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Abstract

Through a comprehensive review on the data of the global lotus (Nelumbo) cultivars from the lite-
ratures, websites and brochures of nurseries, the relevant characteristics were analyzed, including
the cultivated countries, temporal distribution, nomenclature, breeding information, biological
characteristics, popularity, international exchange, germplasm conservation, and international reg-
istered cultivars. The results showed: 1) In total, about 4500 names of lotus cultivars occurred in the
world, including 2,080 (142 internationally registered) officially published and 2412 unpublished
names. There are some cases of the same cultivar with different names, the same name for the dif-
ferent cultivars, and the irrational naming. 2) The largest number of lotus cultivar names was rec-
orded in China, followed by Japan and the United States, while the cultivar names were rarely seen in
Europe and Africa. 3) The majority of lotus cultivars were bred or discovered after 1960, and only a
very small number occurred before 1960. Meanwhile, the number of breeding teams has been con-
tinuing to grow. 4) The cultivars of temperate lotus and flower lotus are far more than those of the
tropical lotus, tuber lotus and seed lotus. The cultivars of the large and medium plant size are more
than those of the small plant size. The largest number of lotus cultivars is red flower, followed by
pink, white, multicolor, yellow and sprinkled type. For the flower form, the cultivars with single
flower are more than those with double, semi-double, duplicated layered, and thousand-petalled,
respectively. 5) ‘Mrs. Perry D. Slocum’, ‘Da Sajin’, ‘Youyi Mudan Lian’, ‘Qianban Lian’, ‘Hongtai Lian’,
Nelumbo lutea, ‘Fen Qianye’, ‘Wufei Lian’, ‘Xiao Sajin’ and ‘Hong Chun’ are the top ten cultivars with
the highest frequency of name record, reflecting the highest popularity of the classic cultivars and N.
Iutea. 6) Although the exchange of lotus cultivars is globally increasing, the data related to the culti-
vars remain incomplete, and also more attentions should be paid to prevent loss of the high-quality
cultivars. This study is the first time to investigate the number of the global lotus cultivars, their
names and the related characteristics, and the results will be a good reference for breeding, data
record and germplasm protection of lotus in the future.

Keywords

Nelumbo, Lotus Cultivar, Germplasm Census, Cultivar Nomenclature, Popularity

DEEE

ESI M X, ZRERE, BIBE, 1m0, EACRE AL SR SR G R AT 0], ARERE, 2019, 9(3):
163-181. DOI: 10.12677/hjas.2019.93026


http://www.hanspub.org/journal/hjas
https://doi.org/10.12677/hjas.2019.93026
https://doi.org/10.12677/hjas.2019.93026
http://www.hanspub.org

PN

i AT mMFIRG T R IEDHh

W, FRES, B ORY, 9, aRA
PRI K A S S LRI O ST, R R
> P R LR o R 2B MR LR LT, i
ST R A R AL AR, i

Email: senlinshenshen@163.com, "dktian@sibs.ac.cn

Weks HEA: 201943 H2H; FHEM: 20194F3H17H; KA HM: 20194F3H25H

HE

LA R SCER ML AR MR, SR B R WA R AT 2 AR T, FR T T HOIHIE,
AFEGFREREER. RS 4. BB, EEET. RITE. RHERZR. BEGEEN
A ERERERLS, ZRRU: 1) 2RCEINL4500 M1 B4R, Hh EXXBRIZRNLHRAN
2080 (F EREFR1421), RRREAF 24124, HEE—EFAARE. HERBRETBAFRERE
B 2) BMICBREEREZHATE, HKkRAA. E£H, MBRMNAIENEDSE; 3) LB R R1960
SERTEER, LRIWA/N1960EFETRRI, FEBTMMIANER; 4) FHESMBEIFHERTE.
EEL, AR, EENTED; K. PHREZSTMEEL HEARMEERIN: 4R > %R > 5
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EWECE. HTH . BEE . UMNESE . ‘9B’ , RBBESNSHFRRISEIERTE
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1. 5|8

Fife—— KAMEMANME, U gl . WS E s N AN E, w2 A
%, EHAVEE N R, A EIEREE . 38 b, w8 E R (Nelumbonaceae) % J& (Nelumbo)
M2 EAETEKIED), AE WINENelumbo nucifera) FSEINFEEN. lutea)IFH[1]. TEMEF B H0AG TR E.
HA, B 2 EEEE K ORI RNEA S, et feM2hE, AAAEMMESR. —RH T2
K FEAEE TR AL 55— KA T Z2AR KR ERGF A FFE R #ely B mife[2]. 36
P F R ILT L E AR B S s v BF A, AEOMUR B 6L, NORRSEMNBE . MRIERIA B A, fifeah
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8. THE. FE = R3], HA Ao S . SRR, tah, WA Rm @i, =
SRR IR & BV A R i ME, R A ey A it A S B A S 1 i ] AT i 2, o DA At 2 28 v )
BPR. Ak, wifE SN2 R0, HAE EEAERERIEAS R W2 4 TAEY
2 IR SRR E ST TR TR Z R AL, BUS T TS, B AERE T e E L K R

T BEIEE A P REl ( EE EEAH B oy, R NRAEAE R RIS Al (4] VR —PhE SR, far e ol
PHRSHEHEYBIE—FE, FER RN AR AR BORS . AT R T AR AE B YR T
7. WERBIEARAEAI R LR, BASA RS, B P far 46 St A B W AT BT 46 T 20 tH4D 60 42AR. BA
BT PR ARRL 2 58 T I S LR FE far fE i PR AT T REEE ISR B3, R iR R Y L3, H
r U A o [ g 8 ot P R R SR B Rl 816 47, 48R 3 AR A 5] [6] [7] [8]e s T AR} B i S
FUTR PGSR A ) WSO TR EFE . FER RIS [9], ress, o ERE b UEY)
bl b RIAEYIE . T E R BT R AR RS SRR T 3R B A A 4 Rt P B R
JEIT T A, @I eI, R IRAF AT AE BT 10] [11] [12]. BB ZHESIAETTA IR A R 75 By
M TR IR A BUMN IR SR AR e 5 — e A\ R K E R AR PP e R . frfE RS2 H A
ME%, fafe T AR N EAENE A, 19 el FRrZE BT — B G LA, fiesS B4
£ GETFHEIE) 103U HAREZ) 60 ASaFh, T EEEMG, BT i 500 5 T4 T B B4 46 i Fh 52 5 1Y)
SEAUR SO R AE 1972 SR BEE (FEE) , idsk il 65 M13]. s HARFE LG HR T 6
AL E A AR B & I ST AE 5 Xt i 48 B IR AT A2 14]-[19] 0 3 FE [ far 46 it MBS JRE T 46 T 1998
4, Nash H.fl Stroupe S.3E ¥ H i ()45 58 Aquatic Plants & Their Cultivation, iC3 31 4M20]; 2004 4236
[ B R A AR T RIS B i fE nFl,  RE8 o R [ 51k, (BSR4 J5 % AL O BRI ik 25 B
FLE M) R Z A R VA, BHEF 2 O AL BIREAT 75 5[21] [22]. AT S, 1
HOO T 407 4 f P B U5 ) R 2 VS BB B O AN [R) B FH R AR AT B B I o, BRI, TARIE W AR, FEsk
ZRMMAG . RERFNEAE Z /DA ? SAE FIRERANE ? WL mfh D2k ? Mdhar 44 2 5 R
TG E BRI i A2V ER 7 RS RIS A4 B E 4 7 A5 5E, MRTIT RIS A AT

A TR AT A AP BRI L, e S — AN HU R e B 1) [ B A6 SRR B FE L V-6, S i
RS Auf AR FERN =Y, A SCAERE BT 7 VR R 22 G0 4 Th M SR B 3 A K ] PN AR Q1) 3 58 L AT SR
WREEAE S AR B B AR ) A S M BTS2, TR BRI B, RN ORI, IR BRSO
e AEVEEREE. MR BT . EFRACH . BEIRAE B A ORAT AN b o [ B 28 SR 1 L S5 JE 2 BT o

2. fARGE
2.1. BIEFKIR

T fe AP SR B 2R, SOMME B JE TR R 2 AR A AR SR TR A2 B R
ROEAC G BIL R LB E T, WIThHe . EFRERE OB WG B A A B s M A .
NHA AR SR B SR G A T A R, FERR R RS B, SR B 0045 B IR B I H AR R T8 26 AR (R
1)y WX 67 (K 2)s CHEPREFAAESMF . 7 {6 MG 32 N(F 3)FT 10 ZARRNE Al 1 (7] it e 5
W 4)o Hod BEE AL T K E 7T & B8 'S (1 fr A6 B B B DG 7T 1548, 3k 2873 M ETIEZ&H, 1564
ARl BT SO IEMUR R B S AL R IR A . PPN AN SRR/ B AR DG 0 SC (B RRE Pl i S0), 351117
NP H, 852 M. a6 BB s A5 HCAE 2018 48 K LAY B A4 142 AN Rl Pk DL 5
TR 22 IR B3 b M 50 5 ) A A I 3l B A A 0 Sk Al By 7 st g 2, 458 350 90 6 3 A VAR
B2 R HL A 2 s B B s, 4k 5986 BRURZ&H, 2751 NSl Al ] &A% i 6K B ks
AL SRR A P, XD A E A A TG, S 2231 BEUEAH, 1452 NP
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TS A i A B SR B AT A B A HLAF S AT, AR SCHE A 2T 2019 4 BT A 18 i ol B
B o AR ST R AR S (S R, BR 1 IE SO e ST SIS, RAR A SRR T
SCHR Xt Aol B AR 2 H AN EE SN SCHRE %

Table 1. The data source of the global lotus cultivars—monographs

1. R EERMEREBTRIE: TEHE

TEEL R =3 H AL Ay LRI
Monograph title Author Press Year Cultivar number/{™
54
TRLA B b TEHERR) 1808 33
o [ 3% (e Rl AL 1987 125
e ] i A8 b L Kirs, EHE HhE B T A 1989 162
R AR5 3 ) R 1997 138
Hh [ 4 A6 - A e KiTE, THE bR R R 1998 30
o [ o R A A L R KiTE, THE REEH T AL 1999 170
SR SRR B SRRHRAL E P BR FITAR, XISk, RTF HR ] Ml H R AL 2003 30
e [ 78 i ol Pl 2 KITE, EHE HR LA R A 2005 608
Bk R L NRERMHMAL 2006 33
TR kb, A TRAFHARERAE 2007 119
IKAE GRS 5 il AR WHACR AR AL 2009 5
oh [ ey AR A T KATE Hb AR L PR 2011 203
B P71 ity b Pl 25 T WHLBREROR R 2017 419
AASE
M JeAs S v b IR 2000 18
WS AFSEE PR 57 IREEER, B — TAE—Yz— 2005 57
WH RS Bt % P B SR 74 H S 2006 75
WIS I K 55 7 7 7 LA KZHWsz 2008 61
FE 100 OANH] YL AL LT HHIE 2009 17
TEE P %5 NS WS FOGAL 2009 140
47 HE HBE—, =Mk LR 2009 42
e 2 S22 ) 1 57 GBI RSO IREEE, B — TAE—Yz— 2010 123
AL R % ZIHThR, W RIETR Sl ik R A 2012 83
KEBEH
Aquatic Plants & Their Cultivation Nash H, Stroupe S. Sterling Publishing Co. Inc. 1998 31
Waterlilies and Lotuses Perry D. Slocum Timber Press 2005 44
BEBE
Thai Waterlily in Pang U Bon Primlarp Wasuwat, Komgrit Chukiatman Plus Press Co. Ltd. 2018 7
SRRy 3= 2873
FEJF A 1564
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Table 2. The data source of the global lotus cultivars—journal articles

2. R EEMMPEIRERUCRRIR: BT

e
The article type

FEAEHT AR A AR SRR
FRAERBI RV . PP AE ORI S

S8R R =
FHEG M EE

IR
Article count/js

51

16

A ER

Cultivar number//>
227
890
1117
852

Table 3. The data source of the global lotus cultivars—website information

= 3. R FEMMPEIRERUCRRIR: MisER

WAt 44 K

Website name

i ) i
o [V A A Aer AERIT S A
F [ A
o [ K AL B

T

e

=
=

B RS

LS

&

L

=k

B ETE 2 ARS8 Tk
i [ 4 A0 - S AT At 2
[V a1 [CAWINE IVREY)

Wotsi
A
LB
LR B L 1
MBS 2
HRLT M5 S
PR AR SN SR
EESE
A 2
A% 4
SR 4
7 RS S
iR
S E
EEK R 22

% [ BUACK 24 LTI 5T

CEn
Website address

LR

Cultivar number//™

http:/www.meiflower.com/index.html 66
http://www.yzooo.com/ 27
http://www.chinaavf.com/ 10
https://shop35036597.taobao.com/ 246
http:/www.ailian.net/ 178
http://www.gcnjz.com/product/ 199
http://www.hydrophyte.net/zzzy list/pmcld=45.html 107
http:/www.xgsszw.com/ 82
https://m.tb.cn/h.3H5z6t1 12
https://m.tb.cn/h.3HhS55y3 139
https://m.tb.cn/h.3sysil.o 99
https://m.tb.cn/h.3syJ20y 133
https://m.tb.cn/h.3syr2Cr 84
https://m.tb.cn/h.3HhfcIS 88
https://m.tb.cn/h.3HXYSKB 75
http:/j-lotus.org/lotus-top2.htm 1242
http://www.nippon-hasu-gakkai.jp/index.html 11
http://www.ihasu.net/breed-o.html 80
http://www.ishidaseikaen.com/webshop/ 189
http://hanahasu.org/eno-main2.htm 731
http://www.watergardenersinternational.org/ 811
http://www.ag.auburn.edu/landscape/AU_Lotus_Project_Page.html 734
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Continued

[ B 2 A ] http://tenmilecreeknursery.com/ 169

% oK A Z A http://www.floridaaquatic.com/ 27
) XK AR A http://www.oregonaquatics.com/ 13

5 L 22K AR I 25 ] http://www.marylandaquatic.com/ 12

Charleston Aquatic Nurseries http://charlestonaquatic.com/ 7

WRH I R

BRI M 7K 5 el https://www.australwatergardens.com.au/ 13

IR S 2 AR K AE R A F) http://www.watergardenparadise.com.au/ 12

WE g A K A AR Il http://waterplantsonline.com.au/lotus_plants.html 24

Wallis Creek 7K 5 [ http://www.walliscreckwatergarden.com.au/product-category/lotus/ 30
Sitam i E 5986
ESCVETYLEd 2751

Table 4. The data source of the global lotus cultivars—company brochures

4. WRFERMTRE

BUYFRIR: S EEH

Ak 44 R M s A
Company name Location Cultivar number/4{™
PR E IS R A LI 1100
AREEMT R BAGT AE R IR ARGE 256
LZRIIF LI LRI R 163
ZARAFAETH S JTR=K 88
(e (lpuel T3 EL 130
WHL S kA HTLATHI 119
T I AR 1 AR & 86
W LA M e el 22 LA 100
AL E K A I LR E 97
1 AR A Ll AR Y 95
Bt H 2231
FE A E R 1452

e Al T M By B D A R T

22. BUIRAA

MRIEATIE A TP SRR, 255 (EPREREYERR) Me et A e IR A, o
AR AR BRI DL PEIRFIR DL R B P s 4 KO, R R 75 AR H (R 5), IR AR SR IR
AR A R AR5 B LHEATHNSISRN R IEWT R AR IR

LRI S A S
2.3. BIBRSHT
12} EXCEL XA RS BRI AP s IR g 2, 350 11,909 & fE S . &6 SR R
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Table 5. The data contents of the global lotus germplasm
5. AR FERRNEEENS

IEE-E~it Ak H

Data type Specific items

=]

i Fs, Bs BEES, 4
Cultivar name

BRI

Cultivation situation

AR, BERAS RN MR

PRI, ST MG, HRSE. BRI, R, MO, MR, R 2
TERGRIEE . FEHHARS w5 RIS, S BRI R IE . andEEU), BEORIEH, 0%, TERH ML,
EHGUE, HFTEE. . (EOAR. ER, 1635, R, 10 R, JERsE . MRS,
feeete. AR R, WEMTE. HESEHE. S, WEMHE. OEHE.
TG MEERIIR. FRFEFBIRIR. FAMEEHL. FRGELK. FRIERERZ.
PSR TRTE, THETHG. TETK. TETRE. RERTEA. BREKE.
RZEE. W ME. i RITE R

LLYLHERIN

Cultivar character

LYY Pri@fh. FhEd. B EEORIM . BMONEA. A BERKIEGAE I . YL
Cultivar history TR BRI . BRI BRHT . ERN BERPAL, REHI

PR FIRR A3 BRIRE, FamfE A nMEEREHTEE. BIE, FEARELM
ARk FrEfh . BRI, FE AR LN T TH . SRR A RR BB IR R R A A E 44 5 5 BT R Ao S I
MEL FPEREIRAE, LEESICFK LR, BRI N KRR (B > 100 cm). FFARZE(50
> FRE <100 cm). MERBIREE <50 em)=3%, fEEEFGLER., ¥hER., AER., EEMN., MR
WOERTY, (e AR, FEW. El. STl REHENMAFREIRE, LEGE SR
AT BRRRE S AT .

3. HFSHR

3.1. AR ARFHFEREAME S

B K BRI AR, AR AE Bk B Y A3 BTHOR 2 N, CRO i BB K AR
o BRI TG A b A BRI G0t 4492 AN FPAFR(CE 6), MBTRIASFIRIEIXORE, E ST
t 2888 Mg LA, (L 64.29%, RmrfEat M ERIRERE I E K. HUOE A 1519 MaFl, %
PR, 5 33.81%; SHERKE, A 470 DMRA, 5 10.77%; BORFNER A, Giit 47 4, &
H A 124 HEXEGETHE 32 A mFh, U 0.71%.

Table 6. The number and geographical distribution of the global lotus cultivars
= 6. HAEERMEBE RIS

w P S SR X 2k RIELE Bk
Origin of cultivar information Cultivar number//}> Percentage/%
il 2888 64.29
HA 1519 33.82
FEH 470 10.46
WA 47 1.05
Z#H 12 0.22
Hehx” 32 0.71
EEFERE 4492

RS EEERURE I X S, RIC SR BRI K B U2 S KR R A AE 1
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3.2. HAEERFAFRHEE S

RIEHAE R TR, DLSLFR & S G FN R A, S tH S mr 78 SR 2 IR AT I R) 2 AT, A s 1) B
S8 1960 £E J LART . 1961~1970 4E. 1971~1980 5. 1981~1990 4. 1991~2000 5. 2001~2010 4= LA K
2011 &4, HTHE. HAMEEK MM ERZ, NEZSISSHENE, %5 O, mHEHX
(ZRHE BVREE. WORRE L) A, gikhdsitd, HZ 4B AR, S B AHE, FrbiE
ot EL HAL SEE Bk S BB AEAL, DR st SR A6 i b BT U RS B Ao o B TR) B A BR
F18) it 80 ) IR 300 25l DRI e 3% it M 25 B S TR (3 7).

1960 4F Hif A BR (17 16 i P 78 P 2D, 32 B v [ R0 H A f) St ol AR L8 L DX R o A B A A A8 28 28
1961~1980 A0 5 () St P B ORFF IGO0 1980 AR fE HG ke, Rial2 @k 2000 /5, HEHIE. mFicE
PRI N T ZE Ky R E P AR & HORE T 1 A6 Pl SRR B B AR DA
DX AE R AT TN . SATT S, &I ] B B i s i PR A, fe i RS o, JGH: 2000 R )5,
R RERE UL T HAMER, 2 20 Fk At A48 M A R R KT E . 1960 4F & LAY H Al 1)
an MPEGE I R, A 57 AN, ATRER IR B I H AR B A AR S A ACR L E 22, SRR T S H AR
FEAEAH D ICE BORMRAE 583, 1 A S rh D s FE Y BORL D BN e B OG0 1971 T4, H AR i fd
HO R ETINR, JEFE 1980 MG . [FIEHARRE L H AR S i Sk i A R KT 2 S 1 AR
., FONIX B AR N E g1 gk mfh 2, 200 ERA ) EE R . EERNEIELE 20 Had 80
SERATRAL TIFARSE, AR, {H 1981~1990 Fil A AELE 139 4, 3L KHs 2 R
L s} 23 Bt QA Pt 7 BT P i L ot A 7 S [ IR 46 & EJH 1) Modesto Y78 15 5 11 120 22 /M ar 46 5 F (23],
{HJERIX L R ACIR R, AR A4 PHE . HREREFEE M. 1991 45 T A [ 5k
S, I L) Aar A8 ot et B AR R A

Table 7. The temporal distribution of the global lotus cultivars

7. WREERA IR E 5

i B i HA FEH LBk
Time period China Japan America World
1960 4 2% LA 38 57 6 121
1961~1970 4E 36 8 1 42
1971~1980 4E 28 26 0 32
1981~1990 £ 358 189 139 492
1991~2000 ££ 192 287 16 458
2001~2010 4 745 527 123 1265
2011 &4 1491 425 185 2082

A R B DA TU BT 3 4R S0 A= 5 5 IR 2 I ) Modesto S FE| 55 75 1) 122 A~ bl

3.3. HAFEAMMFFENEMENR

T FEAT 6 b A B IR A B = R T A A AR R RIE B 1A AR 0 AL TS A 1L A
DR B I U TSR AR 2 TA TR TIEE” O EOEIRIHL CE G , IR MER 4
T S5 [24], 4ERHRI> AR SE R N LR B M. 1808 4, JKIEEA NS — w6 L2 (THATIE)
i, SR T I VLA A RAT ) 33 AN S FR(25], AT R AL A A E O BRI
DX, Ry G RSO R R KPR, il ARG AL B AR 2 BT k. BAR, IR B0 5L e
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BT R, 1960 /a4, LA ERFE B QOO s 70 BT A BRI XN IRHIF AL T 46
W BEAH B RV re AL A a7 2 SR YR IF S B Frdb Mi26]. 1980 #HF4h, dbJi i ERM B b P . WAk A
FEVET AL RO, B 7 BT i B A s X R T ORI . YIS B R ST S B A T R A A
B TAES]e WRGARMRZEFNVE B A AT O s R R 5 R X SRR B e AP I s, BEH
fAEs Rl B [27]. 1991 4F, HRE AL A0 AE BRI X R, B HES) T 3R El i e 30k
PRI, JaRImILwAe B PR A WA E N LR 5 Bt b et 5. R i kR &5
2000 5, B TR RiED R JEREE A B . TR T B X RO AR AR R R R K A A
BHIF AL AT R AL B Bl S i FEAH ARG KR E R F Sob, oV Lo5 1) e 5 25t 10 A PR A ]
220N SR T BN 2 A el e ELARTR M, e ol A2 BT T 20 45K 78 2 1) FH 55 W22 58X AT S8 903 1 45 1Y) 2 AR
NEEA, BE T FEEWAACH AT, — L I P SR B, R A SR AL A R, UL
TR A 3 2 S K AEAE A IR A R B ERAE KA T AR TR =K Aaf f6 tH 5 2 E 22
B MERAL, 2010 FFE 24, FRERALE ML LTSI BI I HER, B I & Bl 547 WL e i ROl Bt
2. B RLEDE . BT ARG R AR SRR AR CREA R AR 2 H0E IR b 2 3
BRHEFESLNARARE, FHFHIW T LTI LT FA A, Wi b IBEROESEERE T 1
AN [ B - VS UL A R S T2 ML Do) vl AN Bl - 2 2 2 i b= s R = | R N
TN RS A, FE T IRE NG TR, — SRR A AL I IR AT A s, 1L
TR BRSO S A Lok — B IR RE AR B M, S5 E TN R, PO . AN
&, EREER/ANER (R A W SR RUE .. RERFE, TEE ML EE R
DRGSR T ERP AR O [, M7 PERRE . FHER B MBRALATLI B B T
A g T EARW R WA ROV AT, LR AW LA R SRR E W 2
57OM 85-37 FEMEMAN[28]. FIAELE HARASE M T, i HAE G R Mk gt HARSE
AT HE FUE 312 AR[29], RHA 53 A 5 X A e A1 SF e ph B, e 8 G- X IR S R A [l 7K 2 A7 J K AR A A el
ARICRFAEEAS B AN 20 2 T 0T 2 e X ) B At 2 el o 3 S AR A A8 R B ML, XS LA 1)
T AEEE B P LA, QR B — B 1939 AFmliont b BF AN 2t 2 [l () g 46 St B AT PR 2, 2978 10 A and,
HE A X B e 5; § 78 Ead 90 FARRAILRK[13]. EEIFRATIL M A T BN R # ¥, Perry D.
Slocum M 20 th40 80 AT UG AEM FIAEE 1 B i fe, 297 25 AN [30]. w1436 [E i 16 BT U5 40 A
A E 51k, B EEE T AR, B 1AL TR B M ) BACR 2 [ 2 &R 5 AN A,
[A) P -1 B [l 2522 7] (Ten Mile Creek Nursery) W 7ETF M FIE: G, (H 2 B A 2 788 IEX K. F .
ZRE ., EPESEEARD T AL TR EIE M A B MO, € EILEE A (AES R, AR
MV 3 7K s b AL T N VB AR B R FE 0, R IT UGS B i fe,  Ebin Wallis Creek 7Kt 35 & Hdn
F “‘Cherry Blossom’” . ‘Fairy Rose’ A1 ‘Fantasy’ [31].

3.4. HAFTHRMFTRAGE

REHEM PG AAF T RFEAMHE R, SErm AN & — 8, et (E
BroRR B A ) i 22 ) B RIS R I i 44 LARCR AR S B B[ 32] o E R IR AR A S P B2 Y88 B epr, I
AREBM AL FEE WITNe SO ERREFONE, Hh T ZREFICE 1564 AN A, TS SOk
A 852 A, EIBRE S Al 142 A, ZH 5T 2080 AN A, it A4 E A A (B AR IEUR )1 46.30%.
AR IR b RS T X sl AN W B AR, SRR 2412 4, b 53.70%, HAPH 570 Bk
AT A, A E R ER AN “CZE P (5 8). nI W FAar 46 i Fh B P — 2 DB I
AR, HRZOAETHIE, XHHK S E SR AFREL, 585U R FEY) 52 MIE 4 S0 D
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7] it 5 4K 2 UOADU7 P S R S B & 5, e (R ERTHES T EE) (2005 )N <43
TR MR SEM LB AL A B M BB SR P& BR (5] FIREET R CIBARTE” R H AL
Wt K (BUMPEIIGTAEfb AT D oy CImAREST , TERE M BN CZIBRERTT [33]; R R ZESE
i PR AER L EAR N B0 CERREER o MM ARHER B . ‘Empress” .

R R (HARRF )M ATREYFE — dh A R CTEET MBAR) Wi . R
TLAhsE” WY [F 40 b LR A, R Bl b H PRSI DL d A4 g €, 10 BARTRUT B 58D,
FEE A EY, W H AR LR LR 2005 A CHT 5 (R ERAEF A EE T RicEim
PR ZESE 2007 FREE MR ZLH [8]; HERAEEZAE 1998 SFH MR HE G A MHAI A
HEEEE A s BAOEE 1998 SEEHERIEEADY TN BOM A CREED M EFETAE 2017 4F
R REATY ALESR BrE TR A R B H A 2003 5 E MR F REEACY (B ILBEE
SN UNPRICE” (R AR ORT 2000 SEHRABEZ B RIRAN B A KBRS FX
FRAI ) 44 3 i I OUE DA BV, op B S St A e XD W (TR BRa B A A i A2 E R UE -
s A A4 A R AN S 2% HH 2 JB ) JR B8 44, 40 Nelumbo. lotus. . fir5%, (HEAAERIAT AL i Al 44 7
FHELKER % T, DENMZEHEEIE. i AINE RN LMY Kz 4 2 Al el
il PR A PE I 7517, P RE 5 LS HE H R AT SRR 0T bt Al iR AL . ok 2 e i f
e, OBERGIHE B ARE ORI ONRTE IMIRLE #52 DA AL I S L R A 44
FEVR IR 7R 5y MR F PR B d AR . AEATIE SRR ar 44 R, —Sedth DO T3 & (19 5] B AF AR IR
Mar 4, K L5 Mt + 07 BT ar 44, B, HAIEED &Mk Eidsk i) 5] BN CENREAL”
CEIEERT . BDEREPUIEN TR SLE DSORGB A M MEaE , RARANEEEN
a AR, ATRE S My T BRI FLAO DT, 6 SRR ] ) B AR R AR R — N IR I A AR T E

Table 8. The published and unpublished numbers of the global lotus cultivars
F 8 HAFTERMEARESRELTNYE

et & S Hn A FZEJE AL Bt
Cultivar type Data source Cultivar number/4™ Cultivar deduplicated//}> Percentage/%
BEE 1564
ER A A
Published cultivar T3 852 2080 46.30
EIUNERS S 142
N P EYS)
R EEAYEPSS 1842
blish i 2412 53.70
Unpublished cultivar SR 869

3.5. R EEAMERNEMF R

e R VR AT B A BT g, BREL. TEEATER LEE ARG A, XX LE R
BTN, SRR AR L, SRR IR, 17 98.91%, AR 49 4,
FEEE 1.09%, =20 m WA H DX BF A Y (] 1), 3053 Faty B A6 St PO BRI T AR =K ff fE 5. G
DU AERIE T ot B rp B R 22 Bt i DU [l 8 B 1 s @ b (& 2), (BRI RIB AR, A 47.50%
R BRI R, A S RAE SR S R I ESS 1850 4N, /i 41.37%, WRASER LD, FH 477
M 10.67%), FMERD, A 21 N(H 0.47%); Mg b, fEERFHRERE, H 42924, LEE
95.55%, R WAFAEHIETE I IRIFAATEIR, WESEM, HUGEHE, A 137 (5 3.05%), T
2 F & (5 F RS R A A, (RFRIR >, 405l 33 ANAN 32 Ay, R fiE . T Es B,
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HAUAT LA

(A 3); BRELLE, A 14.29% d A A AR SGIL S, AL s mrh, ki, K

WA, AT 1534 N(34.15%)~ 1521 1N(33.86%), /IRRTY SRl B EE 0 NI AEBIE &, H 795
(29.56%) (& 4); £t b, F 6.14%H)FhERIcsR, AidskMmMd, HERZ NI RNAER, H 1594
N(35.49%), HARMERA AERL, 7254 886 1N(19.72%). 881 1N(19.61%), E MM WA AL, H
558 M(12.42%), BHEERI/, A 283 1M(6.30%), WHAUNA 14 Mabp(E 5), HEEGEAE, MAH
TEFT e AFAE ) S A B L, QAT SCHR BN FAlss” MBI ARSM —RIWE ; L8 F, HEBR 3.63%
FIREICFR A, SRR FRZ, H 1773 1N40.28%), HIRERA 1750 1N39.75%), - HEIAE S T
P, B 459 48(10.43%) 256 1M(5.82%), THsFIE D, CH 4 @& 6), 2t Ep T

W . CRETH

(BT MBAK 4hE

ARUAE A E G BER) CTHRE .

1.09%

N=r=aag

—HH- T
nETE m RTeE

Figure 1. Ecotypes of global lotus cultivars
B 1. RS SRE SRS

0.47%
B ME mIEERAE wEME R

Figure 2. Species and hybrid origin of the global lotus cultivars
2. HREERRABMAN

o TCWIET (RN CEVIENE” SRR H
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3.05% 0.69% 0.71%

NE mEE nBE O FRLE

Figure 3. Application types of the global lotus cultivars
B 3. HREEFREREST

WRERE mARREL m/VEREY o SRAN

Figure 4. Plant size of the global lotus cultivars

& 4. R EEEIREEE S
0.31% 6.14%

pAGER mER nGER 0 =ER
Figure 5. Flower color of the global lotus cultivars

B 5. R EERRE RS
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0.09% 3.63%

w A m T 0 E 0 E5 w T mRA
Figure 6. Flower form of the global lotus cultivars

6. HARFEZIRIER I

3.6. AL REMBTERITELLE

TEFTGE R, B IR A 2, TESEMRR SRR SR E L R s, 7RI RO
G R, P ESREET 50 &Rt KGR, TR AR 9). MR EEZ T+
AP AR AE AAERNT © CRIEE . CREGLPRE L CTHEE . AR L RINENE.
SR L CHRIET . NIRRT R LR, BR T SEMEREFRAL, N2 S B ST
(B 7)o WATEERT 50 B EINER 2, HUCGRW RIS, FMEN 2 4, X 52BREH N BTA i En)
PR LA & o A b, JATEEBOHT SO AN R AR AT, TR IR MR A, R T
BEE AR, JFHE NIRRT i R ARIEE, ol AT AN ER S, FFHBTA
AT 56 B 2 o1 DARE & MR — B R AT RH . BRBY b, T 9 BB KIRAL, T 50 44, RpkAY
234 FRREA 23 A, NERBUNL 4 Ay, FEERDNIFEAGTE R T AR RE R i R R A el
BIE IR, RIS, KA RGE A S TR, /N B AR SR AR AR T LA BN K, AR L
WYL R N AL A D . e b, 4 BRI Z, AR, (R AR A
TEAERFEA 14 AN g, Fodr ORISR AT /SR 2 DAE S RE 51 N 26 O IRAT BE R R AT AL i
i, 0B AT L S WA R ) P i 2 . B2 T, B, R EERE A — e s, TIRME
G/, FEALTXWHRSMREARR . WL, FATEER 50 41 EFT 1960 FERTHILIAE 8 4 .
2000 “ERTH LA 34 4, 2001~2010 4 16 4>, B 2011 g f 5 R, — 7 1 U B AT BE = #0275
a A, S — TR 2010 FELUGHE B M BABEE L, HRZ BMRIEAR R, i bR a5,
VS A L R A ML Rl Bt DARAT TS BELE /N

Table 9. Information on the top 50 lotus cultivars in global popularity
9. EWRELRITERT 50 BB

UERe) LY VR A ik 7zt i) 1E7 gl LA
No. Cultivar name Species Ecotype Use Plantsize Flower color Flower form Time Frequency/{X
1 (EES N WHRASE AR E PNZS Rakie] HI 1962 52
2 PNk NI b i b SV /8 i) G 1966 51
3 JORMIBE  WRASGE Rl EE KK P G 1986 42
4 TIE TN B fEE PNV rER T W 40
5 UqH%E RIA% P B e PNV RG] #HE W 36

DOI: 10.12677/hjas.2019.93026 175 ARl


https://doi.org/10.12677/hjas.2019.93026

PN

Continued
6 P FPE WA Kk FOEAY FIE 1799 30
7 KT T N it S it Kk pagrit) I 1980 26
8 FRICE ISt A it R Kk g2ER FIE 1966 26
9 VTt T ER e Kbk ik HR 1966 26
10 an= WRRAHE R bk H2ER Ei 2001 25
11 PEWALLE E P 3 WA feE Kbk AR Ed 1966 25
12 4K ISt A it R bk FOEAY Ei 2005 24
13 3 P WAt Hk FOEAY FAIE 2003 24
14 UEPR TP A R bk LIVERY L 1981 24
15 AR WEHAE WwE feE bk ARt - H 1984 23
16 AR TP A e bk LIERY e H 1980 22
17 FRIEFK (2 WEHAE  WwE e rhbk B H 2006 22
18 HEAE TEH 3% Rt B bk R 2 T 1982 21
19 ALIwEs E P Wi T rhbk AR g 1989 21
20 Bt Hy RIA7 A Rt bk AR Ei 2001 21
21 J& 1w RIA7 G WAt IR FER LR 1980 21
22 ED3 V3% b i it Hbk LI ERY I 2001 21
23 B [H] E P Wi T Kk SR LX) 1951 20
24 AT IE TP wma fen bk LR B 2003 20
25 AN 0 E P A feE rh bk ARt g 2001 20
26 KAE A7 AR R NS YIYER - T 1981 20
27 BALEN RIA7 b i R I 7 bk KR - F 1982 20
28 FIES TP 3% AR e Hk HER S 1996 19
29 W T ER e bk AR 2 E i 1982 19
30 & T AR e Tk FER Ei 2003 19
31 W Ay Tz EoR e PN AER HR 2003 19
32 BOKKR TEH 3% B e Tk AR S 1979 19
33 B [H] TEHHE B e KR ARCHIL! FAIE 1822 19
34 o T AE TEH 3% BAE 1% Kk AR FE 1950 19
35 o H AR Rl WAL RE Kk AR L 1963 19
36 HA#E [H] TP A R Kk Spepitl g 1986 18
37 e WRAASHE R /IR HER - T 2003 18
38 AN TE 3% AR e Kk YIYER 2 B 18
39 Pt RIA7 WA Hk ALY Ei 2004 18
40 HELE RIA7I e WAE Kk YIYER FA 1980 18
41 —XRE [H] RIA7 G WAt Kk HE FAIE 2008 18
42 R RIA7I e R it I Tk AR Gt 1987 18
43 SR RIAVEC RAaR TE Kk R 2 5 1966 17
44 APl Q=D | RIA7I e AR e Kk AR 2 1 1903 17
45 WA =A% RIA7IEC R s Hk AR 2 5 1979 17
46 W WHRRAE WA e bk Rt g 2003 17
47 —H RIA7 N B Kk FER EAE 1979 17
48 R T TP 3% AR e Kk YIYER T 2003 17
49 SUEEES 3 T ER e NS S pucbit] L8 1984 17
50 M 1ENs TWERpACHE B e Tk HEH Ei 2005 17
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AR 2. Kt 3. AHALFE 4. THbE 5. LG
N. ‘Mrs. Perry D. Scloum’ N.nucifera ‘Da Sajin” N. ‘Youyi Mudan Lian”  N.nucifera ‘Qianban Lian’ N.nucifera ‘Hongtai Lian’

7. 8T 8. JRICIE 9. /N 10. 4L)%
N. lutea N.nucifera ‘Fen Qianye’ N. ‘Wufei Lian’ N.nucifera ‘Xiao Sajin’ N. ‘Hong Chun’

Figure 7. The top 10 lotus cultivars in global popularity
7. EIRFEERITER 10 BRI

3.7. AR e SR EBRIZ A

AR LTS, AT RERITE SR, 8 DR (057 8 w0 Rl A L BRI S, AT
TRAE. T EPTAE AT, 98.16% K i Al I oy, A48 R SRS WA AR E T, 0.76%
Fra ARSI B H A 8) R b B R B sCOUE 0T ST AT AE 20 HHEZE 80 RAXAIRE, W “EATZE” |
CBIARSET AN CRBUGE’ ), (RIS N H ARG RERIFCMGER AT L, FRHGES WHERAL,
NIEBOEE . VERMEFORTE AR AL TR ST MIA R 34]. IEFAE 1982 St gl M eaE, I H
PERSEA BT MAD I Ts il FEAE FREDS RHERIIRN T, thEESE MR IE L R S5 51 i oy s A

0.76% 0.66% 0.42%

n HEEE CELE]SEN
CEl=ESE 5|BHE

Figure 8. Origin of lotus cultivars in China

8. hEMXETTERFKIRIH
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NEMAE, BE RS 35]. HARRAMAERES, KMo AE MM, & 77.75%, 518
) & 20.74%, 51 B E R EHLIX SRR D, 25000 0.86% 1 0.66% (£ 9), Ui B HAAE —A
S RIBE R, REEAL, AMOEE T RKERC P, RG] S0 E R 58 E FORHD SR 1) BrA fi
e, BERFE 18.10%, MHR 78.45% sk B E (& 10), —#Bor/2 2004 FEH BA K ST
JRART AR ST 70 7 B 5153, e A R EL IR [l 2 [ AR A ST IR A R SR . 3R
B 5] 3 0 AR E KR A, (HEED, &S 1.72%. BREg . 2 R DR S5 0 18 i Fih 2 =
s BEAR R 2 J5E A ) B A SRR D A G P, T AR DX S R SRR AR /D SRR AR B e A
A EEAZ, U474, HZ W, KES5 3.

0.86% 0.66%

= BAERE u3BHE
EEl=ESE: “5IBERE

Figure 9. Origin of lotus cultivars in Japan

E 9. BARMBXEERMRIEDI T

1.72%_ 1.72%

n=EES n 5 E4E
wsEEA w3BHE

Figure 10. Origin of lotus cultivars in America

10. EEMXEERMRIED T
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3.8. HFATERMTREDIERER

SERE A AME BAC R AMUE TEEE 28 B AR, AR T RIERS RN . KT
A Y5 R R SIS A4 PR SR I 8 B 1 B T2 TV AR R [ b R 8 SR R R A, ST
SCARHEIIE FEIT 8 0 75 2, W A AL SRS B LSRN E S —, AR R, R EaE R,
R S AR M LR TE R o POt X A7 6 P AR SR T B EE SR A MR, R R BRI (B 5 R,
DS TRl 25 o xoh it Pl BRI . Al R A U B R R R SRR A B, B R
SR, AED LT MR . AR E SO AR RS S e SR S ZE R, I R A TH A A
LEBFERL CPERE)Y (1987). (hEGEMPIEIE)Y (1989 4£, 2005 4F). (HEAIE) (1997). (h
Eff e A& « 828 (1999 F)A (rEffes AP &Y (2011 ). I JLAFIH I H K S 4L 3T dh
Fit, R ZAEHT A WSRO A T, B T BB S MR ah, B SRR RS BN A,
JEHERZ X T A P s pil s, AIEMAE R B BRI E R R SEE. BAXNT
af At P IC A St RS B D7 S Bl SR LR e B, R F AR A8 S P2 O sl o it P B S BRTE BE B T
HOEFERRE . EEBERN Tt gD, BEHNSFAZ, EEG L EBE T w e fiiE e
ic s b se st .

3.9. A MM FHRENERRMERTER

ARET SR ) B PR S T A R e e . RIS BD SR M s B . S 44 (R DL 44 5
A 225G EE B 19 fur A8 1) [ B B S BB LA — B A2 [ PR B 522 7K 5 [ 201 2> (International Waterlily &
Water Gardening Society, IWGS), #i—{F& 3177 A\ Philip R. Swindells 7£ 1989~2007 EF15 AT & 3%
7t A Virginia Hayes £ 2007~2008 4[] 3% # 12 & s id — MarfE i Fl. 2008~2010 4, 55 =AF & 5757
Ken M. Tilt #HRRBCEF T 4 NibAr. 2010 F R a 52 bRl 22 B & & & R 22t
Ve 32 I [ B 5 S R B 22 o B 7 Hp R e A e AR ) el AR ) FARRHE A2 [36], JE ks i FAREHE 1 /0
[ 7 E P LIRSS 7, ERIER 2 B Aar A6 PR B i PR SR, 2018 SRR SRR 41 S, AT
Je Gk . B 2018 MK O8I 46 S MU THIA B 142 AN, ECH ST N 4492 AN A8 i A A4 FR
Ma, CIEREFEMMAATRIRAD, Wi, ERSs TAEEmEZ. £C8RNmEmFd, K
R EREE B, X O B SR AR D, AR R AN SEE A A 2 A RERIEEE A 1A,
H TG — A H A S A

4. BE51HR

YR SR B ATAE L E T EE . ITIE SO, IS5 SR A b 1 o8] A AT S5 R A7 A6 b VR
HREAT GHRAFIE /3T, 19 BILAR S

1) SFERIG AL 4500 DML R AARR, BB AT BIRE R, TR AT BN A A,
AT =M E R oA E. HARMEE, mHeHhX Sfib, Bk A6 5 a0 BTS84 A 45
FWA137] 381 [39]: 2) 1960 ERTAERI AL, Kt 1214y, 48 KZH0N 1960 5B BRI, i 30
SRSk R ECE SOER N, FEAS TR EAH AR MIEE 3) sk, AR E A A
AWK, FRal2dh HWE, BT R RAL, AR AR NZLGE: 4) AR IERR R
AR TR 2080 A, 1X 5 2014 A HACEHE T4 H 0t S 46 AR B R [40], (H AR TE 2R 3R 1 5 Al 44 B
A 2412 4, Hor—#a RIGHES: 5) BT KREZEEFE R Z kR IIR, XREERE fr 47E
AT i, Rty 2 R, FOEILSRA T, - CART E X Z (B FAT D, 5 5 B AL SR
LR LS4 R4 S S DL Ay A AT I Do [ it 57 44 1 iR D) 2 B O I [ 3 S A 5 | R it 51 3k
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Fy e S T 4 (BLAE R ), HP HAMBLFA R R A LR Z . 6) MRIEEW AR T, AT
FE AP BT R T S AR B AL BHED (U 49 1) BEmM MR T, FERFED, TR
e AL, 30 33 AR 32 AN KRR R S A 2, R AL JEE MR B, 4
R > ORER > {IER > SO8 > EER > N, ARFERRMEEILEMAEESR, B >
HilE > FER > HG > Tl 7) RIELIKHIIER SRR, SERET AT AT, BT
MBCE IR M AN R M BAE ST A, R0 REERNT o ORI . COREAIE” . T
W’ o LB L RMFGE. ORTE L CHRIE . UMW M C4ET o R HriRATE
HI 50 A4 (R AR aT A RE . AERATIE)T, PRGN WIRENI R SOE R L, FKIHE
mi s KL RS, AR 200 BnEZ, HeBitimds B EERMER MM Z, TR
ANE G fh b, X5 AL i A SIS AR AT &, IR b, AT R A A AT — S (1 S
LT ah Al 8) HFATAE M A BRI DB Z S VR ARV, AN S0 A 5 S B e B A
=, AR ERFE EAL R D B R, SR AE B IR, AT RELAS T A SR A IR SR
AN 9) HEFREFIIFAERA 142 4>, HR MM AIREAH B3, HAERELRIAGE. A
P, AFIT R SEE A 10) FREEA AL TRk, 7 48 A B3 U5 AE [ br_EAZRANT R,
fleidt 7 AR AR, B mEE TR, R T e R AN E R, D REER A R
frdas PEIRIC A SR ARGl B AR N E .,

ST AT A BTIR AT A FE ), I FRIBCE SR A SR Rt A v [ SR AR A O 4 BERHE
FAAE XL, AUCHE L FAC R R ML A 5 SR B B 4, (EAERINIOLL AR, Kl
SEAGIE 7R BRRIE, B IRGE ARERE . RS R, AR 2 B 00 i P SR IR AT 15 3 2R
PSR, R C AT, BN BT A, WATREAAE R R KBS ERran 44, T R4 R,
EGETH AR L8 G A O EFE AR, RO R Z IR B 15 RS KA A S8 V0. BLURRAE i A5 SR P
FEMRFEWAER S TURL, TIESH B — 0, I EREME B AR RA R, Rk
ABERDLEL, P BAREAR E AR, B IRE BRRC S g A I TR B B
d il DA R B A AR A TR e, ok W € b A A SEBR 7 HH IR ), {EL A B BEAER i o B I ()22
o dh A E BN e WS FAh 0 W S R A HE R M, e A, RRAL. FERLANRI I RAY, HorhiXik Gt
HREE SR AR FR 137 A, S LIRSELE 2003 SESETHT 200 2 00 R R BOR[9], WIREIRINLE T FEE R
A AME BACT B, (B RARDEG IRAMEYCER 4, 53— 7 DN JRAE A 200 2 40 R B0 220 ™ i LA
SE, AAE L E G RIS

FERKM AR, 75 ZARGE DUAF S AR SEist — P B S IRE R, Ui B BIES2E .
dn Pl RIS B RE B A R R i A4 R SR AR NS AL, B T RPN [ Bk s
T iy A2 R TR b CRp 1 B A A A FREAT A BT M RAGR, BT — [ YR 4
[F 4% VAN B AN S RHERUR A4 FR s o2 RS dy VA UV dr 4208 dh A, R [ P S sk A . AERE
AL A A AR AWTHERE, 2 AR A P BRI L, AR AR T S TR, ARAT A B ST S
SEH R T HOVE  Ber 1 BN A

£ E&WA
ATGURIE T8 A5 3 b T S A A T A BB BOG T H (G162402, G182412, G192407) % B
SE WK
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