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A S FIE (Tulipa) P RN IKH 2/ FpfE
FRFANA G, A (8] 2 W & 5 A 50~60
P01 76 i 87 Bl ml 100 B A1 AR R W] A
AP EAE G ) A 150 B S 2 R Y
el i3 el ( The Royal Botanic Gardens , Kew ) g il () { tH:
FEE R R 93 T B ) ({World checklist of select-
ed plant families) ) 5V H 581 4B 4 77 J& Al B Fh ) 22
s&, Ho 105 A4S i K 28 Fif g 2 B BT A AT (accepted
names) "4,

K EAR A A E A, 7ECh EAE Y AR ) hid
AR (LT AP = T8 ), 253 4 46 A
412 [sect. Amana(Honda) Mao, comb. nov. ] . B &
2 (sect. Eriostemones Boiss.) . Jo B4 (sect. Leiosto-
mones Boiss.) K AE 4 (sect. Orithyia Baker)'*!, i#
F RIS R, A L Amana FRAE 58 AR 42
T BT #2257 BT Y | 555 4 k)& (Er-
ythronium 1..) % & B HAT , W Amana N2
SE RS E (Amana Honda) . APG N 73R RGE
Wi AT R AR 4 7 i bt S R B R
ChEAEYE)BCHRE W T, edulis IEAH A. edu-
List3,

Zra (b R A P 35 ) AR OC SCHR e I, R i B
AR FAEYA 19D Fh G AR 4 78 14 D FhFn 2
AR 5 A Fh o BB (Tulipa) 14 DF0 (FL45 14>
AR T ) A WENE SR AR 4 A (T schrenkii) B /R ZR AR 4 7
(T. altaica) GRAEAR 47 (T. kolpakowskiana) | H Hi
B4 75 (T. sinkiangensis) M EAR 4 T (T. iliensis) Fil
KR4 (T. tianschanica) (K 1) F B E(T.
buhseana) E ARG (T. dasystemon) ARG 7
(T. patens) 5+WHAR 47 (T. heterophylla) . 5EIAD 4
B (T. heteropetala) . FoACHR 47 (T. uniflora) 35 Ik
847 (T. tarbagataica) MFE L ARAB 4 F (T. tian-
schanica var. sailimuensis) . & FM)E (Amana) T

SFP, AR ER I (A. edulis) . —MABE T (A. erythro-
nioides) | W fif 4 7 (A. anhuiensis) | & & i 4 7
(A. kuocangshanica) ULk X Wt #i i 42 7 (A. wanzhen-
sis) o BT A 14 Fh b Y 13 Fh (RL 4% 148 Fh)
7 R U AR AR A (T, uniflora) 534 TN
EURiIE e S T

VE R4 7 K, 16— 19 H 40 4f 22 Wi 17 K 2
2 400 {53471 4 7 BF A= b At A (accession) BEI, PR A7
Faup 22468 1] (Limmen) f) Hortus Bulborum & 4x
Zxo SKEERPER PG 90 % FEAE T EEAERAY . +
L H A Ay o 28 0 B 4 7 J A ) 5 TR U 2 A v v
i FENE I FLAE (Yalova) 1y T3 [ /R sl 25 e 5%
FIr (Atatiirk Horticultural Central Research Institute)
DL K s F13 T B A P (Samsun) (9 28 T 4 b BfF 52 J0F
(Black Sea Agricultural Research Institute ) W £ f& 77
AR AR BRI TG IR . 2006 45 R i RO B 53 i
Jazh 7 A HHE AR A & Fiit4] (the National Tu-
lip Breeding Project) , 7E¢[E , i T3 & 5 5 AH ) bl
Bl N B T-4E P 7 %2 (Millennium Seed Bank ) {5784
L3R E RN 21 A1k, LSO A58 41 21
J# (Israeli Gene Bank at the Agricultural Research
Organization) {R A7 47 8 4 4 5 Rl 74 Oy b KL . [)
BF, 76 BT SEFEAE 05 % ve 3 kS B v by B 4
W7 R BE 2 H A SE AR AT A AR 4 7 R A BT
MoEE B 5 B O B 58 BT DR AF T 0 42 7 s 1Y
289 13 #1 K}, i = B el 224 5% JF (the Research Insti-
tute of Horticulture) Yt 8 T 450 3 Al 4> 75 J& A4 B
I LT A8 Al B2 Bt hy [ oA e e R A i Y [ K
1S 4 7 b J5T 9 D, WSO A A 4 A R BT BT IR 500 4%
By, A0 35 B mE M XCHF A AR 4 A RR B %R 8
4\*;':[17-18.22]0
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A 200 24~ 1981 4F , R far 22 2847 A TH 5 A s fili
RetBa o b BB I 905 1 (AR 4 7 [ B
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B B R AR CHOR AR AR R R SO AC
B CAIGIEAETE T S AR AL R EREERE AR B
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County, Xinjiang; B:Six tepals; C:Pistil; D:Six stamens. Scale is 1 cm.
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RN A1 emo A:Habitat of T. tianschanica from Zhaosu

RN

1 XRWHEE(T. tianschanica)
Fig. 1 Tulip species from Tianshan (T. tianschanica)
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Table 1 Classification system of tulip

2% Classes HE Groups
ek IR AERE Single carly(SE)
Early flowering IR AERE Double early(DE)
GRS JEAE GIUBERE) Triumph(T)

Mid-season flowering TR 2% Darwin hybrids(DH)

PAITEIGEAERE Single late(SL)
HAERE Lily-flowered (1)
A€ Fringed(Crispa)
LRPEHE Viridiflora(V)

1A B #F Rembrant(R)
RS BE Parrot(P)
TEREAERF Double late(DL)
2 2 Kaufmanniana(K)
HETEERE Fosteriana(F)

& L IGHE Griegii(G)
HAbTRIHE Miscellaneous(M)

WAL

Late flowering

AR T e Ze ol
Species and their hybrids

S DI 1472 40 I R ) 30k 7l 2 Pl L L AR D e A
TEE . B EEH A2 B AR
5T AR 4 75 (T cornuza Delile) , 3% 5 J& > 7E K
WATHRDE AL 7 A & & A o SR Al 4 ik

AYFA 53T, A AT R K A AR (T, gesneriana L.)
FAEACAB 47T (T. suaveolens Roth) Z 4428, )48
HI e B A B b e 5 fp, B AR B AT RER A 5
o HAMAR 4 A Fh, W 3E Je AR 4 A (T, armena
Boiss) HRBEAR 4 7 (T. agenensis Redouté) Fl 4 AR
&7 (T. lanata Regel) , 50k A W AR 4 B, AH H 44
T T Z2 R 1 AL e BB 4 B it b o E RGN, el 22
SRR B S AR & A B i AP, S
24 R A - 4R (James Garret) #6020 a 15 & H
KRG TS . Gesner “ iR BT 1559 4R 7E
Pt 2% 2 Tty ] SRS i £ T 153 A A6 ] FR AR 4
THAFWR, AR TS (T, suaveolens)
7T A 357 5 S AR AR A 4 7 U A A S, T R R AR 4
T 2E R . BT 24 AR 5 B0RR 4 B 44 R T
fiL, v FAEETF 1601 4 35:5% T Gesner R H Tulipa fE
HAB AT B 44 IR AR T 40 25 0 iR 2
Z G 7E 18 20 e k48 (Linnaeus) ir gl 1Y B
FEANTE FE VIR L 5 A AR G A 2 1l 1 HHR RO A 1
AR EEE I T. gesneriana {Jy3RB% FHRAE A K i
B4 A f A A LR o
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B A <8 7 TR WO R i 19 B AT, B A 27 AR AR
Hb Ve T AN R T PR FNE € ) ot i, 17 122 BLADT A 3
T H i (double flower) B AR 4 & d A, RIS B B HL T
KNG FIAE N TE (flamed and fringed tepals ) 1Al 4 & o
Wi A b A R R 5 HS T F ML Y %8R o DA 32 38 iy
2 HR G AR ERME T BT o 7 22 AU HR A A AR

fi T 1634 4F 1636 4F- 2 1k o e, I HE kA7 i — 4>
R P R BRAR S T — B RBRY 40 SRk . 1637 4F 2
F 4 H B AR 5 SR Bk A 4 B AE R AUt
ghfilesl N I8, AT S T 2 Ak 4 &
an A HET A ER K MEAT 14 000 A b B, B H7 i 19
Classified list and international register of tulip names
At 8 000 MR At M. B 22 LIS, H AR &
T 1004 A2 A7 HRB 4 A i F -

TEFE, v E R 2 B b st R ) bl T 20 T 22 50 4F
TREN 80 4-A G T Jie 1 AR 4 7 A 22 B A 92 (B H i
FRAMBHEEA R . BE 2021 4F 1T T R FHE
Be D & 11 BAT A M P B AR 4 78 i
i, e 5 A4~ it o 2k [ B AS 4 8T h Ah R I, AL 4
“FE UYL ZET (“Harvest Time’ , T. sinkiangensis) |
AR (‘Peacetime’ , T, altaica) . < 4 {6 3 4
( ‘Golden Childhood” , T schrenkii) . ‘ ft HL 22 45
(“Spring of 1li”, T. iliensis) 1 * K11 Z &’ ( *Star of
Tianshan Mountain’ , T. thianschanica) ;277 i F B 35
T A ARAT T SRR E)N Ll
SRR E W 2R w AR A BRI
CLAR 097 T S g T AR AT A A AR A AT
AL ZREVE AT, SRR ) A sg S T BB AR | D B
BEA A TR RSB e TR A
A UM S BB AR M S A LR T R AR A A
ﬁﬁ{ZE)JO

4 HEEFMWEIR

b E M BAradE LT LA Jr i .

DAEE . BB IA AT A E 20 B 5
(B8 .2 f8 AR . Hag™ ol b s 35 AR 4
A

2T . Z AR & A b A IR B B AR IR I
BREO n 2045 i B (‘Red Power’ )45, Bl ELFAY
A EREB & A B A EAR I M2 —.

INTE o Al 4 B AL AERE A & AR, 5252
Foor , WFE MR A . SR A AL IR iz s i
E BN BRI AR Y

D) AESARAE Y . B RTAR G B AL 278 1~3
JEE L B R AEWA R RO
4 B UL AR 01 5 T ) AR I A — 2, SRR
B, i — A (G RS Sy — R ARk
JE XK G B WS RE g o AL, X TR K I TR
A BT RS PRI A it b, A7 03 e e 1%

S)Prihbk . ARG F AT, 25 “CLL - AE AR AL
Mo B AR M KB B RE ), AE S U H A 141
[F] Fsf S 4 A5 b KT 7E 28 “CLA B3R EE b, 1625 31k
lﬂ%‘rﬂ:ﬁ [31,34]O

6) im0 A 45 X AR 4 H IR (Fusarium
oxysporum) JB4& 7 PEWG (Botrytis tulipae) B4 794
259 (Tulip Breaking Virus) 947t 13,

DT i o B E BA R R RIR R A AR 4 7
AR AT BT R R B AR A
Ak .

)FMEREH o B E T BRETHAE I AH XS B8 f
Fofr, PR i B 8 b R A P AR S A E R o TR, O
TNl P ARA | B B Rk oh B2 I8 AR
T — 505 RSO 25 2 Jd 7 1) i o

5 WEFEMEARSTZE

H i 2 A B0 4 7 i b 2 25 LA R A7
HREEE I,

D SIR I o ir 22 A5 AR A A ™ R, I %
A B AAR S AAE ) oA, — TF AR R e ad 5 R 0
Hh I A 2 AR AR G A S A, HOARTE S R4 22
M SERS b, E— PR E TS HASE IR SR AR
(R 4 7 i

2)FALH M XA E R E Iy
V5 AL RN ) AR 58 M ) 2SS RIS 2% 2 38 55 o A
TR 4 7 2 PR 7L A R BRI G0 4 e 23 A2 ke T
IRIRSCRVAR & B S tH T, gesneriana 1 T. fosteriana 7%
Gl S T T L 1 B S o 7 7 1 S G
TG IAAFAEAEINE . IR AR AR 4 &
WG AAE Bz

IHBEE . BT KA F LR ILA R o fif 2
HAE 1987 A A 28 55 1 S0 kA

DR, ME & IEMYI R L2 2 A5k, 4
EAREECR 12(2n=24) , Z A5 IH8 4 A — A bk =
K AETE A 2R 85 38 3 BR KAl 8 A 380 28 45 D
ERE AR . AR AR A A 2 AL 7 A = A A
FIAE e & Hhan Bl 22 56 7 SR AR Pk i R =5 IE R
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S

(9 = AF AR it b

S)FEAZE R, 20 22 30 AR, ff 2% & K De
Mol g4 #EAT TAR & F IS B Fh . T H AR
=B REIFR T K EEALEF R TR,

6) 14 200 il 0P & A8 S o K ] WE 2R B (thida-
zuron, TDZ) AT AB 4 & AN ZE M IRSMNE 32 4 B AR IR
M TEME RS, BRI RS T 4~6 a ik sE 3%
AP RE T PR A0 B T R A8 S LR MR ey, R AR
e FE o AR SR R (oryzalin) ol B 3 i 57 5%
(amiprophos-methyl, APM ) &b BRI i 7 6 2k 19 48
EXINDN7 S 2 L e o

6 ZKEMEFSILXRERE

H A Sk B A AR A A R IR 2 — , BT R
HGE TR B ALY 14 Fh (5 1ASFR) , 2R
Y5, BEERE RAkSE, RS A EZ NS F
AW PR, VU R PN 52 7l R 0 il X B AR AR 4
FORERY /AR X o far 22 AFEIE 500 alif M NEEE T
AR 4 5 8 b Bl O B AR 4 75 77 Mk 4 22 Te R A i
S —RE . HARMNG 25 A& G, Wi E
TiEA HARS SN, REMSET R TE
AW, A B R HR =AU SRR D 2 b 4
BRI DR B AE T 2 4~5 a, B B
ot 75 B 10 a5 2 5 (1% I [] 28 3k ) AR Ak A =
W75 B R ] AR A ST AR R AR
AOAR 4 A AR AR — AN 2R 55 10 R 2% 22 it o () L 52
Wb MR SCHER[4 198288, 16—17 th 22 Z a, A%t
BB 4 B Pl ] 4 28 26 FIME T g AS 0 B R 3G E
SN JE R R RN AR 4 A IR A R AT, i
TSR XUBREAL Ay, o R 2% 28 R ) L3R R R R T
b T [ — LRI A BT A S B A TAERY LR
EYEARBTTBW L, B &AM E A
HPAFH I

TERR A A Fh R A= 7 J5 T, fap =2 R FH S 3
(E 208 3 Vg 301 1 35 5 AR — i R I AT A BR A A
FEEE SRR EF Y. )RR 8~9.10~11 cm
PIFRER , FPAE 1 a UF 8 E RN 11~12,>12 cm
PRI FPER o for 22 JE B AR & B M Fe /R, — R
B 5~6 a A HEAE LIk . B FHBERFALAT R R /Y 5%
RANER, IT 5 D Sl G RMEY TR R
[CRENATN

T | VU H A S AR A b X
4—5 A Oy SR A 25 °C FRK D, AR H & A AR

SRRSO IR 2R 2800 2~3 a WY SDMEA
SR IA B B b R ER A AR B . EUR, AT P X
PR 4 A R A SR Ak BN AR, of I 4 7 A AR 2
KBRS T i, — SRR Wl 2E T 5 X T A6
J BRIk, AN 8 aed SR S A v A Ak BHLBE ARG 11 11
B X LERRER R T IR 8] 4 28 K/ AN TEO) , RS
BRARHIS , FiAE LUR B B3, T B B 5, SOl ACR
280 N Oh PR R 3 R A ] 7 8 4 7 A ok S TR A
SO T T AR R RS, B R T RR 4 A bk
WO A A AR 22 B 1T AR L R DX, BRI 1 R
A RRERA LR AR o A Ay KA BR A AR AT 5T 1]
BAFRER 1 — T 9 el ] 7 8 4 7 o R ) Ak B
Tk A T 7 A8 < A A ER B T AERCR M8 S 1oy == 28 11
Aol R 5 T LT 17 A 4 78 ol RO 2 4F 19 9 H (3 )5 2
A IR S 2 R T, T AL T Y S T E
VAL AR B4 46T 5, SEEL DU T AE
FIRITAR <6 7 7™ Ml 1 IR S5 A T 5k = i 9 4L 8L
il o BHITA R A S BBEOR T BB A N 18 1
WL R Al R SRRBRARIA ™ H 7E
L] P T 7 00 T ] 8 < 7 b R i 5 S R
ANEUE A BUARS | A 007 2E 224 4 7 b Bk A A
PR AR A 22 T A [ A% B4 AR T SR X, Sl
PEPECE T BT 3 o 1 ey 22 AR A A AR, KA 2
L0y, BE PR T AE T i S LACR o i J7 Ak ARl
FTBCER IR AR T 7 Ml A ML) b X6 1 <6 7 B AR B A
i . Aph o R BAR 4 A Al R EE 11 B9 )L
{E AT B8 JR) L BN 20 140 80 4R AL IT 4 1) 18 3 B
JF AR i A B A BRI BE BT B 5 A, HRTATS BA
A A 7 58 o <0 78 7 ol A 4 T e AR gk DR b Bk 3t
SRR R, 5 2 22 07 A W H TR A LA
ORI H A Alk 5 O B AN EON ] |
75 B U IR B IR R

BUS : BT T 4 R LA F IR R E LR RS
ok Ly dsF!
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Germplasm, breeding and localization of tulip bulbs in China

CHAN Zhulong, XIANG Lin, WANG Yanping

Key Laboratory of Horticultural Plant Biology ,Ministry of Education/
College of Horticulture and Forestry Sciences ,Huazhong Agricultural University , Wuhan 430070, China

Abstract Tulip is the national flower of the Netherlands and other countries, but it is originated from
Tianshan Mountain and the Pamir-Alai Mountains between China and Central Asian countries. Turks dis-
covered tulips in the Tianshan valley more than 1 000 years ago and spread and planted them extensively in
the Ottoman Empire. The ambassador of the Holy Roman Empire, Busbecq, brought tulips to Vienna in
1559. Clusius, the “patron saint of the tulip”, brought them to Leiden, the Netherlands in 1573. From then
on, tulip was spread all over the Netherlands. As a big tulip country, the Netherlands has collected about
2 400 tulip accessions. Hundreds of tulip germplasm resources are also collected and preserved in some
countries including Turkey, Britain, Israel, the Czech Republic, Poland and China. The breeding goals of tu-
lips include flower color, flower aroma, flower shape, flowering period, vase life, heat tolerance, disease re-
sistance , low cooling requirement , and bulb proliferation. Through systematic domestication and bud muta-
tion, 13 tulip varieties were released in China. Almost all tulip bulbs in China were imported from the Neth-
erland. Quality of domestic tulip bulbs could not bloom well due to improper postharvest treatment and vi-
rus-induced degeneration. Through the breeding of new varieties and the proliferation and rejuvenation of tu-
lip bulbs, it is expected to realize the localization of tulip bulbs and varieties in China.

Keywords tulip ( Tulipa) ; origin; germplasm resources; breeding; bulb proliferation
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