ol T 2 T A
PEFERT  — BRI EANE R 2 VR P8I 0% Rl AR — e 1

— A I SR A A A A S B S BUE IR (R
D UL L 47C I 4% € 40 40 B MR B 50% (Eller & Nipkow,
1983; Nobel, 1989) . S B rbr th A3 3l A2 B« 2 A 19 ik 8 5 A1 e A=
FAE AR TE . (H 4 B VR BE” . AT KR MM %, X %
B T A I O AR R T IR Ok K S A e
S RE S BORRR IR o TR IR R s — B RN e 1 DY R A S
A A R T U LG DY T A, AT 7 A s i R A5
i 8 KRG 25 A S 7B AR 2 #ivi s S B AR BE S (R . IR
T IAE A2 R G L T AR AR AR AR RS 3 AR, — ek
R AR — S G A TR Ak i e A R s T L
35 00 o i 4 AU 7 25 T 7 L DRI AN AT R B

AR A AN BRI UL T A & R BH R TR A AR B R AR
ARSI I T R A A AR AR O R (I 5 L 2R B R
LI IR NG IRARE H A 26 pmol/(m® « ), B 1 3001x £ 45) ,°F
B AR BB LT IR . X R IR 2 RO FER D 1R
T8 TR s TR AL 25 5 R BE o

AR 2 2250, & F 5 W IR EEFE RS 00 T 4E5E 5°C LA L,
TEHURR AR 0L T 4 5F 8°C UL BI AT 2 4k A, B SR AR BG4 B SUVF 43
R4 A BLR LR S L,

(1) BRIGANN BRI AN 8 22 R 2 HOoR 2
BARRZEFH FERBRZ R EACTE 0°C. XILEZH
TV RE SR R AR FE BN H R A S ABRCE TP IR E 2,
SOREHEYIRTE B0 S, i (IR 2 i 28 i AR 6 ) B Oy B
Hio NSRRI T IR SR AR 22 3 O SR IR R N A e —

(2) RZHIHAEFRIAN N SRR K 2 408 A5 BHE Y B IR
A 2°C,
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(3) KEBZ AHYIAE — 35 A EATRZE TR 2 W
LD 0 5 008 4 R e 8 OB A TR 7 2 R RO I AN R
f&T 5°C. FraIXJLAKZ RIYILE AR 0L T . i1 Tk A 55
] 0 A% 0 S A 4R T —

R R E K AR X — R 2 NEAR LN
ROEEPRE BIFEAAA XA S, B 7 8 BAH 4
K 2 IR A5 1 A K o I 80 0 ) 0 0 480 190 5 DA T I, FFAE
50 1k T P 5 A A LR . AR R IX R LR
o T LN S BA 9 A F R A L.

TR 22 J5 7= 1 1 R B Y 5 2 IS AR S AR v RN B
JEAR B % 20~ 30°C &R F-% 1 (von willert et al. 1997),
T K252 WAL &R 15 R SRR (CAMD J7 3, 1 E
SALFF BRI CO, , 7E— 52 6 Fl A Mo 13 BEARE F) CO. MRS, A
AT EER . BEARE CAM 773010 £ WAL . i _E i R
ARTHFEA X AN AR R . 55— J7 T SR P H R R L B
RS FUBLT R AN B E A ARIEE B EE MRk, i
TR X R K BH 4 25 A, % (R) I B o] B AR 2 5 ST 44
KA VDI R 258 AR THT R Sk B JXS 44 £, 1 TG ok 7y XA 1t
9 5 T LIS 25 SMDRHE R AR R TR . B RATA 4.
JRE 3 m/s B R AG ISR I 24 0 iR AL Rl e 1°C i
FriRRE 25°C i BBl 2SS 24°C 51 /NI I KGE A 0, - 3L B8 Sz B
ETHE 35°C IR A AR 29°C L M 2E 6°C . X U A FE S
B e PRSSEARR R T T A 2R I B R AR R LB R
ASTRE AR LAty K27 AT 288 SR R A P 0K U P s

PG R P 5 B B TR M 11 2 L % LI I U 30°C BA
b LR 8:00 224 I S AR 4 W TE 33°C AR BRI R ETE
W ASRES BRSPS B P R R bR 7, 76 3 P Il 4%
T CAM 3842 FIRIAR A TCVEAER IR CO, REE I T — 11 it i&
WD SBOCEE AR IE H AT . R FE R T VR AR 500
PHEAT s DR S YUK SE . i S B M4k A L Bt U



W, EEAE LSRR

SEEMMIET s UK 4P B il R, A mm
ELE (50°C ) I w5 BB 1 46k [ R S AR A R B 2R AR A
T MR IR LG A PR, A TR SR L AR SR I0 I E AR A A
vh R I BOEIR FE  93°C RS b & B b BRI BE By 50°C (%
AR, 2004) . DABRZSHE, BB 2 AN 5RO 22 A SO IR FE AT
3 70°C A ARG b & BRI E LR N T BRI R £
EEL K M« Trish WA BT 22 BRI H R i e Al 41°C
NEE. BRI K Paclo Inglese 55 7L A4 R Al N % (Opuntia
[icus-indica) A= B JE N - B2 S 33 2 LA 26°C 9 b (R
b5 7 A PR EEAR D) » MR KSR TF I MR . B ARIR A AR 2
b3 Bt NEAERE B IR Y 35 A M HEAE T K S, Hammer 1A
s 24 PIHERE R B3 BT, P R 3ok 22°C i s S JRUR PR O o

B BT (R i 2 b R AT UM AR P W I 0X — £ BE R B
J8 o FE— 5 3 [l Py MR8 W SO R e 3R L B g I RE ) 4 e T
TR IR BRI AT — 5 3 P il AR I R 5 AR T AR £ 3 3
IR 5 . {EL 2 e B R 40°C I BT f IR T Bk L AT
SR A L 5 BRSO o () R S BN R R, e IR A
AMLEE R AT e B M.

Y HME K I 2 AR AR 2D 22 B b EOK A 8
B RAEK EEERRE LR PR, R REHK
AP (1977 42 3 A 28 H W5 KD 78 24 h Py #2235 (O 7+
PR IEIA 30. 5°C,—10 em = ZHRIE N 13°C .1/ — 30 em L+ Z KR
B A 1.6°C(Von Willert, 1997), X {5 B 75 J5 = Hb R < H
BEPEAR K AH - Py AR AR K,

Bkt 2 PR AR 2 3 & 2 5 35 B L R Ao Il o sk e v o SR
O T8 2 VR J - R Ay 5 4 1t R A R A AR . TEELR, R K
[ =3 P PR 3 v o B 1 7 A P o R B AR RN T . DA TR B
TR R A AR R IR . S B & T B B R AR A
KEBIFKR B AN AR R TR T, RERARBAC 000 %,

R I AR AR K TTIX I 2 2 PR R 22 i X, A
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LRI AR R 0 X — X 3R 2 R A ] R 30 2
SMES M TT . A TRAR IR FE A A A AN LT iR o B2 2% oo UL N
AAEWAEIZAL . F B Ry Ab K 7 Bt B L B 5 A8 < i
HUEAEZAL 5) BT B TN ILEE R 214 5 4 A AR B SR F
(ERTEL, AT 6 G RIS b B 5 L 7R A 2 T B 75 2 T il
b R A SRR B A 0 R L B R AT DA S AR AL B
PRIE L FRARAZ AR AT E , B PR AR T 8 SRS . TERR IR 1 3
B o T ASKTT BEZR G 4 b, 3 RF (MO SEFh R B8 b 0 mT Ak % - 3¢
RIMERFAL . [FSMEX R PR Z Y topdressing X A1) S
JE A Bl TG AL » BRLE R 7387 7 2 S

AR — B, IR A B, AN 3 2 g Bl
AR CR ZHORTE AT B 28)  Je i 22 RE L KRB K 2 Hobh
A ZETRZ AR i SR R BT A D R e v — R A
16 38°C 2 A7 B /R BRI 40°C B To g . 24 AR i % 3 o4 0 3 7
HER 0 A S22 Py 40°C BL b N - 5 HE S sl A 25 5 B A
SRR i A A R K. W E R B BT A K IE A R
SRR o TR b T, RO ¥ 5 A 3 JBE AR A (30°C A k) s IR IR
00 SR — B ) A B AN T e, SRR 2
38 B — LU R LE B K S5 A B A R R OK I B AN AT 4
TR AL —BKD LR, AR EBEAE TR HBR R R K,
TR AR + 2 2 M0 54 A (L« — 1 W75 2R Dok s o ARk b A7 00 o el
PRIERT . FH A I A 2 P e JRUBR 45 A R B R AR A 2, 5% R XU
I 7S /N o RS RENE 3 P IRLEE PR AR AR 25 o (EL BRI 77 A 10l 2 L 7E
WA AR A 0, 0 9 X AR e DK K (L R AT T K L skl 5 T AR
KR B i 2005 ) 22 A KU

FTEARIR AL SRR 2 AR B 3 BT B AR A AR (R AL
BRI 22 A fe il B AP A5 A 32°C BAF /R 3 35°C e K
9 o BB SR 7 AN R AW 5 P A 8 R, XA I U AR R E I
A RLBEE TS BT ARAERE] L P72 AT R IX E IS A K
PSR AT LA 3 a2 S RO K 1 838 XU R UL, A % A I R AR i



W, EEAE LSRR

RIF EAL R AT A ERE R, HE 36 ECORR = B %5
T 28 0 0 KWL B R G0 7 TR B AT I 3 (B 7E i X
CHGIRE 9026 [ H 2Bk 43 X i R G047 B U

PR AE TR PR AN 5 8 2 AR o i o ) YRR 2R Gl =
BRI R AR R A A B R (R R R
BE TRAE A T LB AT e 2 SRS wy W I ' A — R R
R BT IR

FT A % PR AE B2 00 U P BT L9 N < R PR )
R P AU R o T — X VI M AT AR 1 R % R U M e K
RE N ZWE AR AT D2 N4 7E L 75 = i Ff
347, X AFEIEA 2 BOR F R, Ry R 24 = i, T BA
Yt AL T7 BT R 1 A 1 8 2% A0 LE Ve TR AT

3. HE R E

AR E AR B0 L RE R LA 5 A I PR L 2
A A RO IR RN (33X A P A DAy 3 T Il LR 5 S

RUTE R CO, #EATE A1 ARl F A G C.CAM 3 Fhig
BEHR) . ZREMKE S CAM &R, /Mg G &%, JL
TRAEFRD C BEMICHR, ERSHY AR A0
2B 843 S 4 00 g (Portulaca) (TR 5002 33 (P, grandi flora) . 5
WL (P, oleracea)®5 )y C, F1 CAM FetEHe4 . @R A C #48. 24
KRBTy CAM & 1%, IXEEFi AR M AL RKIIAE
AR B — ORI E AN ME B B3 L B PR XA

C, BREMNZHEY A — S ERem MM, mE %=
(Welwitschia mirabilis) JFEtE (Pachypodium namaquanon » X4
HeHD S, FRHA RS B (Othoma) WA LR R 258 & T 4y
BHYTT A Galenia J& LA REERL EHEFHNZ WK Z H G 812,

ANTF) S A R AR (R AR TE EAT S A5 8 IR S5 I P2 1) SRS ]
BRI, Cy PO EME ARG IR E S 156~257C,C, HiMy 30~
AT CCEF L, 2004) . B FH 4R, 28 M 20°C EFHF] 30°CH,
AN CCs ) B 06 A R0 R R B T K (G LD 19 & 3K
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FHEMBEREL &M LK

FEL LT CERYISE.2004) . RE & BRI EE BUE A s
BN AE B E 52 Cy BADEE 1 Al o& i AR 30°C,

CAM ¥ Ak CO, HISE— B M B R, 1 L.
CO, FEZH LT H f) PEP— 2 1k i £ 4 46 9 [81 52 97 7 iR i 2
BRCOAA) 723 BRI UM O 1 T & 1 2 BRWIOE JF D93 SRR
RJESERIRPOZ BIOR L, R 3 SRR B R ok A
A R B CO, 8 FORME AR A ot — R RUR
SCHEIR AR AR AE LR RS R HEAT R

RER W L E CO, £ 4P # CAM M K & 20%,
i 2 CO, B S PEP 346 Bl ) 45 2% 3 SO BE A B He Sk
Fo B4 -1 REDWHM R M IR X CAM YA C, A i PEP
BB R AR IR0 B AR T A4 CAM Y —JE T
B A 6 b A Wi CO, B

80~

60+

HHIWEI (%)

0 10 2‘0 30 40
HRBE(C)
B A-1 B CAM MY T 5 GO S M C Y E
K 050 PEP SAL RS 3l) 7 2 RF 1 1 5200
Gl B Y TR A A %) L TR E P45 3%, 2005)

M 4 -1 AT LA SRR 3 EM b ISTCRREET,
PEP F2 A 1436 4 55 K GOAE A 8 00 AT IR 58 CO,
Z AR BCERY . BE Y% W, Herppich 7 1989 4 %
—Fh CAM R R84 Plectranthus marrubioides (JFR 5 45 25 &



W HOE ARG MR 77

HHEAD AT WL CO, WS BLIIE L JCU AR ™ i, B —
AL 9 REL LW JG P . S5 AUIEW] AE R 15~20°C HY
AR CO, Wl 2 (B 4 -2).

45 CO IR (mmol/m?)

0 5 10 15 20 25 30 35 40
BIFIRBE(C)
{4 -2 Plectranthus marrubioides B CO, Wi 5 I 1 6 7

KE %% P . Nobel X B 5 N % (Opuntia ficus-indica)
LI CO, MU BUAE T WF 72, 45 R AMAEBIFE 15°C IR CO, Wi
KE4-3),

08
0.6
04

02

5 H B ATERAOLARCR

0.0 L L L
0 10 20 30

HIRPEHSR(C)
B 4-3 Wi Opuntia ficus-indica Yo &5 R WEE HNF
(5] [1 P. Nobel, 2002)




78

FHEMBEREL &M LK

BEFAR A R B ORI 0 i B2 R A A AR KR R
i T A2 i A W B2 o PR A e A TR b A A5 R PR T A o 52
W2 BRAR — RUIR A R R B AR

EFAE 1999 4 HARIMC 2 AL TT) —Frh 8 @ “ 2 A
R 3 P R B R U R A TE AR R (R A& AR KRR
M b 15°C L AR 30°C s it A= R AU A N S RHE P, 16 1 15°C L AR
38°C M L (il JBE R b ok S B 4 SRR AR — B . T I B
FE IR T 33K e I B = A I 9 0 5% o A5 H R X R A IR R
FMU T 2 AR KA R,

MAFBABIIMEGNE? A 548« B AR Al A 558
U B A5 ) W TRD 3 B2 L 3% Raveh R (9 [ 95 B0 70 R R
(Hylocereus undatus){fER 7] 25°C i Wl CO, % £ . A A1 1E
S R UK AR IR T8 #9434 (P. Nobel, 2002)

TR % Bkt LA 230 0 (AR R I 30°C I, s 5 BU ALk
e A4 -2 F0E 4 -3 0] LA 29 3% AP 23 2y 30°C
I A R TR B B AR T AR MK ST, 3 R 0 SRR 4 — Bt
[ o 400088 o AELA) 7 A I T A [ FR 4522

S AN S R I L A B ARG D B OR[E]R re i FEE F ER
JOAETLHERIRI) 7~8 AAEKAEH AFLAR WAE 5~6 FAEKH
ARER . 0 IR i TR L A5 W A5 4 G I 17 32 3 {EL U AR g
RS2 )L (R IRLE s b A E A RR 2 B AR R R A N, B
RARE B 52K e il FE . TR 2 B 22 28 B AR Al N 3 R ()
FREAR (R E o 1 R P A v 2 e KRB I

ERAERS A2 28 R AN 35 ch B A — 3 43w A R b X R 7
e, Horh — SRR M PN W AR 4 - 2, EAT AR FEE B AR R Bk
A BT Rubisco (R B AE — B R R A0 Bl I S0 Bl . — Fhoe & 16 i
T TR JEE v 08 B B RO A ROR IR FE L IR A R AR 10~
15°C . A K R TR BT % A A R] AT o o LA ) e R o 3 A R
AR IR FEAR, U RE AR R AR K, (ER Rk AT 2 E AN
RS BRI PR M X B BROK AL & 70 BOK P B FE T S 4R



W, REFHEGREEH

PRI % 33 2 2 R A o v LD R L RV T AR D EAR
0 JE AL AR EE E AT B e R — AN IR BRI, H AT
Bz mmh 2 WEYEAWANEER MW EE (Ooya
neo peruviana) JX & —FIFILARSEM MFP S, H H 77K 2RI
W, — BB A -8 FARARE 55 AL M EAR PRt JE 4, W v
L ST 0 o R A

Fd-2 —LBLMREH R FGR

e % 4 5 7 iR (m)
28 45 1 B Austrocylindropuntia e 1686
lagopus
T 45 Austrocylindropuntia e 4275
[loccosa
HaILE Cumulopuntia  boliviana B F| 4T 4380
var. ignescens
Echinopsis chrysochete P R 1380
Echino psis marsoneri B A 1 000
Echinopsis maximiliana W 4220
2 Echinopsis pam pana e 4060
Ehipaes ] Maihueniopsis glomerata B4R & 4000
il Neowerdermannia BIMEE BEFI4ETE 3 800~3 900
wvorwerkii
W E Oroya neoperuviana e 1000
HELLE L Parodia schwebsiana B 4T 3500
HRE Tephrocactus nigrispinus P AR 2 4000
W 2 Agave montana ETinss 3200~3 400
GRIIUE S E Aloe ankoberensis PSS TA 3000~3 500

(=)

TP A KBS AN TT B S« 2 A A B A B o

1. LRI ER

ZWHEY K ZBEKEY B rp L R 2 o7 — SR Al A
SRV 2 PR 2 e 358 ch die e K AR A T I e b X S 28
SR 2 T L BT LU e A S R A . O RK e B A e R
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SAMYRERELE M ER

192 AR A0 & DR 0 I FROJEE 424, 3252 1% B ' 11 AR 3220 {ELE > T
fE 2> B A T BOR B L 6 B (¥ B AR K, ELBE XURI K BH (32 2
RSB, DRI, 330 A B A 288 200 g A 0 e 2 ) 82 SR AR K, 52
e P A R ) 1 2« A 1T A6 TE A B YR T N AR K R AL
RN R AE R R 7 A K AR AT,

IR R AN 2 WA R R MR . AW 4-47TL)
BB — MR 2 WY Augea capensis(Cs FP) 66 R
KA A dEST (PAR) Z IR R, BB A R HIAE L
4 9 B XIS PAR 291100 pmol/(m? ) (55 000 1x) + 1F 4
BR 1987 4 2 13 FDIRIERICFF 1~2 BHh i —F(E 4 -4,

22
_ 18 42000
& 14 11600
g

E o 1200
£ 06

&

=} - 800
O 02

202 [eemveee s V/‘ 400

~06 _— e g

0 2 4 6 8 10 12 1416 18 20 22 24

HifTR]

35
w30 42000
E s
3 —|5oo??§
5 20 EE
& 120 5 %
1S ERe
ir 800 ¥ <m
£ 10 =R

4400

u

0 2 4 6 8 1012 1416 18 20 2 24
HsHRT

B 4-4  Augea capensis Yo HERG IR L ) 5% R

(31 E Von Willert et al. 1997)



W, EEAE LSRR

TERAAE R B S C M OGN R B KO0 IR 98
IR B —2,

CAM 75 Ui 2 PR 0 OB IR i SRR w2 K. A —
Sl gt ohny DUA H « SO0 Y G A 2% 1R — AR 3 AR /D T Ol M 5
K. B 5 (Tylecodon paniculatus) I 58 W 1 % 4F N
R 12 h, ARIRFE 27°C M b 15°C (88 sURE 13°C, B iR
470 pmol/(m? « ). T P 5E & A B K ¥ 2 AT (Monilaria
globosa) W IZAF 90 12 b, B RIRE 25°C (M b 15°C | % miifi
FE12°C MR8 E 850 pmol/(m? « ). TR F 1 S5 50 2 0F A
IEEAT A A B SR . W R R i O IR R BT
BEERE.,

SCHR BT CAM 2 PR 1 AN AR A B AR 305 il
T 1] 1 R 2 82 38 A8 — 506 45 A AN R o L AR WA 2 (E 0 4
REPDEE T E (PPF) M CO, W 58 A — L se I8 HudE , 1|
4-5 %R 3 ft CAM £ ALY B K B 6 W A K 29 /2 30 mol/
(m” « KT 2 mol/(m” » )i, CO, Wiy B LI £ A
IAEAE S V5 B 20 251 SR ORI L AR B 2 B R AL N, 24 PPF
12~13 mol/(m? « I, CO, W IE Iy e K& RZE T i — 2,

10p
O Wk EE

"R A Bk
& o BURIAZE
o5
R
i
m

00

0 O

DB T & (mol/m? - d)
B 4-5 3FZAIHEY CO, WIS HIGEREX R
(4f P. Nobel. 1994)
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PRAE TR A B ARV AR IR A8 TR 22 (Schlumbergera
truncata)y 9 mol/(m® « d), & K JX (Hylocereus undatus)
20 mol/(m* « &), MyE-FIlERINE] 30 mol/(m?* « i, CO,
WA T B — 2 Bl PPF 76 4 mol/(m® « D) IHARSE, Fr5 L p 4=
FETYFRIAN B 08 6 AR 325K K 2 UG A X T 35 B AT
AR BBR(ERA-3),

F4-3 BAUAEXHRALERE

B 4 fEONED EREoNE
B lAcsu e e RE
ho# E 4 funol/ @ + ) (mmol/ (m* + )

FFANE  Opuntia ficus-indica i A= 18 698
HEAMANYE  Opuntia stricta S 13.5 506
i 1 1 Opuntia humi fusa i . 8.4 283
PN Stenocereus queretaroensis 'k 11.2 317
gt Pachycereus pringlei i 2 6.5 297
ek Ferocactus acanthodes fii 2 6.0 164
B ER Mammillaria dioica i 2 5.1 91
AW Pereskia aculeata fii 2= 4.7 130
KIEARBLEE  Pereskia grandi flora i A 6.0 202
BRR Hylocereus undatus Pt A 5.1 214
218 Epiphyllum oxypetalum [(FES 2.2 16
R Schiumbergera truncata [ 3.2 65
KIRETE Epiphyllum pittieri [(FES 2.0 61
e Lepismium houlletiana WA 3.0 104

2. JBE GO 3 55 B AL

R M K 1 % 28 K 9, PPE 38 % 76 60 ~ 70 mol/(m® » d),
b IXCEL H R b 0% R R FE R 5 2 000 pmol/(m® .
$) (10 Al Wt . H—FEEZEZHOEARS L&
Fi A S M 25 4505 AL . T e 0 AT ORE G 493 T W 7 A ) aBE
GRERNBEGENFRIRZ . ARE WM, A A7 m



W, EEAE LSRR

L RZHEEER T RZHRmEE ., EE0F F 5 L5
AT RAW B,

H— AR R0 IS ZE B AR R R R S TR 5 T DARE £ 5
K. BEFIGHIE L (Ferocactus acanthodes) T ) #il] 7] BH 44 451
90 V0 HIEL . RA 10 0 HE NN &5 (P. Nobel. 1980).,

B AR R B R JE BT R R AR S % 5RO
Fo DL B ZO0 R RUB AR Ay K R 7= 1R A 1 7C Al AT &
PR A RS FUZ B H. costaricensis Bl H.  polyrhizus H%
AR R BB 80 . TR 2 S BUE R R LR T % -
RABED FRC.

= SR AT IADN SR AN A K i 2
i T 1) B & 2 4% 285 K B9 000 T e L, DA S SE 2 R PO, A
L FRIE . Opuntia leucotricha T O. ficusindica WIHHEZETTRE
7)) 16°LLikE 5 PH G B (P. Nobel. 1982),

0 AT (Moringa) R Al FFPIR Sk A0 28 /- g
JE B LK BRI 23 U BE B — 8 £ FE . LUBETT PO ELA .

B AT LGB — R A0 A G R AR O SRR R £
ARAEH LRGSR KA AR & UG an e v 3 R AR A
XA R — WA F ARG T RKIRH ERAE PRIFTER
PRI AR A KA AT REAE 2 L UTRNT B AT 52 31,
n—F Al N & O Fh 28 KRR A N 2 (Opuntia macrorhiza) 1€ JG 7
i Y LB ZE Y b T A A N R DR A A B R
i) R A PG 0 2 b XOR RO R AR T O £ POk BT S
(Barker & Adams, 1997),

PRI BAFHF — EMA XM AL Mmoo s, — 5
LR TOUFS B 6 A V) B 90 9 €2 1) B L (EL G 0% 0 IE R 1Y
BEH AR L B 84T A B T H R BRI, X AE 2 ORI R
T3 Fol A7 150 3% W R B 1 T 0 TR OK BRI . AR X PR I SR
ANBE FIR G S 7= £ B O 18 B B R bR AT BL % ] AR (N
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FHEMBEREL &M LK

G/ o TR R ot 2R R It 22 5 B0 4t R A UL R R R
AEERY, AEMEFRER RN OLFEA”, — B RE
A7 EERET .

3. SBIRBES LT A AR

W 6 RS 1% 0 T Y 2 PR A R A b A T — A £
i) B R T, B SORIEM — S L AR P B R
IEMF 25T R E M #E. £ E L XK E. Anderson i 7E 1984
SR AN B R R S 2 500 Ix. BLTE SCHR b IR —
Gk Z 0 U BCE AR RO T G0 R MU Al A B Ok R R
TE3 000~5 000 Ix, )40, 5% 3k A1 A4 G Al A H 7€ 2 mol/(m?* «
&) (Z34 3350 1o I CO, Wy 97850, 8 B A2 51 8 2 v
FRRAHCF B EAE B, B — SRR K 2
AN 3SR G, 22 R AR BT U2 500 Ix A AR, T RATIA A,
2 AR ) ML A I ke A R — 25 b E M R BB T R R
2R R L B .

4. BSR4

MU 2650 KA T o J8 S 5B HE 200~500 pmol/ (i «
S)(1 Jj~2.5 J51x) . e o 5 A0 I R 5 bl 22 i) ok R AR 4
TE R B N T R AR E P IR T B R D ok 2, YLk
2 H s T I B A AR CE R R AR A e T A R
SEIF A S W LR E A EIRAE 1500 Ix A4, X
B o B 2 BB Oy A dn S IR L R OR RHSE I 2 A M 2 4k
Koo i 4 45 A8 49 R B e T A SR AN I 8 43 K ERRHR LR
A TR T — R EEBERBREEE, BT 6 AL
VI I 23 A — A B 18] (¥ A O B O R A AN R
B0 RE B i+ I FE L IE R AR KR 7 G A L IR 0k
W8 220 5 22 55, AL PR M T i G L I e 4 o R B A
BB 2 1 8RR B3 .

S HE 5 4% )30 SN A Ao 21 R A K S [ i X 0 e
T S R B o 2 SRR L T R R I e K e R R



W, EEAE LSRR

e, o AEAR 8 (Echiveria) WG ERHE &, A N EBHAL
NHE T BRI TR A S AN T R A D £k T LR O A R Bk
K. BT LU SR - 7 Ak (A N B (Opuntia robusta)
EVERERAY.REEEMMWESOIHE AR, MAEREA
PR AR X H B I R R 2SR . A I A I A0 JE 11 TR 1) K e
(Echinocactus polycephalus) « JBULE i & B B[R] A 0L — &4
K, BRI RO 58 4 KAF 5 X i N 808 7 #— B A, B
L EHRH S R,

FHIE SRR LA AT I H R 58 A A A B AR B i
Al [ Ah O R AE R 29I 3 ek 2D R R 8 B

R 3 BT I ' 2 W A6 T A0 2B K 6 2T B (K SR I 8

SR PRI B AP R FE RS f b . BRI AN RE IR A

Z W E R BEEEA Bk A e 2 B iz 23 Al h ik . R
A A R ZRMRD 1 4 25 B OR 4 78 2 RO IR SRR B0
AR — i T 22 A A [ I IR T LA — L R e K AE R R IEH
T4 . BRI A 4 £ 8 (Conophytum) 30 5 & B 5 - 384 12
BR800 e » X A R IR BE R 2R T JiE L BT LU B K
TR TR N4 ] PRV AE 7K 0 o AR I B2 o AR It B2 PO M T LA ik
DAL LRI . 2EFI4E (Lithops) FIRHELEAS ] EAIIHEH
REME e E RN AR ot REAEH K, H2
60 B 92 0 R L — ELAE A A A G 8 4 BB T A
T R BR T £ 0 R R BUR HUH A R A RE Lk A A A IR
T O T RS

FEAR I B4 S, T AR SR 2 A RO 20 G B, Rkt
ARLL AR 2 AR ORISR e LAt 24 S P 28 ) A 2%
PR L. AAIET 4 — 6 T LU 1] 21w gek b ' B A AAT 38
JUIE FF AT
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10
.
#
X 05
E
evseee T
X el
0.0 I . I . )
400 500 600 700 800

A (mm)
B 4—6 IR ZE (Aloe pearsonii) L1 M FIGEIH X S (W 1
(4 D. Willert, 1997)

(Z) kOM=ESEE

KA R IAT A2 () 0 B2 . 6 22 R T 5 - R 7E 3R
He ST P AELE AT K 2 B B0 S A B K 4 5 2B i 0 B L X R

it it A AL A — B L AELAE K 3 W MSCR A e A BT AN R
L. Z IR K 5 FEK

(1) oK WA BRI EKE. 0. AR
SRR 2K 2 57 T 48 55 T B0 51T o A T HE AN iR
BOX LAY . HUC A I A AR AL R B AT K. 2 AR
B bR K o R e A e AR A RS R R
K 2 A IR 2K 2, 2R A5 KL ) 3 v 1 AN 7E D 2

(F4-40,



W, EEAE LSRR

Fd4-4 BOZHEYEFRESKE(FEKRT)

i i ARG A B LE ) (%)
o % % i % #
R Aloe pearsonii 89.2 72.1
B2 0ok Aloe ramosissima 81.6 80.5
T4 4L Psilocaulon subnodosum 91.8 52.5
A5 3 Ceraria fruticulosa 80.3 61.7 79.6
HK Cheiridopsis robusta 83.9 42.2 29.9
HEE Conophytum minutum 81.8 28.0 10. 5
EE| Cotyledon orbiculata 84.2 58.5
b5 & Tylecodon paniculatus 89.9 88.3 58.9
Jim Tylecodon reticulatus 91.3 83.3 63. 2
B Tylecodon willichii 80.3 69.3 63.9
HEJLZ Crassula deceptor 80.7 37.2
5 Mitrophytlum clivorum 93.0 53.8
et Pachy podium namaquanum 77.6 87.2
MR %G Stoeberia beetzii 80. 1 36. 1

HH R - Von Willert et al, 1997,

— IR A K A NATTAS X 3 o A 30 I 1 B
AMEFNE SR A LG OB R K R A, B2 AR
A — AR TR BT e AT 2R M 8 R 22 £ K AE 4 i
S HTE AT G0 B B O BT 2 D S K I R R N HL
PR E /)y o AT RE S HH B 2 197K . B ZR 3 74 25 ok (1 A T AR T A
MFIZER 450 mm® /B 2 180 mm® . K 7%k % 6024
(Von Willert, 1997). —%62XZ RRIYEA M, fH bk 2 BRO% 803
TR K 2 TR Gk Z K 40 B8 A5 0 T e AR AR K I, 48
N8 M B ¥ (Opuntia basilaris) KK KTETCHR )15 5 BE 4775 3
4E s g7 e (Ferocactus wislizenii) 15 %5 AT 1Lt K5 00T fEAE T
6 4E ; L ER (Copiapoa cinerea) {E % A5 K 11 0l T L HETE 6
A BRI S TE 2R K 80 %6 IS A5 BE 774 s AL M Bk (Coryphantha
vivipara) AERIK 91 VBT A K. HIL UL, 2 WY KA
IK I TEFEN I A%, T A 2 PO RL I T RE AR PR, 7E 3~6 d 4
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SHEMRERES RH LN

WL (EL-7,

100
80
ZHEY
+ PTEEERC)
o #F(CAM)
_ el o SIREZA(CAM)
< A BRSO AE(CAM)
H A [a(CAM)
%
<1
40 |
ElZ A2t -¢7]
20 O Monechma mollissimum(C,)
® Ozoroa dispar(C,)
0

(J ,2 :3 6 8 ll() 1‘2 l’-l 1‘6
B
BA=7 7 Fhib A B R KR L

(2) KNI« 2 PR A & B KB i R R, —
RO AR AR A AN S A TR SR D 5~30 pm T —
BAER TR C; .Co R A 0. 4~2 pm(North et al, 1995), —
AL HE b Lo il N 2R R 8 R 2 BT A B 2R R
fLEz > i (Barthlott. 1996) .4 B ALIMIBE - A 9 HLAME BAR 4
PELAG UM 2 e 2B A A B b 2 i TO0 8¢ A AL R i A S
Lo T 0 T30 6 K 0 BN e, R R AR — A HOR B
M. e ANTRAE 2 A R R PG AR S R R 5 R B A
(F4-5).



W, EEAE LSRR 89

F4-5 BHOEVKSILEE ZBEENHASE

s e AILM RMEE S
g g 4/ ) (mmol/ m’ + 8) (mmol/ n? * s)

CAM LH% Aloe ramosissima 10 0.22 16
CAM ik Cheiridopsis robusta 12 0.31 1
CAM 5 Tylecodon paniculatus 7 0.49 13
CAM WK%  Stoecberia beetzii 38 155 54
CAM AT Psilocaulon subnodosum 93 0.42 26

Cs JEH%  Othonna opima 71 2.42 78

o R Wilwitschia mirabilis 87 2.61 123
CAM T Adromischus maculatus 30

CAM  Juff Haworthia tesselata 1

CAM  BHE Conophytum minutum 7

CAM ek Ferocactus acanthodes 0.4

CAM W% Agave desertii 0.6

Cy FEBEA Acacia karroo 1.2 191

Cy ES Justica orchioides 7.34 211
CAM Selenicereus wittii 12

G B Zea mays 120

G 2y Malus pumila 100

Holls A% -P. Nobel 1994, Von Willert, 1997; £ 111, 2004.

JET 1 A s < R b K B T REAR T AR A K #A . BRI Al A
HRARTHFE TR B Ak Ko e B R e AR Y
AR 2 E BB AR B LK A3 2 H— B R 24 h P9 B AR B AT &
B FATRZ 9 TR, ELFEE S 1 FATE P 1% T AL 13 5l Bl
Z IR GE R E 3 d BRI (R 4 -8).,

(3) K7 ARG A TR Ml A I L R A B
TR R T A A A T R ) TR K A R A R Ly KU
FHINHRE R E RAT B, M KRR 2 NEYESR%
(Othonna opima) B3 AL4A# %A, ¥6K 0. 046 L/m” « d; i 7E/K
SR 7 R B, FEAK 0. 98 L/m® « d M 2 20 2%, & WL H BAR RE
JIMRBE

A2 Y A B A BT R0 A AT K SR T
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SHEMRERES RH LN

1ok e 19814E3 24H
—————— 198143 A26 6
198143 H28H
»\é
3 osh
£
%
=
&
E 00
-05 . . . . . . s
18 20 2 0 2 4 6 8
L AR

[ 4-8 AR LR Ruschia sp.) Rl WG 64
BEF L 1981 4 3 A 25 HFED
Gf V. Willert, 1997)

G P RIS, XA YRR R — R BN T B K
TR A0 — LB R WA R ) A0 AR O 0 RO AR
KEMTRMB SR EEER 1B IR & AR R A SR
KRR AR RA 6 AEREE, R G R 77 REE A
MR, X LR ATE L WA h 2 0 B A B AL R .
TE R AR FIGA K EE I3 T AL 5 T AR R TR, 3 R I R — 18 35 44
MELL,

A — LA Y 7E T 5 I R T8 T R B SR GE H SR
A R PR i b 56 T R VD B eh 1 B 41 98 (Fouqueria
splendens) , FFAETEHFIH % 6 k2%

B AR A 1y X — AR R AL N % KR §& K (Bloss feldia
Lili putana))  F T I AR AL, F 56 R M — 2 M5 7E 4 F
b EEBAE KA ) (poikilohydrie) HiAK .

WA NN 2 WHED LKA TWHR K, 242
FEME AR ? S 2 PUAEL K AE T 5L IR 8 b A A L AR A i Bh



W, EEAE LSRR

— BSR4 0 HEAT A A A RN R AT 0 2 IR
ST R AR A BOK . BT AR K IR R
J2 LU A, AL AR B 2 3 R JRATT CAM R P08 o A K B8, B
A FI A, EEE R P. Nobel /844 #5 B9 FL A0 N EEAY
BN 47~50 t/hm* .Opuntia amyclea 45 t/hm* \Agave salmiana
42 t/hm® T X JRETSE (Co /) 30~34 t/hm’ il AR (Cs #14)
40 t/hm* (B 78 (Cy A1#)30~34 t/hm” R 3 (C, #8#0)47 t/hm* |
FRCC P A0 Vhm? o AR5 XL H A 5 /D AT DL A L
CAM ) (1 A A 532 246 5 AN B3 3 A 420 41 8] g R g 08 4 e
WIS S TR .

@ KHFIRZREER IR w102 WEY K> R
— R ARG B G MR 6 i B C R 3 .
JE S CAM R A RS AL I 78 M b 28 S50 i AL I 3 3k
A TR KT T /K o T 24 45 s oo i (e i 30°C) Bl
iy F R, CAM A AL B 200, RHETE— B T H
REMAK, (A —3 CAM Y. EEBR LMK A MBI T
T REEAT S A AE T L CO, SRS T I WRAE F 7= 40 A= 30 28 SR AT i i
MEFN CAM W7 (CAM idling tHFx CAM Z%56) . X Fp Il Ry
S RAEAD N B8 91 B 2 (Opuntia basilaris . XS IE ) o
R, — AR B E B CAM @A IR B, PREE 54— A et il
REAR, YL 2 WA (8 B R ST R D R 4 B B
OG0T A A B AC G, (AN BE R BE A D9 2 PR AL 40 Ak
B BT R AT

JRAE 2 PR A o b4 240 7K FR) A 45T 7 I 208K 3 gk S G D0
T RE AR B TR A K S R — B R E AL A R KA. £
PP A b oA T4 B & 250~1 000 mm fIHh X, 4 >4 45
A X B R AR 2D AH 2 SR 28 R R/ L HL22 W K 48 W b 78
IKGy o PEAER L ACRAGT Y B MR AR (1 FE KA 29 T 40 mm 4R PR
BT Y AR K 2 AR R 30 B R FE K R 24 T8 K 7 K1Y
442 —(Von Willert et al. 1997). £ R Hb [X Hb 3% [ & # Sk 1
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FHEMBEREL &M LK

FEEH T A K, RARE( R —BhAH. 7Y =
(Wilwitschia mirabilis) W & B ZAE 2T AW 8 E, H R E
1 m 2 40H AFE KM AT Z I 7 KA /K T 22 AR AE A
FIB UMK R T 2 22t By 2 b 35 vh 4R K 1 SRR 7
HAFATTERIE H 4 220 R T — 54 FB A8 W KOO R
K AW SR BB AN AT B, S A AT R IE B, AR ERATT R
HAR I A — R IEX Af. AR 4 -5 ATRLENE, /&2 MA
LB — R Z W2 R E R 5w — R 2 Y
Ko AR AEMF & AR FE b 0 22 RS T R [
KA AT BT 20 22 2 B — = MR R T AN BRI M7
NSRS ARSI, e IE — R E Y LT
B RIE R FE R K I R—A KB, G RERE FH 8% 3%
AT BRI b e S IR K BOR . X AR —
7 T A A W AR K 5 — O T b 26 M . AR IR — A
Wi BB+ — R 2 PARL DR K — AT AR RRIR I i), P 4 -
9 E R B RIESL S 3 M WY T RIS A 1E R L
R ARRESZWIELE T RN KRZ ETREI5dZN, 8
BREARFE 10020, 76 60 d B 6 & AN E, WS AR 7
IKG3 o T8 3 V9 2R ZE AT 8 28 44 TR TS b AR A PR e 248 % i 4
LR T i R A R T RE L7 . R IR 22 /0 e [1) B
KRB, WS LR A SRS EL
PN X FET R R4 5. AR 2 WM AAF. 7E6 it
77+ 2 PR A AR AN B A AL mi A, — /0 1 ) 7 g 4 A
AR AR 2 R A A b B T (R S BR TG 1 4R X AR AR K
BRI, X P A7 1) 0 3R A Bk A B A A
MR A KR, 1A L E =, 2 PR A A K AE T
TEAR 55 1L A A e i) I 26 TR E A A e A R R IR AL R K , £
AR B AR R ATV R 2 e IR AR TR 2 AR
PI% i, T HATICX B RAR MK ER” CF 548 B A,
1999+



W, EEAE LSRR

2R Bl e S

T ERREEAR
Bl 4-9 FEWIRR 3 Fh2 WYL A BRI R
(4} P. Nobel. 2002)

2. ZREMIEKS LS KE

ERESE . ZRHEYF KL ERES, HER, — 2%
AR IR 7K 53 ) 26 L R R AR v (R 000 3 %) s R e I A
HERR 1 T B, R ke B Z 0 B CA R BT A A RO T
98 BB 2 AR TR m W . AR ARG A
SRR MR A AR T (1 A 2 L OB A ) 8 %0 I b 78
Koy,

ST AT [PE— KK ? IR — AN R R S g R AN
Gyl 0 el B, T AR AR KA [ R KNS T Bk A AR
RN AN R AR 55 1 PR 8 A [ R 24 I 0% 2% AR AR T T
SE T ASBENUIR I 58 B% 2 A I )R — VoK. B SE7E 2 AR 1Y
R o A 2 5 N R A I 4R A 0% 5 L G A el AR A ) B 2R
Gy + {EL 58 K Rt JIE 3 7 A B L Ao

VRO RS AR SRR ARSI 43 3 AL 3 . A A SUIAR X 22 5% AR IR
WP EL AN BE . KRB AN o /N AL bR B AN R L A i R
Tt B ZAS A AR FE SR e R AN, P RAB B2 H
R 22 R 158 /K 8 B0 R IR R 3 250

93



94

FHEMBEREL &M LK

e cpmT A AR KA — AN YRR AR R 1 TR XA
W oKE — b — B E R, RIS A — iR i 5%,

P Ko N ELIR A 4 T JK L B ATE K R 4K =
%o BRI LR 7 R A R IRAK,
CHH I e R e L AR R, KR
RN R THT S B BB K o A — AR BERI T . B4 K A2 4R
T B4R 0 BT 5 45 1 - B TR 1] 1 7K 5 2 4 W i 1 = 3R
Vi TERR BT AP A Rk e b (R B A K, R
WHGE 2 19 Be K (L3 2 56 8 ) K) . ORRE Lk - 3 fE
Tl

BME KT 4> BAE LKA B &G KR, B
TR R T R N OKIE 4G S E R LT K Sy,
BN B KSR B K BBk G 18 N e rh bl 40 LIS T (R
K, AR AR FE AR M 0 T R R AS BB BH 0BT B 40 ) A 3 K
R T (R B A0 K 55T 5 51 ke gk o 36 43 oK R 1 P R A
FETETRAR

g e Ry K 43 R K R 2R AT K I R AL
& MPa, #JKETF—0.01 MPa, /KK T —3. 1 MPa, # A
FIE B K, HABEWAE —0.01~—3.1 MPa Z [/ &4 # AT
AR A

A AT A R A TR P 225 B R K 4 55 — AR bRk
AEBHRI. AAZERBOLIRY RN R 27k A2 B L3
AE B (RI7K 43 s I8 43 7K 8 R AE B 40 A K G Y L AE R B VE R
M KRR AR AZE TS R — 1.5 MPa, & T —1. 5 MPa /K #
1A 7K R 22 H5RE A T WAL AEL A 2 22 g 00 a5 25 R 0 4 RS
TR KA AR (—4 MPa) , A 7] GERI T . b8k i (0 AS [ i
KA REAR YN 1% w8 5% 3+ 10% .8+
15%6~20%., —BAEMAERFER L P KA SEERBAS
FR A (R A [R) TR AH ZE AR K

I -3 S5 A 2 DK A WAL B A IR ? 2 BT A L R



W, RKEXFEEREEHE

70T 7 AR 3 01 15 K R U A K SRR R K R K R O AR R AR
PIAR S RN+ st = 2R, 3 ep 8 ) K HERR IS 0 A K B R
Shy TR HRE 7K it o AR [ 2 O £ - 398 52 31 R o) 46 /K i R e 1 5K
BHERA DL 10% 3+t 4% ~18% . hifE+ 22%~27%,
it 40%~47% . HHEATRIARK=HAFKE — KA ZEER
B, T K AR L 72 B IRV RE K 5 70 26 (IR A8 T S5 AT 8t
. 05T 22 AR AN R AR R a4 k3 (B RN D) L AR AR 1S
TR L BRI P2 T ik B0 -, AR KB PR BRI Bl 2 42 3%
ACJEER AT e B0 1 - L T 2SR 25, N LA AT AL A L K
FORT P o, A2 B I K R 70 VOB 2 A R B K
BTE 700~ 1826 L F A, EEH K P. Nobel I\, il N2 A1
T2 KA R AE 0. 3~1 MPa, K% ] LU K43 0 &, L
B8,

BRI ECH IR E AR ST — R iR T s
K RGOS W T R i

W T .

L0 A A e A K R S BB O 2 A o K K
E 5

2. U S A ok AR T SR PR I R B I S B R O L
PR SR B R OK

3. B ROK S REE bR I A OK M RE I 80 YOI A A AR A Bk
S TSR BA 50 % 3 THYLL 85 % N

A MRS 3 AR A 0 AR R K KK R L 000 g,
PR 500 g R — % AR, B MUK BRI BRI 8520, M5 A I A 0 -
1.000— (500 0. 85) =575, LAJG 24 4 1 Ay 575 g I Jyfie tk Bkt Bl

T E % R B M S 2 35 o BE L (R AT T DA AR
KB B EFE R, R A SRR 2 R B
A AR AT R SRR IR A F W, AR B IR AR A1 T vk
HUERRG, HEF NN RFEW, BEERH®FRPRaEsaF
HOKWLE T — s E R, B L 5K W, (8 R F
iElE
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FHEMBEREL &M LK

Z WHI B 58K B TE BOK . 2 AR h oA — a7 K f
I BUR  INFESL A K B 0 0. 09 MPa. 2 # 8 & K
MR TEAF . EHREHIX ERKEHRL L ECHME R4
9 0.78 mS/em. A SR WK I EC 8 e 45 I8 T
0. 25 mS/cm, SAEMA B AL 0. 5 mS/em,

/K ECAH 9 0. 1 mS/cem, 1i HIE % 1550 & A 2Bt
SR ei N EAE , SEEh AFREBIIR E IR A SR
N A BE 2 S I, 00 SR 30 7 B 55 300, R R T K 4 R A4 B AL

SR VORI R AR 2, G AR R DR K I S S K
TR L DR B K AN IR KR AT RER . IR KA
BRGOKE RO R MIE R L 505G Ik a2
TE 20 %0 LAY A 2300 2K 9 A= 3% 4% o A0 o AR IR 5 2 - 1 EC 18, ik
TRAR M AULS] 50 208k AL 75 W7 Py 2 R ok e

(M) L3|MFFS

Al N 200 2 PR 1O R B T b (O D R VF 2 — AN i 5 4
NBRARETE R e — T 1T A AT 150 L R 400 0 i 7 R e L
B8, R BUR ZZ , B R B 8 55 500 1 B2 — sl R R B A — T
ALY 5 53— 5 T AT SCRR B VR4 51 25 2 PR A B B A R D
T3 A FAN T 3K A B I — PR 2 e 5 B L Rz AR 1R
JRAHHL— L8 2 A RE T A R S XA B S eI H A
TR P 9 2B JLTAE T 3 4 I () Rk 06« J e MU A 3 5%
e 2 Y AR AR [ b2 50 CL 8 R &+ REVE R AN
A AR D0 5 B I A 473 2R AL 0 L 95 0T o B A R A 4 R ok
B SRR R 2

3BT RIS SR L — o 2 T — A A R BB R 2 B
Z PRI AR E 51 A0 BIAL B BE 5 0 A2 £E 1 98 2% R AN AR CEF o
e 2 LT 35 B b it 5, D DB ) 2% R R B v L AS e
PRAEA LR BT Bl IV BB B REAS RIKWE . X T



W HOE ARG MR

REFAEMZ WY T T ER R IG5 T2 WED A 5
T LI A A BRI P TG R . L4 SR 28 R Al Sk s o P AN )
7 3 A X AR 1 Ak A L A D R S ER A T T, R
BRI A BRI T A R 4 A 28 CELHR IR 4 A2 A 1) 1 BA
T8 A AN A AR i XD L BUAE AT CARH (R

TORAR AR JTCRR AL 17 9 SR B AR D R R . LSRRI AL R 2
TEHURIG | Fe S Fh PR 3 S5 0 Ak A BT BRI 74 s DA R T
MR, BRI, D9 7 7= A — Rl JLRR BE ) I2 3 R RBOR RAF A
XA B 9%t 78 HOATIE 7 A B ST A A ]

L AR

TR [E Ah 5 500 2 WA T A TR R E 2/ 20 DA
[A) AATTAS P4 HHAR 22 B S 77« 7T DA P (A ) BLARAR 22 E A i
FUEAT AR R Z D] AN A —Fh A R 75 B9 (no
one medium is ideal for everyone .3 [E Roger Brown t#+7¢
2001 AEH D L T 3 7R A 5T AR 4 AR B 4 BT (IR RE LS SR
KR S BEAK [ ATRE | AL 8 A6 SR b R TR 2ok R . X 4 B [ 4k K
XA R EIRAZ BV 27 AN BN %2 B A, R R
AT G ) A B B A 45 B

TEM R 2 PR A TR AR 2 B i AN R se T ¥
P4 CCART FR) & FRIC 77 R D R DR T B AT 8. ¥ F K
RN G TE BLG A9 08 KO R op 43 38 5 0B B S R . A
i 3% FEFLBRHE R 2 A A8 DR SEUAH 18 49 3 B8 - AN TUCAR I 4y 4k i
FRNZETR AL NERE 2 5 R H 0 R ok 1) TR WA 0 2 DR S 4 1 BT a
FRI

Fihh, B AL SR AN R B A L2 S LIRS WEY
IS I ey R D 7 A0 1 5 A 2 R AT R R R L X R
ST A SRR X R A AL £ | R T LA
E AT — e IR A0 U T LB — 8RS O 4 B 00 T R AR FE L
AT LA [ Z R

[ 4042 SR BLAE HUBCHE 5% — Fh 4 e 1 8 -k RS R A ok B 1
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FHEMBEREL &M LK

MED N FRI kbt T LA SRR, R AE R FR K 4 A
BHEANA A L B9 0E T 22 e ) S B0R0AR .« 3 3 1A HE K 1 35
o ARHEITE - (5 N AL kb 52 e DR ot R RE VRN TR R 4R
L Tirdink R A e

— 3 A AR K 5 5 A R W A BT R R (canadian peat
moss) AR R BIB5E 2 2 AEAE SE R SR AT 9 2 W RLIII A 5

BIkE M A (pumice. 78 9 BT A A2 TRIIE 2 WL 725
SRV MLFFRL . B R N HBOR RN IR b BESR A T 5
o XATRAK

] 41 S 45 o 2 W] A A T i ) b 0RECIR A BT
RS T H AR b L AR RO MR L, A
R 5 PR IR 2R ]V Ak L S 5 A L BRI N 7 %L 404
11 f&.

T O F A AN R R D AR R i b i R 50 %
RER ALY BRI T (V& T A C3 ) (RS TE9) B2 3 % 2l A H . DR T
AR SR P o FR1 b s A 2056 f SRl R 7 T F1) A O I R X
n— g R R .

A Z R RS E A REFER, XR_—F Y
T4 il R R JE B OROIR LE N R TR IR B Dh R, — Ak
A JBURL BLAR 2~4 mm BV F 1 R 2 ORI A R L REAR 471 i 2
AURIK I A3 5 [ R0 7 A K ¥ BR324k 77 (100 mmol/100 g
BL_ED S 7R R B AR T o e ¢ » B b v i 100 £ A2 4 A
TR A R PRALAE 3 (L5 — R M B 2 Bes B E) .
AT pH AR BUR (b 22 R B ) o 5 4 AR AR A5 VR A 8

H AT 2 5 R H A 9 2 0 8208, IR 45 & 2 R R i)
S P AN 35 28 1 A A R U R L AR 2 R 1 Tl 2 R R A T I
ARFHMZ A ELAMBER L. BN KL 2002 42 & B AF
FiI EARE AT AN T3 RE B0 o AELFH AR AN B2 B BRTE 5 1 S
Fl B 5R J9 2= B A Jo RCR A

AR R H AL XA ol AR HE R . Bl



W, REFHEGREEH

BEERDR . AN EAHEE . o P A B K92 L pH i 6. 9. EC
0. 052 mS/em, R FRE L GHALERE 2~7 mm) & H &N
Sz ANKLII AR W AR,

VAL T H AR HLIX L F 2 kol o AR i e O K
LY R R AR L 45 2L B Bk, pH M 6. 1, EC {# 0. 047 mS/cm,
TR LA R BR I B K E AR B AR BRI AR B
FHELREMEM. MR TS, EEE AT 2 PR T
WP FAE 22 PR O 20 & 2 S AR A0l G R R B VR
PR B3 SR VT 7 2006)

WA HARMA R R E B HED GEEEAE—FO Hint
CHEKYD M4 A CHEARAB A F2RD FI E 0%,

A DA P AR A b SE AN 1K Y g o B R Sk AN [ (o 2K R
AR A ROIR S R A 22 s b Rk BUASE s T IR ROE 2« 7
JRBOHRL I HEK Y it & A 2 A R A R A%, KR ien
AMEA HEK GE SR ThBE 8 B — 18 2R S5 B 7 AT BUE
FIRR AR I E R S A b MRS A R AU B AR [ e
M2 A AR S A M — e ThRe . i A L e il w2, — 2%
AR LR A b O B I — 5 LA H 1) L B A U e A
EWK, H—IRR EA (BB ERE) IR A A B I —
R .

2. s L gk

T T PR 57 = SR S FLBR BE Dy 7096 22 A5 S8 S AL BRI K
LB Z A 12 2801 = 3.pH E 5. 5~6. 5. EC (AL 1. 5 mS/em.
b S BRORIFF 4 FH A 0 EC A8 S dF AN 1 mS/em,

3. B LS

VLI 0 A 3 B 2055 4 20 n 4 98 25, H #0466 T A0 JEREK 2
R R AR D 9 75 . S R A A P VRO — S 1 2475 O
BLIRZGHD o AE A A7 oA L - Bk S 3 B H A
S TS B T . SRR R A SR O I £ 7 R T
Ve IRANEEHCHE F5 CRT Bl Ak B o [R]85 W0 T S K AR M 19838
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SAMYRERELE M ER

jii

4. R

MR A 2 Ry idi. HACH B 3 8 0 e b 3 208 2
TEONREAE 4 3 22 A0 ORI — 4 . A FISOREIR 52 & G20 10 A1 7T £R 3
—HE. BRTHBONEERS A FE T L. £ WEYIE IR
R A PR IR T AR A g M T T V5 8 X A AR B R AN R
NE, FTBL, 92 B rh 28 2 3« AR BUAR G B AN K 3R AR (H B 808
T — AN Rk 7 18I0 5 R FE T 5 FF 48 S AR 1 4 AR E
Tob e A T R 5 TR g R S T 98 A R B S IR 5 B0 bR T
JIANE TE iR PE T AETS,

ST 2 75 3 U A 7 B 0 T vk o KA R AR RR T L 7R R
SIEMF AT KA RN PR AT, — AR A KK fak, R
it EC HAeEHITEE G B N IR KA — 2 K R
JIE 2 B Fh 2, AT 2 0 L TR (H R R IR EE R ™ R 4 ) OF
0.2%0) o HEAHRN AR B J5 8, 30— MO0 A AL 2 e R L —
By 22 P2 R R RAERE A A N 28 B A AU, AR
T, — RE ST A R I L TR X 2 PR s A RO AT
YA B B 8L a0 R B (Opuntia engelmannii) , & 25 i
Jiti 160 kg & 5 - FA RN 7326 (P. Nobel. 1987).

TAC ) ke 5 Y L R it A A, 4 e JIE R 368 TS ) B — 5 7 R s )
AREEH L oy, B LA & S DU 0.1%0K
B BT SRR ROIN . B S AR R, R B AE #
FHON5E B 5 3 (EC BD M5 ok ) 3 rp S i & 2h i, i dh
0. 1%AHYS T ECAY 1. 42~ 1. 43mS/cm, P 1k — Sk b5 4k
WA ECAEFEHITE 1.4 8 1. 5 mS/ em, TE#E:— BN A)E,
B 1 EC 2 W ), 5 2 32w 42 i 10 R A it T | AL
PIRIR B A B8 K R L R &b 2h 4y Bt A, R
2.5 mS/cm, 8 F tIE K TG . 5 B 6] B a0 580 Be K I kR

TEFTA I #h4 H . Na ™ Fl NaCl %} 2 P AR 8 K. B4R A



W, EEAE LSRR

HAE 100 mmol/L NaCl th 6 A H J& . CO, Wy fife. TELREH
Zep Na " ¥R JE 20 X107 B, BLEA N B 40k & 3R IR 50%.,
T [ J& i Opuntia humi fusa 75 150 mmol/L NaCl = 6 4~ 1,
FFRINEAE IR 71276 ~94 Y6 K& TEIE 2 A K B A KR B i /s

— e,

(H) =8

N T HEREREL I TE ARG R 3R A R B 3 P 7 X
SRR IR L AU A 2 CO, 5 O, fELfl.

AL (0 A2 i 00 Bl B AN TF S & (RN IRAE T . CO, e A AE
FRIERE, WA FH B ASTE O, Al R B AS e A B4

FI AT 4R A 4 A A P 75 1 R 2 E AR DR R B2 b A ot X e
o L X 3 XA ) R R e R R B,
A E 4 TR T 30 R B A7 0 L A A AR R AR
YEFF S SRITE BN AE

2 PR bl — MBI 35 A 57 R0 0 PH- A 0 7 AR 19 2 M X
R L B AR 2 A0 6 R L AT R SO0 R K AL I A R
Hett o

M A CO, REETE 24 h hAELIR K 7E CAM Z Y N
i E B R B 10 B E) R 2 R CO, R B e i R
T AR AR 1R R RR CO, WK e, — M 400 X 1070, e
KAH CO, PER 100X 107 5 AR LK. RA (70~80) X107°,
RS CO, WREAR 2 . b 0B I 0 A 78

S BN CO, R, W CO, W E RS H
CO, WPEE —1%, 35k (Ferocactus acanthodes) W% 6 & R 1
Jin 36 % (Nobel, 1986) ; 5K UK/ 34% (Raveh et al, 1995); K
[ 18] (Stenocereus queretaroensis) # I 36 % (Nobel, 1996) ; AL
AN 40% (Cui,y 1993), BRI CO. ¥ E 2180 % P A
LUIOEY/E N (SR R S SER AT O i R e | R R S 7S
VARLHON 10 2 R R B . 3 e BER N CO, 3R 2. RO (R
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FHEMBEREL &M LK

AT .

I 5 B R B — OB DR 2 B A
ARSI —IR. BRI 200 m*, 9 3 m, A K
HUAh XU B AMIS T4 70 8 600 m*, A Ll S 2= i {H 3 m BL
b E Y BT O R SR ) . AR IR ik
W 2 2 — 5 T AT XL JEAALIZ AT I ] B BL
1 438 R LA 8 X

SR 3E PATT LA R I, T LUBRIR . AR B A, s < BT
B K 2SR b T B DR 3 T A A R R TR AN T
ARG

T2 P SRUE A BE R, — A 0 T UEERD 0.3~0.5 m
N R B L m. SR

B R i L A R R R R R
i R A 5 =R P AR A R DU R AN R K
& TR B AL BY S T A RO 1 .



i B Vel

Z AR E IS A A E B, 2R AT
B SAEE T N TN B I AN AR AR I — 7 BR /D ZE
ST UGS . (EX APIAE R I AT AL 4 A S
b7 %65 RAR B E B L . BT I f SR UF, A 1R S A2
HNEHEZRL,

(—) AH%E

1. ZREMES RIR GRS

(1) P65 RS R M ] AN [ Fh 30 A X 7E ALk 3R,
ARBEVRGZFEMIEFREN MEMBEFRRIFL . ER
iR, HE %R (Echinocactus) 3R ER & (Ferocactus) | B R
J&(Pachycereus) EAL R B R REAEFRCRM. HRFRE
W% A (Stenocereus griseus) — 44 W OB, EA KR
41K B (Stenocereus queretaroensis) % 2 Hh A& 3 A dhf)
NEEAEI . A~5 HOuEE R H 3 AV 50% R ER.3 A PR
R4 ATFURREEAE B /N4 R A0 45 B & N R B S SR AL
B SRS

(2) TEZF4 A = TF AL I A1 T« BRI P AN W) T 55 3 5 EL A
B FVE KECH: (Cereus peruvianus) il K R EFHSE N 30~35 d.
IKEIIE 40 d Al N B JE R 25 40~50 d. KA B ] £ (Selenicereus
megalanthus)45~60 d, R SO — 28 s K S an #5 4L A SR A
Bho 82 POAE A b P AT M XA A e R S FE 2R A L =TT AR
I IA) EE ARG s A — e — IR TG RORE ) o AR 25 43 10 22 TF A6 th 22
AR A 8] o L 3 A 420 Tl — bk 22 il 8 5 2% (Agave polyacantha) )
AEF7 B E AL I 130 d,
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FHEMBEREL &M LK

(3) FFALFT T E F7 5K 5 LT R EE IR AR 2
FRHEFEACHT B HOK &= HIA6 7 A0 LT Z A6 FO R 26, e 1 7 R Y
FURARETFAE . T FATIN TV 00 2 7= F0 7 FE 1 A B8 v B3 R =2
PiR AN A R BN A= A O (A L iy S SV ER I - R F S
RV AR ey & I e A | QU W e S e S 2
I T Al 54 B 2 bkt Jr iR 7 A TFAE I AT e

FRACTHAERRK S, (B2 AR LA R AE 7 25 A
TEFG TR, X FESY S5 4k 1T B TT R BB T I IE 4 2 W =T 4R A
TR &, ALE/ ) ) Bk (Echinocactus platyacanthus) . X %
(Ferocactus histrix) i RAEH: (Pachycereus pringlei ) o JBE fi 1 )@
W2 2 (Echinocereus spp. ) BACIIEHTE 3~4 H i b 7 %
M1 HZBAE S AP B —R KT R ERTRI—NH I
T T B 7K 43 RN 3% 43 32 BEAR SE A A BRI, (B R S p90 3 S I 4 2
WENIFFGEE 5 A, 7ERE S b v W 8 2. 5 R AR 5 &
(Tylecodon paniculatus){E4& RABFEAKBHL. @3RG HEN
5 H IR W B H 2 2 AR EE N IRER . (E 7 X B e
TEAE, 3 6 A etk T m— e — R i .

(4) BBy 28 592 b P 5 I 1), — Sl SR S ok B R P SR A
TR0 o AN ) 5 952 B 3G 5 7 B 40~ 50 d i R U b
2K Pilosocereus lanuginosus %5, W¢HE A% & 19 K A€ B ) #:
(Selenicereus megalanthus) M52 %5 31 B 52 #5390~ 150 d.
— Sl SRS N AT 2 S 2 R S AR R 81 R BR
BRI RE, B E 2~3 NER O AT REHMT.

2. BMFESEBEE S

KREZHE WA AR SESN AL B AN LR & A &
W RIS IR . TS IR R BN SR U
BRI R 2 A0 JE AR S 0 S A T K R} 3 T S R A

— KL L N L WG K A R e G e i ST AE
R BRI SR B ) 1 T8 A5 RS B RS fUA AR IE MR R Wil A
R AN R MR K2, A RIF A KA, fE 2B A



MR, EER G WL, Wit EAEsE, B2 90 Pk
JE S A AL N SR PO AL, B UK B L L R IE
WA BRSBTS — R R AR . TSR E A
Hargreaves %5 #f i, — # Ji 7 ¥ 9 KwaZulu-Natal [f] & P 25
(Aloe inconspicua) R AKHE—Fh B i (Amegilla fallax) 5K}, X
AL — HE A ZERE S (AL L. Hargreaves et al, 2008),
XA E WS ER AN 125 M S JF 7 Fod gtk ,
HRHRE SR, SIS 1 b S0 B A5 0 (¥ Tl R AE SR
DX AR K+ 2 845 0 AR AR AR i K BT B 2 L R B4 5 B0
AR 2 A FS IHZE AL AN 50 eml fE 4R D R AR
AR,

U K 0 U N 25 288 2 S A A 2 B 00T oLy DR A S
STy e 5 SRR AT | ELJT DRt T B A T 7 00 e e 8
WAL Z A, W A8 (Clistocactus) IR fIF % J& (No palen) Fl
Stenocereus alamosensis “SHJEARTERR S L4y . BAR K ZH A
A TR PP ST B AR N L (E R 40 B B (Opuntia stenopetala) FF41.
EXER AT L R

PR SR Pt Y N S RS RN P (NP A TP
AN AR b 2 AE TR (Epi phyllum) B ERE (Echinopsis) 4
B IR (Selenicereus) %5 # 2 RMBUR MiAL By . X EEFH R AGILAH K
I % IR OR & <o

IR A DR Al N 5 R AR A A0 A R KRR
(Neobuxbaumia) . X A& ¥ ( Pachycereus pringlei ). ¥ % [&
(Stenocereus pruinosus) Hi4kkE (Stenocereus stellatus) FlE N
(Carnegiea gigantea )55, b BN /& Wi 5 A0 235 0 [7) 45 8y
H o R AOBD R DS08R BT RS A R B e B
A - M (0 SO AN (. 308 2 SBE 9T W A% B XN A
SR G AR W E R — . BRI T AL ST S T
B8 s R WU B ZE B S AT AN B Bk IR 7 A K S AR AR i )
R 5 = SR AR £ 4
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53 7 B 0 1 R I T DU R S A A
FOEA T L B ISCRT A 2k, Y R R £ A S8 (Echinocereus)
438 JB (Echinocactus) |, 5% il Bk J& ( Ferocactus) il 3 % Bk )&
(Mammillaria) , ENAET#—Fh A% 76 0, BAAH AR B AR
19 25 SR 2 A AR R . im0 A AN e
FEBLNY o WS T AL A BT A B R IR 2 Al N 35 3 e Ak 43
WA o ) F A ) T AN A0

3. Fh AL g

ol A 1 2 A A AT I B BT B, 0 THAL A — FAR A A
At IR BN B — B R R T R R RS AR
X BEORAF T 1 S AR S KT 43 A3 X A% 7 Py 5 R AT A B
HRAE) . Bregman 1988 443 HTHF 70 T 100 Fi il A % BH 4 1
TR ESE T Al 5B Fh 7 10 4% 38 75 XA KRR L K 3% A1 3
LU R o

(1) JHE 387 35 &/ (Prerocactus) {743 FOR A b Bz o 2 Al
N BB/ BRE MR G AR R0 LA AP 28 3 e B 2 A
FEY 3 e B F (Gyrocarpus americanus ) W9 52 5 b A 79 38 CHH
T HBEAL) AKEE R BE LIRSS AL 16 A BT LR 2 BR L
LR AR R RIER. SR SRR AR TR R
.

(2) FKHE IRIFIIFD 7 — L L [R 0RE : T 3R AXTHER Y
ol A X 3 O ol I o o R TR A 6 AN AN R R R
(Astrophytum) . - # J& (Frailea) | [ # E J& (Discocactus) i Fh
TR . N PN cp i I B A AR K 2 i —
Fl B 2R AN N S B B AL K (Selenicereus wittii ) s HFh 1
b B AN K B BE 26 IR T B — g — A A R AR A SR AE K
o U B ABR T REAR SR RLEE B AL AR A T R R B A
R TS K A% R BE AR RO R & — AN

(3) Bt B WAL R VT 43 S I S A% B | Sh R 7 A% Sk R B)
Wik AL 3 FhoT .



@ BPA AN L3 AN 5 2226 8 (Rhi psalis) IR T B &6
T FTESI ) & LAY DAL A .

@ BT AL A - ISR WVE 2 AN SR B BT TE AR
LR VA E A S TR R T . B T I 2R 2 AN RE R
R R TR S R AR B . AR AL 2 R S
EJ& (Parodia) ¥ # 5 J& (Bloss feldiana) . %5 /K J& (Strombocactus) |
ETE B (Azxtekivm) ¥ 5E1X 7 A .

@ B NI AR 2 R SR BN frkl 2 s AL S
TGRS HAY KT B ATRTER . AR Pl 2
J& B AL U B JE  SRAR R AL FEER R (Melocactus)
BB (Myrtillocactus) . $i # J& (Cephalocereus) 1 & 1+ J&
(Pilosocereus) LA I ENAE KR 55 #8 B R B 196 i
1 SR R I IR I R I A R OB SRR 51 304

4. FhF R R

(1) Tl 2 T 85 1) < 2 PRI o 5 28 T 405 19 I6F [ AH 22
R X — MAE SR O I . — AR R A R AR —
SR B RT RS AR N B SR il S B TUAN Y A 5 A
®12~144H.

(2) Wb 558 0 R 3R« B 1 2F I AR ANAG A I e g T 3%
AT SRS BRI AL R SR R, TR S - 1 A M BORTE — A
RT3 B R B K AR A RO S5 L S [ £ o T SR SRR
IR, SBMFRFAEMRRMZESR . 2k 6~10 ANmZE. 11
HEBES ARET EFRE MBI, AFEHE02 A B3 4E
1 ). ATCUE B Hi 4k 8 (Stenocereus) [ —ANFITE 5 H IR RSk
AP FIERI g B RUREE, 2 11 H BREERIGR O KBE 2%
HIRE I FE 8K R AR AR SESEAE 9 H IRA, it
PR 80 R AR A R A S BEASAS B S K o i L SO
F A (2= ) o 388 T P 7 B 2871 55 00 ol » PR T A
PRIREL 2 R AN TR I I T 8 R 2, 0T IR B4R EIR 7~8 A~ . 7E [
S rh AT BN 7 S L R
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HE WE E gE

IV

1H2 34 567 8910111212 345 67 8910 111208
P 5 =1 B il A 56 b 28 R 2

A e 5L 2R A T LI 1] RO 58 L X R R £ A
PIFRF R A TURDAS [R]  3% £6 « 55 — Bl SR ECA AR AR » R S AR
BOLHI R I H 1 3R & 7E [ 2L R X R 2k
8 AT A DB T 5 T R0, JRRiE, X
i 2F A X A 28 B 4% K (Ferocactus flavovirens ), X%
(Ferocactus histriz) , H 2 HEK (Ferocactus latispinus) | 5 M2k
(Ferocactus robustus) | 4z R JE (Pilosocereus chrysacanthus) Fll%%
#1 % ( Pachycereus hollianus) % (Bregman &. Bouman . 1983),
EFHIELE PRI JZF= B I Neoporteria (BLVHIHF] Eriosyce
JED J ¥ — NPl SRS R R B W% 20 RIF, & — 2 LBl i
Pk, HOR oo Wm i A R (RTE Jmb), XFRSg
A RA R TR SRR B KA ST R ok A
T ERE T . AP RA A — B . L

* HARATE LA S TSRS FRGPEHNL (RAM, 5565 ity 425,
2009) .,



8 IR AT R DA T, SE B AE I E R A
FHEFTHEIERE TR 1. 7EAD AR LA 2 R b AR 2 Fhk
R IXFE 525 S AR RIS R R AT . 4 Von willert 55
I8 B A FHEE TAER ) Delosperma pergamentacewm « HFh -1 1E 52
W RIR 2 d TFAEREF .9 d JG 950 K.

{E% FATT 4 L 3 Fh R 2 5 O Al BE 0 4 R AR R BRI
RHUHEAH WAL, B LR R R R
FhREA ML F MRS 2 VERKES SR M E.H
MBEH 2, R LSRR .

IRZ — A1 2 PR AR AR A I I AR 4, R A 4RI
A FRy — /N 43 PR A AL 2 2 AR FE A7 . PR E AT A B R 5
FUE AR B R i AR Mesembryanthemum aitonis , £ F
J& 20 d AR EH .32 d B R 25 %, UG AS B340, (EL R B R
A KT, BB Opophytum aguosum Fh-1 5 255 AN
BT 10 d JE IR K. 12~13 d BY R 2F 152, RG 4 — &2
W ORI INE 55 %6 4 A G AN I 0 L AHR) R BB T
RHES . BT E P RKRA A, Rl R — a7, A&
FCRAFTE HUBR 2R b I AN S K 0 b " e, LR b1 J2E P9 B0
LT G 20 £ S o BT A AL 2% e W R — 4. IR
77 AR K E NI A R (B 5-2).,

TEARFO T AL FD I 226 2 NG IR R« [F]—Fh R 6 — IR
ZAF T BRI 2 KA —FE. % FATHE ST (Gutterman,
1990 ; ¥ #iR ¥, 2000) & A B} 19 — L& Fh 25, Mesembryanthemum
nodiflorum [WFNF1EH R LA E AR SBORE AR, §a
(Glottyphyllum lingu formum ) {3 FRAERIE E & A0 B AR &
SEF TR NAE

BRNTEA B A6 LY 1 Fh 1 75 FF IR I — IRERJL IR
TG FFEAN A R+ (ELR 3K 6 T K X A R Bl RS Ak 4
KB AR, G0 2 YR R B R K, 23 4B Y R ST HL 4
AR, A, BB B B AL SRV A 0k B R
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Delosperma p TR T7E)
00000 Mesembryanthemum aitonis( 3 ECHAM34)
AhAhA Opophyinm aquosum(FHAERAH-34)
-0 Malephora lurea(3ELLIVK)

R RZF(%)

B 5-2 4 FESFFT RFR L

(Ferocactus peninsulae ), + N 2 #i # ( Pachycereus pecten-
aboriginum) 24k 18] (Stenocereus gummosus) | 4% ¥+ (Stenocereus
thurberd) %t & 3% Fh % 2 1 50 (Dubrovsky ., 1996, 1998 ; # 4 7%
%,2000) ,

TP R F R T KA IXA KA AN TR E e 2R LS B

Al A 3 L B 2 B0 B9 R SR D 17 ~ 34°C, P 8y 25°C
(Nobel, 1988) , 4 # A% i b 1H i & 2 % i (Rojaz et al, 2000).,
A B FAN AN B R d 0 R SR IR 25~35°C. R K
(Astrophytum myriostigma) 7€ 20~ 25°C I5 2 3 28 80% ~98% 4
7 7E el RO 6 0 2 F T« R 2E F BRI (Moreno et al, 1995),

TE— MG LT il 0 F 7 R 5F gy i AE KA AR, K
TER A Karoo Vi v i) 75 35 BHIF 1AL 8 (Cheiridopsis) F0F1E
R K F 35— Y B B 8 E s 0 P R 2 E N BRI B B, B A
B e e AT PR R BE B R R B R BUE MR IR R E



(Gutterman, 1990; FHRILE,2000),
VR0 F RFIN T BO6LR R A AN REFD 3R itk 58
FI WGP FE A e G AN RE R R . T A AR 2 KR T
(Neobuzbaumia polylopha) FHE(Cephalocereus sinilis) % 2%
AR A HTICHBR . — BN A (B K 655~665 nm)
P R 2F A T 410 (P& 725~735 nm) # K 2,
F5 -1 BB T B4l N AT 5 2 I AR R 2R

F5-1 BAUAERMFLFHORME

F k4 g ©
KLk
o4 ¥4 RiE RS o)
&R Cephalocereus chrysacanthus e 10 30 10
&l Coryphantha pallida 17~25
I HIER  Echinocactus platyacanthus b4 15 25 40
kL Ferocactus flavovirens -4 15 15~25 40
PR Ferocactus recurous 3 15 25 40
Tk Rk Ferocactus robustus 2 15 30 35
e A Myrtillocactus geometrizans 17~25
Wikt Neobubaumia tetetzo EN: T 10 15~30 10
MEME  Opuntia puberula 17 20~25
W Pachycereus hollianus 10 15~20
Figioga Pachycereus pringlei
ekt Stenocereus thurberi
dE3ki Trichocereus terscheckii 15 15~25 35

HE AU AL S P I T Ortega-Baes. 2007: 3 &3 35 T Nolasco, 1996.

Z005 0] LU B — L SR oA 28 A B 3 T W R R R
KRR AR AR BITEANN B8 2 A 10 48 Fh L0
2302045 . FTAR 22 % &K P. Ortega-Baes %5 % B A % 57 (194l
NEFHEPIAL | 1 5T L™ R S P 00, 45 SRR R R
(GA; Gibberellin 90 %6) % #i 5 t #i % JLF- %A 1F L 7 25°C1E#R
IS 25 R . 28 500X 107 1T 000X 100 7% 2 1 b B2 F) ot
TR R CRE GAs AFDK 3%, {HFE 25°C /35°CAE
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WA TR 1000X 107 °GA, AFE 9 & 2 3 X I 13%. 16
S AR TR XTI AL 500X 1070 3R GA, 4b B i 76 16 76 8 IR0 2
ARG T #AS L M 21 000X 10 °GA, 4b B 7E 25°C 1H
BTH 0.8% Wi xR, 7E 25C/35CAEK M TH 1.6%
W,

[i] — S 56 Hp I SR FH S8 21 e b B O 32 20 AR % — A mT W),
SER LR AE 25" CHEIRL R+ 428 4106 A0 B0 () R 2F 2 Ll T e B 4 1
& 20%05 7€ 25°C/35°C AR &M T LR — 3. IESE THm 4%
o PR A I

b3 i 2 1 3R 43 SRR R, — LR B R AR A .
FlF A R R AR T B AR (B 5 - 3) . B R,
Eh TR BT R S R

100
80

60

FIFA(%)

40

20

0

K
P 5 =3 PRV EQ AR I BN A i o b A2 LE

5. PEREEESL

RNEZ W R FE 2 DR AE— B & R e 8
SR IX AT ARRE (R R R S B R — bR H
PR 400 30 T2 ] FROMR S L7 b 7 s 1) 3 85 2% 1 5 380K 22 MR 0
HAITH 10070361, — 26 £ 4F A 1) £ PY AR A0 110 B0 K 504 46
SRR — BRARE — PR R AR — HR AR B — B (Von



Willert et al, 1997),

EERSFE EERIE Richtersveld #J Numees Hi[X #E47 7 40
PR S RN G2 vt 2 3 B 5 AN AS [ b T2 A 5 6 /0 X, AN/ IX K1
0.5mX0.5m 4 MFETT, — 3 20 MRETT, BTAL 5 m?, 1980
10 AE— BRI AN TR G RA D BFh 7 R EIF T Z R
M., 198143 H23 HEE30h R T 25 mm f. & 3 A 28 H
20 AMBETT LI 10 123 A b A FF ik g X BT 2 TR
ZEFARK ZR g 1) B (R 12°) b BB AT (R FE 7 i . (E
YW BCRAIEREE 1 H 7 2R A EWER 4 A5 HVF 2
ARETT R C At R — AR i #un 1 13%. 3
1981 4 8 A.5 MHHRA 2 IRFA ZIE /N, 20 S5 gt
RFT 7 vk HAB A 2 LN E WY,

SRTT A 4% 2 PRI LL A0 208 7, AR B AT I SR 7 b At A 4
AN » 22 PR 1 B0 AT ATE A AR 4 s 3 — 6 KR 2 PR AL
P R KK B AT X LR FR Y nurse plants. il 1%
NIRER) .

REMMMZ AR Z MR T —MtE R R, AFH
b XA [ (9 2 RS S ) £ 08 7 LD 7E JEE P A5 E AT 2 i (3R
5= 20

RN RZ B R R R L EENE, R
A — A 1) )0 I DR T A A A B K KR T o A7 0B Dy
JEAESRFR  RIVOR T AL 5 U7 T X BT RE AP A W A G A T B EE
X R E R IR U A A R AL,

{045 L FATE T, (R B YA IE 57 TR BN, I
1) 280 2 AR /N T e 32 3 22 1949 O BT 6 A R R i R L 3
HEK 53 AR TR F A 54 (Nolasco et al, 1997), 4
WSE 72 AL Al N 5 28 7= 1, B 2% 3 SR T UL B2 48 5 7E 50~
60°C . TIREEWIGEATFFK 10~20°C, TEATRE M KKK
AT YT R TR VTRE TR R REIL S R E R B
FERM AR 01 B E A FIRE T SRR ELARR, RE
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S 2N B O P N M T T ) B B D T B
WY Al Zulg oppydgod oy
[T -] 73 Y 6 1710 nopov voowmun |
T M s DurISD Sna
A SRR Hy oty
B opid s1112) WEYW Ny Y
Azm Hmmmmu DIUIPOUD]AU DI .QNE.\:C Azm.\/ﬂ_.e H*Wwww& 0212121 DI
T N [Ss ] M ERE
oY el el 3 =
23] -l o [T
K E Ehd
piiewi153: ¥
9 T
R giak HEEN
pie 353 W vpayind vy
HE  HEE HYH DanenF 15 varFawiny)
W % ik % % %o % %
MR ST 2

HREYHGREEER -s¥



R FT LAGR AP 40 1 e 32 B M0 RA + RE A A D oy B Bk 7L R BR
A B = ] BB A 7 L TR AR ek 22 0 T 0% [T R BELLE T
HAPERN TR Rk .

DR R B ST 2808 2R gk 2> T PPF OB 73 ) » 1 HL
FEARGEREA BREGTEOL T IR T K B 5E 4. H00GE L O A
ji T PPF k> 7026 B A AR 2 . Altesor it i1 Tk
Wb AE ST 10~20 A28 SR 9 CAM R B 502K R BR AR
RN Cs 7730, MEFEMROLIR T 452 K.

6. N LA Al B A 2

VAL JL A5 A 28 2 PR A 1 R 25 A4 i 254 ) 21 AT
N THEROTERGE T 4R

(1) b 4b B — fe T AR A IR AR 23 ) b B, R A
RN T N A T R fe R TR B BOR A U R T R R K
PR AHBLLE JF A 7 AR 5 A5 B, 5 — O A I T JE
FFRF LIRS . HEE R AR, — A FUR A B30
W IR RIS B AN AR R BR . P R R
ZERAJG T BT RURANT SO SRS, PSR R SRRUS B
FRA RS S F N BT T AT I RN AR AR AR L AR
HE P S 5 S OB R T S A R

(2) HERDISIA)  — MR L, “ B AL R E 3 R S & B0 b AE
PRRAEFE . AR K BB R B . o T #0746 T )40 35°C
LA b el R e B ) 7 U 3 S A . & RAE B I 1 1R
DU R AN AR AN 4% L T EL 4 A K g

(3) HERP A A 2 T SRR 4, UKL 35 50 HLALA
TEHABE R ACK CEB AR B A0 57 /K Ja K & iFfE L b . & 26
R pH R YE . LAHT A B A 24 25 BLE A SRR K
I A TG L

() BERNTT I - 22 PR 5 I ARHE » ORI B A4 5T A b7t T i
o A NEXR LKA T AE— A B 3 58 5 T R 1 ) A
MLAT . REHA AL+, WG SR SE B IR R AR A
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RANG I TERDEL . NI A0 4l 1A RE A I ) 2

ARG SIS A 0 353 P w43 4R R A B 5 L B
B A AE I TR RS B 0 R A T B R R . BN
N A 0 B S B K 2 S /N B R T R R D IR A RE R
2 A IR R I R ANBUR A O TR R 2 s BUIE e A
FEF AR D . SCERA A FLLE 1926 R NI, 984 YY)
R 18 b 36 5o 6 I8 A 2F CRF RE AR, A 7 2R AR 35 27,
2009) . SEEHP ML H AR L RATIT B AG  R S oL A WK
B LT SR B H 0T R A RS -
K. 0 EIESCIE  ASE G SRR 2% B A i A

HRAb A (T T A (R i D R AR T 5]
FRINHEAR £L o /INREA T 148 ) KORE R3S 4 0 T 4. A I il
BBt 2 78 RKCOR A T IR 5 0 A0 2 A S 0 R 5
A RIS 7K 73 AN T3 8 W A7) J9 35 45 ok o 5 1 4E )& (Delosperma)
S5 2 A R A AR A A AE £E (Conophytum) M A A7 4E
SRR RIEE D RN ANERA DR B
AN X LR

(5) 4y A B AT 4l MR K SR THT I RS 4 BRIRAS A S0 Bk
A EE A A BN T 4l AR T A XU . BRI L — R N G
E MR ) LI ™ A I AT 5 R BB B i SRR R —
BN IR) JE AT T 25 s R AR A N R S R I 1

(6) [ i6 95t T < f S5 40 O S S O L BRI AROB I L e
e O L R A 4y HO) R 2 S 2 U A R E I )
B X 6 ~9 H B IR R R AR A A A 3 T
I % A M S A 2 O O D BRI T N R T3 T R A
A4 th T DUZE 17 3 AMi— ORI A R AR 25 . B TR AR
FALE - H e o HYVA il e I B e D B i SRV N
A 5 2 U LR MR A S B — B B B SRR i R AR
i ) T ) 4 17D i 55 1 T RESE K FE W R A e R B
RIS OLT A AT RE L, ORI o R AR I R R



KFHA S WE (Grapto petalum bellum) WAHEE IR A= 4016 J8 55 2
BB DA TR s OB I AR 5 W I A VRS A B4 I B
BT A R B B A b B R AR E A AR
TS A A T AR b A s O A A 5T B AR 2 B
A 0 VR A T LA FEAR A Y AT E AN AR A 1 T 58 AR
XA,

(Z) Rt4%E

L. 4%

() AN 2 PR R A N S ) I 2 0 3
TRFAI . AR VF 2 Fh S 5 0 78 TR B A B R R R R E
ZERZ AR AT F A ITER BARE s RZ I+
o XA T C 28 AN IR M, Al N BR A 3 1 b I 25 2D
BRI+ B R AF 3 A E A R 2 ONED Z 4F
H o AR R NEE A LB Al N BRSSO KSR
AN I3 = b A e

MEER LRt I AT AR N — A FLAE R G T HFF ikt iE
A AE SR T 0 4R Y 3 A R A L R A AL A K AR A 1)
B CEG A, 1999)

TEUF AR AL T R SR e A BT RS . whE R
LT R UL 5N AR L PF 10998 Mk b T 43 5 H — o iy JR
PN Si0E Al N 32 7 BE 9% B (cactus mild mottle virus,
45 Jy CMMoV) . 3 Fft 37 295 7 76 %3 75 53 2 LR Tl S A8 -
% (tobamovirus) ffJ—F (B. E. Min et al, 2006),

ELZWEMEE L G RDARE ERE L, REZEA4HTT
— S BADE R A AR S AR R AT LR R N AR R AR
TERA FRRAT o Al N SRR K SR 9 — 2557 & B A Fh 2 41 2
I T B T e A B T A T b I SR ALY R BRI SRR

DLAEAEA 51 Tl 22 5 A < T B B 17, 302 A 51 30 Fh 7 I
IR 225 AR AL BT AL 45 RUSOR T IR — A 58 B AR A
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SR RPN (BAE 2 A1 b b e R T Bt
B L[E AR R 1A R A S O A A B A B
AR I L EUAS B A GR 2 AR B T AIRANE B0 CEIX TR L
N T L I A R B B A i T B R H B
T ARG R MR BOFEE B AR, BHER — A K
. A AR PG R R AR 1 DL AR A P A

D SRAR AT R A SR T LU A 9 A i R B R 4
A AR

(2) BEA BRI RIAE %« 2 AR 168 3 — RCALE X I AL A )
AR R BB T Bk BB AL L 15 B A B K R R AT
IR 2 R A SR AR b A 26 4% » T 4 SRR BB B o 8t
TRk .

TR BA N B RRD I it AR 2R R RN, B H AT 2%
BN (Harrisia) MR S A  (H R A A i

WAt AT B R U A A D AL A D9 A R A 7 ) K 5
TEN CA 28 A 3~ 4 R 7E e (E A R — AT DU B
KR

P NNk & i b NG S = @t U R T N S S e S S
B E B BARI RS DR, — S 4R R (I BRA 0 BORL 0 4 R
REEB AR A ERSS , — H iR KA R, H2 BLEfE
FHE ORI ARE] T RAE D9 i 6, — B BREEI TR E A2
FOREAEMR BT UL SHEE W] BEA BEFIE AR O &2
BB R R D R 5 IR A 2%

(3) S5 () A7 9« PR AR A5 R AR 00 1 R RO R . B
SRS SOR R B 3oL i AN R T 0 2 L (ELBILAE T R R I e AR
o DRI B PE AS R KA (20°C BA k) # AT LA B 32 L 24 4R K I
ATl AR AN R B2 AL T A R AR (I R 20O R it A
I R0 VRO B B S PR AE I B R AT

TR BTT IR A AN T 52 R A B LAY, SR A 5 RO il
RHA YY1 0 A RO A B A W S [ . AR A



TR % S B R A 2 1) e T F W 0 J2 COURRIRBE )+ 3R 2 1 452 )
VISR B 40 L S 1E — 2 TG B I R 1~2 d, B B J2 43 A A
AR L A 0 A U TR ORI 23 2R ) Sl 1 4 A R
DX SR G K B B 2 o 1 e R Al A ) 18 £ 20 23 240 i A%
VBB A o 3R AN A v AR ST L 900 Bz 948 LA S B2 2 B o 4 I 40
Z 503 (AR A A RG] B ELHE.1999) .

R b3t S S0 eI B [ e M N AE 5~7 d JE BR 2 (IR AR I
R RE IR, G E G E SR T R R R 2 KA
£ ZHO t T IR E 0T AN SRR BT 8, X A B T 916 SR
B HIERE B . BT IR S T 202 H ik
B SRR A AR D A AH L SR R AR BT 51

(4) B2V B L« 00 2 S N2 T~ B A o 4 2 J 2 ST B AR
T ANV A B AR L IR B 8 1 35 2 18 15 R Tl A TE AR A
T () SR o R A 5 R I T (s AR PR R . W
E AR BIGHT AR T B AL SR » DAL 32 F) R . il AR A B
2R — RO BB 2 B S R A B2 TS M B L
A T B REAR A 5 R [l 2 S 2 KR B X AR A L. A2
15 1715 5E A I B I A BRI SR LG £, RO BTG
T i OREAR A 2

2.

Z AR i ZE A B 2 D HORh S AAR L A KK 2 A
F43 BRI LAR & A AR A BT R KA A R A 5
2508 (=S S /A L /N o N s e s A S L A
FEAT L3R AR CRUE A BT RO o AN RO A X0

(L) FF 470 (DA 5 35 « 906380 5 AE 3 B P AT L ARLA A 26
ANE L — A BUAE 10°C BLEREAEAR , ER AU 2 15°CEE % 18°C
VA AR a0 1938 5 AN 3k AT 4 o (R i R RO R M 52 R
RS AR A B AR GRS — 2 iR ). FEAR
il EEARAEARAS 53 i LR AT DO A

FERP ARG [ R B 254K 5 -3,
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W R A TR BT

W BRI RERES A 4 PR BT ot il
WEH CE 7 PR HEHY

WEH WU TN T R WY

W R B HE T H
WEH WHE HE WG

WEH PR HE WY

O HHE a0

B HHE HEHE WY
HEH T A Wl

HEH R L83

bl WHE 53
i M GN PR R

W e R BT EBUS

W SN HEHE WY 577

HEH N R BT fikras

HEH WA G T R REHE A

WEH W PR REHE I

HEH AT TR HEHFE ENMYE e adl]

% % i
[l a2 4 Hdy R T = %
UEIBHEHAZYR ¢-s¥



HiEEW CE A PR HUF whaiaquisg e
T A Wk R 7 npag 08
HiaEW & PR T el HEHR
W EE A % 95 -fu sl
HEH R R gk W JuF fien ]
W A Wk i piiEnta
HiaEW EE WA i Y
T £ PR T el Pa1£100) 214 5
T BRI R REEA aoyuDiay il
W EE A JuF soyuniny] TG
HiaEW EE B B UE A

T HER M TR A e fu S22 8

6253

HEH PR B fu HEEY WIOREEY
] i Tt R

] [IES i HH -+ e

WEH R R HETR A T I

W X R B HE L (15
- % & % ih

[l [ EE 4 LEV2 HY Ty % W
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(2) FT4EHE B

D ) ZE B GG IR N7 15 F28 5 BT 38 O 4 Rl A T Pk O ek 2
M DI S AE A 1 CRLAR BERR 3 1) ¥ b 8 0k BRI I
TEA KSR RIBEE T, KSR 25 BOAR 5 W 3 B/
HEAT o S RFH S Fh 2 m] Y E 5 A B4 (i J) Crassula
Sfalcata) , ] [EIFERL 3,

@ S10)R e 2% v 4 B TH AN e 4 45 R AR

@ A7 FEAL Ja 46 1N 1 RO

@ AT R EIH  HREEIR T W AR s
TR VT T 2

[OF SRS 2RI EE S U NI VAT

© A LeRh AR A L AT P K 4 2 s R Ak 2

3. Gk

A5 — M R RR 2 T« 6 — MR A A S R 2 s A 7 2
R T LR I bR TS RE 2 T KA A
T I B TORS AN AR (I HERE IR AR A T 2 R B2 2
IIRTTVEE . AN R R B CRIAC R BR St mT 2k

I3 MR g TR A dog PR 1) B T R AELAE T 32 300 A R
TR MR B P BRI 20t/ R B B bR L EEAR R
HSE KT o AR A AR V45 T 25 B SRS A



7N~ REHEY

[ W% (ethnobotany) BfF 7T ¥ [ 4 G AR 16 72 #4a
AR TR L TR SR B U D 4 R O k3 PR . AR e A
2 U] LR AR 9 A AT JER AR 4 420 R A i ROR A A T IR 5%
NE RN R

Z PRI A3 A X K 2 7 BU T 5 00 X 33 1 4 [X A A
AHAS D s FUR A AN B R SR AR . PRI T 32X 28 3 X JER A IR ST R e
FERPEAR A 8 2 A ORAFF A5 1R SR (0 A28 I 4. A AT AR Ll 145 )
AN SRR IAG 2 IR 5 S ARHE Fh 2 T AT & A £
LY/ STy RS = v I Uy S E R S S W LN - 0

WHFC 2 PR 5 T IR L 2 B B L. IUREES
A B 2 R AR R VE T IR A A s BUAR K A R
AF D9 £ i 1 — RS A AE AT AT 90 50 RS A g SRl R S A7 L il
KR FLRADNEE CRIFD DR EEAL A 35, 7EIRBEBAL IR
R X BT KB R IR B R S

(=) ms

FEE MR IEAZHL I BdZ P Nobel KT 7T AL Al
Eﬁiﬁ"]ﬁ?iﬁ-ﬁﬂ\?\] N T AN e e 5 22 %5 /b AT RSB W)
F 9000 2 AT, REH N RIMICR LR Z, HIE A K
fi%i@iﬂuﬂ:«}kmT%Eﬁuﬁ%)\mfghﬂ‘ﬁ%m?@ic

EE A AL#B Serra de Capivara 3 [X & BLE 12 000 4 i 1 1
T A — R AN S ER 29 E B % K N, Taylor %5 7€ /&

KEERIRN Tacinga inamoena CRAHA B .

FERREHFIR 4 200 m 22 55 31 X FR)— AN 7L 300 58 i AP K

IR, I HE P K EADN EFh T, & %58 R Austrocylindropuntia
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Sfloccosa (EF)

FE Chavin de Huantar <% i A — T #2840 AAE 10045067 Bk, B
43300 £ 4E, R, KR AL AE A 25 RN 1 Echinopsis
(trichocereus) pachanoi, >} 1% K€ Jy 2 [ 4+ £ 8 & L b
100 km &b Hi =19 3 000 45 /i (¥ P 2% LA XA N E BB, A
FORHIEB X P AL 2 A JTRT 200 4 545 49 17 R (Nazea) Hi X
H NI HE R YA

S VG R R A — R B I R R B 2% B s AN AR 2 Al
BB AR Pulque 8,

I ARR IR — A 5 1 LA 4 B AR 7 25 (Aloe ferox) B EME
WA EERNE M Jm OLFRER 3 B2 J& L Brach ystelmma) F1 25 35 Bg
J& (Raphinacme) FJRZEFEE , X2 [ RARTR 5 R Ak
JRTHE B AR TR B UIAR O . TR I A i i D) I T V2 IE

1} Karnak {9 d7 4% & [H F Thutmosis =t [E 554 £ i 2
Z WREIR . 22 %58 2 R FHINEE 28 [t Kalanchoe citrina .
B4 3500 4,

(Z) &REY

“RUAE R NFAEIE N AR 23 2Z R o K 58 57 55 AR 4
R KRR TIRKM S A K EE 50 AR AR
A CH Sk AR 38, AR D & I R B ok B £, 4 (Native
American Ethnobotany)— 5/ 28, Jb 3£ L H ENEH 2287 1 100 £
A FERIR 1649 P AT B AT . 7E £ SR L R R R
e 10 B P 2 RREIBIN 2 F (R 6- 1),

F6-1 EXIFWHEREENARBEY

o &
% W B o4 T
LA 4

1 PR Sk Prunus virginiana 163
2 At HRLE Yucca baccata 126




AL RS F

(%)
Ll £
%W B & 1 A A
o4 % 4

3 RAF E S Zea mays 121
1 AR R R A Amelanchier alni folia 117
5 aF 3R] Prosopis glandulosa 79
6 R BT Rubus idaeus 74
7 il AR E AR Carnegiea gigantea 72
8 WAL E3 Rubus spectabilis 72
9 PR INERHT  Rubus parviflorus 71
10 &R G0 Typha lati folia 71

BRI T BB L 2 T o0 A ML (B T T S A
G AR SR A 2 i E R e R E TR, HRE
N B 560 44 P88 B v o B 22 AR ELNAE D Saquaro, A 26§ ¥ 7E 7
WAENA 2AALEAKEEANEMRENE. BT EXA
Saquaro F& UL ZE AL AT AR T M Saquaro SRESYGR I (6 H
JRE 7 AYD IR 5 —A Al Saquaro H .

PG B o # R AR 20735 B2 7 b 0 5 9 AR 8 Mesoamerica.
R F AN R Y 0z —, EEE R A 9 LA
A BHE7E Tehuacan Valley H (X 4 52 a7 A S « 552 -5 (10 1 #h oA
(Myrtillocactus geometrizans ) {E Bf 4 8 800 ~ 14 000 4E [
Ajuereado BT H B, 3 7 #E4 7 000 ~8 500 4] El Riego
. B 2 (Cephalocereus columnatrajani) ] §ll Bk ( Echinocactus
platyacanthus) 58 H I 3 TR FIAL N 5 i 00 Fh 26 B L E 95 2
ST NI 7 A I Al N B 2R R SRR (21 C WD) o

1535 4 H i (¢ La Historia Generaly Natural de Las Indias)
chifti 5 BN 5 e N RORAEAN N5 (Opuntia spp. ) 1555 . H 767
A R T5 FEL B S8 G A 3 1) S G R e T B ik b, v R I Al
NERSE,

A 44 (Bravo-Hollis, 1986) . il #£ Mesoamerica Hi [X 5 83
BN SERHE B R L AR . AT — S AR Al A A
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R RIFR N pitahayas, H4FLRER (Mammillaria spp. ) [#
RAHR N Chilitos; 1 Opuntia J& R T & FIFKA tunas. B R
xoconoztles. 75 # (i FK nochtli,

A 62 Fi Al A HRHE Y A 250l T DR IR B L A= 2L 34 Fh Al
NBERZESAEW AT,

FEIMAIFLE , BN S 22 N E XKW Lobivia corbuta f 952, 4
FRARE . BTTRHEM B L, T3 b —Fhi B R EROR R se th 2
A B I — FAE Y (Corryocactus pulquiensis) I H5E,

PSP A SR AR TS 0 P B Al N 2 Pereskia aculeata il
P. guamacho [ B 52, 24 H N B N BB £ H B 5 (Barbados
Gooseberry) .

S SR G BT (I 4% O 2% (Agave salmiana) Fl A, ma pisaga
RS L AT R R BRSO )L (pulque) (3K 2 —Fh 3 AR E &
WRTEICR . 53— PR 22 R Agave tequilana 1) ZEFN 3
DT 28 R A T B Ctequila) + 3 Fl i (6 B B4 v © XUBE 4
7

TESEY LA Ah M X, B JE 4 & (Zulu) N A0z — Bl 25 25 Aloe
krausii FYBAEHE, T Aloe boylei 1 Aloe cooperi ¥4 1H H % & 2
JG AWz Aloe zebrina (BE Ty 745 25) (46 R N R £ il R REDE

BB RKAER (Carpobrotus edulis ) #§ Zulu AFRH Suurvy.
B F AT A AT R BRI N BRI R A O R T e SR (Sour
fig) .

A — M FR N Noors honey fi#4 % & LA K 8k R 2 A
Euphorbia triangularis CRYED) SRR B IRE) . RS, EHE
(Xhosa) N VU4 K 5% (Euphorbia tetragona ) i3 a4

I ARTF X A — ST A AR I ORRRRY 2 A L E AT A R
KK EEFEN L AR A — 22 TR R ER 2R, B2 B
AT A — 19 PR ZNRE 8 TR AR KR . 24 A
EFRRIA 2 WA FR KRR, EEMEH Euphorbia
esculenta IR K TR TRFR 6 BE LB \E. gorgonis (&5 PR) . IX



AL RS F

PRI R 5 B R 2 2 R R 5 17 5% — b LA BR (E. caput-
medusa) , BAIZ JG Gy A8 vl AR AR LE 2 I SE 25 /N A B
oo AHFIZKZU/ANKE 5 o R0 S0 90 B A St T £ .

AT ELEE AT 2 PR IR A — S 0 R T AR E A 2 A
WD) HSE S FOR AR SR R SR L (E A A

(Z) ZaREY

TE B 2 BB T o o 245 R S o 2 WF 0 38 I MR
o RN AL ¥ 9 iR A PR AR B A IR S
it B ENEE 2 NILE ] 2 874 At e N 254 it iz i 1F y fr
SRR SR, — ROk UL T LU Dy £ 1) 2 AR W A 25T
AR RG] LA JOBEATE 2 . 1A IR 2 I 2 R A R
BREIZI A .

FEPNALF LA S RHE A & A —Fh i 22357 R (mescaline)
E2E P B, A RR R R0 BCL) M AE . W %08 K (Lophophora
williamsii )M % [T 4L (Echinopsis pachanoi ) , &4 4f JLF 5 4 )
JR MRS TG ER (Pelecy phora asseli formis) %%, UL 1% 5 F1 %2 6]
FEBCE 44+ 0 R B VR — S R M B T R S IR
I3 I RN L & B 2 (Datura) . 4 I VB MR REIR AT,

TRZFZEAAD N SR R ST MR MK i A 22 S8
FI&RJE R, SRR K AR B (Sempervivum) A LKL T RE,
I HEEIE IR . Opuntia imbrica 1 Mammillaria grahamii ] Jf]
VAE . Opuntia humi fusa 7] G445 .Opuntia polyacantha 13
R TIR IS . R AR AL R IV 2 B SRR KR .

R SE PN R [ KA e W A (Selenicereus grandi florus) il 5
T 5F 577 [ 2046 JE fa i (Echinocereus coccineus) ] 16 O IE 95 .

FESEPNAT HHELE OB L & 2 R - n 22 I A AR B8]
Opuntia leptocaulis . 1 B 5 % . 18 FRAHRER R IR o

ey 2 (Y - o S I AT 6 3 T A R R 5 2 2
1 e 2 W Fh 284 8 BR . Agave fourcroydes (4 4% 2 fR) |\ A.
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vilmoriniana 55, T % 4 1% HFL 2 WL Y 6 T )2 (Dioscorea
elephantipes) . & i % (D, sylvatica) F1 5 75 5 f1 H J& (D.
macrostachya) WE A IS B4 F i B AL

B AR KA M B OB 4> 28 8RS FFD « 1 JE Zalu Ay
gifisila, Xhosa AN umagaqana, A] 35 7K i FILE BE 2 i . AR EE 24
UE W B B0 By o P REO JULHC4f

7E( African Ethnobotany)— 451, %] X £ W1 80 £ Fil{E
D TR R A R OB R 25 Fh RRRORS 1 R TR AR
BB 2 B AR 2 B AT B D BB 5 o b AR A
4 Fh s BEERLK AR 8 Fh, KENJE 1R, TR MR 3 Bl E A E
FOEEJE 1S B BT IE 2 B TE I ER S E R 4 B e R O
AR R 1L . SANKRMEERL AR B R SRR
HEFMAE,

[ 1% 77 (Bulbine lati folia) s B HE Zulu AFK ibhucu, {471
VR HEIE JEIE B & o, 101 Rk 75 b O e o PR 9 R
WA —E . WAREZIEN, R &6F S MEERE &Y.

#4F Xhosa #1 Mpondo T AN 7% I KR FL 2 A ¥ i e
(Euphorbia pugni formis) &5 bR (E. gorgonis) i % F 5 k%
CRIHE 7 U5 )+ 4t 5 7 JJES 7T 2 i %159 . Sotho A, Basutholand
AFI Xhosa ALK R R4 22 L O R KA 2 WY
VA MR A B R 28 0 R I (Euphorbia ingens) | &k # (E.
clavarioides) IV K (E. bupleuri folia) %,

PR N2 D RO K C RGBSR BB A 25 PR A 1 25 R
% AHH AL 3 Fi: Aloe vera, Aloe ferox, Aloe arborescens .,
U2 R R CIEM N R 5) — A 411975 424 [ 4E
Fiaomh bz AW T —F 2 Aloe chabaudii {1, J1
/NI JE BRBE 2

(M) S EHRIAEF
ST 22 B e & 22 SRR Furcraea J8 IR 2 M+ 2%



AL RS F

LR R T DA T . TESEM M S L WA
vh R IS T R R B ISR A Ty AR, HR A AT R TS AR B P A
& Furcraea J@ ALY T . H §TEH 2 5 =2 8 i 9 F e
Y Agave sisalana Fl A. fourcroydes ¥ 2 1E - 4EVEWIAR B .

FZ PRI SR IR Gk i 48 T T 38 9 3 2 400 4T (R D)
SR Aztec [E T (¥ A0 AN 58 1 27 A2 (R R g iy Bl
Royal Red, 24§47 J&F 9 73R4 Gk Giih # 100 2
T 2K Fh A AR AT B — R, X B4 Yt — R AE BRI A AR
Bl A A B . 18 a0 — (4 [ 2% 2 S AUEE F SO IR R A
T IXASFRE SRR TE IR By R AL = R L, BRI Fh e
BEE AT C R A SRR AR ETE B OB R e A
FEHEE.,

g i 58 T B AN AN U0 AR F) 3 25 L S 2% A A R 6
BHE S AR 2 PIRLYIAE 9 555 68 B 98w R RHE Y
S04 B B 1 5 AR 2 53 BLBE ( Euphorbia virosa) « J5U5= 1 76 49 2K
[EAIANE Sk P s 2 i N LN 8 S
HOSRIRTE ST K L5 R B7 85 . oA 10 7 27 1 K sl RHRP 802 A 4R
J & (Euphorbia candelabrum ) i 385 (E. cooperi) K K &
(E. ingens).

AEE R EN &S 22 N —Fh e 2% Agave lechuguilla 1E i 8.
T B LA A% Y — T 5 25 Aloe buettneri AR5 R AR HTIN N E
ANESRFUTEME . BT T 5 5 RO R AL . A B 20 A .
FEHREMEDL R, + 5 H Aloe ruspoliana HIITRIRIER 1iF A&
HyaenaC(E ).

G A AR D ok A L 2 A B S 5 ( Euphorbia
cooperi) VT IREE s B AR BE RN 55 — Fh KRR 2 W b R
[T, TR e A SRR BT AR R X L
T SR IG5 HE M YE 15 min J5 @77 L RAEA A PRI .

RN ITERAME, ELE, FEMEHE A
EEE TSR, CHERERFNROENE, EHE,
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SHEMRERES RH LN

LL Echinopsis atacamensis Fl E. chiloensis th % # F 1F % 3%
EL

5 NFEFE 22 [0 2 55 R 70 3 L 53, D ' R0 I 0 VR & UG R N K
Mg AR IR

AMFHE 38R (Cavanillesia umbellata) « F A K L AN
0. 12 R IEAT AT AF A4 R B8 SR A R & (oA

(H) RESIEFSRBUKNEXHNZ AEY

LN A 1 Bh AP T A 5 A RS F85E , 550
AN 2 AR S I R R I TR X R B AT B AR AT AE
FHAXA LS. b SR ENEE 22 N AE 2847 5% AU T & H 3
FLGP A TR 2 0 K — 28 AT S P R R ARG RO
“Father peyote” , T — f ) U it K 5K fr AT o A8 A FE — Fh RR IR 3
TrEAL AR S WAL, EILE A BUME R MY IE A
FEFE AT R TG ER AN SRR . SR R A AE 2
FERETE B AR JIFE 198 0 2 IADERAE T B 65 1) Mestizo NS £
AR I A B e 5 S AATTHEN R 3

AR — b 25 X 2 AR T4 SRR IR £ IR SR AR £
REWAE XK., FEERETN. IE AZIERKANE AERK— k%
5525 (Aloe aristata) BAEF R T L M TR K15 1. REE
A (Sotho) Fll 4 & 4 2} i BEAE —Fl ] Aloe ecklondi 175 25 i #t
5+ DA T L IBE DA 56 5 K N 1 34 D KR

Xhosa N7E#Z T AR B Fh—Fk Euphorbia tetragona A Al
AERFR KA MEZFREKES, 1 Aloe rivae X7
25 B PR TE A S BURT L 38 BT R NP

FRE AL 1L R AR Opuntia dillenii X RN % Fh 7 B T
T ¥ YT IR

g 417 31X A 3B B XA« 2 — AN N 21 2 S i b —
[8] %% 52 g (Anacam pseros spp. ) FEH « F R O BEL A ATT A (53X A
T U5 SR /N RE CR A B 10 52 175
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TESE P A B S R S B A A BRI H R A
(Cylindropuntia imbricata ), K43 3k (Coryphantha macromeris) .
[t 5t CE pithelantha micromeris) %, b H i 5L #E Tarahumara
TR PO IR RAIAE A7 ) T e
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B B AT 2 A B
B BhH B

(—) &A% Lithops spp.

AR A B 2 R A AR ISR, BT ERRTE A
T, e L A, T R R R TR A T R SO — e
£ o BRI 45 B T 2 ORI 1A BT 2 PR AR A0 9 B UACHE 1
JE R R AR 2 T AR A X e A A,

SR AR 2 B AP A A K, 500 Lilg— R T %
[ R I R A B IRA B KM . 2 NSO E A S T
R —2 /N A L2 A A HEAE (Cono phytum spp. ) EL #5815
AR A PR AR R P R

EFINN BRI A TER R AR A e N — A B
SRR o A AEFEJE R0 I b A 10 4 A AR KA I 40 A0 X AR
NIRRT X AR RAT X AT RIS,
YR A A AE I 4 FER A A X IR — DA T2

L 2%

ER P 4 e b, B — AR e WA AR EE A
William Burchell 76 30 SIS T s AERI R4 22,1811 4£ 9
H 14 BRI T —F AR Wl i A R kA . 1812 42 8 A 23 H
b 25 3K A A i T P ol PR i ) 240 A 38 €8 Africana 4 T
W) « HAE P 15 T 4 FR . Mesembryanthemum turbini forme , 3
HBEERTE HhAE . — AN AL S, 9% [ B fE R % K N E.
Brown B A A AEJE (Lithops) % E A M 4 E TN Litho ps
turbini formis , {44 N SRR 1 &, J5 AAE Burchell 7 30 M 25 Ff
WA B HAC R & ARG . BRI A — BE B RR Oy 73 26



L. WARTSAEHERR A B

FHIFRIAEA IR TF 5

1E Burchell RIUVAEA LG B3R 100 4 AATJLF45 Hs s,
WA EERFS X R Y. BF 20 Hay), EEE KK
Dinter, A. Berger fl# % 5 N. E. Brown A4k /£ % {E th /48
A BRI E M. pseudotruncatell i T (1908) . M.
lestiei 8 1(1912) . M. fulviceps EE1914), LAFELAEM
FhEZRIH 0, 1928 4E N. E. Brown id ik 28 Fh., 1946 4 G. C.
Nel id it 50 . 1957 4 G. Schwants id it 68 Fi, 1960 £ H.
Jacobsen gk 80 Fh, Fh I I BE PR, B TG B R R BLAL . K
Z K LIRS A AR R IR R TR

1960 45 B IEM D. Cole Al N. Cole 7£ 4= A1 HE I 5T L 47
e X0 KA —ADRAE T FHBR, — D RAWFER, A
XA RO BT SR 7= i TAE A I &R, REET K&
PiA, TERATHEE . T 1973 SEE R B F 2 WHEM ¥ 22T
(Excelsa) &% Lithops: A checklist and index. ¥ 4 4748 “ f”
— b B 40 B4 A, 2001 4EH 2005 4EHT N AL Cole 45
HIAEFTAE B 4> AT R R b L XS AP B2 37 Fbr,

Cole KA M43 FIAEAF B A 1l FLi0 |z B, BATT4> 210
IRYE e AL 8 T 8157 £ (Lithops verrucosa ) RIAE (A8 46K,
S — R AV R AR B IR RN 3 A e L
B R . HoAth oy BRI E A TR L T & B 5 4 L L T
B GH RS,

Z AR . Cole F I K5 Al ATT R AR A5 A ¥ B8 BHE 2 5 ( Lithops
locality data) . 47 H 1K Cole a5 72 H b L B TAE
BERABATAWIANTE S 5 AW I, 1981 4 C001~C357,1986
44 C001~C381,1988 4 C001~C392.2002 4 CO01 ~ C400,
2005 4 C001~C406, 2010 4 CO01 ~C416, IX %645 5 5 /& i
ARAET T AR RMAESAE E S R &R
TP 7E B A AL B 7E H 3 EAR Cole % 5, UE T 2 4F
#M&%,
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Cole K1 [ 43 KB T 37 Fhob~ , &4 W Fp A1 AZ Fh 52 4
(2005) XL HERELE Cole % 5 b 4% B A B 5 55 4b, 3l H N NI
Bl AN K N 258 K K A ARG b AR I 7R R 7 M g AR
F R A RS . KBS A UR A F PR A R — A
bR A, MARPE B ZE RINTETE S M I LB DN ZE SR,
It 2 e 2% i E .

Cole %t 5 i Mt — ¥ A J5 7= M (¥ 2 22 4% (L. steineckeana
C388) , i i A J2 i [R) A4 A2 7= 40

2. MFRSy A S PRI R

(1) HBFE S A AT AL B A0 S50 A R AR R R I = AN E K. 7
A AR EE I R FLAN AR TS R FL AN EE W) (Lithops lesliei) —Fif
I ARAEZ [ R — AN /AN X el AR AR 1 Al 4 A DX R AE i,
S AR A R AT E R AR ALK B AN R (9K Bt R
HOoM: RKNEIEE T 20 E B EMHFRKIAAILANE.
SR A X AR KA 130 75 km? o {ERFh 2 18] 40 A5 X K/
FES IR K A R (L. Optica) (X535 7E 48 K L 7w ¥ g 3 <
200 km %5 30 ko (¥ X 45, T BB AN B B TR e AL R
K (L. optica ‘Rubra’ ) {XFEFE B 48 K 10 km bFH —HIR N
1A X . TEM B4 A (XA 26 Jikm?®  H 249 T A RIL T4 1
M.

Hopth 4345 X AR /NI PR BH Z 0 E (L. werneri) %K E (L.
meyer) BT (L. naureeniae) , KHZ: (L. otzeniana) | i K
(L. francisci).L. hermetica FHLE (L. viridis) %,

YA XK HIIE A B4 K (L. schwantesii) FEWE (L. julii) .
B ot K (L. hookerD) \H#¢ K (L. aucampiae)?%,

—FBRAE  A3A XK RS 3N R U AT T
WAL S R A KA BRI A 5. BREGHE 5t E 5 A X
IR o B SR S — Bl A 403 X IR AN K, (IR 2% AR AS K™ s

* 2006 4 D. Cole X & & —## L. amicorum (C410), A LET IHEL. L4
ANE, EMEBRELA 38 4.



L. WARTSAEHERR A B

G bR b X R 5 R A 25 AN KRR T 4 AR M AN 22 K
Ko WAAEBH T E (L. dorotheae) , 53 A4 X AN K, H 55 4ii
RUREIE B 2R T 7R T A A X R 2 P R AT
R BKD o AEBEAS R 7™ i A1 17 22 2 8 7 5% B v 04k 2 B s ot 2 O
ENS
(2) FRAIARI < 43 A X110 4 B T 45 R0 e R 250 B K R 3 4
FAEBEA TR M EE AR T8 RS HEEE LN FEHRE XK
WK ##% H. E. K. Hartmann 324 (5045 (2006) , 54 4%
J& FEER AR R A AT S TR 7 - 1L, 8258,

MR 7 =1 AT LAE A A0 68 A (B D 28 18] 43 A (X [ 7K 3 2% AT
BRKZER T H— 28 4040 XK A Fh 26, 7E R — Fh BB A R K
W ZE S . 404 X B WL 1 22 0 A I S e i TR A R 20 . X R
TEREE LIRESEME. WE M. R w2z R K E
T 2 I X A AR /N - A B K AR TR 4 B W = LD
X 5 10 H 46 A EAFAH R o

(3) oAt FRBEAR I« A A0 46 4 A1 b 1y Hb 3% v B2 A i1 T 3
2450 m T B A FREA LT R VIR 22 R A AN T G X
ZRH s AN T W B A A

TG XA A RERR A A 08 A S VTR RS TUA
WE & AR W AS BRI E =8, BAREAT
HKBAMERMRE AL R AA S E, FEF AR K
FE R A 38 s B T RRE . X B A
Sk AE R AT LA BH ' LIS #h it W b 23 35 v 20 RE 45 6 K
WA A KBA R,

BT e EHOROLZ AR K. pH 4.5~10.5, EC A
0.14~3.82 mS/cm, RS54 X 1 L HAR BT

L. salicola: 58

L. optica: L5+

L. gesinae: 2168 )7 fk 4 8] [ o4 95

L. otzeniana: 2165 Jy fRE 8] (A 45 9%
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(2]

) ww 062 ~00§
1
1 ww 00 ~6L¢
5 -
9 o
1 g
T CGEROP T W ¢4 ~067
CEfiEE
CER ) 1
I
g
o T
CEhpamaogopnasd - 1 w06z ~671

CETZ2v2y7040p

CE omp CEfpyronap ww gz 1>
LA Hz He HIrHe = ¥ :
T Bl =l
S b

DY UL HENFTERTF 1-LF



L. WA RATS MY LSRR FA RS

L. dinteri A fE (A& )

L. lesliei: k%L - FIRD F1 (AT )

L. comptonii: K147 (A IR )

L. fulviceps: AT H

L. francisci: K A %A FRAE

L. dorotheae: ¥ f1 (8 B H )

L. pseudotruncatella; ¥ & (A HA)

L. olivacea 3% W e

L. bramfieldii . & 884 9

L. hookeri: KI5 Hh FeibE

L. karasmontana i i & Al 95

3. AR

BT AR R G BN ER K R, Bk —&h
TAWA AR TF AL AR IR 6 F . {0 AH Ak 2 R A R
FR T B2 A8 B (R S 0 S e B gt R

JEH IR T AE 5 HE AR AR Y] 1 B 57 AR AR TR R
PR E MR E . E—NBXREZBEAFET =, 27
L f R A RBAIE , SLI B 3 25 R Ui i E
FRAEAC BEAT T ARG 2 AR T 4R AR A I R Ok T R
ARS8 NIRRT REFRA R, AT MR b
LUK B4 B MR . RIRAI & A T R
A AR R, 2 R M R R B — UK R R S R AT AE
SERRF IR K ) o 7 R 7K 43 A I o i e T Y 5 B 6 o VR 4R I 4
I v Y 28 T8 B, 2 SR AN T o 7 A T TS R Y
VALRANE I SAT o 0 30 AR R A AR ek

TEARTE 7= I8 2 AR B v A — 58 AN SR I R A (R A )
R B IFAEHI CR ZHOPRAE 3 45 J5 BENTFFAEHD oI 1645
HLWMRENE IR, B R = A T RS H N
FR R RSB RE A R AR 5 1 T AE 8 5 R AL 1 R
FAH IR IR R EOK & B IR Z 3l 2 5K i 57
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SN2 A

TEEBIRA — EBFEEHTT ST [R15H7 228 8 A 1 52 AR 2k
AT SR S AGRE T T P B RS AN T AR SR £ X A ok — AR —
RN B PAVE A BA AL EAE R T BT R R XA
PRI 5 3015 #  PR RSN 3K — n AR S (H A W AAE L))

AR IUTR N R (L. optica) Hi 6 A K 80 & 1R
A — S By LAl R A ATRE B Sk IT — Seqe & SR T —
A TE B — BRTT P 2 B — 4F b — BRI 46 GRSk A Sk qE
WA —BO% O I B

K2 HURh JSHR 18 F 1 1 b AN — 28 P £ 4 A2 5 A T 6
R WA — 43 =10, PR T e BT AR MR B TUAR IS B B AE R A I BE
bR B HEE R VE SR VR BRI R 2w AR K E 10 Ak
BLE, T2 R AL, salicola) 20 A>3k BA L B AEBRIR 738, Cole
Hil A AR R IR MR 2 I AT 20 HEREE S LT Bk 350
A BB R EEAE MR (B 53— T T A RN ED AN 5 TR it AR vk
HEBRAE AL e £ (L. gesinae var. annae) i % (L.
gracilidelineata) J3i Y6 1 (L. pseudtruncatella ssp. dendritica) | j&
ANE(L. pseudotruncatella ssp. groendrayensis) =,

AERBEREAE A AL A BRI, R AR L
THT o P P AR S R U0 306 SR T A 06 3 AL B0 W 3 AT A O R
e 345 AR Z RS NTFAEW] . & Fh 2B AR R A — 2
HEEE MR SR EELFRN 11~12 A (BB I 4.
KEBIFE O FhRIEK T (2~3 ) A6, AR (E 4 Ak
T HEITAES H. KWEAES HIKZE 6 AIF L&) RN E
FEACRG 7 FRA TFAE .

4. B

QU A s B A T A OB B A A 6 B 1 AN 45 T B AR %
By ko A AN B SRR T 5 AT DU 5E 4 IR T I AE B A
(G

AR 2 X e 22 0 1 9 A A AR BT A R 8 4



L. WA RTSAEY ERRFA R

SRR HEK LR BB HURA 2 R AR 2 4,

TR 5 4T A 2B A A X B L N R
A NG LR« R 8 43 o 28 L 7 A R RN — 2 [
o BUF R b X B9 R JLRREC 77

Pl — : 50 Y648 A7 30 26 HI6 i B ¢ L 20 %6 4% 7% o (& T 5%
SRR

M7 —=:50% % E L. 108 BB, 20% B F®R.20% 1R

o

.
B 77 = 40 Y0 M8 47 A0 Y0 VR £ .20 R 58 5% o
e 77 DU - 50 YoM A ik 40 % 7 E A L0 U B R .
SRAE AN L 2 B B 4 — L T ROTE B AR 9 HE K
L/ IR it

TR R A AR L B BRLAS RE RCHL R R B R K, &5
) 2 L B R TS B S B R 76 K 4 A A

(2) 5P R : Cole K HWL Z MRS A /T 125 mm,
I BEAEA/NT 100 mm, [H A4 A G R HAT B 7T 3% 75 mm, 45 (1)
BRI AT 50 mm X 7E K E A B A G, NI AT LA
RIE N

S L P B 700 T DA — SR 8 A I T Ak i T DL 4R
Wik, WIRHOKY R 20 A ) 5 00 w7 1 4y
22— HARL G AE HE K2 PR N B S (A LR A 7 8
RF AT AP A0 VF % R B IURE AE KL AR B o R I 2 R4 R
R AT DURAE — b A AR S A W AT 43 B AR
WA MR AT LL, 7 R A A KNG (B AR 3~
6 mm), MO AR T — BOKEL ) BLAR S0 2 1 i — 2, B #
kA g S, /S R R R . R — 2
Hok et 220 BB HK Y il B AR .

TR JEL S R A 500 AL KN BT B KN S8 . AN A
JR AR A B RS AN G S M L R ISR AE A R R T — 2
sk — MR I A O N A — 5 I B Y e e B B — 2
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SAMYRERELE M ER

ABH2~3 d JEAEAKLE R R K S . ER RN E— 2
PABEA R B R T R BIR B L R ot RS R A R s B A T DA
W T E R AR BT AL Cole 2% 10 2 UAE B 32 (R AT K 2 3 B 4k
TERKZR) AATN AR ZERE A AT AE AR R A S A I 300 N AR B %
AR, BN, IR RS AR KBS AT LR

(3) Bk G AR : V5 2 A3 A e R Bekat Tt A A—4
HRABEK; A NNRAEG I R BEBK A BT K, A REI K,
{EE A ZAIKBEN A, Cole KAIAN 3~4 MR W IiEA G
TEAER IR K — UK AT — R K R AR 24T 25 mm () B R 5
SN R T BRI 35°C DAL fr s 850 GRR B 3 B A IR 7 10
¥4 35 8 ) LL K T A6 B PR AR YD o 2 4 A6 0 8 422 75 40 78 K 43« 58 M
AR AT B AT LA K B A 2R T T R R P A A
i SR R 5 KL A R X S R B e /0 1 T LA S
1§ 35 A A B I AT APE /K R i — IR IR IR

Cole KA Iy 4 A A6 A E W EAE I 2 . A AT 2 SRR b i
GV EE 6 2 20 ¢ 30,

CA) A R 55 s« A 055 07 9L V5 17 RS o) 2 A 0 A 1 9
P9 B B AR R R A BN TR A E AT IR T BB R R K
2 X F A KA R A SRR AT AE 5040 A

JLR TR  (H th 558 S BT B O B DR A 4 0K O R 1 et
)5 [ 92 4F A N RIAE 8 h £ 45 fH Cole KIGINAA B4 4~5 h
SRR SR, h R TR AR ROE . HEER, B X SRR
6 R R A1

A G B K 1 T R HRUB Y s AT RATE RS AR R 2% PR BT
VLT AR B A 240 s

(Z) F$ETE  Conophytum spp.

PAVETEAE 75 A ) 22 AR o 5 — 2N T T 2 KL » 2 P A
AEJR A IEH AR o 38 A AT A A A3 A6 P A A AE — 2 ik
BRI RS BRI PR R, R4 B A AT S



L. WARTSAEHERR A B

HRFRIET RS ENZRBEZR R E I —%,

NS PIEAE N IR EE AR AT E B 20 4R 1791 AR MR A K 56
F Thunberg it # 55 — Fh R HEAE . @ & N Mesembryanthemum
truncatum NI M H P16, 1922 R EEM % K N. E
Brown 37 PIHE AL JE » X Fh i SR PR 9 T B R A AL A e R
Conophytum truncatum 3+ —H U A E4 . oAb 530 A& I A HE
LA : M. obcordellum Haw (1803). Rl K LC. obcordellum
N.E. Br (1922)); M. minutum Haw (1803), HJ 24 £ (C.
minutum N.E. Br (1922)7; M. perpusillum Haw (1821) . B i
WiCC. minimum N, E. Br (1922)7; M. bilobum Marloth (1907).
i/ CC. bilobwn N. E. Br (1922)3; M. calculus A. Berger
(1908) . AP IFE K CC. calculus N. E. Br (1922)7,

L 2%

A 2002 4F, ASELE R IL 91 Fh. 4% Steven Hamer [{)4325 . A4
FEJ@ 4y NP JE : Derenbergia M1 Conophytum., Derenbergia X5+
9 AN AN A R FFAE s Conophytum 4y T A4 43R0 TR FFAE .
VM RNET -2,

F7-2 HHERALENDBSKEMN

Derenbergia Conophytum
1. Biloba /b 10. Cheshire-feles i Ll
2. Herreanthus 11. Cataphracta 58
3. Wettsteinia /M . Saxetana ¥ET 1
4. Minuscula  Z26f 13. C V4 i P HERE
5. Verrucosa it JLEF 14. Batrachia  C. armianum
6. Cylindrata Bfhs 15. Barbata M7 (< PI4ETE
7. Pellucida # % 16. Conophytum %%
8. Ophthalmophyllum K4 T
9. Subfenestrata A [G P HE7E (KT )

2. MBI A 5 IR
PAVREE AL J B0 20 A1 X b A A A /NS 22, 3 8 2 A 72 7 AR 7
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Jb—FH, BL Springbok Jyt.tx, 75 % Nolloth #. i % Pofadder,
% Vanrhynsdorp, iX A~ = /1 X N e b, BEAh, 38T 5 (C
saxetanum) 5 PI(C. pageae) FIA 5 £ (C. taylorianum) 53 Ai 1L
PR LI B 4 R M . T R IE Karoo # X, A £ 2 (C.
obcordellum) ¥ E (C. truncatum) R (C. minimum) 55 Fh

R A X KT AL A —# o2& KFHETW,
BV R E A2, 25~250 mm A5,

ORI 2 8 0 B A R R s Kl
AT PIHETE I B B AR A AR A SRR N AR R AL 1~
3 em'SE H A GE N A HLTURCE B 5 T ELTE A 4% AR AR AR FE AN
vl M G52 BN I T BLgE S id 2 K OGBS, XA
VN A S TR A PR HE DT R 5% o SR L SR R AR — R X 2
SR ECAE AR s R R R AN IR AR /N B 2 T A AR OR R B
s =R WK

WHELET= 1L A P RPN E TR . —Fh & 18 K 8 R D87
B 1 ~4 em VRV AR 20 b AR 2 WA Y HELE IR TE A
e, PR AR R A I Y TR R ELARZ) 1 m AR R X
SRR T AR R B e b A R 2 A R T B AR 2 A 4k T
TERPEFEAMS R I RE M T, 2 F WS IR B A LKl T &
AN A PRVHE L 300 2 I TE L b R L AR SR AR L I BE S B AN
AR B A P AR 40 SCAR A » 152 PR AEAE B AR 3R 5 7K 43 28 I IR
PR SCRT S4B T I HETE R AR

I a0 B8 A b X Bushmanland,, tH 45 — 4% gy 4 46 Fh 26,
Pofadder B iz (111 [X A 2 15 # AT 1AM R E (C. friedrichiae) %

4 E(C. praesectum) it (C. ratum) 2R (C. limpidum) '€
MIAERAERE A h A R A XS A L — 2 B s R
ARARRT + 33 48 PAYHEPE S A WSO 47 TR 007 A A I T 32 W 11 o
eI B R A 21 MR E R SWEE T U0 .

M7E Aggeneys i 43 Afi (9475 R RVHEAE (C. burgeri 3R IE 52



L. WARTSAEHERR A B

BFFARFR AT W) F 35 44 K75 TR P HEAE (C. angelicae) s B R ARAR
WA FUC, Z AR B8 (A IR A ) HL B A 2
AT AR — 3 SO PO S e s M . X A R
SRR A PRI RKOR B TO AT I SE T AL (E IR

3. TBARER

WHETE I TR &S AEW 2 A R IERTE (C. - globosum) kIR
JE(C. stephanii) JHABIRTE (C. ernestii) g IR ERTE (C.
maughanit) \JAHETE(C. burger)) BT (C. bachelorum) \J7
JE (C. angelicae ssp. tetragonum) &I (C. depressum) U E I
(C. herreanthus) , ¥ J5 & (C. reconditum) . % [ & J& (C.
ectypum ssp. sulcatum) , LA FFNE W R A, —F R K
ERTE IR o R D4 (C. bilobum) 55, 5 —Fh 2
BB RER A R — £ 3B CC. witesteimin) 5

UNORER A TR E S Ee L /1 F- SEE J = RN/ A S R R RN o)
B R 6 (C rugosum ssp. sanguineum) sy, FEEFRA R
T AR AL A 1R A K A 8 2 41 8 Cln A (R PRLHEAED T I
AU 2R A O B B (C. maughanii) AR 2 B ST R
B IHI PG R OB IEA TR i,

H-RMARZ R, WE.INJECC. khamiesbergense) .
FET M0 7 S PR T e 5 38 A AR 2 Ao ook TS 0 (ELAT 40 A ok o A R
DI B 7 IX G B Ry S A I L T BT OK A R B
S R e A BT AN

IR R MIRE R, — 22 R — A Sk A IR RV HETE R 2 4R )5
A F R TR /N 5 T PR HE AR /N 1) il 8 (02 7 7 R/ 1 D
C. achabense Ft K R 8 mmX4. 5 mmX 2. 5 mm, ffij H 7 # 5. 4E
BRH 3~4 A SKBEAE T SR M AR A 4 R I O T AR IR T ot
% o

TR E A RN 2 2 00 2 8, AR IR AL AN 2 — o 2L
BB e HE e At A, AOHME g K
B, B IR BN, AR WO A A,
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2o A 25 E B AL RO T 2 b B A S R R ) 2 o o
BT

4. R

HETE S A X B A A A/ o T 7= 3 B /Kl o AR D s — A
125 mm PAF A HHLIX £ 0K 250 mm, PRIKFET S BIRIG OL. &
FTIMAE KEETW@EEIUZ 3 A.11 AT, FRER
Ko HBE, PIUHEIETE BT IR 1 20 1 B4R A AR KO0 PR AR 39T, T
W AR IEIR, KRB% FFAEK, ZRIKRIR, KR IFIE,
RO S =3 3 11 A R R A AR Kt Bl Ay £, R
AL AT LR A L ARBTAR X 2 5 — e,

VAV HE A6 A A A6 AS [R) 1) S < 25 A A6 T A6 T3 PR AR o 175 1A A A
MRS FFAE TP FE AR, PRLG PR AREAE A X AN 5 6 Nk 5 JFAE IS
BANXFERERF MREEASEME LK, E EMR
BN H A PR (N R & 22 B AN K BUE [ T 7 2
RBEE 2 W R FF G LT K 2 B HE AL R 28T DL 2 4
JEE.

b AHEAE 1) A 5 AT LG AR A A IR IR — 28, 48 (5] % 5 Tischer
WA 1/3 M 1/3 b 1/3 W LR AEE N, AT LUH
MR FR  BAE 1~2 mm R, A SO Al KL 2
T A B CBORLN T 4 mmDWR A S5 AE . H A L g X 4 22
Rl 7R E L JER L H 1 R A G AR .

K AT 7K 55 2 A 38 o A5 At Kt mT A3 A o SR K T 6 I
AT AR BT . SK OO T R SR S B BT R OR AR L
P HRGFIIBOR . A NEZRAE A KT X fo5 A8
FHIBEK

K2 B AN B XRG4 B R i 22°C I b 5T
R I R D T b 5~7°C R X E AT AEKARA R, N
[ A o PAVHE A A A 2 4R TE AR /KT o G IR SR SR Sk " FE 221
A, R A BRI 5 B AN R AT, ROATE 82 1R e R
T 5€ ., {H K2 HOFh IS0 R N 5°C LA L IXFEA BEARIIE 2 42



L. WARTSAEHERR A B

KR PIAELE U N e DRt B9 A o I 2 S 0 K
JELFR RN B2 ) 98 7K+ L 7 Sk 7 AR A bR R e AR B H I BE D
AT A B R . AR E AN I T LA B IR — Fh
BLS . PAVEEAE I A0 — T R 4 L A5 A0 €0, — T A 70 IE SR IE R Y
PG AE SR . 3R T PAVAE AR ) A — TR R AE D
TN, O PSR R B IE A ) R SR AR A P e
(ESE{E < N AL E G K VS SR SN NE
FE AT 7 B 1] — AR AL T LU 3 — S 3 bR 0 B 3 4
KT BRI Z A W AT A A R 2R .

RIHEIE A B RS A . HL 2 N 20~30 EAEEAE . MR
PR RERL BRI 2 25 26 W T . B T xR AN K SR B SR AR A L BK
BRI 23 A

S. Hammer B 10 4 J5 4 & 18 T 5. Sk SOk
AN TFAEAR S I A K B T R R I BRE A4 AT 4
N e 2 IR] 1 LB AT A

24 A} A R e Y8 F T AS T RV R PR B K S
FURIDLANHT XN ZARGE T o WK R ST I AR T A
USRS R ST S IGHT O SRR IS 4 R R R
LR BRI WSRO AR B B = AT, T
YR I UL 3.

B AL S Pt S B A HEAE RS LA AR RS BR
FEMLJG B AE IR — BU ()t b e (ER AR [ A K BT 3t
20~30 FEANEH H AN A K Z 2 3% A R g« AT i) ek 2 85 A [
S ZEBE L AF B A 5T AN B L I R BB R [ A AN — A
HRIGEL L AR R AR 5 B, — B A KA g A K7
TR IR LA AR IE SR

b 4 2 P A AR B AR DR S A R K A Y
HEAE I SEAH G T AR A AR B 2 A A g 2 5 A AR
A, DRI, ERAR PALHE A6 AS B 2 AR R fELI R AR A 17 T
HEATRAEL Ao 00 A Y B CA R JL A 19 0 I 2 S B B8 A DR A
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Husk RBER TR ;s QA W EA O AW k"R E L
BT A R B2 IR B 5 B 5 D A B 0K @R &
PSS & nb U R LA

e T EAE AR A A RE BT EAT + B A I 43 AR AR A A5 A T 3k
o WA E IR AN B K Ry AR AR R e R 2
TRRE IR LR P AR L G XY KL, RIRE
Bl — A R IS R R A — 2R 10 mm A RV BURE
PRBEA S S8 A0 S A, AT 55 0 o Je e JE5 42 L 3 R T B bR AR
KM, Steven Hammer B FR K AF PRl 184 i BT LGRS
+EMAE Eifi Top dressing (Bl + F4iA )£ 1~2 mm
> 1~2 mm,

5. B

AHELG I B H4 L 20 bR R R 3 FhOT i

(1) FF4 - 2 S v, — 8 AR AR A R Ok IR D LA BT
U7 o T RS 40 70 PF 0 A Sk o TR R AR AT 4 00 4 AL X B ot
SELERRE 5 s FERTHLAS I A A BE 6 DA AR EH R 2
Ao TR AR | R R 55 O IR D RE AR AR . M AR AR AR T AN e
e,

(2) Gk G AT o R T 3 00 KT A BT 1 Ak
JUM FREE R 397 LA B B2, 1~2 d JEBeK,

(3) A« AT LA — YR P R A K i R SR AT T R LR
F7E S O B B 3 4% o PA)RE A 1O Pl 7 55 i 50K i SR e I R
KT JEAE), & R R g2 58, — MK R R R ) 6~
74,

FEF IS () N B RAE AR R AT  E A AR . R4 2
VA ARG R 15 e, S 4 &) T 6 A2 A RS (AR
AR IFREE KSR, FbE N FRELKREM. BR
B R RO H R R B S A T e AR

FBE AR 2 0 2 mm JREI 0% fE RO AT T4 FR L (EON
R L AT FHZVRIETE L b, SRS SR R W B A L IR TEAS



L. WARTSAEHERR A B

L 2 mm R AR A F T CRAABELL 1.5 mm) X R Top
dressing W AR 1L ¥R 28 4, 4 F v DL B 32 49 7 58 LA 00 L
(EAAEL 12 e [ ED  F 7R R E AN 5 ANEIL 8 em
% 100~200 KiFh T,

BEAK IR LT I 788K o ARG 7K B AR 5T 1 S 7K 22 38 i Jis A 7T BATE
B . PR R K T i AR A 0 AR A N I AE
—ANE R AR KA,

FER0 G A 0 e (BB S TS, BOWAE — B WS B AR 2%,
AN TSt 75 00 b e S R K R . — R R S 4~
10 d K ZF, S RN, G2 EK — R ERE —AER
ZHIARREIE R AT, EANE RGN AL T2 KRR IR
A o S R 4E RF 5556 18 R P AN 2 IR AR 78K 4 BK R I B AT AR 52
AL,

K2 B JEAE SRR AR S5 RO AT IR AL 1 C. pellucida (PRt
TR H TR R, ZH— I 2 AP EE 9
ANEFD AR R R AR HRETT R AOAE. M B (RE T
Pl 3 i 7 E R ABIRKTTAE .

(=) +=%8 Haworthia spp.

28 H A bR AT U+ =B 8 2 R (Aloeaceae) £ A
My ML —EREE AR, XtR—EMEEL NITAE
2 Pty . #Z% 2001 45, 2 8 F 62 F.08H 105 MR,

ANFEX+ R AR R 2 5 R L, 17 e
K A 22 R B 8 W) E AR R 3010 A "] 6 [E (Company garden)
AEREE 20 RFHCPIEET,1695 EH A EAT AT A 123K, 1703
AEAT A% 5 Commelin AR IXEE P 287 2 R B, 22 J5 N 5% 5E
Hh g 4 MR T ZBBEY: KT (H. arachnoidea) 4% Bz %
(H. wvenosa) 5t (H. marginata) IR (H. viscosa), 28R,
TR XL Fh A (1 4 FRIAEA X5, "TELBTE A 18 K%
Fa 2 KA B M AE P Z 0, AR SR AE 1753 Fid By
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ZOFFEEE, b 3 R A, BT Aloe pumila var.
arachnoidea Linne (1753) , BIK4:F} 5 Aloe retusa Linne (1753),
B1% s Aloe viscosa Linne (1753), B o4, = E R % P S fE
1783 4 i 4 HIWEFh -+ — 35 JE AL B VA 7E 9 258 : Aloe marginata
Lamarck (1783) . B %9 ; Aloe venosa Lamarck (1783) . Bz iz
i)

1809 “EiLEMEM ¥ K H. A, Dural #3+ %8, EA L
PR % [E] (e IR 7E -+ — A R A IR 7E BT KR AR
JR AR A 25 AR X 5 TR

1. 4%

(D H Al EFr A AR5 26 H Ao, B bR A W2 #T R IE Karoo
T E & # Bruce Bayer B)4335(1999), i+ =@ » N 3
AL«

@O Haworthia: 61153 = R SR TE = fy ik, 16 14 58 f i
R i SIS B AR AR I R R AR R R, AR
AR OE AN/ 1)\ Pk B e I o o

@ Hexangulares: {EIIFETS 7S MR b gk 5 18 M E7E —
L 5 A TR0 SR 25 ot o A AR PN 8 43 RO L A6 A L A AR
Wk, BRI RS 15 Fr,

@ Robusti peduncularis: 4¢ 13 3 5 BT 7S MR 1R 48 M
SRS, 5 SN P JE A3 % 4 A6 R (R SR VB AR B B
o BB E HESSE 4 Fh.

(2) H A 1145 2. 2008 4E, H A b Z 1+ (Dr.
Hayashi) $# t — A+ B8 9 KK RS MBARYE 2> 7 (DNA) 4
Wi BR A 7 258 Chortoliria J& FIFA 35 % @ (Astroloba) — o 3
FRHER HNFR A 8 — A — A 4 WE.18 .50 MNE G
FE(Complex) Y 579 A 4> KR G, (HRZMRAEAR 2009 4E7E 1L
S 2 AR 5 . B DNA 20 M7 BOREA AT #8405 B 78 &K BT
VLIE A SR AN 58 B 3. %o e FRATTHF 406 28 v W MR 22 16 - 1 T
B 03X T TH R



L. WARTSAEHERR A B

2. MBI A ARSI

A R K Ay JR P R R A SR 26 e % (HL
venosa) {1534 [X HEAR B 94K LY L S FS BECH. Limi folia) FE A 5]
By, TR AR S A X R ZIE BRI A HELATE . G/ Karoo
WMXAEER IR FLH L% 5%, /b Karoo LA I I E
VR TT A X (R 7K 8/ Karoo Hiu X B 42 ) 45 B 6% L % 2% L SR i
[N NP I SN (9 N O e S Ny S A
I K 2 TR B . ZR T B IX (R K B bk X %
HEFEMAMEZ) A R TR K 5
EEN

IXEE MK EE A B SR BRI S A AEA X, H
NN AEBER UL A R KT ZE T R A X R 50 2 R x4
) Karoo X . —4E AN R 2%, B 2% BEOOR T4 (AR RS 4 L 1 1)
AR MR, PR 5 R K o MR FE AR ST M BRI
F KK A A IR R B (S 2 B 2E K R K
HEARTHES) R IRIRERIRA KR MR L AR E
BRSRRE BRI R W R, A BRI
B AEAREE LR R S ATTRR Dy R AL Ry B AT R B R
R BRI DX S, SR B, ) 2L 2 ) O R
AEREAN KK NS "I A A B RE B B R LT
BWH A

R

T B AE R P AR A B R — S Al
AN EN R . R ERKAE KRBT AR IR IR T A
Herp B EOR AR AR IR L R G TE R v R B HE KA A RS B
JE— s AT 23 I8 3 - 8 S A A L AT B AE P AR 4 T
EALRER Y, R EE AN, EMIEREMI L TEKE
U EAERBLH AR A4S A, FEE P, — SR R TE SR B T
FHEEHA — AN 2 RO SR AN A 4T G B A R L i RO 2
MEARAAT . RAMK 30 em ME I+ =4 (H. longiana)
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FHEMBEREL &M LK

FEFR P H A 2 . H. lookwoodii Fl H. semiviva %251
PAITIT A2 E2 R I AR 2 SR 2 b ) A 4G 28 ol A AR B R B
FRIR B H S

Bt PR 2 L TR M 5 AR RR AR TR R 22 KR EET
WHIRA R ZED AF H. lookwoodii X FE IR gl AT B 2k 25 HoAh
HKIHE S, 5 S, Hammer 4. H. pulchella S TIHI 6L
T — AR A AL 0 O SR O 2 SR R R L AR R AR
KR S IR LR IR TR

BTNV U R F T+ A R e . R SR e
BB LRSS o UMK T 5°CORE R — 4 22 vh Be 4 R E
1E5~30C. WAt BEHEMH ML e, mREFERARE
W E R R AR R A LR R TS B N RS
A A AF B K AT 5

{E R B A 1) — BUA A] o o Z00&E M IE R i E R EMR R, 0 H.
angusti folia FHTE JG I TRAEAR AL TAEHAE OB . H o R8s op
32 08 G 2R AR AR AR AL, « G AT 9 1 B 55 v RS 2 S Ak b A
BNk .

P51 a0 i = S O 1 W R e Y20
TS AT+ B Bk 2 IC 1 1T AR 5 2R R 7] = 90—+ HE K Ve ol T 32

PR A0 0 TSR 28 K A P O e D) G 7 aed
W SR A SR AR B A SRR A — g E
A A T2 R UM T AT R

AN A Ab A L R WA NG F (top dressing) & b %
T o IS A FH €20 3% (0 T b 5 BN A o R T OB A 2 R IR I
TR A RN 2 PR A N @SR B TR T
BRI T R R R SRR RS A,
JH % AT AT A i

Z DI — UK B A 5 7R IR B b, R AR
T~8 d WK —. MATIAN BN K 51 0 B i — A MK
FEIFE T 1 R RETE 4 T I L AR . 1~2 d KM fil—>3~



L. WARTSAEHERR A B

4dWRR—>1~2 d JE T . R SURAKTFIR T —AMEH,

TEAE PR RIS 0T, Bk Biad TH%E, S8R L RmE
W R SRR Z AR R FI A YR —
LT 8 HE ZK P 0 7 R T Al /N A BN LA IR R — K gt T
CAYERFECK IR ], 0 b CR R (AN I 43 i i R T AR

BT H. lockwoodii F1 H. semiviva, ZZ A LLE 258K
KEZHF AL TR AR AR KR 8 X B BT K, R
B A R R, AN (H B KT HL B

4. B

b 0 BT AT 43 Bk A B R A R IR A U D
R IOE R ARG A EH, B REMIRE 523 . AMEE N
BRI AR ZE 28 5 o T HL - A b 0 5 8 0P 259 e 2% 38 AR
. GUEHTEIEZ G W A R E SRR — AL
T AELETE R R 3 s

D R THABF T HANER LR 2 R ELE 2 d,
B FILE G RANGE Ml AT o b A S A7 TBUTUAN 2 391 BE I Ak
IR RS, B S. Hammer SFF 4R R ) 7 4. (HIE
JE LA SRR AT

—AE R T B K TE R A, # AT LARE R {2 BL 20~ 25°C I
TR AR, FEFNI AN 8

A JTET LA BR 0 £ 38 700 0 00 5T R R L b R A R LB T
EMINEAE 2 mm £ A FFRA BB ERE . RSN KR
MEAK A FIRYE,

T BRI GBS 6~14 d KFRF S
R 1 ABA w2, 17 H 2200 K, X R A B I G 3 2K

YRR A~5 Jr AT AT A . A MR R AR KRS,
H. bruynsii, H. sordida, H. scabra %, i H. retusa () %
GRS AE K 12~18 A H DA IFAE

TEIERH I 20 T L S i A AR DR B B L e 2, B LR
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SHMHRERELE BMEN

BT A, TS M.

(2) M4l RZ BT 6 8 Rh A e 46 O, — L8R
fIFp 20 H. arachnoidea " AR AR R ¥, R %) ) F 2 0 H.
sordida WG 24 LA H .

(3) 4r#k AR Z PR MR RE T 2 AR AE VR 2 /N 3 L I IR — K&
T FREAE R« A SR TC R AR B R AR PR L T LU B RS L T 5
AT . ABARZ FhAA A /INZE K 28 b 92 07 35 SR 42 0
FR75 75 BRI B B A K SR & L /N 2F A A R B ) 3 i
A+ DA B S5 LR AR R SRR B — MR



Mo
—
¢

o
=
=
B5
st

(—) A7 Lithops spp.

fi4. % L. dorotheae

FEBEN: AL w4 Dorothea van Huyssteen 4, 44 %
HIBE— A B AR IRA,

SR ARV . R JRTE Pofadder MHIT, AR FE M & A 20
F KA,

KR —AMRZ R R 5 A IR X A R, AN TE O
JE+ 2RI W8 7~ 10 mm 2 TR M B P 2R A
SR AR AR A

=R N LR TR PN
23mm X 16 mm., K £ #H N
20 mmX 13 mm. BEAEMR £ 7
KoK 2~5 %k, WA H
e K 42 mm, K% N 25~
30 mm. B R 5 E. R FIEAE
M H P

MaE L. fulviceps

FEIEN: 12T 9 fulvus(348 &) ) X A & 5 7669 1 & A=
45T 93] ceps(3k) 4L A% .

JE7= R AR TG LOE , 7= b 2 A0 DR R LR AR R IRAR
A LA IR A

SMEARTE . V8% 5~ 8 mm, I 5650 B 2 5%, AIE .
B RN 5 i o 1 7 N B AN R B S TE A AT P SRR Sy g S
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SHEMRERES M LN

IR A W R,

RLME oh &5 K/, R T B AR
K 40 mmX 27 mm, K£Z N
30 mm X 23 mm, Bf 4 Bk %
ok, HRKZRE2~3 %,
W A, b 45K, HA2 35 mm
(K)o K% RHE 25~30 mm,
WRSSE. MTEBEG.H
B,

st L. graeilidelineata

MBS Megin S K AR AR AT R @A R

RN AT R U A S RN SRR SR I R R T
RAEREW (Pachypodium lealii FATHEED [F— 34 [X .

R G A R 2 MR L. TR R BV
4~7 mm. bR BT . P A RE AR AN IE . 2 TR R
A6 BT W AR AR 40 - A M %2 20 4 £ A S LAA T R L 95 T R
KA

R A5 2R, R R K
50 mm> 38 mm, i F &y 35 mm X
25 mm BFAEMR I E 5 Sk (HiEH R
A1k, AEH G, BOREAR 45 mm, K
ZH25~35 mm. W 6~7 BN
ELH 5 E 8 M9 W, BT
AR,

it &

JJE K L. karasmontana ‘Top Red’
FhEBEN : kLT Karas b, BE &AL, 40 & TS,
TELLE M 2 A, JRFPAESCER R 90K EUAE 2R 2 £ d



HAMARE, KA A B R
WEES,

WHE R —NERREZH
F, MBRAEW . fEAG, K2
25~35 mm K, W 5 = HhE,
BT HME L BE R, TSR
PRI G RAR 2, A i B T3 42
AR ERE e T

+ 7% EE L. karas
montana ‘Rosary’

RN th Rk T Karas
b, BE &AM G K,

A6 L0 Tl ZFh b 42 T
MmETE, L2
T

TEREE

21%j/KE L. meyeri ‘Hammer ruby’

BN : AL L4 Louis G, Meyer 2 B 4 4+ .1894 4 2|
wAERA IR H .

HKE (L4 W ) 1 57 .
B, JEFE K E L. meyerd) =
AEPEIF ¥ Richtersveld — H 4R /N X
W MREZARAE, 2B KER
RAE D B LLIL 45 km AR —
AbRA, FEHLA TR R
%, AMEAREE S, XA 0 XL
& IR 10~20 mm. B B4
oK 20~35 mm, % 15~24 mm,

ok T AN 3 . O K S B A 5 AT

L5 KE
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FHEMBREREL &M LK

LA K E AR 40 mm, B F 25~30 mm, HRKZ 5
=P TRAE B

2 KNE L. optica ‘Rubra’

FhRFESL: A 33 optikos A X AL A AR, 45 KA M4k 7 ot
0 @& LAk

RRANERFERR, FFKAEWD. optica) =K I
BERREIMIEGL, £FTW. WEMOHE2 %, Oy
PR R T R A R A R AR,

2L KA K BT — B R 25 B, {5 Cole FKIATE 7= Hi4k
BT HRA, MARIER 2~5 Sk, WML TEZ#E, K 18~30 mm,
% 13~20 mm, V4 7, bR T
B b, BN A B A K,
Kby A LS A f,
16 M AR uh by B, B R 10 ~
20 mm R 5 . LKA KE
PR 4, R 2045 K K X il
(OB NE i T N e 3R
T3 1.5 K £ v B3R WAL . 1
AR s QB AL AR .

ThE RN A pseud
(B 45 1% Mesembryanthemum
truncatellum (Bf Cono phytunm
truncatellum) B3 % ,

JE 7= g4 2K L IR A R 5
Gobabis 551, /N Ll 3 13l A
il MR AR Z B
il S LA B, MR



AL # £ %

BAZ HWHKEMRNER 2L, EERIKFETH.
FEHGEE 2~4 LMK 20~50 mm, % 20~ 35 mm, H F®
TR TG« 38 TR 36 AP 3 T 68 AR 328 Y 1 9% A 9 30 A € B0 €L
B LSRN AN, 63, K, HAE 20~52 mm, HR 6~
85,
i 1 A 5 N S RS TR 7 1 S o

KWMTE L. salicola ‘Daikangyoku’

BN T2 salis(#) 245 T3 colaCUE4E3k) . 45 &
AR EHA B R,

NZERNL. salicola) [T G, SR AP B i L F 2%
ARG RS A0 A XK 3 R R A D RO S A
TE R VA ey B R A Sk B — L8k A R K
GG, PR S B KR T

SRR 2~5 Sk (H A L 50 kA9 BEAE Hr L iAMDY .
£ 17~35 mm, 9§ 11~26 mm, 1R %, 4~ 10 mm, Firf %5, ot
SR A B 2 E T, B R
R AE W] E A A KB
HIE B K S E T, A
. 5K 50 mm, {H— A 25~
35 mm, W5 E N 4~6
= PTG P

KM I TH A IR K 4
EAELL RR T 1 2 R

&t E L. hookeri

FhEBEN : A % 424 Joseph D. Hooker (1817~1911).3%F
FLMMES R MW RAFE MU REZFE Kl ExE 2
FAAMAGRE A K,

JE B AR AR L 20 AT X AR OK 42 B B 125~250 mm, &
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SHEMRERES M LN

KA W, HRZIKAEBKEEN Ak A RIS K
JREeE AR UED AR AR SR

BB EX A SIS R RETE, W% 3~7 mm, B LR
WA 2 BT T KA RIE 2 R EAE A H R AR
AV R PR R T e £ B 448 €L L VA TR P B LR S A £ IR
W EE 2, i i KK 46 mm,
% 35 mm, {HiEH R A 30 mm X
23 mm, fH#kAH K AEK B 10
“KPL B E—RRE 2~4 3k,
AT, i K EAR 45 mm, —
HAE25~35 mm, HiE 6 EN
FME 7T RS BH, RAIE
10 mm K, B %48 6@ F B

(=) AT Conophytum spp.

b C. bilobum

FhERBEN : 4T3 bi "2, 7, “lobus” Z K . 4§ — aF ot ik &
EHBEAEL L,

Ji= m AR fe PE AL 9 Richtersveld X . 12 3 X i AR AS K. 74
IHEAZE TR AR ZR /R T W A0 AR PR i 15 mm, T 1 X
AERE I &AL 300 mm, WGIL AR £ 5. N BB i T ik
45°C ., ZREEARIEME 2
JE 1 LA (Aloe pillansii) Fl &
YRk B} ) #E HE B (Pachypodium
namaquanum) % , P 4E A & Fi
B URTE N

KR BE A2, A5 0 d oK
7em. K 3em % 2 em BT
B RETE L AZ A K 3~10 mm,



A& &K

RS TN ITE B =M R v LA PR W AL
L R RFOE R RIGHIR, A B L, DI RS
EHsR e, LA EARRPRK, EEK, KT, BEH R
=7,
PEBR A TEA R bR e 5 B PR KR IF AL S 4
AT B (C. frutescens) A (C. meyeri) FF IS (C.

velutinum) % ,

¥ C. herreanthus

MERY: At EEALE A G . Herre e Rk HF
2§ 3F Stellenbosch X F 44 & ,

JR 7= 4 Richtersveld R B, I Steinkopf X AN T, Hi#h
e R AR T 2 E A9, Ry —Hmh R %
VA 438 A5 U BEAE IR 16 3R (Cheirido psis peculiaris) £ Fi 1E )&
IR & (Lithops olivacea) .

TEARAREH) S AR KA A T 1/3 &4, BT 44 RIT
et = MAIBEAAR W S WS R, MR . RELEE,
BRERZO., WABKRH A
L JEARK e T 40 .

B2 Ty o R T R B A R
RS, R A e g
INf A B4 K, A B AT 2 5
A (B SO IR 42 B S R T
HZEEHAR DT, K AT
16, ARTIF A RBIEF R,

2 C, regale

FEBEN : 45T 49 royal 2R FHITHAER LTI,

JR 7= AR B /N . 7E Springbok b T A7 5€ M X, BE A & A1l -
FEH X Tylecodon (G5 R FHAT W5 ) A4 o IR 7T AR 20 52 B ' BL
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FHENRERESL B ER

bR AKAR

RIMRTE B A 1R 18, iR
KK 45 mm, 9% 20 mm. b E#H
BTG R B IRG A RE 2
ANPEL R OPIE Y], fEA
BRARROEE, T T IR

RIBR A G S &M,
AR Z A PO, 7= N S
2K BA G e BE e 1

s

HRILAHEAE C. globosum
FhRFEN : 45T 99 globose #A L 45 A AP 3 A ot ik & R RFS L
JRP= A% 2% L X R RO Gardes, 7= HH A B 5 X,
AW ORE A R, MK
20 mm, &= A %35 4 15 mm, ER
BRI bl RERGEE
oot A AT AT BE R K
ek 40, A A B2 L B
RIFI .
R R BLE RN fEE
T R AR R ) SR
TR DRI 5 AR B i

R A HETE

K4 C. minutum var. pearsonii

RN : 42T 48 minutus & HGHAD KD, B L AL
24 H. W. Pearson # 4%, A 3=t B4 ¥ K, # 3F Kirstenbosch
A E A AREER K,

Ji = dE Knersvlakte #[X . 7E Bitterfortein T %% 20 km 4k,
HEPET R 50~125 mm, £ (5~9 AT, RAEH, XFH/AE



HVRAE R 5 0 RY BCE B B R bR, 8 Sk f I A
T AR /N LTRSS, 3% B2t s
A ERal, B, KR
e ARIT L&k A A
WA,

e R 5 A KA e,
A LR T A Sk — 5T
6 A BRRL AR JU) AN 2 3 56 0T d
Ja& TR E SR "I AE

A4 R

Y& C. taylorianum

BB Aboh LARE SRS R &4 &5 AHH
) #.3% £ Edward Taylor (1848~1928) .

JE =K B T Klinghordts X . 76 & 48 BLJK A R 1 . 24 Bf
WD 2H WREAOHID,

ST 10 em 76 A5 BEAE R AN R AR N BR 1.5 em, U [ 4
TE o ToUTHT 48 % . 76 A 2O
R R K H RO,
A LRI PE T G0 45 5 3
I 25 Fi 5%t 3 B35 TR
BANTE. TERIRKE IR, A —
TP 2 AL T F

B RE R 8 G b R BH G B
SRR KA R AR,
—AKKIF 2 e

RN

A4 K C. friedrichiae

BN . AL A, Margarete Friedrich, A& 44 K b £ — 4
T L& B F LA F K Dinter 890 &,

JR 7= AR 5, AN OK EE T ) Warmbad % B JE 9 Pofadder
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FHEMBREREL &M LK

BB LI PR AR  AA AR 8 3 5T K (Litho ps verruculosa) 7]
— =,

A BUBUR 2~3 SkEFAE.
JEOPR B 7 R A8 8, bR AR K, P
SER/N AR T PR 2
[, 3R B N, A5 T 4
o, B ERR . T A /N 3
FURIE . TERKTE B R TP 1650
15 mm ¥,

BIEA G LR B

il IRAHETE  C. brugeri

MBI : A% 24, Willen Burger., £ # 3F Namaqualand
— {2 R R R A R IG R BB XAR A,

J= i E Aggeneys BT R — N Aii i, M EFE R
He, ZFAEN AR i 50~100 mm, & KFE N (HEY
E3 DR Si U  IN|E E EP S A e SO £ SN €26 SN T A
) R Bk BRI AR — A A X

LR S 7 AR RR B HE TR . BLAE 25 mm A, R K
W IBE I RIR R B IREE AL LR H H T CF 27 JFAR KL I
[B]) s PRECAL AL A 8, A K 7~18 mm % 3 mm,

B AT DT 5 A AFARAG o T 47 b 2 T AR o (1
—igf, MR ETEA T,
— 4G A AR A LA
T R AR R AL AL 23 £l s 2 R
L O E R IR SR A —
FANIRE T B R EE R4
O 2 . AN O
PEEANBEHPIAZ TN M PR (]
BNAREDE,

i IR HEFE



AL & OB K

#H¥E  C calculus

BB 1TE,EH AT, A8 Atk STk,

Jr= i dE Knersvlakte #i[X Bitterfontein BA#g . 43 i [X 4F [
M 50~125 mm,5~9 H TR N LMK, EHEAA LR
IR R A W 2 B2 TUR WK 0 28 il R R A5 R 55—
ANELANE - WEERMHEFE — 46X,

TR 2 4 5 2 TE IR MR AR . SR b 55K BRTE B K
BRI . HA24) 30 mm. 135 mm.
KE W, ARBERRE A,
TERKR M b IFAE. HiRZN T
FIR ALK 20 mm, %2 mm,
SWEBHE,

AP R R B e R A
JEI 5 KA 4K 2 I PR
5 PR A« B 0 B 43 B

/K4 C. hians

FEBN: B£TE. AL o At MR A AL
Ho,

JR 7= B E Richtersveld X, 3T g 5 . #3947 9%, 5 AL AR
LA T UK (Y A AE bR

RIMRAC AR, 5 T2 BE B I R M bk, B 5~18 mm, K 3~
9 mm, % 2~6 mm. {5 5% £ 42
T, BRMPE T R LHW
B, R A BUE KN,
Rk KM - JF. & & F ok, £
A K 8 mm, B 1 mm, {4
A,

FEF A B M, H 4R
RA SO L b O 4 W 2
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SHEMRERES M LN

ML N LT MOK L SR AR R AR RE R B K . —
U R A AR AR A B . R BE B A 0 8 S I /N 88 B
% ALBRAR PR 2 703

KiZ C. obcordellum

FhEBEN : 45T 95 ‘ob — 8 “ cordis”, & . 35 A AP o+ 2 8]0
REFS

SR rE AR AL I8 AT I 8 o A XAR KL A KO E L (1
WMEWRE .

RIBRTEA: T B R % 1 #OR PR AL K& 25 m J& 30 m, PE R
T o TR0 W5 4T o (LA IR U1, 9 R 2 8 A 5 2 B, A 20 B AR A
RURAE S, A6 LA T WA e
MR . A6 R R
2L KR W L TF T8 A SR
TR R 4~5 %,

AT S o AR o R Y
e 2 FE P HEIE B h B R —
PRI F I H ERREAT N
“BBH,

%  C. obcordellum ‘Picturatum’
TEBY: 2FH— ALY LA LFHELRANE LB,
LE ALt R BEKE
EZD
TEH A, 2B R K[
TEN P HETE AR R L 1E A 4 Bt
PR TEAL 4%, 7E IR E 2 47 &
A ER .
TEAREAREE, Bt R
T A AR 58 R 6 PR A+ 43 R Y




IR € (BB B 20 08 ) R A B IR AR — 180 AFH

A AN A T2 — AL (EDR R R . R R
G « AL ST T EE A - T JER €2 2 W) PR 0F B B g i 2

NG C. truncatum var, wiggettiae

FhEREN: B3 16 T A, 4 4 truncatum & A WA, T A
L A, Wiggett KALEANEM O LAY 2 EA R EE,

JRANIDHS A3 A TN R 2 (Karoo) HulX . 4> A b AR ) L b 5 b
AT X A KR EEAN T . BN EBENRD
b DX AR SR BB AT, B A M K 2 7E B AL R B AR Tl ¥
LA A ) R R R BED R L WM MR S+ G R R
Haworthia aranea 34,

TR 2N BEAE R (E R A 5 cm), B/ 5] [ 4
T8 22 B e IR T0 3 480 7% B i
RELE. AROEZEAE
MIREE (. AT S 0 bt
BRI AL I BE U
PR VT 2 N A
TEA BRI L JF 0 A & AL A2
WAA R 4~6 %,

ANGUE A L — R A HE
LR B SRk — 1k,

Wil C. maughanii

RN 24 H. Maughan Brown 4, d1dk E 4, # 4
HEH,

JE7= 7 AE TG AL Pofadder BT, HuTH 2 A1 9 N R ISP IR, £
TSRS o A0 Ty 0 A} [ W R R AR KT R — B X A
JCEE:IE P N = A
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FHEMBREREL &M LK

VR E, Z IRV ATRE A 2 k. T U0 CIRIR D B2,
30 mmi& 20 mm J5E, BRRERBEARIR  TOUHETER R SR L R R A
EEEAE, A EH” L
B AL A IR B
F6~7 %,

B R AR R
TR e R A B N R
WHT A D . AR X4 Bl
A IR U R R A
A7 LS R G X — KBEE
THFR B PR HEAE o

l# C. ratum

MHEBY: ETE.CEE. LR, BHRAMANA F
KRPFRHAE HANARRRLEG AT HFAIARRNE R
By, 24 % A (S, Hamer 199D & 2,

JE 7= m AE PE AL Pofadder PHR —AN/NGIX . EWifE. =i
AR C. maughanii ARG TR L. BEER, WEMD . FFF
WAL 125 mm.3 A .11 A FW. AFEFRIR bRAEEST
YU T BN WERRY . & TR bR AR B SRR BR A

PR A B 20~45 mm, BRE Z00E, 0 L R A ES .
TR WL R P IRIR M . R TEBA LR R,
EESUR N RN 4 e 3
AL TRIE W 8k E W, A
ARFFIE, — R T 2 BAIIF,
e 18 mm., 1R VR 5 [k 40
B, HRK5mm,5~6 %,

ES U ER IR RN
L C. burgerii B RE XA C.
maughanii A3, AH A Fp 7K




A& B 5K 167

FAE. 1 C. maughanii W EFHAE,
BRE I R L i 2K B T T

(Z) +=%J8 Haworthia spp.

HEK+ =% H. emelyae var. comptoniana

MERX: 24 Emily XA, bl f 4.

AR L N4 R H. compton, & % [E Y K, 8
AT HOK 2 #8% . ¥ E Kirstenbosch #1418 55 — AT @l K. Jil
S B FE . JRREASL L1997 4R8N H. emelyae [ZEFf,

JE AR AR T 8 R G T 48 e AR IO . B 4 33. 57,
i Willowmore 7, 7= #h i $&
1500 mbA_b A7 35 A X
MM IRESE A h, — W FE
AW,

RTE 8K # B b B4R T
i 12 em, M TH 5 EOE = AR
=A% T O WA IR A0 e
B0 JE AR TN b5 K AFAE

B+ =3

##E5 H. bolusii var. blackbeardiana

BN : 4 bolusii &4 H. M. Louisa Bolus ¥4, &
FHMF R &SHEE, LA LEL4E G Blackbeard,

JRF=RAEARIFE 44 1000 m -
PL X,

Nt AR AR K 2 B
FIASRD, JRAPREMR R, B4R 4~
15 cm, k1 S0 AR, 43 BE
IRIG R A, KB 2 R
P T At R 1 R S T
BEE 2 mm KIBOR, EE

IS
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AR A28 BT

AR R SRR BOR Y, i b ORI B

2 i H. emelyae

MR 24 Emily KA, @bl 4,

R 2 T

e RV N R
X, 43 A XK

SRR BLAE 10 em, B
DSy EE, M 15~20 HLRE,
R4 A5 2 o A /N R, B T
il WL IR G B, R K /N
TEBE RIS B B N A B 4T
e LR, 1 m 30 cm, 16
15~20 4. [,

AFEEE T EEREM
S i 5 = AR 1 L3R R
EBEAELK

I Z /4R H. emelyae
‘variegata’

AR 2R A B R, 8
HEBOE,ARFEHLN

EiGUE  H. Cooperi var, venusta

FhRBEX . %4 Thomas Cooper. & B a9 H4p i K.

AR Fh 44 b T I REO ST U,

R 7= R AR AR T 40 7 L — /AN IX 48 3 Grahamstown,

KB BB

IXJE 1996 SERRAGH A IUEHH AV M AR R



ST - 2 i A 4 N AT IR
WOEEE. BHEEHKANE
PEHS . R KR G 25 L 3% R T A
RN IE 12 em. #F 20 ~ 40
L o o o
T, e #i R, EF 5 20 em,
T 20 ~30 . 5 % %,
Af,

%7 H. emelyae var. major

BN R4t Za]. BA G REZE HATHIEK,
S P IT A Ladismith BEIE /N BB IR #2047 DXAR /N

NG HARAE A,

AR R 55 SRR AN [ 2 Kb D9 - AR A B -2 i IE TR A AR 2

AN« ANTERIN I Sl it #A R
KBS ZRE. —F A
JURE T B AR A T H AT K
WHEE i & 8 H. wimii, 0
AR 1 AT R e R
Wt AR, M bk
JElE NS T (H. magni fica) %
FhAISSEE N (H. maraisii) (1)

Z5% H. emelyae var,
multi folia

BB R RT 2T,
TAG A EHHEE,

JR7=re AR TS F I N R P
X, ZR 2 217 R 4 3472
b RS 53 A5 X B BN

EUE
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SRR 2 Ab 2 AP £ A 25~30 AEF 15~20
BO IR i LR,

#2 )N H. coarctata var. tenuis
MERX: RERKETOHID, AL me) T,
JE B AR AR TT 4 B L I Grahamstown,

O A R AR HE A
FRIF R, BAR L R R A5 2,
HA 2.5 em, fHEIZX 40 em, M
N 305 em B 0.8 em (il
MK 7 em, % 2 em) , MR
i) Py 25y, A S S T 2 3
TE/ANE . A6 1 60 cm, 4£ {4 {5

2T KR AETA A
WX =% H. koelmaniorum

FhEBEN . &4 Koelman k43,

JRF R AR AR AL R A N

MR TEZE 2 W RAR R A 47 B8 14~ 20 M. HE51 R B A2
5~7 cm FE M HEIITE . K 7 om B8 2 emL IR BB AR,
I U ) A N TE SRR,
A e A WO, A
Yi. i 35 em. £ 10~15 Z¢. 4E
A4 A S S b0 4 o

EN LR RPN
ARGRWE M, LB SR
TRAKEHNREZ B ME
R%,
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M=F; H. nigra

THERY: L& AN THLRE,

JE7= LA ARV R L AR X BT

RLMR G 3 T8 25, B A R
Uk BRI % K-S
HERC 3 51, 22 X A, & 5 em,
M 3 em, % 1. 5 em A8 BR =
FATE o IAL U, o i b A 2 BB
GRERG A, AN EW R R
A W AT ) R N TE . 4
PSR AEHEBIAR A | 5 40 em,
R BISR, WIS

i H. pungens

BB AHAGK.

JE B A AR TT A I Willowmore i34 - F K S 2 o

VEREM AL ELAR 6 cm, 2K, B TR, 0h & EEHER S 4.
K5 cem, % 1.8 em, H 1. £
B R ORE L A B R
2R 2R AN R SR B TE FH OB
RS EWAA, TR
AL 30 em, R E. N
S,

AFHBEAR I CH. viscosa) s
g fa 8 B8 (Astroloba )

K2 JLPERS  H. pumila ‘Variegata’
BB 02 E, BHL R T ERRMHTIR,
S B ARV L X,
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TR AR BR TE 25 R SF PR 1
BEZE, I 14 em X 2 em, 1R B, 56 3
Wids . = TR R R A T
PR RAANEE R BEE
WOHS 4 £, 16 A R AL 4 B A6
SV A=t 5 T TR S V)
“%Af,

AR e R A .

+7 H. retusa ‘Multilineata’

Tl MEBY: .
IR R 2% S - TUE I (ES RN
JE 7= HE AR VG T 44 Riversdale Hi[X .

TR 2 A B 2, B AR
12 em, M 10~15 40 HEw1 B
AR P A8 P8 T 9 2 S
BRI 37 %+ 3R T 32 WA A 2 31 4%
B AL B G T %
., A6 L 5 30 em,
A6 iy A8 L 5k 4L

AR BR T R 2
PG, i T 2 dm i R

BEK  H. mirabilis

FERN: FA6,

JE 77 1 A 7 T 44 3 B0 RE A T T A Sl W K B e p i, & 3R
T,

HIARTCZE M HE s 4, 5 B8 SR, BLAR 7 em, 1 10~15
oK 3~4 em, B 1. 5 em, IREE AL, S B R IR, R



TME M 2 LRI S EE T
g RmE AR, RF A,
25 cm, 16 F B, 2, A AR
i S 4 o

B A — IR g
M5 H. mirabilis “Mundula’, B

B 59— A BLEE IR 5 8
RN

RN H. maraisii var. meiringii

BB : 24 W.R. B, Marais,
LA & A% P. L. Meiring £ &3 —
v B %,

JE 7= JE PE A 4 (Bonnievale)

R TC 2 o i HES) B J2 48 . 4~
Tem K. AHA B, o5 998 2 BE
JE. K4 em % 1 em, L ANEH L
U] P2 3R B B A N SR - T A 5 T
SRR R B A N A6 A
& 30 em, FAEH D

A% H. scabra var. starkiana

MERN: mAea, TA
4 LA Peter stark #4%,

S ARV T B N R Y
X,

FEREM AL 8~10 em K, M
12~25 N BEF 2R i =
SR TR M7 9 Sl i B ok
B B ANE W I S
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TEFFA FiD 40K L T 48 em, 18 15~20 45, AR SR, 25 dh o Py
5h .

% NEJK H. springbokvlakensis
BRI : A b, e F 2K A 349 Springbokvlakte,

S I e N S
X, #E4R 500~1 000 m,

YE A B K W& 10
em. AN BEZE, M 8~12 M.
ISR R T RGN & il
I K g & B, B L &S
PR £ I (3 SR AL R RO
W, WHHRAE. LABIIEA
%40,

SN H. pygmaea

TBREN : #5454 KD

JE7 B Al G 2 B2 SRV BT L NG B R L KB R &

SO JRE I 25 U M 2 K L AR A BLA% 6~ 10 em, i 12~15 #,
K 6 cm, % 1. 8 em, H M, 0 S
[, 2 T 3% B EL 7 AN K B & 10
AN S AELA B R PR N o B S
6 ML, 7 30 om, 1€ 15~ 20
P = Rk ST

SR TR+ = %R b —
NEER A, RAGH AR
Fhab, BLE RS A A A2 R R
LN




&9 H. sp. ‘Cassytha’

REF BB -AHEHEZHM,E NN ER H
Lishonensis Fl H. tortuosa Z.[f]
F9 2% 58 i fELIX T AN 4% 4 BLTE
A G AW (H. tortuosa #N
NiE H. wviscosa F]—AFER)
R LSRR T 154 5

TEAS AN 8T R AR
ABhs = S5 T Ik B 1R HE 510 1E 42
mELE T ELAE R
B

() HpFFaRNBF

W E  Gibbacum schwantesii

BB : £4& B Kiel X5 #4% M. H. G. Schwantes,

JRF=RAEPE T4 Riversdale,
ANRTHX R —FEHEH
T, MU T 2 A1 JERR N T

RIRRRE A BR B B s 1A
A A I 2l g 1) T AL
R AAR B RMOE P, AEHE
K 4~5 em, LR L4 3.3~
5.4 cm, AL A €L A6 W IR AR
At e, 156 =,

IR

M%) Jacobsenia kolbei

BEBRX: 244 E H. Jacobsen i+. R T &4 % AWM
FEAHEZ—,

BB : LA ddEF. C. Kolbe 407,

= r AR P A DR i K b AR IX, R R AR K,
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ZEA.

FERMEAIR . 15 50 e, MR R PR A B SE A BRI A J A it
B K RT3 g o O I TR 0 L 0 2 o R AN S G ARG

i K3

KK FENHF X, K
KE L IERIE PR B KR K
9 20 cm; B L KR
K 6 em  BLAZ 1 em, AL 1
AN R A AR, AR
A TR A K FE K P X
R A6 K 4642 6 em, 16
M 2. 5~7 em, 63 4~5 7,
wwaamat, L4 A,
RES5E,

WWE  Argyroderma fissum

BN : R g At P AR,

S BRI 4 Vanrhynsdorp 453, - IR B BE IR -
AW ERS Vb . AW 4 PR AN T 200 mm,

RV NZE S SRR B, 3% R 5 B A s A R S,
K 1. 2~6 em, 5 0. 8~1.8 em, fEK. 4% 4.5 cm, B 4L

L R AR Tt
RETE.

AFIAE BB 8 ML R
Bk LR RARCKHE A 4R R
(Hofth Fh K UM AR . £+ )R
JE AT CHAd R S i 2 58
AT A B L B D L BT
BRSO AR,



W H+ Astridia herrei

AE B OE K

BRRBEN: 2% Astrid Schwantes, £ G. Schwantes # 4%

HRA,

BB ahkHeaE IS EEEZE A G

Herre,

JE 7= G B 2 4 1 e LR N Bt A L SR B R N T

100 mm, & ZFMKFEG AT
W BENEE.

AR TEAEATY AT 3% 40 e,
ERCESL, IR B L B R B
2 A G PO HROR S PR AR Y0 52 =
MR o I 24 3 0, 7E 5 v 2
B IR F s R R R AR
i, K 5~8 ecm, % 0.8 cm, B
1.6 cm, PEIWTE . SRIIE AL,

LW FIFE A Bijlia tugwelliae
AmdE % M IS Gl A D Bijl KA,
A A.M. Tugwell KA @t K.

BEBX: ¢
BN ¢
B AR R S X, R

WS EW A, FOKFF

P
ARE T H 3~5 .8

B 2~3 xbmt. w0 g, LT

HHE. K 6 em % 1 em, &

2.4 em AGE, LE, LAH

Bl 2~2.2 em 5 2 2,

TC A T 5 e 5 AR, R R

A 5 AR AR,

FEHER 7 A5
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759 Cephalophyllum purpureo-album

BRAFEN: # 13 ‘kephale”, 3k; ‘phyllon”, =t ; 35 K & A 2
Aot B A ERRKRER, BMUKT,

FEBEX : 57T purpureus’, ¥ ; ‘albus’, @ ; 35 K 7L 8
meE,

JE7= r AR E X, BUIE IR £, AR R A 200 mm, 3 A Al

:

11 H P,

TEAS J v e R A IR
e, PR, o, K 6~
10 em, 46 4 B, Wk B &
HegEd e e, HRK 1~
1.2 cm,13~15 %,

AT AE A JE R R B
I AE R AR

HiL{i  Cephalophyllum tricolorum

TEBY: Z& AN LB/ L RBERETRR.
JRFE AR R B X, PR TE TF % R I 4 PR A 100 ~
200 mm, & .

LR AT o i 2 45 K (5 85
FHA L TR 4% 550K 43 €0, ki 5T/
Peo K 8~12 em, A6 3 Bk
WE LTS ARG
EHA,

AFEE N 4 . EK
P AT EHRE S BAG
JriE.

VKW Cheiridopsis dentieulata
BRBENX : A 13  cheiridis’ , #h F ; A #§38) *— opsis” . 183 1k



A& &K

B — At 42 e AR A T — A B A K et g 3R,

TEBY: 5 T#E. DT H At %A D IRBE],

R AP AL BN D & 2L X L #E 4K 300 m BL b f A R A Bk
AR L AR IX AR PR T & 100~ 200 mm., 5 26 43 A (6 ) 1=
PR FE TR R .

HRLRR A AR ik S it R L
AL A ViR I E A T H
SR K /4,
0% EHEM. K 6 cm, £
RO IR LA,

PN I NN O 2
e

i3S

M #5E Dinteranthus pole-evansii

BEBX: 24 EBF 4H4hF R K M. Dinter #4%. fe %
(oA vb ALY & VB AE

BB : 24 1B, Poleevens 14, K #1 & &y Ik T4F o9 #
WF KA mEE R,

JE B AR B R
LR A R A A S R

KB ot A — 7= M, A7 SR L
o PR 3 A OKE).

P JRUIE AR o % A AR R s 9
R, R AR B,
R MM R, AEE, 1B
P, SN B R R, B
8~10%,

%) Dinteranthus wilmotiunus

FEBEN: 24 C. Wilmot, £ m# 4,
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SAMYRERELS M ER

S5 2
BB ER(BEIH 740 MEEREZ 5%),.H
KREHEH T B R R 1~2 %5
B, MEERTE, A A E B
SRR 2 A R, A
— AN 58 AH R AR S K
FFFR, HEHE, REM
G 8, 8~10 =,

L) E M ERME, H
it A - R S, 2 B BL R A
EHIE.

YW E  Dinteranthus vanzylii

BB : 24 G H. VanZyl.# 3k Pofadder 37 —{z ¢ &
Ak,

JR7= AR AL T7 4 1 AR O B R b A S ANRR R
163 H. MMA KM E MIRAL. M 7E — 4 1% 5K 2 SO A] LR
A,

JEHA 1 ~2 53 X A T a1 [ HE A TO 9 T 7 . 8
TR O A A T RA AR B R B . R [
R B E e IR R H 0 AL
FIHE. A6 0 38 A, S0 AR
ARG, 8~10 %,

ZiR B AN RAR B A AL,
T H AR A A — R —
CTE 7= 1) A AR A — B ) 38
ANbb g ANTA) B R S S 00 43 B
AR Z , FhF AR AL,
¥ LAEMEAREEE.,
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i Diplosoma retroversum

BRFBEN: 53 diplos” 3 ; “soma’, & ;45 — S5 F 7 &
7 3 R E A et

BN : 2T ‘retn’ . ) 6. H ) ; ‘versus’, 3 7 9 ; 1%
At =t et TP 3 L,

JRP= R AE TG FF 4 Clanwilliam 5530, #5981 4 905 /N
A A& AR B B 200~300 mm,

LR R AR — X R EROIR L S X K B
AR o e F IR L - 7E
B VT TR B AR
2~4 cm. F A DHOK R
ARE L A6 AE T 2 A
AR RS A AR

AF L T A RHE ) b A
ot e M R B ) R R —
R A= UAAh . I AR AR - ™ 4%

K.

1/ Gibbaeum album

BRBN: #Mi9. gibba’, 52 45 A B A4 vt A — 3 5 T4
AL ho Je Ik,

MEBX: a&,

J 7= re AE 7S A R i
X, 3P 5 B AS v F) 22 3 T %
AR P R 125~
250 mm,3 .11 4 F/.

DA A= R G A M T A G
i 4~15 X, ARG, TR 3R
M e, w2 Rk
AR KA L EAR R, B
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NREERE, R EHE 3 em LMK 1.5 em, AR ER LA,

F#tb £ Gibbaeum dispar
MBERY: £T#.RF. f ¥,
JE 7R AR X T
i AR B B R
TEPR 5, AR, I 2R
KBRS P LT A SR
[ENZPAR AR FER S E =N
Ay, mRERmMENTE, B
RMAR /N, R A RGO
FHEWEME, LK B
3em AL, AR IR,

245:  Gibbaenm gibbosum
BB HTE 0 me.
JE 7= g Al X A KSR S

fi=R 7 N SR S B ]
AR RN R R
TS 520 AR = 8 300 1) 1o £
ERME AT N E), #
WA LR S R B A A
TRREER AR R H
TEJE P 3 I 4k g, i O R
T R T3 K =
. K. HE 2.5~4 cm, £
E% ARG




0E % Juttadinteria albata

BR&FEN: %% Jutta Dinter. & B 4147 5 K K. M. Dinter %
KA RA,

MERX: b, KA AaR,

JRP= R ZAEGNK LT B 48 5L R DLRE . I — B30 Bk 78
Ao A 85 R P TR ER4
Y, FE PR A2 100 mm, &

YR BLSL AR TG 6 AR
B AE XA, K 5~
8em,ERKTF 2 cm., K, HE
3.3~5.5 cm, fE M E I& 55~70
M.At, R8~9%E,

i E Lapidaria margaretae

BRBX: 2T lapidis”, &k A B —f B K.

2 R N &4 Margarethe Friedrich, 4 £ 1t I 64 14 45 %
i % R AL T AR .

JET= 20 2K BG AN g A R AL L B2 VR T R AR AR
WHEFWEF—r=#. A
IRIF T J A B B A e 4E B
M 250 mm,3 H Fil.

MR % R, 32 5
A A KRR 2~3 X, il
[ = A4 T% » 56 A0 AR A Je A
T JFRET ¢t 2K A L (0
WA, LR, WA, Ll
#5100 #e, M E £ 05 300 ~
500 M,
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Meyerophytum meyer

BRBEX: 14 Louis G. Meyer, £ @1 &30 09 i85 4007, %

LR AR A
MERYL: AL,

JE AT SR S

by XL B R % A

INABR R RN T 100 mm. FERNPHRELE,

'\

HHE S

HBRAEK, P AEM
PRAE = b BLAZ T34 30 em, 2
B4y 45 55 — % b 5 o e
FAFT IR) 46 BAJG G L 58 — X
MK 1.2 em, 96 1 em, 85 %)
A 3.5 em, PIMFBEA
WAER 0.3~0.4 cm, L4
E SRR A=Y
RS R N O R 'S
5%,

Mitrophyllum clivorum

BRBEX : A B3 ‘mitra’ 18 F; “phyllum”, o . 45 vH g £ 3%
TR F AR A B o (ot AR IR A9 T 4R) o

MER X BT E
Celivus” s vl L A5 A K

mIE 60 cm FIHEA, 245
WA KA, X
K 1~5cm . EHf 0. 8~2 cm. 5
MR 1/2~2/3 Bk, 1E
AR M TE R — AN TR
K 1~4 em B2 0. 5~1.5 cm,
TR e TE, A6 T R
=
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Z)# % Mitrophyllum dissitum

ThRBEN : 15T iE AR AR Y, 35 R AP ALAD TR FE &,

J7= R AR AL T 4 0 T % 2 X AL, 38 7E R R R
CEFBED L2 BE A AR I B

1 40 em HEAR A6 AT AL 2L
W JE R KA, K 6 cm,
HA 0.5 cms & — XA 1~
5 emi&, FEH EAZ 0.8~1.5 cm;
BNt AE 4/5 BEE L BIRE
K 1~4 em, % 0. 5~1. 5 cm. A
A, 1A AL A,
RILHEAL 1/3 Akl K 0.7~
1.8 cm, 4% 0. 6~1. 3 cm,

IR Monilaria chrysoleuca

BEMEX: ££T: ‘monile” . % k41, 38 K & Hidh 2 H A&
N AR FR AR AR B3R,

FEFEN : A 59 “chrysos”, & & ;A 1539 : ‘leukos”, & &,
/AN RE ST,

JRF= R ARV T4 Vanrhynsdorp., 7 98 5 7 L X 4F P& R
E/NT 200 mm, B R EELTE,

BB 20 em, PRARIITE M, ZEE 5719, BHAE W2 40
Bl D T K 2 30 [ T B 4
WELES 1 ~2 em, AT
AR, EKF
AT — X MR BB, R, 58
ATk Ao PR TR S 156 5 E 8 9 1
X, K 10 em, % 0.3~
0.5cm, A FEEHBREAE, £E
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AR RS E AR R,

EIEH
BN : 1855 2R, 48 2 A LB RS RS R A 3R
JE P MR

I

G ES

Monilaria monili formis

EA R R/ Ui = Ll N
B 1~2 cm, TR i 850K BRI
R DA T 40 75 A [ 7% 5 516 R D) 9
Z Y B E L, N
XM ETFTAEN A
HE PR IR I B AN BN b
W WK 0.5~1.3 em, &
0.6~1cm, {6iBH A6, B
(EFAASIN % SN

Odontophorus marlothii

BRMN : # i3 ‘odontos’ . F ¥ ; A # 33) “ phoros” . 4 i 5

/AR T LA R B G R,

FEBN: mAERMF

H. W. R. Morloth,

% . @ 3F Stellenbosch % % #% 4%

JE 7 R AR AL T 48 A T % 2L M X A DB B L SRR

M/ T 100 mm, AW,

PR

TR A, Z2H B AR AL,
ARZERRK, BEER. Z
A3 AR TR e i AR, R 1L
K% AT K, RERAE
wf, MK 2.5~3.5 cm, HfE
0.7~1 cm, H# M ZH
1~6 98k, €30 6, FEk W
Bt
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9% K Qophytum oviforme

BRFBEN: i3 oon’ ., & ;A M5 i3 ‘phyton’. Hidh; 45 A &
AL A et A AT IK

BN : 2T ovum’ . & ;45T 19 formis” . 4k 453+ £
A AT K,

JE 2 g AP FF 48 Vanrhynsdorp AL A7 9 5 - 3t 8% 28 41
FERENE AN E 200 mm. &N,

R, ZREERAE.H 1~2em BHE 1~3 em. ALK
FTE— 525 L WS 0 AR S AR R, B B
GRTE . 7 0. 8~1. 2 em, % 0. 4~
1em, PRARIYIEE — X T8 4R
AL T AN E K —
X, R, At R

A SE R 5 — P Bk
E(D. nanum) , CHEL RIS
& P B AR . 23 A X R
BT,

IRICE R E  Orthopterum waltoniae

BRBEX: #M57) ‘orthos”, A ; ‘pteron’ . HE ;45 K B A4 3
Rl L@ A a3y,

e A A Walton
R R F A,

J7= R AF AR T A8 BN RE
BRI AR, A
W MR, AR EY
TE W A A e R B e T ) b T
4K,

AR AL, MK = A
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RIRG R BOHRE K 3~4 em, B4R 0. 6~0. 8 em. fE K. EfE
2.5~4.5 cm B B (T AL AL B AR B, REBRIR,
P T, LT84 LT BSL, SRR, 42 0. 8~0.9 em, 5 %, Fi

M7 K Schwantesia ruedebuschii
BEBN: A& 8 Kiel K##4% M. H. Gustav Schwantes,
FEZIRX : %24 Ruedebusch, th Kb 2 — R 3% £,
= G K B A g R 2 T XL B 24 0 T 7 R A0 A L AF R
AN 100 mm, WO 2R
3 Hs

ANET AR R R, i B S R
PR, =AY K A )
W I AR A L A6 S B AR — K
AR 3 VR SR N IS
3.3~3.7cem, % 1. 2~1.3 cm.
B 0.7~0.8 em, fE K. HRZ
4~4.5 cm, R E A,

Wt Stomatium alboroseum
BB : A M7 stomatos” . &, Hg et LAk F Ay o,
R : 45799 ‘albus’. & ;45 T ‘roseus” R &, 45
e,
7= 4w A b AR
FB. EBRE AT 100 mm,3 A
11 H T AACERX,
LR BE AR, 22 0% PR 2R
R, K=MK ME, ER
MiF, FRmE, m A&,
R WEH 3~6 MR




%K 2~2.5 cm, % 1 em, {E3K 0. 85 cm, % 0. 1 ecm., A £ 4}
af,

fifa 5 Vanheerdea roodiae

BRBENX: %% Pieter van Heerde, # 3k —42 # Jfif= Springbok
WH I FRGRK, R RSHIEE,

BN %24 Petrusa Benjamina Rood, % M 4 4p # - 6%
PiE 8

ol E i e R
LM X, B R L AW X AL 4,
PR AL 125 mm, EEW I 3
A11A.

AR AL L 7345 20~40. %
AR AN A A A R R
Y M SR E . A6 1~3. IR
Bt K, BEf 4.5 cm, R 5E
K+0.8 cm,

HZE  Argyroderma pearsonii

BRBEX: A1 Argyros” 4 & “derma’, K . 45 A& H
hbgrt AR R EE K,

BN : %24 Henry Harold W. Pearson 4k 4% . /£ d 3F T
R EREMF R,

S B T S
Vanrhynsdorp PA b X, 47 5%
J3 T b B 2% B AE BRE W &N T
200 mm, 3 EBWAELTE,

JE AR BRI
BRRGMR K, Gk
1. 8~4 cm, % 1.4~3 cm, Hit
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R ZE AR 0 2 R PRSP — Tt [ 2 72 B v 22 . B 4T
BERAG, EHR A6,

E R E  Pleispilos bolusii
‘Envy’

f A Jeg A 26 R B i e 2
R SN P R A B
Fav i

of 2 i AR B L i b
S E LR e ) 2R A
B I B — 3 B 55 — A —
3ty 2E B IA 12 em BAL 7 SR AR R
B I 5%

A B Pleispilos compactus
ssp. canus ‘Magnipunctatus’

S .

I KA e g
TR PR A E 5 —
i AR OK L AL B, AR
B AEaiTE o,

R

#iuk  Glottiphyllum peersii

BREBN: A M7 glotis”,
% ‘phyllon’.vt., 1% A& & 44y
#yet

hE RN 24 Victor
Stanley Peers, it X #] & A, &
et RAFH .

ARG X, —
PIZET Y A b ™ 3 £




YOF P R R

RBRRCIR A K, 250 B W6 25 R, R AR, Kt
K 4~6.5 cm MK 0. 8~1. 4 cm, M ZARKR R L M5 2440,

DHEKAG, EHG, R8E,
(F) I AZER Fh

=M A EH  Astro-
phytum myriostigma ‘Tricosta-
tum-Variegatum’

R E = A8 R B
SRR L G = fORER R A
[iERARE Y g g RiR

W= gt Melocactus
azureus ‘Varieg-crist’

16 K BR @ W 2 10 2
FLBE R —ABRRE MR
Bl R—AEK SRS
(3 et & Wy AR ) [ Fh )
.

FiRIJCAAERER  Uebelmanni-
ana pectinifera ‘Variegata’

LG o R 35 44 A N 2
R ——H1 R AR B B 40 A
S AT R R A R
H B AR

=R

g

FRUIC AR H
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&w‘ . V Z K45 Thelocactus bicoloe ssp.
‘.‘ f heterochromus ‘Variegata’
4 REREATLZ B ENPERZ S,
by BRYRFIAE 5 XS LLRE I, XA R 1 i
A WX BALLELE,

AE A1t Pachycereus pringlei
‘Cristata’

R KB BR AN B A AR

ZOEM SRR AR AR . BRI R
Mt 0 b A 48 i) 23

AR %1 i R e

YL Astrophytum asterias ‘Super-Star’
RIRE A Fh YRR IR AR 5, 2 H AR [ 2 FAE K AR B

16 4L FH % B Ariocarpus
retusus ‘Elegans-Hanabodan’
EHTT B AL
RS — AR KA. W H
ENT R SN

FE4E AR B



Z ¥4 Stenocactus multicostatus ‘Variegata’

(IPNE 2R 2P S LB 2 e iy R S a2 il S (i

EZ2 4]

1L  Ariocarpus fissuratus ‘Lloydi-Variegata’
ALY JE T M SR R R A . = AR B R AR
B

B}

FAIFEIR  Astrophytum Caput-medusae

BRBEN: A 5 ‘aster’ . £ ; ‘phyton’ . 4% ; 35 K & FF £ 7
A,

B BN 45 T35 medusa 3 ; 4%
AMBERKRKEE LA ARG RS
AL B A B AP S P 69 9 K ik,

Ji = 82 75 5 Nuevo Leon M,

2R E N L 40K 1 o e A
WRHEEFIFE 2 K 19 emy B &Y
0.2~0.5 cm, 4K # [3 0K K 2%
FEWN A AR AEE) . fil BEAL
T8 B30 0 o 48 B /N ) 1~ 4 ). K
1~3mm, f£K.H%# 5 cm,# . £
Waf,

FHT IR
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15k Echinocactus horizonthalonius ‘Coahuil
AN R 4 3% 20 R RSP 3R G — AN S AL, O ) e ) 9 HL

TEERR EX 34

T4 Echinocactus texensis ‘Ooayanami’
L2 RN B — AN R e S b A B L AR 3 2 =
WIEAR. BOANE 4 5 R .

Hi 4R Echinocereus fitchii

BN : %24 William, R. Fitch. btk [ % % 49 £ B 4y
F % J.N. Rose #ILAP L GFo % BHRUWAF,

JER 7= 5% [ 4 5 5% 07 04

LRI SR L 2R B R BT M AN 30 em, ELAR AN T
10 em A% 11~23 . %) o 1 51 7
JARAR B L 22, h ] 1~7 4],
AT 0.9 ems JA Rl K A T
0.75 cm, fE I 2 B, K 5 ~
12 em Hf£6~16 cm, LR £
TR, A7 41 22 5 £, TE I B IR 41
, RERL EF T, 1.5~
3emk. 4,

Hi BB AR
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WAESCN E. reichenbachii IEFH .,

#NIEk  Echinopsis saltensis

RN # b THIE Salta, 7 A HH X,

JRP=BTAR & Tucuman fil Salta,

AL S SR TR /AR N SO Y
THEME MR, BRZEH
JE i AR A 5 em b 17~
18K B LA WA IR i e R 5%
2o FJE A E 5~ 7 mm, 1A
I~4 4, K 1~1.2 cm; A #I
12~14 . A#L 0.6 em K.
AR A BRI 4~5 em KL 4T &Wﬂ?
B, FREE. K5 mm,

Wik Echinopsis huascha

BB : TARERL AN AHR,

JE = B AR AE . AN [ AE 4 A XA [, 3E AR 2 TE
Yacutala. ZL {£ BB E Andalgala. ¥} 4¢ 7€ Huascha fll Catamarca,

JEHE 43 B KA
1m, BEAEE 10 cm, # &5
Al B 14~17 K, R 19
1em. A# 9~11 #R, K 1.5 cm;
il 1~3 M, K 2~7 em, PR
M, 60 R EHOR K
10 em, HLAZ 6~7 em LA E .
TEIAT B B TR,

2 TFF Escobaria minima
B2 X : ©4 Romulo Escobar ## Numa Escobar JU % , &
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BFA,

ThRBEN : & G R AR AR,

JER 77 S [ 44 5 34

TR AR S AE, EBRTE &
BT, BARAL 1~2 em, JERIR
AMEAR AL 3 mm, §1 20~25
MK 3~8 mm. JeimE . W%
WERBE, FERE, KK
2 cm, BLAR 2 em, BEHE O PELT €4,
RIKL B 5 mm, G,

ZigRill  Escobaria sneedii

BB 24 ].R Snced. fo 2 % B £ i 00 # £ K AL
AAr AL .

JE 7 58 G R A7 B PUAN 36 [T 88 0 RF LA e g T

WAL AR A R TE R R
AT TR AR TU KA KA
ZRER K 2.5~7.5 em. HEE
1.2~2.5 em. JE R 4~9 mm
s LT Ao . A 30~
60 #, & 3~15 mm, A i,
KEBLI~2 em R A E 4T
1Sk 3~5, fRH L IR

vt/

24Hil8  Eulychnia castanea

BRBX: A eu’ . 4F; ‘lychnos’ .tk & ;45 £
K,

THEBX: Re . BAMNGRE,

SRR R G L AT

FEACIR L TEJR 7= W T R BELAE 20 m) KBEAE MR, 22V B,



AL # £ %

JE T REMI R, K 50~100 cm, B AR 6~ 7
8 em. 4% 8~13/RMK. HIFEMFE 1 cm,
JAH] 6~10 #.5~20 mm £ ; f] 1~
2 M, 30~100 mm, fEK,EH 5 cm
FEAT AT B 6 R 48 A Bk
i, BRI, HAE 5 cm. W4k, 7L
2,

M T Ferocactus gracilis

ThEREN: Hmay Fi50, 484K i 18]
AR M,

JE SR G R ANFAR JE S

RIBR A WIER B WK R %, 1 1. 5~3 m, EL4£30 cm,
B 16~32, JEH 8~12 . 40 JE (1 hfl] 4~12 M. a0 (. il
AR R B I S AT RE JE 5% B
SEOR R — MR AN e i — A
Ji B A —BOE 7 em B RE
), 16 4~6 cm K, BH4% 3.5~
5em. 46, RKEATE. #HA.

AT G — ML EF.
gracilis ssp. coloratus FRN
AL AR B R O EEE Dy
HR).

AR

£ R Gymnocalycium hossei

RN : 24 Carle. Hosseus 248, — 2 K M ATHRE T
D F R,

JE =B #E Lordoba fl La Rioja,

FEBR R ERY EBRIE , IR A . B 13, 1R S8 R LR 21
TR A R R, R JEE K 5~6 mm, 1~1. 4 cm [A]RE , i@
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TR HETE, WA €S K
et A T 7 —ARAC 1.5 em,
AE R ACTHAR AL 2,

FER AR N G
mazanense;G. hosset J& N T K
WL BATE & I (FE G nidulans
G, weissianum WIHFN) .

JBER T

FIER  Mammillaria formosa

MERN: £7 08k,
AL IS

Ji 7= 5 P4 Coahuila Neuvo
Leon 254l ,

AR O A R BRE & R
Te I Ja R . B2 10 em,
PETE/INTT B8 %+ 4 e HEAR S E I
A% E. Pl 1~6 MR &R, 5
R HOREL TR 16~ 24 AL, FEELA

1~1.5 cm. 48,

% % Mammillaria modlleriana
FEIEN : %4 Heinrich Moeller #+ . 3%F E 4 & H-F 44
& ITH

Ji 7= 5 7§ BF Durango %
.

HMR S BROR, BRI
¥4 10 em, ¥R B 5B,
0.8 emX0. 8 em JEMEE. Ji
o 30~40 i, /K 50 . 0. 7~
0.9 emi, I el 8~10 4]
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B BB 2~4 A K 2~3 e, 35 eb AR 1T B BA H o
B, 6 1.5 emX 15 em, WAL 44 G IR (B 46 B

#AER  Mammillaria muehlenp fordtii

FEBEN : 24 Friedrich Muchlenpfordt, & B E 4 , f£ X 3%
B AE

JE7= SR VG B, BRSO,

RV IR TG JE RAK ¢ (1,
HER K 8~10 mm, EL 4% 6 mm,
YA MR E I R B A
JELR TE B, LT bk e 4
[l 1 K AN 4 mm; ol 4
MBS . 2R MR N 2R
A, L 2 K 3~
4 mm, [ 2 R4 12~16 mm,

5L [CER  Mammillaria hernandezii

fh& & Y. 24 Eulalio Hernandez, & & F A, il A %k
EX

JE7 S G B RO R A — 2/ L RO O A R

MR RERTE R BRE . AR 25 ~45 mm; JERFE HOR, B
5.5 mm, Hif & &7FEIE,
HEFFE 10 mm, HE I E L I
TEMICE . R 17~25 W, K
1.2~2.2 mm, A, fX A%
X HHITE, 16 20 mmX 20 mm.
VL,

XS A NER K AR
T ELR A AR R AR AL TF LR Z
UNRE=
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g B OER Mammillaria merca-
densis

FERN: 2ERFHELIXMNAEL,
/AL R A,

JE = 87 A A 22 M Cerro de
Mercado 77 . &8k 1L X,

VI 5 A R BROR RO, 9
SERHEAR L A B R A 2 R . o
4~TH, LR A, T A A, H LR
AR LI R — 1, B A 20~
30 AR 40, H R, fERMAE,

LEEE:S

# KB M. guillauminiana

TEBEX: 24 Andre
Guillaumin, x B4 5 %, 8§
fiE e AR LMK,

JE 7 SR G AL 2L

VIR G B A O B
JEIH 30~32 A, KA L7 mm,
I WK s hof] AR EL 48
B, WHAE 1o WA,

o [k

z ¢ Mammillaria longi-
flora

BN KWy,

JE7 £ G RF AL 22 MR RD
R ML

R FREA . 3~10 em B
A i Bk BB P8 5 [ AR -
5~7 mm K.EMEE. AR
=i 30 H K 10~13 mm. SR 5 H




A& 5%

sl 4 iR A A, 3 B AR R R R E AR AR
AL AR T, JERSHIR K 2. 5~4 em, AR 2~3 em, &
[ RARE RS ) EAN

%% Mammillaria poselgeri

FE X 4 Heinrich Poselger. & B 4 #,1849 ~ 1851
SFARAENMEMAE R,

JE7 S G RN AR R 5

PR 350 40 B L BUAEIR o 5 0. 3~2 em. BLAR 4~7 em; JERR
ik = fR, T B R, K
0. 6~1 cm, JEM A K E, /R
AN E. AR 7~9 R, K
0.9~1.2 cm; i 1 AR, 1. 5~
2.5 cm. A 8 BT A 1R #82 B
BB R, WIEZE LM
8] JF S BLAZ 3 em B KL IRZD »
B TR AR [~

¥ H Mammilloydia candida ‘Rosea’

AN R SR H 1 — AN KB Fh 4 candida FONAEA
Rosea BONZLE, WA R A G %A BRI R 26,

i H JE 77 22 745 5 Coahuila Nuevo Leon %541,

AR B A W Bk & Bk
. HEAEE 14 cm, HRE
FAETE K 1 om. S5 4R 0 i G
B MA BRI E, AR L
A 15 am, [ ol 8~12
AR LU A AR SR, 1 R, T
AL, QT T, B A% 2~ ;
Sem MG L EAE, R =
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LB L, Bl SR AR Bl AIIAOR S TR AL

WA CEIEERRRE AR D JFok — B IR E LR ERE , 3
5 SRS — S ) B E 2 A B2 4 D ) S5 G 5 A A 7L SR BR S e
A

S H ¥ Disocactus macranthus

BRI A WA dis”. M. A B Cisos”, Bl 45T 9
‘cactus’MAE, HAAMB AT KA FEEANMENL),

FhB RN : A W53 ‘makros’ . kK A 518 ‘anthos” . 16,

JE= 875 £F Chiapas Al Oaxaca #,830~1 900 m 111X,

XS — ol B AR TR AN B R R AN 90 em, ZEHE S [F]
FEAR o TR 9 4. 5~ 6 e S5 3T 4R L 9 SR B TRCIR | R P )
B 2~3 em . AAREHE T, BRRAEYIHRIT | 546, 4E 550
JERITE 5 Zedt. thls IR
IR AL EZ 5 em, K 7 cm,
AWK LM 9~ 13 ML FRE
I R, K 3.5 em, B
0. 5 cm, AN B B 25 4 1, B3
MELA, WrEEea. R
BRIE, B4 0.8 em, 8 45 4,
TR T 0% A E

ZI48 58 Astrophytum as-
terias ‘Roseoflora’

il N3 22 g b 2 2R (5D
fI—AN AR, EE BRI
Bl QE A, AR
TP LT- 441,

aqes



e

L4  Astrophytum ornatum
‘Hukuryu Hannya’

BEERE R — AR, RBYA
LK KEHGEL MHEZ TBRER
o B BRE BB R AR —, B
[E

+ # % Frailea castanea
‘Cristata’
AN 35 )35 44 /0 Y o o B A AL MR A 2

AR 5 SRR e s 2 £ PR 2% B2 AR 1K
RUPRIREE H . BETTBEHERI AL,

T 75 B A

Fi15 B4 Turbinicarpus pseudopectinatus ‘Variegata’

KGR % 44 /N ERSE AL, BRAK BLAR 2~3 em, JE R
F PR LT T b LR S50 AR HE R R FEELAE 2~2.8 em,
PN LS ERUN AN R L k=

(73) H b2 AEY

IS REFR % Aloe Haemanthi folia
MEBN: AEFTZEHA) KT,



204

FHEMBREREL &M LK

JE P R AT I A XL R 1 200~ 1 525 m () Ll

IX . 78 5 R

T R R L U 10~ 16 4. I AUHERL, 4R, TR
SR K 18 om. i 8 em GRSt — A R FUERE S0 L K IG5 (3

U B i 75 2%

R4 % Aloe pruinosa

L%, R, LGR, R
BT A, HEEE 45 cm, 3k
REREF, BE 4~5 cm, fE
30 J B BETE A AR, BT
MR K 3.8 em; HEZE A
i AL ST o

AMXATHE L EZHEE
F R R R B B R
Hz— FIFHA,

FREFES : M5 45 5 A8 R AP AL A FE 5 A A FEAL G A

R H AR NI R A ZREA

LR R A AL AR, B 50 em. M 12~14 B K
% HuHE 51 B PR AR BT TR 742 K 70 em, 55 8~10 em, SR A7 1R

[ TANSES

ZAMEME, TRIOEZ.
LK 4 mm, IR Z0AE 6 7] BR
1. 5~2 cm; M A & W) F 5
WA, ES 2 m LT A
L1 A8 BORTE B AR, K
10~30 em 58 7 cm. FAHI; TEIR
AN AL PR E R AR,
£ 3~4 cm,E4% 0.8 cm, FEH
#HIE.



A& 5%

B2 Aloe nyeriensis

MEBN: HRELHL Nyeri, £ 74,

JRF= R AKX, #E4R 1 760~2 120 m,

RIMRA 325, I3 B R B R ZE B, @ 3 m, B
&7 emy EMAEAE, B R 20 BUE —
A AEZEH BUF 50 em AHESY L T N u
FA TR S JRE o A8 . o TR AR = |
K 50~60 cm i 7 em. KRG G4 t fegl |
PRE AR, 2Rl 3 mm K, RELH, () 24
[AIR% 1 em, MRBHMEE, 7
i 60 cm. A 5~8 3 F AL 41 &
R AWM AR K 4 em, B
0.9 cm,

AR 24 A, ngobitensis, B
FHN A, nyeriensis, JEF iR, FF A6
W IATRA Bpr==

FIKNZE  Aloe viguieri

EBXY: wAEBEHMF E Rene Vigier,

JE7= Sy ik I3y A A X

TEHEGE RSN E, EREARBFES 1 m K,
FOMH-AEAF L 12~16 M. HEBI R
B I R A T B T R
R, K 30~40 em, % 8~9 cm,
R LA 1 mm 58 A B E R
2, R 0.5~1 mm, %
AR, 6@ 45 cm, A4
B BRI B AR, K 20~
25 cm, HEFIHA 8 LR 40 1, K
2.2cm,H% 0.4 cm,

TR
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SR HE 2% Haemanthus deformis
BEBX . # i3 haima’, fo; 4 B3 ‘anthos’ . 16 4% & &

AR E L 50,
FhEBN: £2T9E.9%H,

54809 LT ARG LA .

JE P H AR AN IR A, ZHEAR I R

SRR

BRI EE  Adenia globosa

R R SRR B, BR
AR A A D ABEA 16 em X
10 em K. M 2~4 B R % H
KRITE 5 I 78 RS B
BEPE A K, 24 em X
30 em K., M BT B SRR
ER M TRETE . EF 1~3,
e REAR AT, B IR A= AL T
SR

BRABEN : A B ia “aden” B 5 46 A & LA ot A AR IR
BN BT A ARBET.
JE= 3 T ML H I B R A 3 JE P AR L A A R

VG 7 4 R % ) HE K BR
AR E 8 m oL dE
AN AR S S R RN
2.5m, #l2~8cm K, EHEIM,
N, LY, AR LA S
ARIEHE . A AE M A
1.9~3. 5 cm K, 16 I 4 [0 %8 4
%K 4~7.5 mm, HE 5
5 MERE 6~12 mm K. FSziT
.1 2~1. 8 em KRG,



A& 5%

H 25T Aeonium holochrysum

BRFEN : A 59 “aionion”, K F 64,

FEFE X : A B33 “holo” . % 4 69, #h 4589 3 4 1533 “ chrysos
ekl HEAMAAMEYHE.

ZHEAEARTE 2 m &,
OB B BAE 1~3 em,
FEJEHAE 10~25 em K, tha0
W, A H Rk, B K 5~
15 em, % 1~4.5 cm, 5] §RJE &
AL i A N R, SR
W BB, R MR, K
7~30cm. # 1L,

i KBk 4 B Brachystelma burchellii

BRBEN: A H53 brachys’. 45 ; A I 19 stalma’. L3R, 3%
Kt & 1R 04 8

MERX: L& XBRE R W. ]
Burchell,

7= R B A R AR

SLER M ERAR AR  BRAR BLAE 3~5 em,
K44 R, 22 H, /i 30~100 cm,
IR IR, K 2~10 em, %8 0. 1~
0.3 cm, EFF AT, 6P T
BRI 2~T7 FMR e ML B |
2~3 em, & G AE, LENE AL
EEAAE 1 Ry, REE, M7
e,

i [RER

HiE  Ceraria namaquensis

BRBEX: A hid ‘keras’, ;42T 99 “cera’, 3%, {23294
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M 64 24 SRk
TRBRES : b 55 2 Heth D 4 2 (4R b T2y 36 Fo iy 3F AL
FEH,

SR 2 W, £ 5
BEL#EAE1L2~3 m ET
AR R, BRI 8 4 X
1% 6~8 mm, MR/, K 3~
5 mm, % 1~1. 5 mm. AT, 5%
CRFEF M) LR EAR, 185
B L~4 A BRI AL K 8~
16 mm. BAEHE 1~6 2518, K 2~
4 mm, AER LA,

IR A £

BRREN : A& M3 kyphos’ . 3¢ 4 ; A 35 * stemma’ . £ 3R .
IO B A 4 AT AR,

BB : LAKMED Kl TG EER-DEE R
Montagnac,

JE By e n G e . 2 R R A

HEPE SR B P TR R AR 3K
MR 40~60 cm, HAE 16~25 cm, X &
K AT R RCE N 3 4y
FLEHCKK, B AR 4~6 mm, W8
R MR BT, .
MEEFRSE Iy 3 L A A 9 AR
Ji B R 5329 12 em. /i Y
Ji, K 12~22 mm, % 3~8 mm, #JE,
A %, 7K 8~12 cm, 16 B+
K. HEE, RIPEERE, RAEEE.

Cyphostemma montagnacii

FIRHE £



¥l Euphorbia hedyotoides

TR X 1% F A4 Hedyotis
B,

JEP Ty 3 Jan 34 o v SR VG

BRWKETE, & 20 em, B2
10~20 cm, b #4A A B2 B KAl &
T SRS 5 MK 19 3 14 20 B
Ay, T g BOR B RRL K
5 cem B8 0. 7 emu FEH DN BOIR . AROIRE
ACF A, BAA 3 mm,

FHLGIH K5 Euphorbia sileni folia

L i

FZIEN : B Silene B (B #r#H R BT,

S r A VG T AR .

W S5 A 1 21 1R AR K
WA, MR K. B2 5 cm,
A 1~3 AT A K T
JE e A MR
IRE AR K 10 em FE 1. 2 em,
AR 10 em, MRS, AR
RT3 ~5 FIHTE SAGHE
TR, TRIA E;
JRREETE . KB,

AR %1t Euphorbia
gymnocalycioides ‘Cristata’

JER 45 FE AR EE IE 7 KRR
AN R AR R R
A S R R R AE 4 v R
WAL LR AR B R
sy N

R FNE A
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% K284k Euphorbia piscidermis ‘Cristata’
FRIRN : 42 T4 *piscis’, & ; A B33 ‘derma’, B, 4§ A FF
2 LR RIG E%,

JRP= R ZEMR LR 1 000 m
FAH KA WX, 41K %
WA,

JRFR A W H A 4R 2, R
AERAR A 11 em EHAZ 7.5 em,
SRS B M HES 13 47 IR A
BRI, R, KR ELEHE, &

NEHE .

fi 3%, Monsonia patarsonii

BEBEX: 24 Anne Monson %4,

BB : A % B S H William Paterson, 18 #42 € £ &
R EALY .

JE 7= 4 K EL I 7 3 R R R
JLFFHE .

VAR R N G A T
B AR K B4R 1 em, Hl KL
A K i A R A R S —
BN ALK 1.2 em, %8 0.6~
0.8 cm, EEFE 3.2 cm, FH
AR AL AR

15 G774 S  Tylecodon hallii

BRABEX: & Cotyledon(F RAT R B 455 ) K 5 B2 B
R L P E AR,

MERY: LAZE A edh KNI E L K Harry
Hall,
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JEU= 4K EE Y e F A AR TS L R ERIX

BB 2 5y FEEAR 0 30 em AR 25, AR W IL 8 om, T
s T . A E A 7 mm,
R T K B
HWREHEE, THRS A, R
T, K 1.5~2.5 em 4% 0.3~
0. 4 em . R BB BEEF T
A KL TR R 5 3 i 46 A2 4, T
difli, EALBURAEF . 6 em, s,
EHE. HE [ AT e
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