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Study on Taxonomy of Clivia Species and Cultivars
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(* Department of Landscape Architecture, Liaoning Vocational College of Ecological Engineering, Shenyang 110101; ? College of Horticulture, Shenyang
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Abstract: Clivia (Kaffir lily), which belongs to the genus Clivia of the family Amaryllidaceae and natively distributes in South
Affrica, is considered as one of the most famous evergreen ornamental plants in the world. Several new species of the genus Clivia, and
a new natural hybrid, Clivia xnimbicola, have been discovered in recent years. Up to date, six Clivia species and three varieties have
been recognized. China is one of the largest countries for clivia production in the world, whereas only few studies have been carried
out in China. The taxonomy of Clivia species and cultivars is often confused or with mistake. Several clivia cultivars are commercially
available in market, but they are yet reported in academic journals. This review introduced the phenotypic characteristics of Clivia
species, varieties, cultivars and types, and generated the dichotomous key that enables to clarity several confusing species. Based on
the marketing and scientific research in China, ten series of the commercial clivia cultivars are suggested. We provide the prospective
on the germplasm resources innovation, floral breeding, in vitro propagation and molecular breeding in clivia, which would have
implication in clivia marketing and these academic research.
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JHIE T HREEN R, EFE. HA, RESEHTEAZRNE, EARRCFI., FEaE. B2
EITZNAT AR, BERE ARG . teAh, B2 el I, KIS, RMgERR, ka—%,
GrHh3FH

BB, BRI 4 R e g 5 22 (C. nobilis Lindl.) . 1828 4, J&lE A4
R LB (John Lindley) AR 7 9 [ ¥ AR 22 B0 B & 4 JRi& BIAE T 536 R A BF RN (Charlotte
Florentia Clive, 1787-1866) 1t [ LR AE (AR ARFIR T iZAE Y, FHHL T L4 H 7228 fiy %—Clivia Lindl.,
Clivia (i Klive-ee-ah) & TRIEX TR AB RN (Clive) HIBEAL, WHEER T, 1ENET2EDN
FE prid BT w44 AR AR I [ BrAs P i 24k, Kz i 4 09 Clivia nobilis Lindl., T 1828 4F 10
H kA (Edwards’ s Botanical Register) . $7 1 44 Clivia nobilis Lindl.#, “nobilis”>& F “noble”—id], &
“ESRIO. R, BRI E R, RAgem BT KRN (noble Lady Clive) P, 1854 4, 124 Rk
MIINEA,  HA ARG ERER 22538 R AR = BRI X P ) 98 S04 - i) “nobilis” 2 &, B4 A H T Rl”
(H 3% Kunshi-ran) W, sise 4724k B HSOPIODU Y, REZSAA, HEEEAR, H5H
3L SRR R E

H AT Rt A R M 72 A e 2 B, B2t R IR AR R AR (EBRE X E TR
R BEIEA R ORI S AL . BRI D, WEFCIERIESS, RRRRE A ERAR A, s B A,
FREL, BB Z. FN, BF2FEMEK, BEERELERIRE, BERBIRK, 7 TKPR
BB, IR R RO 2. SR TP L B AR R GH B+ BB L AL
S E N AN BORIEAS & AR BB Z F T FUSR, B 2SR R EEAT T A, AMEE T
R NN e D e TR s
1 EBEFZEEIMTA

1.1 BF=EEIMHATHEIMER

HAT, B 2R A WA 6 AFhR 3 AR, 6 ARyl H 124 (Clivia nobilis Lindl.) .
KAEHE T2 (Clivia miniata Regel) « /5 25 122 (Clivia caulescens R. A. Dyer) . 4HH-7# 1% (Clivia gardenii
W. J. Hooker) . & %% 72 (Clivia mirabilis Rourke) 1. ¥ HE 7% (Clivia robusta B. G. Murray) ©., #
H, FRET L EEE T2 2002 4E, 2004 TR RIS 2006 4EURE T —ANHIT E AR Ah
Fik——% BB T2 (Clivia xnimbicola Z. H. Swanevelder, J. T. Truter & A. E. van Wyk) ®, R7eggdE 1
24 5 g 2 AR AR LR (Barberton) FEHF AL (Bearded Man Mountain) &I, 434 X
5 KAEE 72 (C.miniata) fIEZ2EH T2 (C. caulescens) HIXIRES, wJHER EHZHAFIHERI,
G H AR M AR T AR AR, ASCE IR TR T2 HAR M % S T 24 (C. xnimbicola) I L4
e

HAR A, B2 )8 3 M RIEE 124 (C. miniata) « M7 124 (C. gardenii) « V3% E 2% (C. robusta)
VIR T O, 0. EIE KR T2 (Clivia miniata Regel var. citrina Watson) . E{E40MH- & 1
2% (Clivia gardenii W. J. Hooker var. citrina Z. H. Swanevelder) . #{¢{#% E 7% (Clivia robusta B. G. Murray
var. citrina Z. H. Swanevelder) 1, &415 % JFAs Fhir) 3 B X B AL N8 (0



BT ZEEY) 6 MR EBRSIERINT (B D

KEEF (C.ominiata) : ST EFIER G E KBRS EG-GUERER By R, d6Es, R+
2B D 2L AR . AR TR N RERAAL . 2 BIRAS . Mg K& AR R . ik 0~1500 m. FEdE 8 H
Iz 11 A f) (REEVIED ik, DR —FhANER e, #ms 80 cm, MUIRZEIRM, MRAFUHL.
R 5608, JRARSE I 55 B — ORI 5 om, K2 100 cm. AEMIWUE, AU, TR AR LA
TIE TR . G, /D NAEREEERITA . SIRALT, W4 20 Jit, Ak 40 2. KRG
BEOMG, MrK, 1~20 0, (H—RORE] 10 k. KAEH 722 AR R 5 8 722/,

FHEFE T4 (Conobilis) : N AT RIIERF G o« A K FUGILBRAE VD Frbth o o ik 5 SRAR R BROMR I 2 3
T W% iR 0~600 m. FAE 9 AHWIE 12 A (FFEERZF) IHE, D W—FEPAER L. P 50~110
cm. ML, R, K 30~100 cm, % 2.5~5.0 cm, HoeumlE, WK . 165 20~50 44E, IR,
T, fEZ ARG, EREARN, skt . BERA TR A BIEZIM A EE, kISR . RSk
%, B, #fat, —MHE 1~4 FiEaamr.

HZEE T (C.caulescens) : A0 THig L 22dbEE . ¥ 52248 ZRALES . MR A thAbEs . A TR
WAHRA B, BEAAE CEAD , WETEREN T EREE . K B, AR TR &
AR T rE BRI, 4k 1500~1700 m. FFIE 9 H#IE 11 H¥) CREWIED JHE, bW —FEdAEn JF
6. B 50~150 cm. RIS ARBESE FHIOIE, Hh EZETA 1 m BLE, HEAGL 3m. MK, i,
Jeudy, SHIE, % 3.5~7.0cm, £ 30~60 cm. PIEALFIA, FRAEHI/INERISR (L, RS OB M, 16
T, R CGENRD , B, tmgtt. KRR, 46, WA 1-4 KT

ZRETE (C.mirabilis) : 23415 IEVE F #F Oorlogskloof H AR X . %P2 H T2 @ b —
AR T A BN RS, EEWNERAY 410 mm. [FRERM S AE R AR R R,
HE MR A E AR ARG . AR THARNSEE AR M T, ¥4k 850~900 m. FIE 10 H
MHE 1L M GEREYIED THE. MR RA —FRAEKL, HEEMUERERAE, HE0HE.
WAL, 20~48 Z5ft, T, fEFMEEEMEALE, MMemfGat, KHAE#ETE, X 25~4cm,
TETFTRO ASRE , 20 Ja, GH6 T e A BN EH A BURIR AL . BRI, 7 5 AN ERE AR
Gt BB AR TR OPERTE, W H 2~4 R

BT (C.gardenii) : XA TRIESHEZGEE /KA. Ry JbE, EFEEIEE . 2K
TARF AR SAR BRI S A B A L b B AR . A A, A TR . iR 0~1200 m.
FEE 4 AWIEN 7 H o f) (RKFESIAZR) JF{E. PR 80~130 cm. /4 35~90 cm, % 2.5~6.0 cm, #idk. 1%
fRat, JoimWlEakte. AL, 10~25 26fE, K, T, Kd4com, MMEBK 25~4cm. HEESR )T
G, TEMEANE . RRKEE, WH 1~2 KT,

HEAR T2 (C.robusta) : XA TH dERF A 1Y% £ = b0 (Pondoland Centre of Endemism) .
MIRTFHE A RACH I E L8 0 (Port St Johns) % 2 A &-4 4 /K44 F9 3611 Oribi Gorge [X . @# K
FERFAT BUKHEE . ¥R 0~500m. mAE3 AXIZ 7 Adh) (KERIAZ) JFE. kel 7P Em
K, A5 1.8m. M HE, B%, K 30~120cm, % 3~9cm, AZIely, Seimblide, sk, %)


https://baike.baidu.com/item/%E6%B5%86%E6%9E%9C
https://baike.baidu.com/item/%E7%A7%8D%E5%AD%90

SR B RS TR, 15~40 o0, MR4ty, T3, &R, Lmst, Mikagt, K
2~4 cmo RECBERLENE, 2, H 1~4 KifhT1.

A, BEXET; CHMNETE: DEFETE: EAZETE; FARETE: GAXUEE TS HEWET=
A and B are C. nobilis; C is C. gardenia; D is C. robusta; E is C. caulescens; F is C. mirabilis; G is C. miniata; H is C. miniata var. citrina

1 BTFZREMRIME

Fig. 1 The species and variety of the genus Clivia
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Table 1 The comparison of main characteristics of six Clivia species

EXTN TRET = KUET= ST HEERET= ARH T BERT=
Characteristics C. nobilis C. miniata C. gardenii C. caulescens C. mirabilis C. robusta
KT Published year 1828 1854 1856 1943 2002 2004
4¥47i Distribution RITEH FIFEE SHE SHE-ERE W T 22 i A eI E&E FHE-IER
ISR Wi i = B KIEA
L g

FF 1€ W " Flowering HBE-HF FE-HHE FOR-fh & HE-HE HER-YE E ]
time
Hh 25 Aerial stem x T, EHEE T H, AL 3m ¥ H, Tk 45cm
L2640 Leaf central PEEE T T T iR B|ET
stripe
g% Leaf hardness fiff % 74 % fiif "
1% Leaf margin HRE. HER e i I I I
4R Leaf tip B M &R EN &R iR Blige
555 Leaf base ey 25 £ SR PN EERE FAREN SR PN W, RAE SR e
£ Flower color PRRLLE, HM ML, LT MGG, BN BAGA6, K NG, R BL6-A6,

-y Aaf-a e, HO-RARA A Ui 4 £ ZLfh, Seumskia, ity 4

th, Seimste R EHERE S, e RSA FEAEI R
TEHIEAR Perianth shape (=R R AR (=RN [=R0N 2N
it 2 77 W Flower TR ]k B i T T
orientation
/N BE B Pedicel WE L Lt JEH R R WH L JHER RAGME W R
color fhy, R R g
A Sk ANAE B 56 3 4 L 114 it 6 mm 4L BRI, >7mm i< 7 mm B, AR B4
FERE
Stigma protrudes  from
perianth tip
16245 INAE B 56 i 14 L 10 4L 4L AR A By E R H
FERE
Anthers protrude from
perianth tip
SR Fruit shape ARSI BIE-R, THAH B - 5 7 KETE AH B - 5 [ % B ORI

m 291

HROSE AR A Fuit AFF, BN XFE, FOMA A7, H124MA X%, T6MNA EHEE, #5MA FE FTOMNA
maturation time
RLrh fl T # Seed 1~2 (~6) 1~4 (~25) 1~2 1~4 2~4.(~7) 1~2(-4)
number
B B Episperm AR Tt Ttn T Tth Tt

color




1.2 BFZREYMHHEXS

B2y, KEE T2 (WA, C. miniata RegeD) A8 NI E A H F, He 54
FRRAE AR N3, RAEZ A KR T2 5 HEMEX IR (B 1€ 2) o 5 AMERRIER RS 4R
RBEAM EZEL IR, FFAEINERES . AR R B A SRS SR AR AL B
FRANERAEATIX 43, FEARRT AR F TR S0 B2, IR B A B2, ¥ 5 MR
HER T2 (C.caulescens) HHAMFIEXpK: Hik, TEHE# EZ00E 728K d, aRA T2 (C
mirabilis) fE# )7 EAL, MMEMIEMIRGA (g o, m R ey — (BB AN KAy, TMEEHE 7= (C.
nobilis) M5 Jeuf Bk [E . IAZHRAEAIR, HEE 7% (C.robusta) A4 F2% (C. gardenii) M3k
B Jeiide. %A% (

T3 AR TS E TN T X R E
Table 3 Main distinguishing characteristics between C. robusta and C. gardenii

PEIR Traits HEFER T C.robusta - F24 C. gardenii

I Habit MR ER, ARZEHDH, WRSCHEM, MRemlik 2m HEREFl, AE, BREAE 1m
A Leaf ., WK, daumdlidy, MEAH LSFH LAk, Seumbiy, W LA BRIV
1t Flower FESRINITE S, eSS TEAE T (8 A FESKANHE S I A R

4347 Distribution oA TR AER A Y ES =L e AR -GG RG24

) o WHER TS5 E 7RSSR, A5, B2 NIOVEER TR F T 20—
R, FRAERKEE, HEZ AN ER ML, —FHMRXO R (

K 3 EEE T L SUNE T 240 E B X T
Table 3 Main distinguishing characteristics between C. robusta and C. gardenii

PR Traits WEE T C.robusta 4t == C. gardenii

It Habit FkE R, MRZEHDE, WHRSHER, HREmid 2m TR, AL, HEAE 1m
M/ Leaf e, WK, deundliy, MEETH LSFE LRAR, SEmmAiAy, M A W] BV
1t Flower RS SR Y, 5 FEAE TR T A SR R B 4 R

4347 Distribution WAMmTHAERNAEYES 2P0 RS G-I RG24

) . EJEE T (C. xnimbicola) 5HZEE 7% (C.caulescens) B NAHIE, HEEE TEMNEEKH
Wik AR, R BT IR, WA R TR B, 8T,

®2 BTEZRSIMEERE

Table 2 The dichotomous key of Clivia species

1FER, WIWE, JHEEESLR b, iR

B A 4 . VOO KAEHE T C. miniata
2 A B A oo ee e s e e et s et e s et et b e et e s et ee e e e e s et e s ee e s e et et ee et ee s e ee e ree seenaereeer e ereees #AEE T2 C. miniata var. citrina
146/, PR, e FETE, R
S K, MAETZE BEB, JUGARVIIR, FE R ZE o e HZH T = C. caulescens
3 o 2K, AR TS, ST EER R, R AR R A
4 AEW T EAL, AT HIRELL LI €5 oot 5 E F= C. mirabilis
A A, NERIES O
5 T, JEHEMTEEE , TLZEHETR IR oo s M HF 2% C. nobilis

5 MEOR, ek, W% E%
6 KRS AURE RSB W AW A RN, A G 9em) , HEARKLH:
A A A < VOO TN WP T 2% C. robusta
7 A




6 A SR S W R AR T AR, AR (A B em) , HEERERAN
8 AEBB LI LI M0 oot s e s s e Y724 C. gardenii
8 LT FA Tl oottt sttt ALY T2 C. gardenia var. citrina

xR 3 BEEREFEZ5HEME FERNEEXAFHE

Table 3 Main distinguishing characteristics between C. robusta and C. gardenii

PRI Traits HER T C.robusta 4iiiE 2% C. gardenii

2] Habit FARmE R, R, W HESHER, HRErid2m TRRETAH, WA, HREAZE 1m
i Leaf v, A, JeummioR, MUBUE LFIE LRAR, SEumATY, MERTE LA WSV
1t Flower FESRRINITE Y, RS AEAE TR A A FESR RS 241

4347 Distribution AT AR A EDES 2P0 FEG RS AL & - R 2 A

2 EF=ZEMHa3E

HAT, ER =0 Is M ar A brdEFER, R 2RI, BARR, G EH K. Ik
EtATa . B, HER REEERAZKEMEA AR AR, SR 2 KEFEAEYH R
P B KR FRMAF A, FERRI WRRAERAN G g A T ER G Ak o 44 1045455 . Al
HTE 224 LR ERAMFIAT S, 1w E SRR R, Mgl Fhagmme, Wik, &R EY S
%\ AERYMERLLZ, SRS E,

BN R LR T 3 S (KEE T« BHAM, Bl B, #2%, 4, &%

o BRI TR N 5 KR KIER, MIFE T (C.ominiata) FIERM R RS EHR,
RIS == (C.nobilis) FTERUI A R4t MiIfER, B 2SR 7248 A R A Fh (C.
cyrtanthiflora) , wJLLESEL — AN FP RS BEMF R, C. miniata var. striata s& 72400 — AR, &4
BEMRRAS R, AIEMOSIRI R RS HEIER, C. miniata var. citrina /28 T 24 318 H AR, HiFLEE
SRR R AN RS B0 M KA T2 R4 6 2% 49 722 (C. miniata cv. Striata) -
HiA T 2% (C. miniata cv. Albilineata) « 41 7 =% (C. miniata cv. Aureomarginata) . F{£# =% (C. miniata
cv. White Flower) . £:4£FE T-2% (C. miniata cv. Chloropetala) . K% # 72 (C. miniata cv. Chang Chun) .
#1117 F 2% (C. miniata cv. An Shan) . #5724 (C. miniata cv. Que Hui) . 1§ # 7% (C. miniata cv. Heng) .
HAHE 722 (C. miniata cv. Japanese) , H/rJIEAMEHG A4/ LR ZME, EXGH T2, RO 72,
EMET LMD EEB. HREN . FHBPYGE 72240 X A0 0 =AW RE: B AR R e, R
AESE BRI A AR e . SR ANRE, SRS & 100 i SRR A A

BT KRR T2 (ERMBEEE T2 AN EE 7 2EAMEA” ERARDERNE, Bk

MEGREE 72 RbR, SRS KT, WA EE R R R T 42K, AL T 10
MEF RG] KEETE. BB T2, BB 72, @172, 20HT7E, BHE 72, (KMEET
=LHEIEE T SR T MIEZRE T2, HPRKEA TR, R TERRER EENE T2
B, oAt AREAE S BB . AN KRG G PR, FEAEAE T H A BT AR T A,
TN T s HEH PR epp . ZEHE T4, EIE T2, OIS 7250, &M AR, HE
TREAT S ARSI
2.1 KEEBTF=



NMpp “EZ", Zfal HACH BH AT, 1945 SEBWRA P E R —88 72, AL REAR
BHATAACHIAEF25, W PR o EEmT . iR . BT S, HARRURM K. BoE, Kl
K, HEEES, SRR FREEM Er o ESk R . SRR L EESKIERR
W ITAKER TEMM RS, BEl, KERTEEERE NESEMERSMER Y —, S580E
T IR E R R R 2R
2.2 BUBETF=

HBEA CHARZ 5K BEREHAN RFEFMS. K RFRRl “KER 727 8. %.
2.3 HEEEBET=

KEERF LM, Zh%Ent, AR mF. HFZEFAER A6, Ruasat. i o
AR S, BT A R T2
24 BUBTF=

TRBEN—REF 20K BAifiy LGB 1280, misiim. RIBAESSIAR GG P2
&, ‘AR %

2.5 HBEF=

M ZAALE T B B el L 23 2 Fhel 2 A DAL R A 7220 f,  RIBWMARRZ R 722,
2.6 BMEF=

famt i EAROECARIN I B, sn . RO, KL AR ME%. OEBHmE 7=,
BT ZRM A e A/ B, ARG B, 4k, ASKSURE MG BNIL B E RS
SRR E0 B PP ALEEEN, ATLL, NFRR ‘45227 o i RIS AR AR 240
TEALE PRPESL e, FROy PRBEZT o — et JUHOR T b IBOR B 2R S B S I 3 B i) — 2
B, WEFRA HOEZET o BAKBREHE 208 7K, 7l Akebono-fu (BEBE) | Fukurin-fu (F%%
B . Genpei-fu (B#3T) . Naka-fu (FF[A]BE) . Negishi-fu (F2/#5) . Shima-fu CEEEFL) . Tora-fu (&
By B,

2.7 RfE=

TEREARRR . MR — SRR T2 B/, B TRRAE 7=, RESFER =
oA B TIXER., HTHREMRE 72T H®E, BV R, (A8 — R EZRR
NS .
2.8 EWMETF=

BHESSIHAL T e 2 T 6 BUKAE T2 HAEIER v 8 M. 10 e, 12 JF&E, — LUs eIk i A
AL 20 MR LA b HETHT S RRE R EIRE 72 80b, B,

29 ZWMEF=

FEAEH P e A B R ARSI E 72 R 2R A 3 e A R . 3 BUR A AR LR, BR
H 6 MUNANIESS . BT HEEANE LT EAZREITEIR, MBS )22, RN “ =2
(Frats) »



2.10 MERMET=

R F 2P AT A RAF AR G A . LRI F2 B, ARl S EEE 724, dnE
T ARA T AR RIS SR A, IV ZLFE 7 mIFR O RACHE F 22 eS| g0 (FEl A <
DL
3 RE
3.1 MEEFZFESIFMSHREIFH

BT ZEEm s M TrEdE, amBokaE. REFIAE FEMBRREZRE AR, BN, 1TEFEk
W2 NFFAES . REFH AL R R AR, Z2RHAL. MrRmMERmg, Fibbig
RAL, AifEE . RERMEMNEEIE. HA, £/, BRI R, F 8 HaE 2R, Fpm ek
B4 e B o

PR B Z R B 2B TR I RAEE 1 22 (C. miniata) L 4l 2% (C. gardenii)
THEEHE T2 (C.robusta) 3 MY ARILAG EALATN, Fh A sihiE] L8 S B8RS EARAE G I T Ok AR
o BT W LE, WA ATEEEAER, MKRERE, [HAZEE T (C.caulescens) 1R HH
, PRFEH 0.5~1.5m, HEWA3Im. WEA 7% (C.robusta) £HE T4 i K, FhiE ik 2
WA KB, AR, BE RN REEE T4 (C. xnimbicola) {EEHIEl, k4t
—erta, AEWSIAIEEY. SEILHE, BT EME MR ZTEHEE A, B2, FMAas. MR
EIE, B TR SRR R AR, fEfete. e DEBKRM, £8 TE FEMIRRIE, wsti
fufh ‘Angel’s Smile” . ¥yfESL RN ‘Pink Champagne’ . HifEfSufl ‘Longwood Debutante’ . B J5EE1E 7 5,
Fi ‘Picotee’ . EEIEILSFP ‘Red Peony’ WOU8l, jmusipsk, ENAAHHGEREH T EKRE 20, Eix
T v (1 A ok I M IAE IR OGRS L R, T H A RIR R . BRI A REmA 3, FEFIRES G, (RIE R
WA . HAMHR IR BA RS MR IER L EFERE T2,
3.2 FREF=Z=HRMEE, ITHZESHZHELR

KIALLOR, FREFEEYE 720 IS, EE AR, Fith, Bt 5. BaL kel B
SEPEEEVEIR, WAL, B A RN TR, A g SNBSS W, A E A
—%E. IEE R R, WEMENRSE . T RRSE E S AR AW B, AR W, EEAER
N B TR FREF HATEE T 220 2 BT R KF, (B H AT R 2 28950
RN, AP 7S, MAREGE. S0, RERIZTS5HSHERE, MR,

EE 74 = A 3 I ER, E TR A R B R R . Tk, RETFGET T OREW
RABFLAE, CHRREE FEFMEEN ZHEZEM ERG 7RG B5ESMAL, RERE
Fy it A RS AR D TOIOOT R B 2 R S L BEAE B R T 2445 (The Clivia Society,
https://cliviasociety.com/) , NiZ P22 Gk & (R8T i Bl nldad it b 347 &M & 5% (Clivia Register) o
#2022 4F 10 A, AR CERE T2 5F0 1534 4, Horh b EE st i A 12 AP,

T2 R BRI R (R AT FRIZE 5 50 T AR RRSIRR. 230231 | (o b AP B 7 R 22 A L
FB, RIRE A 5B SO AR R T o Gl 5] — S RS SR B, TR B PRIR R,

03

!

3


https://cliviasociety.com/

IGRE F 22 BRI 7T, RHIFRS e, R, SR, A BB, bRAL. ThEE 5T i
e MRS R 24 R R B R 2R e B
3.3 FAREFZHEBREMR

TP EHENAE T2 BRI, RS ZHE R TR B N E AR, 5 AR
P P AR IR R BT AR . HATA BE 2R AN 202 B2 aa AN e 2s,  HaR R
M EARAFERAL 5. BRI, ML 2 AIERE, SRE 7 2#8AR, Frigf i R R B —
BB . BT AR TR B E AR A KRR FIA 8, SR TE0%. HE. w7
AR, REE T2 ST DU AR (AR IR — 20, (HAZE Coffset) #EAT /- HRICMEEHERT,
MR BE A 1~2 MBS AR, BMER “HRk” mo7 B A RE1S 3 3~6 M, eV B EE
TR

AT B 22 AR R i Al AT TO e AR R — B KRR, — R T 2 A e T i — A
KRB . ARG FR 2 b 2R PR IO BRI T B, R T 22 R B AT B AR L BT A P AR
K, RIMNZRAGRNE ., WIREIMERFARC. BHEARMC CERFET 2 - LHMRAEAK (8 3-5
A H UL L) 202 MRARRSAR. 0 g R R JE o B SRS ME O BE L R T 24 B EORS S B T2 R
GRHT RS, B S REA MR —BUN R AR EE IR, WAEBKE L, ERRATR.
3.4 FREFZHTHENEMMAR

X T RS S, BF A2 TP AR RESE, NASFFBIOTRE 7 2EEZ MRS Firid.
AR S5 5 DR S R I 5 TH (T 90 i 5y g PR R ARBISIR, SRARSEIRA- - gpies 4B DNA 24755 matK 1 rbcLa
ST BT S e A, KRR T (C.omirabilis) . #HE 724 (C. nobilis) FIF7 5% 1% (C.
caulescens) T ME—[f] DNA 2605, AT LK X K. Viljoen 25HRARSSIRR. SRERASRE. (5 o 7 78 K A0 B

2 (C.miniata) 1, B/RESREEEEE (CHS) F1 S #EilE 4055 F (DFR) MRIASHHES

BRI, I EER . Liu SRR m s I, EAEE TS T 3 A AR I R
(CMCHIL, CmCHI2 R CMCHI3) , FWIHIGTEH F A A Rm B . Wang SR FARSERR- 55 o i B
1 qRT-PCR 23 M B 122 (C. miniata var. variegata) # MBS AIHLEE, I\ AHEAREEIZH (cpDNA)
KEHE X (large single copy regions, LSC) HIZEAS A REZ 5] 8 (0 &40 A R R IR . R 2 B4
llumina MiSeq /7, %&7T cpDNA &K yef2 BFFHIFRE FERGEKEMTA, WH TET=ZETH
FREHI AT, ORI T 22 R SUE L K SRR B R AR B 5E 1 kAt BEA& 36 = AR BA 1)
AR KIGRAS, AT RE F2EEZRS Fhad, MUl 7200, ESERm L
SR
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