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Breeding Progress of Waterlilies in China

LI Shu-juan, YU Qian, CHEN Chen, ZHANG Yan, WU Yong-peng, YU Gang
( Xi'an Botanical Garden of Shaanxi Province/Institute of Botany of Shaanxi Province/Shaanxi Engineering

Research Centre for Conservation and Utilization of Botanical Resources , Xi'an 710061 )

Abstract: Waterlilies ( Nymphaea L. ) play an increasingly important role in water garden, water
purification and ecological construction. This paper reviews the advances on studies of germplasm resources,
breeding objectives, breeding techniques and achievements. ( 1 ) The genetic diversity of waterlilies in China is
constitutively increasing. Only five species were originally found in China, which accounted for only 10% of
global water lily species. Nowadays, 30 species and 400 cultivars have been conserved, in which the flowering
biology has been studied. ( 2 ) The modern breeding aimed at the selection of colorful cultivars before 2009,
while breeding for hardy waterlilies with blue-purple flower colors by inter-subgenera crosses has been thereafter
conducted. However, this international breeding steps of waterlilies didn't meet to the demand in domestic
market. ( 3 ) Application of advanced breeding methods. The cross combinations have moved from intraspecific,
interspecific to inter-subgeneric. The hybridizing technology without emasculation of waterlily has been invented
and the efficiency of hybridization has been improved. The inheritance of some characteristics in waterlilies was
analyzed. Some new techniques such as physical and chemical mutagenesis, ploidy breeding and transgenic
breeding have been applied to the breeding of waterlilies. ( 4 ) Over past 20 years, Chinese breeders have released
205 new varieties including 18 nationally-approved cultivars and 187 internationally-registered cultivars.
Especially, these four varieties, composing of ‘Hong Yanyan’, ‘Lan Jian’, ‘Tian Ci’ and ‘Detective Erika’,

have been approved by winning six awards in the International New Waterlily Competition.
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BIE R ( SR tA I MEEFIAE 25 0 ) A0 T3
FERI R SRR FE R — | [ IR G453
Sl BIRAR , S 24 B ) AR, P AT A 2R

AT 50 4Rk, 42 21 T 28 DOk, [ By 52 i 28
AR ZE , BT RE T Y A 2 - e o 5 4
T A SE AR O T AN D BEE R, 5 AN SE A
geit, v H AR DA ) B 3 s S AR b e A 30

R 1 EEETREREE R E T

MR 1), ERRAFAETE B BEZE TS A\ SCREIAoR A
HEITFERE iR LA el QDU Pl PR B
FE Bl AR R AP Dk DY 4 P 2 AR el e — S
Tl T FRTSCR Y A Al R o o 4 BREE
(9 172 DAL i 8 S I ) BT I s I A A A28 R
(MR FERI AR ) FIPr A G AR Ui =F & PRy
e [l B 3 7 b P AL 1 BB B TR A . HAT,
P S22 Ao St B IR A SR AT A LA AE kAT, 4n 2016
AR, — (AR AR RABRDUMES S A , 7522 BF L) —Ab K I
HOREL T PR AR W 1 SR [l

Table 1 Species and varieties of Nymphaea L. that are conserved in China

L) 44 FLT 4 s AR prach Ji 7
Subgenus names Latin names Chinese names Ecotype Flower color Distribution
[EESIA N. alba L. 1 il 32 (e SHCA 7o Ji E L
Castalia Salisb. N. alba L. var. rubra Lonnr. 2 i34 [ESS 21 iy it
CorNymphaca L) undida C. Presi T P it A6 W T

N. mexicana Zucc. B Y R B IR i SE 7 piych TR

N. odorata Aiton A M (e B &S]

N. odorata Aiton var. rubra Lonnroth LT A IR S i S 7 [EFa) Je3E

N. odorata Aiton var. rosea Pursh B ifif FEHY Wk &S]

N. tetragona Georgi RT3 i SE 7 [EF) A63E ARRR S

N. tuberosa Paine BREEME i SE 7Y S de3e

N. tuberosa Paine 21 BRZE N i FE 71 FARE) de3e
TR TR N. ampla ( Salisb. ) DC. FEN T 1 S iy Al 1 ERE|
Brachyceras Casp. N, caerulea Savigny o R W MR i Ay IR, AL

N. caerulea Savigny var. albiflora Caspary BRI (1) i il H e[

N. capensis Thunb. T3 £ iy RN iR

N. capensis Thunb. var. zanzibariensis Conard F 4 IR M i Al e FEPHART

N. colorata Peter. WA AL iy Rl A

N. colorata Peter. W AR (H) i fd EF) e[|

N. micrantha Guill. & Perr. /B i i Wt IRV

N. micrantha Guill. & Perr. /IERTERE (1) i #y M =M
WRFHEH R N. atrans S. W. L. Jacobs A i PRl SR WL
Anecphya Casp. N. gigantea Hook. [ A S i Ay [ ui) TR

N. gigantea Hook. f. alba Benth. & Miill [EWIAS] 0 i Al SR B

N. immutabilis S. W. L. Jacobs T 34 iy Rl W
GELG A N. lotus L. B K R i SHCA e[
Lotos Decandolle  n_y;prq Roxb. ex Salisb. EJ1 5 2T 1S5 i iy Fakul [:R12

N. lotus L.var. pubescens ( Willd. ) Hook. f. &  ZZE kM IEE Al FANG) R

Thomson
ARG R N. prolifera Wiersema 2 Mt s Al M ER
Hydrocallis Casp. N potamophila Wiersema VT S iy He ES

N. tenerinervia Casp. 7 D MRS i Al HE e

N. rudgeana G. Mey. i 7 [ I 3 i iy H S
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AL T 2217 ISR S5 R B I T B AL (0P A%
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Wu 257 D) 28 F F (King of Siam ) J kL, Xf
ANFVE B B BACIESEA T 1 2 i 20 I P e P 21 40 o
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UA3GTSs 11 2y 5 i 26 A e 44 v fe B B2 A i e
0,155 T N. ‘King of Siam” £ 4 T A
3 BEMEARNER
3.1 BEEIE .MM E R F= MR R

i SE D N i AR B 22 O AR A R ORI i AR I
fZeAe A . YRS T 10 AERIEE ik
B, AT T A0 e G AR I S A 1 e R o e —
SO At 2 B 2 8 S R ORI it D Bk R 4 S
AR A DY BT T A E AT R ) 4
FEEC (N tetragona Georgi, N. jingbohuensis, N.
tetragona Georgi var. crassifolia ( Hand.-Mazz. ) Chu,
N.sp.) W48 L 22 Rl RP A8 A S fese 198 78
Mz E R RPE, 255 WoR fr 14l & #mT 2552
VA N. tetragona Georgi Hl N. tetragona Georgi var.
crassifolia ( Hand.-Mazz. ) Chu ) 1F [ 3¢ 4% 52 K fx
5, R AR , N. jingbohuensis Fil N. sp. 2 [8] 3l
PERGZ. Sun 4510 HEAT T TR FEREVELJE ) B L
JE& A& 3 @ ] 258 il . st X AEky
6 77 RS AT e R K MFL A F A5 DT T AT
RIIEAT x EAEREELL A A7 e 0 i BAs i
WA x WERMBPAT x INMERHE T, BRETE 4B
FEAE RN, 31X AT B2 T B0 I 2% 52 2 Ui Dt 1A
i 10 42k, 2 5SS F AP BRI Z 7 &
RPN SRR H 4534 2 . HAT, CREARE 1 E

D  HEH N. tetragona (AR A AR

PRAEFP T () e T B M, B Rl B AR MR AR
FREEUE T — @ BIRAKYE

AR —TT B LR I BEAT T 9E
JE RN FRHE I S J P ot o (] R (] 25 i 9 30
T PG 7 JR 1] 25 5 2 s 2 0 T 5 4 A T T
FEVJ& N AN o I R N 2 5g . BRI R E E
Tofi 25 T A IV iR 2 38 LT S 300 A 40y S0 J 1]
J AT S AR Y T ]k 3=
32 MHT AIHEITHAR

R 2203 g WS BIE S BE 3 T A6 AR o
FEPE, e IR R 24 EA R SRR R AR ] T
Yo R MEREEZR SRR Ak T 22588, KK & T
FAEWOF . AN AR SR, T R MR A2 S F R
ANTE T $H WE AR LR TR R 1 RANZ D HE
B0 R O AR RN A
33 EMFEMSHEL

o [ S B R LUE S 2258 B Rl 32, W EiAk
SR H AR K DB AR bl 1 FH 28 S 7 oo

S S T4 2 B B B R BRI T T
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X6 2522 RO AN AR B T AR A
( Blue Beauty ) fi 7. Z55L IR, Lh 0.25% BOKAIE
AFR 12 h R4S S FROR AR FE TG %N 88%, 5
FRIK 100% , I 3A% PUAE A ( 2n=4x=56 ) ffitk. U
R ARE R L AR AR R B A ARORLA: Bt R
P JE (R e AR DAL AR5 4, AT A 0340
AW R . B35 FIBPOKANZR AR T 2275 FF i
MR A b 25, IR T — AR AT AR

£ 24°N DLb, $ROH7 R 3 bR 2508 F 0 IE &
LA, Yu %5 P55 HIAE B4 T E 1 (pollen tube
pathway ) K ifit FE 356 PR e A $Anis B3 v, DA o= L
FEVE IR S i 4 PCR 45 R | i FE 3L
L il 3 e L DR AR T R A5 B 38 3R 36 20
PRI , 208 Wi A B 5 B R R A L R
FIN W (MDA ) 7KV 2] AR TR 4% B R A Ak
IR o AR AL B (el i SR AL U i e
YIRS VY = AR L AR . B ArFE SRR AMA R
1EF E AT (120°12°E, 30°16'N ) @ JE 5 17 2 4>
AR T ZEBEM -8.9 CHURIR . W0 i i
TEMRRIT LIRS T 6%,



834 7/

o
¥

Eild 20 %

4 HEFESHRRES

BET 200 &40 Famf

r [ B S A RD A T 20 THE4R R, 1998 4E, 7Y
LAY AT T 2 BT HEE x 35 S [ S 1) 24
A T AR T, 1999 4, B RS 5 R
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X8 2L AE s DU BT s BT TR 2R 1 #HEAes2
Fr, SEBL T P E BEE RS B AR IR Z R
10 AAF (], Hh [ S 7 o R T T BT PRl M o
4 4 A A SO S ) Y 24 52, B 0BT L 200 4%

AN (32 2), For 187 ANy 85 57 ] I Bl 342 397 ot ol 4%
5, 18 MmN

x2 PEHARAZEEREZRF
Table 2 The water lily varieties released by Chinese breeders
HE A S SRS NTHAE HE it
Ecotype Authentication way Natural hybridization Artificial hybridization Variation Total
it #E % Hardy RS 26 50 1 77
T e 5 11 0 16
Pl Tropical FE R S 31 49 1 81
[ S E 0 2 0 2
53V Jm %=22 Intersubgeneric ] o 0 29 0 29
M 0 0 0 0
&3 Total 62 141 2 205

42 KB ZMERRER

FEIT 20 4[], v [ IR 5 AL B AT 5T 0 kA
2 1 EPRFEATHIAA] o B PR e A SR 1y £ 55
IKAAETF I E B 40 24T, 55 F ) B 5 Fl 200 4%
A S AES P 300 A3, FEREE T AL B B AR A 7 1
YR B ZE DMk, HESh 1 e B Fh & e M s 2 ) hE
FER AR, 535 TWGS B2 - s N a2,

TE IWGS T Ip A —4F— B 1) [ P e S i b
FEhSeIa Rk 6 W E PR, # RS 5 B bR
SRS ( Lan Jian ) FIZL4E4E ( Hong Yan Yan ) 76
2011 AT 55— o [l PR B 2 ] 76 R WE 2% B BUBUR AR “H
4% (Platinum Award ), Z=F-R55 8 105V Je B 22 5
Sl AR TR S 7 ( Detective Erika ) 22 3k 2016 45 & 56
% (' The Best New Waterlily ) 135V & IR 5 A A et 4
( The 1% Place of Intersubgeneric ) "', ZEWUIE G & A
FEE BT AR R ( Tian Ci ) 24K 2017 4F i JE 0 4
2% 3 44 (' The 3" Place of the Best Hardy Waterlily ) £/l
52 KA E % ( The People's Choice Award ) ',

5 RE

v [ 2 B PO 20 4T D7 5B, Fh SRR A 2R
FIEFP R 5 MR SE RS A R 2E 00, fE B H R
FHEAIE A R, FATAh, hE R MEREE
e e A G ARENT R, 55—, RELGL K250+
R AGHT 22 ks X, 2R IS IG5 2 4 R Mk
2 — 7 E DA FEREEAE R F BT RRL, 51—
TR i Y MEE T FE AV E A B R BArZ —o 4

= AR A K AR A R PR KR IR A A
FEE R, W B TR RN I 4w e T SR A R LA
AT RS AE K i AP R R A TR B AP E
bro 85 =, B AATAE TG ZKOF (46 &7, TR B 322 /i
o BRI W 1) A6 BE AR A SR sk TRkt
& H WS I E BE P AR R ZEBE TR AL TR oK | O 1
VIR A E B — DB R HAR,

AR M B AR SERL . 2IROC T 5t
TR TE B0 AU 8 R4 BB bk S
TSR S AT TR TS, ¥ X — Bk 0
SRR . S, AR R H AR
A= AT B Az NS H 538 2 0 T4, A5 EF AR
AW A R R R O s SRS AR LABE 2
o Fo B RARKRANG . BRI S 2
I Joseph Bory Lartour-Marliac F- 415 5 14 & APk
HAEEARE B MRAY, 18 Joseph Bory Lartour-Marliac #f;
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