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Abstract: Bougainvillea is an important woody ornamental plant in southern China. There are a large number of varie-
ties, but the classification is relatively chaotic. This study took 133 Bougainvillea varieties introduced and preserved in
Yunnan as the research object, and conducted frequency distribution statistical analysis, coefficient of variation calcula-
tion, and diversity index calculation for 10 quantitative characters and 41 discrete characters. Q-type clustering analysis
was also conducted. The results showed that the 133 Bougainvillea varieties had rich diversity in many characters, and
the coefficient of variation of quantitative characters ranged from 19.61%-32.59%, with an average of 26.64%. The
coefficient of variation of the total flower stem length, calyx tube width, petiole length, and flower length was the high-
est, and the diversity index ranged from 1.69-2.09, with an average of 1.92. The diversity index of leaf length, bract
width, leaf width, and bract length was the highest. The diversity index of discrete characters ranged from 0.17-2.19.
There were 11 discrete characters with A’ values greater than 1, and the diversity index of bract color and calyx tube
color was both greater than 2. The diversity was rich. Among the four species of Bougainvillea, the diversity index of
Bougainvillea xbuttiana was the highest, with the richest diversity, followed by B. peruviana, B. glabra, and B. spect-
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abilis, whose diversity index was the lowest, with less diversity. However, each species has its own advantageous char-
acters. Among the 51 characters, 22 characters showed significant difference among species, which were of great refer-
ence value for identifying and classifying the varieties of Bougainvillea. Based on the types of bracts, the number of
spines, and the size of leaves, 133 B. varieties could be grouped into four categories: double spiny less, double spiny
more, single spiny less leaflet, and single spiny large leaflet. The research results show that the phenotypic characters
of the 133 B. varieties tested have high diversity, and the quantitative trait variation types are rich. This study could
provide scientific basis for systematic evaluation of B. germplasm resources, variety classification, and germplasm

innovation.
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Tab. 1 Tested varieties of Bougainvillea
H5 A A PT 2% H5 A A FLT %4
No. Species  Chinese name Latin name No.  Species Chinese name Latin name
BGL  Jamt  Zigii B. glabra 'Elizabeth Angus BB19 4% ey Bougainvillea x buttiana ' Golen Glow’
BG2 kM wrhmdkkE B. glabra * Singapore White’ BB20 iy grtEm Bougainvillea X buttiana ‘ Texas Dawn’
BG3 S e B. glabra * Singapore Pink' BB21 ik ENEFmIR Bougainvillea x buttiana ‘ Chitral
BG4  em EWETHE B. glabra 'Formosal BB22 i  BEM-[EEE A Bougainvillea X buttiana * Chinese
Beauty’
BG5S  Jem As@fpntF4E B glabra ' Rainbow’ BB23 ik fEuk Bougainvillea x buttiana ‘ Orange |ce
BG6 St AEAE B. glabra *Mrs. EvaWhite BB24  miE  EiRE Bougainvillea x buttiana ‘ Roseville's
Delight’
BG7 e EIRE B. glabra ‘Double White’ BB2>  pi4F  &iiMEHY  Bougainvillea X buttiana * Sirene
BG8  Stmt  BEMEHIR B. glabra ‘LilaVariegata BB26 ik grif Bougainvillea x buttiana ‘ Ratana Red’
BG9 Sert BEHEER A Bétg{abm ‘Mrs. EvaMauve Varie- | BB27  pif: B yuky Bougainvillea X buttiana ' Batik Pink’
gatal
BG1O Junt ik B. glabra *L os Banos Beauty' BB28  [AE  =MUNEW  Bougainvillea X buttiana ‘ Delta Dawn’
BG11  yent  BEM RS B. glabra 'Bird Thongchai BB29 g M- Bougainvillea X buttiana ‘Dr. P. V.
Variegatal Sane
BG12 St FHE B. glabra ‘Marlu BB30  [KF  EREAT Bougainvillea x buttiana ‘Mahara
Double Red’
BG13 et G B. glabra ‘Mariel Fitz Patrick’ BB31 4 FHinbar Bougainvillea x buttiana ‘Xue Y e
Hong’
BG14 yent  SRpEERGN B. glabra ' Sanderiana BB32 4 gk Bougainvillea X buttiana ‘Mrs.
McClean’
BG15 et k4enty B. glabra 'Lueang PattayaKhaow' | BB33  pi4d  fdit Bougainvillea X buttiana ‘ Ratana
Orange’
BG16 yemf ARyt H B. glabra 'Mrs. EvaWhite Varie- BB34 M WG Bougainvillea X buttiana ‘|guana
gata Variegata
BGL17  yemt /gL B. glabra ' Golden Dragon’ Bl KA IBEHREIsE B ‘MasPerak’
BG18 gt g2k B. glabra ‘Magnifica B2 KA EELIH B. 'Yellow Fantasy’
BG19  Semt ARt R B. glabra 'Purple PatcH’ B3 KA 4 B. 'Red Ribbon’
BS1 EM L5 B. spectabilis ‘ Pink Panther’ B4 R pkER B. 'Pink Lady’
BS2 T BRD B. spectabilis ‘ Flame Orange’ B5 K A B. ‘Red September’
BS3 EH sk B. spectabilis * Chili Ren’ B6 KM BE B. *Snow Orange’
B4 ESI A L) B. spectabilis * Flame' B7 K KRents B. ‘Miagjin Purple
BS5 EEVTI i ava Y B. spectabilis *V era Deep Purple’ B8 KH RTIE B. ‘Kayata
BS6 EEN U i VAN B. spectabilis ‘VeraRed B9 KA WATRE B. ‘Yellow Lantern’
BS7 EH P B. spectabilis ‘Braziliensis Purple’ | B10 KA AEHHYPE)N B ‘Tembikai Orange’
BS8 £ BB B. spectabilis * Kasumi’ B11 KA EB2JLH B 'SplasH’
BS9 £t JENHETE B. spectabilis * African Sunset’ B12 KA BT B. ‘Rubyana
BS1I0 =t FEE B. spectabilis * Orange Fiesta B13 Ko B B. ‘Sasara
BS11 £t  JWARLL B. spectabilis * Rijinstar Pink’ B14 KA mEEEHEEE B. 'Blushing Beauty’
BS12  Fmi+  pEntisE B. spectabilis * Liberty Flame’ B15 KA RS B. 'Pedro’
BS13 Fnt % B. spectabilis ‘ Pixi€ B16 KA HBELIME B. ‘Fantasy Orange’
BS14 £ % )LE B. spectabilis ‘ Baby Rose’ B17 R yRAE B. ‘Pink Angel’
BSI5 E£0t e B. spectabilis *VeraWhite B18 e JEIEME B. “Fifina
BPL  fu gk B. peruviana ‘Thai Delight’ B19 K EIEEAN B. ‘Indian Beauty’
BP2 e HERI/RERERS) B, peruviana ‘Mary Palmer Specid’ | B20 KA BEMEERE B. *Sunvillea Pink Variegatal
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Tab. 1 Tested varieties of Bougainvillea (continued)

H5 A A hLT %4 H5 A A LT %4

No. Species  Chinese name Latin name No.  Species Chinese name Latin name

BP3 e SBH B. peruviana ‘ Thimma Special’ B21 KA ERRE B. 'Orange Tiger’

BP4 e VRN FE B. peruviana * Mahatma Gandhi’ B22 KA JAiEE B 'Boisde Rose

BP5 e a4 B. peruviana *Lipstick’ B23 KA BILA B. 'Orange September’

BP6 e RIET B. peruviana * Sophia B24 K oM B. '‘Red Lotus

BP7 e masREAL B. peruviana ‘Dr. R. R. Pal’ B25 R WA= B.'Zuki’

BP8 e MBS B. peruviana ‘ EKor Musang White' | B26 R BILEE B. ‘Black Mary’

BP9 e SEURTR YR B. peruviana ‘MonaLisa Y ellow’ B27 KA BE TN B. ‘Royal Bengal Red’

BP10 fpf&a ZEO B. peruviana * Thimmal B28 KA KRBEME B. ‘DaBan Ye Cheng’

BP11  ffe  IAfESEN I A B. peruviana ‘Lady Hudson’ B29  kdn  mEm B.'Hei Mei Gui’

BP12  fpfa  ntul(, B. peruviana ‘Mary Palmer’ B30 kM vk B.‘Lv Ye Qian Huang'

BP13 & /R B. peruviana ‘ Partha B31 KA vbEEnt-k4r B ‘ShaBan YeDaHong'

BP14 & 40 HREE B. peruviana ‘' Odisee’ B32 KA B ER B. *‘Ming Yang Chong Cheng’

BP15 e SEREN AL B. peruviana ‘Monalisa Red’ B33 K Kk¥EMEHy B 'DaBan Ye Gong Fen'

BB1 Mg SERAE Bougainvillea x buttiana ‘ Apple B34 K HPEL B. *Zhong Guo Hong'
Blossom’

BB2  [M4F WBEPEEIAN  Bougainvillea xbuttiana ‘Chinese | B35 R AKLL B. 'Gu DaHong’
Beauty Jinda

BB3  m4: A Bougainvillea x buttiana ‘Ladybird’ | B36  RH1  Ritas B. ‘Mo Dai Huang Hou'

BB4  [MAF  HIES: Bougainvillea X buttiana * California| B37 KA kaEniige B ‘DaMiYeTazi’
Gold'

BBS LR Bougainvillea X buttiana ‘ Ratana B38 KT KRB B.*GuDaYing'
Purple’

BB6 B WA Bougainvillea X buttiana ‘ Jamaica | B39 RAT RRVPEEL B 'MiNi ShaBazi’
Orange’

BB7 (R E . % g Bougainvillea X buttiana *Blondie | B40 KA ML B. *Chao Zhou Hong'

BB8  [lfF  mEBEABALL B.x buttiana Holttum & Standl. | B4l SRA1 BERFEQEEfE R B.'Ban YeYin Du Cheng Fen'
‘Rainbow Orange’

BB9 [RERNRENS PN Bougainvillea X buttiana ‘MrsButt’ | B42 KA SeEAEEk4 B ‘Xian Ming Ban Shui Hong'

BB10  m4E W4tk Bougainvillea xbuttiana ‘Fantasy | B43 K1 WisEr B.'SaJin Mei Hong’
Pink’

BB11 [y fEEEETELE Bougainvillea x buttiana ' Pink B44 KE INEE B. ‘Xiao Ren Zhe'
Beauty’

BB12 i ElE Bougainvillea x buttiana ‘ Aussie B45 KA HALLYH B. ‘Ri Ben Si Chou’
Gold'

BB13 [ [Al&4r Bougainvillea X buttiana ‘Miss B46 R4 ybEEM-KE B ‘ShaBan YeDaBa’
Manila

BB14 [4F &ihRa Bougainvillea x buttiana ‘ Raspberry | B47 HH HERLPE T B. ‘LaRan Xi Gua
Ice

BB15  [M4F  AusmiA Bougainvillea x buttiana ‘Hong B48 KA TeAlg B. 'HuaXian Zi’
Kong Beauty’

BB16 4 4im AR Bougainvillea x buttiana ‘ Double B49 RKE BB H B. ‘AnBan YeBa’
Delight’

BB17 [  fpnfEar Bougainvillea x buttiana ‘Barbara | BS0 K @RFESE B "SeliJi Huang Hou'
karst’

BB18 4 Pk Bougainvillea x buttiana ‘ Ratana

White

{E: %5 B1~B50 S Fh & G 5K, 275 iR i 4 5.
Note: The No. B1-B50 is the temporary name of the variety, which is the transliteration of the product name in China.
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Fig. 1 Schematic diagram of bract character measurement
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Fig.2  Schematic diagram of leaf and annual branch measurement
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Tab. 2 Analysis of the diversity of quantitative characters of 133 Bougainvillea germplasm resources
PR Character  “F-3{H Averagelem fx Kfl Maximum/cm  f/ME Minimum/cm  #%2% Rlcm  FRifEIR 2% olem 7255 2% CVI%
R 6.49 10.40 3.27 7.13 1.40 21.65
R T B 4.33 7.53 2.15 5.38 1.11 25.56
AR B 1.20 3.02 0.48 2.53 0.36 30.14
T K 29.08 54.58 12.00 42,58 8.73 30.01
16 A 3.37 5.67 0 5.67 1.10 32.59
FIATAER 0.74 1.18 0 1.18 0.20 27.02
K 1.72 2.77 0 2.77 0.46 26.58
A e 0.27 0.45 0 4.00 0.08 30.85
K 3.91 6.23 1.88 4.36 0.77 19.61
&L B 2.80 4.16 1.33 2.83 0.63 22.40
x3 AEAME=RAEBHEERTREH
Tab. 3 Variation coefficient of quantitative characters of Bougainvillea
CV/%
(23N - - -
Character e et Bt e LU s Tyfl
All B. glabra B. spectabilis B. peruviana Bougainvillea X buttiana R u
R 21.64 27.69 23.46 18.60 14.01 13.68 20.94
it gE R 25.56 25.82 25.68 15.27 20.82 10.55 21.90
AR 30.14 30.53 36.62 23.11 22.12 14.50 28.09
K E 30.01 41.04 25.91 29.40 25.66 15.38 30.50
A6 A 32.59 24.42 45.64 35.22 28.29 21.22 33.39
T HRE 27.02 36.38 18.09 15.01 33.61 21.37 25.77
A 26.58 36.70 17.75 12.19 32.82 24.51 24.87
AERE A 0 30.85 37.95 25.34 12.99 38.32 25.33 28.65
B 19.61 19.06 27.19 13.95 10.09 17.10 17.57
R FE B 23.47 17.81 28.88 13.48 20.12 15.41 20.07
FHE 26.75 29.74 27.46 18.92 24.59

IE MR LS R, = MAs A A
MR MK . AR AR AR
KB i SRR R IES s, HaBeEtk
REIEAFF G IES M (K 3) o HibfmsKE
(B fe B R AR R /N, 75% 0 KOs SE e 3.40~
4.35cm, CV &/, K 19.61%., FE7 B4 K
PEASMRA K, (A B LT, 75%0 £ i
FEERIE 2.70~4.15 cm, CV I K, ik 32.59%
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Tab. 4 Diversity index of quantitative characters of Bougainvillea
FEIR R H
Character pel et Ef s U W SEHE
All B. glabra B. spectabilis B. peruviana Bougainvillea x buttiana R i

R 2.09 1.71 1.64 1.86 2.01 0.37 1.80
R v B 2.00 1.80 1.59 1.81 1.87 0.29 1.77
AR 1.97 1.50 2.08 1.54 1.92 0.59 1.76
WP K E 1.91 1.74 1.21 1.71 1.84 0.63 1.62
AE 7 A K 1.96 1.77 1.71 1.59 1.83 0.25 1.73
AL HLAR 1.69 1.27 1.32 1.62 1.39 0.34 1.40
A 1.69 1.13 1.08 1.86 1.18 0.79 1.31
VIR EENES 1.87 1.30 1.34 1.84 1.59 0.55 1.52
B R 1.99 1.81 1.68 2.03 1.96 0.35 1.87
N 2.03 1.91 1.77 1.93 1.91 0.17 1.88
SEHIE plem 1.92 1.59 1.54 1.78 1.75

B 75%0 %t F 84 7E 1.57~1.95 cm Z[H], %
oA (B 3) , AR, &R Y4
. AR MRKE s, FHE
- F 1.80~1.88 Z[i] . LMK 8 7E 45 0B ] 22
SRR, R M R TR 38, 1k 1.86.
22 ZRABREURKNSHEESH
=AM AL AR AT R A5 A L R AR T
5, HIEREN 0.17-2.19, FH{E K 0.95, /MF 1,
SRR E B EIR 2 RE A TR MR A 22 R
5) . Hrfh 1<Hg<2 WHAIRA 74, H>2 HRA

44 MBI R 0 R AEPEBIE H %,
H'>2, RMEMEE, BARmEmEHEE,
IR R = A TEMOIR B, R
VARG OUARTR], 4 AP ZR B30 2 6 5 FE Rk
EHOR HHRT 1, BR =M B ER
R, %091, A 14 MR H>1, Hrpg R eIk
BLR RIDIREAR B>y 3B Rl HLOC T 5
o S S5EM =M AT, St = MAia
10 MEIRES H'>1, BHA 10 4. & =il B
FEfE RN, ACH 5AEIRE B'>1, RS .
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Tab. 5 Diversity index of discrete characters of Bougainvillea

PR ZFEMEIR S
Character B S Ent b= L e 2 T E
All B. glabra B. spectabilis  B. peruviana  Bougainvillea X buttiana R u
FE PR A 0.86 0.54 121 0.24 0.76 0.97 0.69
IR 5, 0.93 0.61 0.69 0.86 1.08 0.47 0.81
G Y I E2 0.48 0.68 0.50 0.24 0.51 0.44 0.48
g% i 1.12 1.26 1.06 0.99 1.07 0.27 1.09
T 0.98 1.12 0.73 0.99 0.87 0.39 0.93
JHH 2 0.73 0.96 0.73 0.39 0.55 0.56 0.66
SSIZIN 1.33 0.86 0.99 0.73 1.30 0.57 0.97
LIS TN 0.44 0.44 0.39 0.39 0.30 0.14 0.38
R IE AR 0.96 0.51 0.97 0.99 0.77 0.48 0.81
5 o 2 e, 0.98 0.96 0.80 0.67 1.17 0.50 0.90
i R B 0.97 0.86 0.24 0.64 0.91 0.66 0.66
RRE () 1.40 1.16 0.24 0.63 1.35 1.10 0.85
R 43 A 1.36 1.41 0.24 0.63 1.42 1.18 0.93
A=A 0.88 0.54 0.24 0.00 0.85 0.85 0.41
i G T R R 0.95 0.68 0.67 0.80 0.92 0.24 0.77
- fil gk 0.73 0.94 0.73 0.39 0.76 0.55 0.71
F TR R 0.91 0.84 0.93 0.85 0.87 0.09 0.87
R TIEA 0.86 0.86 0.50 0.86 0.79 0.36 0.75
AR VA 0.84 0.51 0.99 0.85 0.81 0.48 0.79
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Tab. 5 Diversity index of discrete characters of Bougainvillea (continued)
SRR H
(23N
Character B et £t At EE W T
All B. glabra B. spectabilis  B. peruviana  Bougainvillea X buttiana R i

TP % 0.95 0.91 0.67 0.63 0.98 0.36 0.80
IR 0.18 0.34 0.00 0.00 0.30 0.34 0.16
B e 0.18 0.34 0.00 0.00 0.30 0.34 0.16
(oW 2N 0.93 0.62 0.49 0.49 1.03 0.55 0.66
BT 0.56 0.00 1.04 0.50 0.63 1.04 0.54
5 ARIB IR 0.95 0.62 0.63 0.85 1.02 0.39 0.78
R RIE R 0.49 0.21 0.39 0.24 0.57 0.37 0.35
B e AT 0.69 0.69 0.50 0.67 0.67 0.19 0.63
1L 1.16 0.51 0.63 0.39 0.84 0.45 0.59
FLAESE A H 0.38 0.51 0.24 0.39 0.47 0.27 0.40
i &g iCh 211 1.84 1.84 1.69 1.97 0.28 1.84
W E BT 0.91 0.54 0.67 0.64 0.92 0.38 0.69
TR AE IR 1.20 0.85 1.01 0.69 111 0.41 0.91
i VA 0.98 112 1.09 0.69 0.56 0.56 0.86
M (k) B ER 2.15 1.66 1.81 1.78 1.88 0.22 1.78
W (AEEMR ) #r 30 2.19 1.60 1.81 1.86 1.93 0.33 1.80
I (BRI ) s E A 1.93 1.60 1.84 171 1.77 0.24 1.73
i (FEEEC T ) BRI 0.67 0.34 0.49 0.73 0.44 0.39 0.50
i (EEETT) mA R =6 0.17 0.00 0.24 0.24 0.13 0.24 0.16
JE (HEE%ES ) iy F 6 2.05 1.53 1.68 171 1.81 0.28 1.68
HAIIAS I R I 0.24 0.34 0.00 0.00 0.40 0.40 0.18
TS L R I 0.25 0.41 0.00 0.00 0.40 0.41 0.20
F-HME 0.95 0.79 0.73 0.68 0.91
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Fig. 4 Comparison of quantitative characters of different Bougainvillea species
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FEIE, 4. #EDE, 5. FIE, 6: 5#E; MIRERIEEy 1. RAJE,

2: ARIE, 3. HIRNE; MPRASEE=AERON 1 JE, 20 WA, 3w, 4 W0, 5 W6, 6 thx@, 7. B,

8: JEMFLR(L, 9. JKER{, 10 HAl; MAREARAN 1. b, 2. KF, 3

HIF AEREERAN 1. D,

S

3: £ mlBRK 1 B, 2. I, 3. MEE, 4: BUE, 5. HAlh; R RAEIAN 1. BN, 2. EF, 3. #EH,
4. W, BWAMEASEAN 1. B, 2. & £FEFasih 1. T, 2. Af, 3. Uhmf, 4. &6, 5. #@, 6. 44,

7. Mg, 8. R, 9 HAbG; EHEIBARIAN 1. T8, 2. R4, 3. hifledE, 4. IRERINK MESEIEZRRCH 1. E,
2: EEAWN, 3. £EA, 4. EEOM; HABEEEN 1 A6, 2. ZAHG, 3 ®5E, 4 EREO, 5 EHO, 6. BO,

70 %0, 8 ML, 9: TRA(, 10: LI, 11. HAbh, WEER AR WEORAAREN; REOR SRS,
W EREARRER, *RRERDEF (P<0.05) , **FREFHEFH (P<001) .

Types of blade shape 1: spear point, 2: medium ovate, 3: broad ovate, 4: oval, 5: round, 6: irregular; Types of leaf base shape 1: long pointed

bottom, 2: sharp pointed bottom, 3: blunt pointed bottom; Types of leaf third color 1: none, 2: yellow-white, 3: yellow, 4: yellow-green,

5: light green, 6: medium green, 7: dark green, 8: extradark green, 9: gray green, 10: other; Types of petiole pose 1: upward, 2: horizontal,

3: downward; Types of tidbits density 1: rare, 2: medium, 3: many; Types of bracts shape 1: narrow ovate, 2: medium ovate, 3: broad ovate,

4: round, 5: other; Types of bracteal posture 1: inverted roll, 2: normal, 3: straight, 4: inward roll; Types of persistent bracts 1: yes,

2: no; Types of corolla color

1: none, 2: white, 3: cream, 4: yellow-green, 5: yellow, 6: red, 7: pink, 8: orange, 9: other colors; Types of

perianth tube shape 1: none, 2: slender, 3: middle contraction, 4: bottom expansion; Types of stamen position 1: none, 2: inside corolla,

3: corolla, 4: outside corolla; Types of bracts color 1: white, 2: green white, 3: yellow, 4: light purple, 5: light pink, 6: orange, 7: purple,

8: pink, 9: magenta, 10: red, 11: other. The light blue dots represent B. glabra; The dark blue dot represents B. spectabilisa; The light green

dots represent B. peruviana; The dark green dot represents Bougainvillea X buttiana . * means significant difference (P<0.05),

** means extremely significant difference (P<0.01).
5 FAREMAZAEBREUERIHERL

Fig. 5 Distribution of discrete characters of different Bougainvillea species
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3 itig

A5 S B RN T B R R i o A AR
B, —BUCHIZE KT 10%H], A8 SRR e,
Ptk 2z S R AR b BB PR R T
10%. 57k Hi 208 A 19 100 4 = A Hg AT RHIE
FE R T A [ AR AR g R X b, Ho i e SR
B 5B S0 P A O A g SR AR 2, (HM A
VoRE . B TR Z R MR BOE AR — B, LAY
T AR | AR SRR 2 M EGRRIR, HAR
SRPEEK, TREER . B2
BORT 1A SRR e, ARWEoe b & S
PR ZREMEFE BN T 1.69~2.09 Z i), TPk &
FEMEFE BN T 0.17~2.19 2 i), KK FH, =i
BRI SRR RT 1, HARENE
FEE, DUtk b 2RO T L I9A 114,
A R A RO R T2 BB AR A A R R
MEZREEEE, 4 MR RIRBER SRR

—EMZER, DR AR SR F
B, BN AWM SRR RN, HAAE AR
Bk, BT A = AR R BRI FURT A B R
PSR

MRYE WAL RN 83 4~ B IR IR B = FARE &L Al
XF 83 AN A B RRIE HEA T A 41 b x5 S, T
Rl e T 83 MEFI R Z I P i 3
2T PR . SRR O T E S =
FA M JE LB SRR A 5 R A A, AR
XF = FME O AR T — 2 kb T, R R R 2,
MR . MRS . SR E . EAEBI G
HEREES

REHSLER TN EA . A B P 5 5%
BERAEESEME., Q BIREMTERY, &
TR B Je i R A RO F S RO 2 Rk
NARYERH Z 0 LA K | K/NEA TR, BN 4
NS R 133 AN FR, R E RIS (2



5 14

HRIGE PRI A - — A A T 2 PR TR 3 B 81

Fft), EMRZRE (48, AN (10
), BRI (117 F) o BAEEKY
AR A 3~5 M RB MBI IR
IRM R PEATRISr, RRATE S ET 0 Thrichy
AR AL R BT, P e RAE TS PRI
UEHE S o

=AML ah R 2 PRIR B A S, filn
HRBOFE, R BEREINRME,
[l i A7 7 — SN, AR ZY B S A A b D
2 e fhPh ESL BE B I — I =
B EAE, MiZERABEF T, MR B
P FAERAARD, AF 1. S A
A R B BRI AR A S A IR AN, X
T =M SR Z R E, XM T —82
FEPERRZZ Y FE B BAR LB A R B/ MY
PR, NSRRI & ) B

2% 3Tk

[1] BRI = faig e A o 5T IR IR 2 5 5 R4 2 A 52 (D).
JUIM: AR ROl R, 2017.

CHEN C Z. The variety resources investigation and cultiver
classification of Bougaivillea[D]. Guangzhou: South China
Agricultural University, 2017. (in Chinese)

[2] CHAUHAN P, MAHAJAN S, KULSHRESTHA A. Bou-
gainvillea spectabilis exhibits antihyperglycemic and anti-
oxidant activities in experimental diabetesJ]. Journa of
Evidence-based Complementary & Alternative Medicine,
2016, 21(3):177-185.

[3] CHANG S, LI C, JANG Y, LONG Y, YIN J. Characteris-
tics of the pollen morphology and viability of Bougainvillea
(Nyctaginaceae)[J]. Scientia Horticulturae, 2021, 277: 109732.

[4 R, =M & EE ST, T ELEEZ,
2023(4): 54-57.

NIU J H. Review and analysis of hybrid breeding of Bou-
gaivillea[J]. China Flowers & Horticulture, 2023(4): 54-57.
(in Chinese)

(5] JERE, BsaAm, TEVJE, SRk hESIER = MR

R IR A 5 SR [, YLV RS dR, 2011, 23(5):
53-56.
ZHOU Q, HUANG K F, DING Y L, GUO H Z. Investiga-
tion and taxonomic identification on introduced ornmental
varieties in Bougainvillea in Ching[J]. Acta Agriculture Ji-
angxi, 2011, 23(5): 53-56. (in Chinese)

(6] JEBE. =M LR SRR hEAENEZ,
2020(3% T)): 16-21.

ZHOU Q. Appreciation of common excellent varieties of

(8]

(9]

(10

(11]

[12]

(13]

(14]

Bougainvillea[J]. China Flowers & Horticulture, 2020,
(Suppl.): 16-21. (in Chinese)

BRI, B R, BRARTE, AASCE. =AML R IR
ZEATHN . IVFTEYI224R, 2017, 38(6): 1035-1041.

QIU Y H, ZHAO J X, QIU Z H, SHE W Q. A comprehen-
sive evaluation of the high-quality Bougainvillea variety re-
sources[J]. Chinese Journal of Tropical Crops, 2017, 38(6):
1035-1041. (in Chinese)

BV, VL. =AM AR 1 BRI 5 SR ).
STHIPIE R, 2023, 21(10): 3439-3449.

HUANG T, ZHU Z L. Research progress on resources and
application of Bougainvillea[J). Molecular Plant Breeding,
2023, 21(10): 3439-3449. (in Chinese)

R, ST, IR, ZFEE, T, ARRRit. EAM
H B IR R RGN, T E
fift, 2018, 16(8): 2646-2655.

WU C,GUOFQ,PENG J, QIND H, DING X Y, LIN SH.
Phenotypic analysis and comprehensive eval uation of over-
seas miniature rose varieties[J]. Molecular Plant Breeding,
2018, 16(8): 2646-2655. (in Chinese)

P, ARl SKATT], fagRlife, S, kRS EsE
TR AR (3815 SRR LM ], B VER) 24, 2022,
43(9): 1801-1811.

SHEN J C, JAO Y J, ZHANG K K, HE SH, JN Y Q.
Analysis of genetic diversity of phenotypic tirits of Bougain-
villea germplasm resourcesJ]. Chinese Journal of Tropical
Crops, 2022, 43(9): 1801-1811. (in Chinese)

B, R HET AN BRI ). R
AR, 2019(12): 97-101.

HAN H B, WU Y. Evauation of germplasm resources base-
don the appearance of Bougainvillea[J]. Heilongjiang Agri-
cultural Sciences, 2019(12): 97-101. (in Chinese)

WER, fEnfl, 9KI, BRE, AZFT7, m8. SMMGRETE
IR e A= E P By R i (O [/ R ES PN PR 2%/ N
WH4, 2016.

YANG J, FU RK, ZHANG K, CHEN X, REN JF, YUN Y.
Study on the morphologica diversity and cluster analysisof
Bougainvillea germplasm resources] C]//Chinese Symposium
on Ornamental Horticulture, 2016. (in Chinese)

ZHREE, fEE, =55, TSR, WKL, 3. TR
R R e . — B AR E M s rE AR (). 53
THIYE F, 2022, 20(17): 5855-5863.
LIDL,FURK,)YUNY, YU X D, ZHANG CH, YANG J.
Guideline development for the conduct of tests for distinct-
ness, uniformity and stability of new varieties of Bougainvil-
lea[J]. Molecular Plant Breeding, 2022, 20(17): 5855-5863.
(in Chinese)

W, AR, B, ROk, JAME. A H R



82 o AE A F AR o546 4%
Wr 52N, 2> THIYIE R, 2023, 21(4): 1294-1305. [17] Beer, EARF, A, ZEER, BRAG, RS, 21 K

(19]

[16]

JNZ HUAY,ZHAO SW, CUI RF, ZHOU Y. Phenotype
character diversity analysis and comprehensive evaluation of
climbing rose varieties[J]. Molecular Plant Breeding, 2023,
21(4): 1294-1305. (in Chinese)

TIWte, KA, XET, &M, XL P ELE AT
R Z MR 5 RFEIFMO . o ERER, 2022,
55(18): 3629-3639.

WANY L,ZHUMT,LIUAQ,JNY J LIUY. Phenotypic
diversity analysis of Chinese ornamental herbaceous peonies
and its germplasm resource evaluation[J]. Scientia Agricul-
tura Sinica, 2022, 55(18): 3629-3639. (in Chinese)

HOTMG, oM, 4, skif, Rk, e, gkar,
i, BEA N = A BT IR R AR AT LSS TN R R
Mg, 7 THIYE A, 2022, 20(15): 5115-5124.

DONG W P, WU N, JN J, ZHANG M, WU H E, ZHOU H
Y, ZHU L, ZHOU Y. Phenotypic character anaysis and
comprehensive evaluation system con struction of climbing
hybrid roses variety resources[J]. Molecular Plant Breeding,
2022, 20(15): 5115-5124. (in Chinese)

(18]

(19]

BERSR AL AR AN [, B Rl R A2 (A 24
FlEIR), 2022, 46(3): 117-126.

CHEN H, WANG D S, BAI B, LI JF, CHEN K X, CHENG
B B. Phenotypic diversity of 21 Hibiscus cultivargJ]. Journal
of Nanjing Forestry University (Natura Science Edition),
2022, 46(3): 117-126. (in Chinese)

PRAse, W4, W WEIE HRR, ZRNL WL
Lt b R B ARV S BT KGN (D). 2 T &,
2022, 20(12): 4108-4120.

CHEN B Q, CAO SJ, SHEN X, ZHUGEF, LU X C, LI Y G.
Phenotypic diversity analysis and comprehensive evaluation
of ornamental Triadica sebiferum varietiesJ]. Molecular
Plant Breeding, 2022, 20(12): 4108-4120. (in Chinese)
WOREE, MOURE, BRedk, MR WA=
Pish K (d). #aligllB2%, 2018, 38(1): 71-77.
CHANG S X, YANG G S, CHEN JH, HUANG S R. De-
velopment history and tendency of Bougainvillea industry al
over the world[J]. Chinese Journal of Tropical Agriculture,
2018, 38(1): 71-77. (in Chinese)



