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Abstract: The objective of this study is to elucidate the floral characteristics and flowering dynamics of Bougainvillea
spp., investigate the variations in pollen viability, stigma acceptability, and cross-compatibility among different varieties,
and provide theoretical and technical guidance for the crossbreeding in Bougainvillea spp.. Nine varieties of Bougain-
villea were chosen to examine the floral traits and flowering patterns, also to assess pollen viability and stigma accepta-
bility. Suitable parents were selected for cross-pollination, and the germination of pollen tubes along with the
seed-setting rate of hybridization were observed. The pollen viability of the six male varieties, measured by the ex vivo
germination method was high. Among which, three varieties exhibited high pollen viability and could be used as the
male parents. The results from the stigma detection of three varieties by benzidine-hydrogen peroxide method showed
that the stigma had the strongest deliverability in the V. period, it was concluded that the low seed-setting rate was due
to the substantial amount of callose produced in the stigma and the columella following pollination, which distorted and
deformed the pollen tube, resulting in only a limited number of pollen tubes reaching the ovule to complete fertilization.
Additionally, significant differences were observed in the seed-setting rates among various hybrid combinations. In-
compatibility was noted across various cross combinations, predominantly attributed to pre-fertilization disorders.
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MR . e, LEE .
AY . &, NMEEFF (Nyctaginacea ) MF4E
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L R L BBk marTIRREA L. R
SREr R 30 25 07 T BAT AR = AR
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K5I A E R . (5 B ET SRR 26
A, T BT 20 S A R T P oK
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1 #MRl57E*E
1.1 st

IR AR = St ah A AR 21590 B. spectabilis,
Pink Panther ). #rin3 =% ( B. glabra, Singapore
Pink ), 414 ( B. glabra, Golden Dragon ).,
TR 6 ( Bougainvillea sp. ). BEAGI48 (B.
glabra, Sanderiana Variegata ), %%t ( B. glabra,
Elizabeth Angus ). 135/ + (B. glabra, Mrs. Eva
White ), ¥ ( B. glabra, Mariel Fitz Patrick ), 3%
At (B. ougainvillea, Apple Blossom ), i% 9 ™
PRI, AR Sa 4, & Toam
Al K 2 Bl AR B 25 A B v I (25°87137N,
102°45'14"E ),
1.2 HiE
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BRI R, ORI R A K B 2RI,
FNHL AT AT LSS T R

122 flFAne  BmEIT1~2 dmas.
Wit M E R . Al e L g BE R e A
BEMOEHE 6 ST, T 9: 00—11: 00 KL
K, SRS RN RIS, SR R A A
FEE H1L4 150 g/L BERE .50 mg/L CaCl, #1150 mg/L
H3BO; ABEAKE IR, RGN RIS, K
YS7E 90 mm BEIEIEFR NP HEFT, @it dshn HCL A
NaOH P Y5 H5R3E0 pH hy 6+0.1, SRk
DA =AM TG FRIENC ) . 200 g/L pEbE+
150 mg/L #ifi2+30 mg/L CaCl,, ¥5fig 20 g/L ( pH
6 ), FrAe by B R 355 b i 3 R 2 B, (25«
03)CA&MTHEEFRMEEF 4 h, HH 5
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RAMEART 40 NGB KL, e E MK
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RS N K B 173, FR kSl #2
PR
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A: 46255 Fi: fE%; P: 4Bt Sti: #3k; O: T/,

A: Anther; Fi: Filament; P: Perianth; Sti: Stigma; O: Ovary.
B1 =& (&) MMAsh (4 ) LT
Fig. 1 Flower characteristics of B. glabra Elizabeth An-
gus’ (left) and B. spectabilis Pink Panther (right)

2 6N =ftEmMAENEITE
Fig. 2 Flowering dynamics of six Bougainvillea
spp. varieties
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WS, BAREIE R 1. TR s i 2
ME15 (43.03% ), HUOEFINSEE# (29.13% );
TAGHT . SRS BN A B
(AL 6 T8, 205 9.21%.7.07%.5.75%
3.53% KL DAAEAS % 1B i) 2 A i (B er3y
FUHOMSE ERY ) R 1 T3 AR i T <224 B 4

HIRIELAR

x1 6N =FRERMEMEN
Tab. 1 Determination of pollen viability of six varieties of
Bougainvillea spp.

i AEH W K
Varieties Pollen germination rate/%

Hrer%y 43.03+£3.87"
BN E 29.13+7.21°
& 9.21+1.29°
ErULINsF 7.07+1.25°
I RE - 4 5.75+0.60°
BEnF 0t 5 3.53+1.15°

E: AN FRERRZESBE (P<0.05),
Note: Different lowercase letters indicate significant differ-
ence (P<0.05).

2.3 BARFLAIFHE

M 3 A H, AEAT. SEREAE NI
ST B2 AR S T AR G055 , 58 TV IR 3 258 7 1
SR, AV IR SR, BT LASE VO S
WH . AT T T SESRAE R A A Sk
AR, FIEA T SERAEAH L B
(K, TTTBE R s TA] AR RS LA e e Sk vl 2 1 1 i
TR B SARRF ELHE, 1 A RS AL A
kkAE—EBENSE, R VEASTAENR
WO TIERAEME A . FUCHEM A5 F 0k

B3 3f=migmAEll IV, V
3 NP B B AE S AT R A
Fig. 3 Stigma acceptability test of 3 Bougainvillea spp.
varieties at three stages III, IV and V

A5 1 55 T SR A AN A
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AR 1A 5 B i A2 s B IR AL
AR R, LARITVE R ACAFEN 4h )5,
JLFARW % Bk 120 )5, RADRIERIE,
FERE S R 46 T BUBEIR T BN G: , 5E MR AE A0 45 A
K, BERAENE e sl AP B RE T, e
HEr BT DFAREZE (& 4A); 24 h e, 1EME
FNRFESLIH (4B ); i FAREREHT UK B
IR, FEM A R IR SR BRI Ih AR I, R 5ER
ZHE (K 4C), [FEy, AREF5E R, Zrsilirett
AR Z ARG LIS (F 4D ),

SRR~ 9 =og/NE C Y FAR P o7 i g =l (P 2
KA BR B, B 50/E N AR FEH) 4 h, /b
B L BB 1205, KEEMITIRE L,
TR E T IR ATERE DY, (AFEFERY I & 1290 E
PR AEAE Y BT R B B IRR 2E , (ARS o AE
WA AL, ImE TAEAEE (B SA); 28
24 h )5, BEEAERE MRS BERIEH T, K
SRR SE DTN, F A6 48 AR vty tH IR Mk &
5B); 48 h J5, WEREFUIR T KEIKE, >
ALK A RBR E 2 (B 5C), BIRHE
W E E 2R TIREEW S (K 5D ).

25 BTHELERGIT

M2 2 I, TERTRZscAL A, SERIEGH
T E R A IR R, M 16.03%, HIREIEFAE
%) (16.00% ). EAMDBIMBEE A (14.43% ),
EARELLH(13.45% ), SFEIRAELHEH(9.70% ).
FE L T8 ek (6.85% ). FEZA Fxkyr
1 (4.34% ); HEN F LR IEE IR g,
M 1.37%. Z25CEE SRR R LA 6.

26 MAFRTHEREE

T2 5 22 W K 21 50 2 S AL A R AT R R
Fr, e 3 AT, AN Zesc 4l A i R E2 A B
B2, HhEm-mafm s R, N
91.67%; Il d i . i 7 s, #&Fh 17 d
JEFFUR I, 5 26 KIGotas il . HRIESERAEX
WL, W ER N 58.33%, i 19 RIFMAHH .
HEAFMAFINIR T RRML, H 41.67%, 5
22 RIFUGH T (3 2024 48 1 H P A3 2e 34l
G, PRI, T 2024 4F 4 J 28
H A7 RE R ).
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PG: fEMYhI; PT: L4 ; CaP: WFIKEIZE; OVU: IRZE,
PG: Pollen grain; PT: Pollen tube; CaP: Callose plug; OVU: Ovule.
B4 ZEH-BEAETUMEERKNEALERBUR
Fig. 4 B. glabra Elizabeth AngusxB. glabra Mrs. Eva White, fluorescence microscopic observation
of pollen tube growth

PG: fEWki; PT: fEME; CaP: PFIRFBTZE; OVU: IREk., BEOMH LM EMM, LOF LN ERIK.
PG: Pollen grain; PT: Pollen tube; CaP: Callose plug; OVU: Ovule. The black arrow indicates that the pollen tube is twisted,
the red arrow indicates pollen tube expansion.

E5 BMAF-BEATEMEERKNEALERBUR
Fig. 5 B. spectabilis Pink PantherxB. glabra Mrs. Eva White, fluorescence microscopic observation
of pollen tube growth
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Tab. 2 Hybrid fruiting of six Bougainvillea spp. varieties

S 5 R 5 o %
Zﬂ%i?ﬂ% *Xﬁﬁ gﬂﬁ-\‘ gﬂﬁ-\‘ %
L Number of Fruity Setting
Cross combination o
Crosses number rate/%
[EES/NE Y FAR 1 1083 47 434
SERIE LT H 750 120 16.00
SR AR A 959 129 13.45
EE/NEES 3 IF A= i) 248 17 6.85
SESRAE T B R 156 25 16.03
< BTNy 194 28 14.43
SRR <L 165 16 9.70
HE A B 73 1 1.37

A SERAEOB LR AR BT T 5

B H <IN E A B AR T
(R ) C: AT A TH M E H A s 7 (2R );
D: HENEZHE AR T (ER ),

A: Immature seeds of B. ougainvillea, Apple BlossomxB.
spectabilis, Pink Panther B: The seeds of B.glabra Mariel Fitz
PatrickxB.glabra Singapore Pink; C: The seeds of B.glabra
Mrs. Eva WhitexB.glabra Singapore Pink; D: The seeds of
B.glabra Mrs. Eva White’xB.glabra ‘Elizabeth Angus.

E6 =fiEREHHRIMZMT
Fig. 6 Picture of developing fruit and ripe seeds
of Bougainvillea spp.

®3 EMHREER

Tab. 3  Statistical analysis of seeding rates

P TR L AR
E=N
iRy %ﬁ&&g Number of ~ Percentage of
S Seeding . .
Cross combination uantit seedling seedling
q y formation formation/%

EEPAERS VAR 0] 12 5 41.67
PRI KTLLEY 12 7 58.33
6P VEARA 12 11 91.67

A
WLLEy

SR>
MLB

B>
EAES]

7 3NMETHEA R RYEKRP
Fig. 7 Seedling growth of F; generation in 3 hybrid
combinations
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T e ) 2R 2 T 45 R R AE AL A R A
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S FAREE S, FTBEAETE H ACASEFHLH

TSR B A 3 o 2 R A6 A9 3 B R e A ) 24 A
R T AT iR 2 — U2 A A e
PR AE BRI E BB BRI, Brse R,
AEXF T Yk, AR B 1A % 1k 5 8 o o ff b i
e HE = A M AR R A ELSE AR T Y ARBIRSE R I,
LS. B3 B R H A BRI ALK TG T, 6
BAERACA . BAE AL TG 1A%, A2 B4R
ACA, HIR S EE SRR 1.37%, (HiZH TH
HABm Bt FE M, AISREAFE I AR #1744 58
B, HEHRBZASHEAR, 5580 1S 2
ZRACRN T AN SR L G B TR 0 RN B S
SLHAERIE IIARAK, NS A A .

SEAR ] ) 24 38 35 AU RN AE A 16 1 02 8 5 24 38
IR TS, 2SN A M BRI ARG
I B RS RN A2 K5 I B, A2 RS AN 3 FILE H H8 16k
TG IE M PE A B A R HE AR BB TG 1 1F
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RAE, U 1.37%; MALISI AR BT & R 5,
F7(43.03£3.87)%, HAALHETORN 4.34%, & T
LG A AL 5%, T WL, 6k iE ) 5 44
GG IR HAG IEARDCHE , A6 T St 1 e 12 52 Ml
SR A TR R R . BN E R AR
AER G T8, (B iR T HAE /D R a4
U A28 TAEE BUAIYE, PRI 2 BRAR 1Y A0AR

TR K W B AR AL 2 B R & B A By
Btk iy as b2, FEARBEGT AL X 3 N iE A A
() = AR 3 A AR A A Sk R AT AT
AR, B0 AE T I 00 1 31 58 4 T
Mk TR g, B0 T 2RI V ik
Bl BT AN T2 03 19 dee AR B 1 Sy 16 568 5 4 i
TRV I, HkO IV, T R A] A 55 A
WA BN . TR AR PR g I AR AE 45 SR T Y
Pl BT AE () S AERE SR, 45 2258 & P s h e 1%
REAKE R D AEA B AL S I T H A, A B —
R Y T 2 e

4 ZE5ig

A A M R R B AR, S e Y
TR, R TR . 6 MR P Rasy.
BB I AEAS IS T, EAE A, H
WL . R 2 RIFRIE VI, FEAR
kw2, AR BRI R, 8 AN2usg
HEBIA AL, HpSERAE < By e i 45 52
Fir (16.03% ), SERMMLE (16.00% ) K
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MR Z (4.34% ), 38 38X 45 5L AR 2 4
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