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Abstract: This study investigated the sexual cross-compatibility of the double-flowered Lagerstroemia speciosa ‘Y unchang’,
using it as the maternal parent and crossing it with Lagerstroemia speciosa (Deep Purple), Lagerstroemia speciosa (Deep
Purplish Pink A), L. indica ‘Red Rocket’, L. indica ‘Pink Velour’, L. balansae, L. siamica, L. tomentosa, and L. indica ‘ Red
Leaf’ as paterna parents. Through experiments including pollen viability testing, stigma receptivity assessment, hybridization,
hybrid seed germination, and fluorescence microscopy observation of pollen tube germination and growth after pollination,
the cross-compatibility of double-flowered Lagerstroemia speciosa ‘Y unchang' during sexual reproduction was systematical -
ly analyzed. The results showed: (1) The stigmas of double-flowered Lagerstroemia speciosa ‘Y unchang' exhibited receptiv-
ity throughout the day, peaking between 10: 00 AM and 12: 00 PM when the stigma surface appeared dark blue with abundant
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bubble formation. (2) The cross between double-flowered Lagerstroemia speciosa ‘Y unchang' and Lagerstroemia speciosa
(Deep Purplish Pink A)demonstrated significantly higher fruit set rate (22.2%), fruit longitudinal diameter (19.45 mm), thou-
sand-seed weight (7.9 g), and seedling emergence rate (8.7%) compared to other combinations. The cross with L. indica 'Red
Rocket' produced the highest number of seeds (153 seeds), while no fruit set was observed in the cross with L. balansae. Se-
vere distant hybridization barriers were identified, particularly showing the lowest compatibility between double-flowered
Lagerstroemia speciosa ‘Yunchang’' and L. balansae. (3) Fluorescence microscopy observations of combinations with high
and low fruit set rates revealed that no pollen germination occurred on stigmas within 048 hours post-pollination in low fruit
set combinations. In high fruit set combinations, no pollen grain germination was observed at 0 h and 2 h post-pollination;
however, at 4 h and 6 h, a few pollen tubes began elongating, accompanied by significant callose deposition on stigmas and
pollen tube rupture. Pollen tube elongation became more pronounced at 8 h and 24 h post-pollination. By 48 h, pollen tubes
had elongated to the style position, with substantial callose interference and pollen tube distortion. These observations suggest
that the sexual hybridization barriers in double-flowered Lagerstroemia speciosa ‘Yunchang' may originate from extensive
callose interference on the stigma.

Keywords: Lagerstroemia speciosa ‘ Yunchang'; hybrid breeding; affinity; fluorescence
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“Yunchang' ) i) PR A 36 DR B 27 A 58 B
b s Mol K # 0 A 0 & 0 B P9 S R,
T 2020 4 7 H AT E ZAE P A AL (AP AL
5. 20200154 ) . Zean AP EATHESS SE kAL . L
PRGESE AEBI R RR R, B 5—11 ),
T REIE R, WERIWEME, BEHE
Fheg izt HAE ol , A%, MR
ARSI T A rh 8 32 DG B AR ROV B AR Felr

L)% (Lagerstroemia) 4EK4370 %) 60 Fir,
KREEMZEEY ZHEE D OZ—, WA 24 Fh
(& 18 M F) , Hi 54k (L. indica) 554
A AR A H AW F AR RPtaidE, 2
h A BRI 25 S P b IX T el bk AR 28
SRR, BEEVERE R . T hRic RN g 2o
FHAR, fEEHRMF A C RS Bk, B
BT ‘BN 4% (L. indica ‘Heimeiren' ) . K
7 248 ( Lagerstroemia speciosa ‘ Zijuan' ) .
KA L1 ( Lagerstroemia speciosa ‘ Zichan' )
a5 ZHNH AT BRI, TR I SR AR AT I
PIREA ST : Ho—, ERAEBIF R =, B
A R IR R AL T 80% HAFEM FE M S ; H
=, FhEZescAEE mE AR, RS TR
SSRGS IR A 5 SRR o T ) 4
TE PG AP R B S, ERKRAEES ‘=
ROMEE W NIRNRME T 25 R . — 7T,
AN THBEMERETMFE, 7T — P4
AT AL RO B S T Sy — 7T, A
TR R s A R AL, IR BRI AE B |
AR IR A SO R, A BEREAEAC

ZESIR, WESh AR E PRI BE— A . HAT,
A KKAC SN T B S e T | 4%
(N AR R G b (2 oY | AN ¥
AP T ARSI ST, R AT S E IR AL
W nEE ARSI HIAGE . N, AREESE
P RAE S =% MR, JFRURAE
B (RO | RIEER OBae) | K
R, BERM . MR Bk, an
BRONA, TFIE—RIAscil, B
SHEMEAR, FERHGIESYFE R, 8
WO ETBe, A4S e b i e K
WK AR A A CHE PR, i 7 A S e
BL B 2 b T B S (IR 2 i dl

1 MB5AFE
1.1 ##

ARG BRI RAE LM =5 fE A
(B 1), RIS (F6) | KIELH (F

) o CELKER B BEERR. MR,
WEBEM. LM AR RAOR (K 2) , Xt

FEREAT AR A 4 521

E1 8F
Fig.1 Female parent



1850 o AE A F AR

% 46

&2

S
e At
Xy,

"l.'

KAL)
FARG Y

Fig. 2 male parent

12 A&
121 KX ARGEHEHME  EPEE LS 10. 00
I, RN CAIES 10 =, 0 HEE T/ 0 HokE
Ak mi vk 2= A2 B e [, N 0.5% TTC &l
1~2 i KB A BT 35 C Y R EE B
30~40 min, iR N WEAER YL AE N, FEFLIEE
3 AR, Gt Aeky BECR AR, T
MG T S5 EoN, WA SCARMAE IS S+
85%, FMIVERRHYALAE & Tz,
122 REB#AELTREGEN FE 8: 00—
18: 00 i), Bkik 15 Tl E | BETEN
1o, WAL o RSk s T I B R L
T IR R e i AR A R W (R OR I - i Ak
AoiK=4:11:22) B8 sk 5.3 min, 7ERF
FHIEE BB TS . R RAARMR . e
JoF AR W AR R R B A, Rkl sSk BT iR
(+++) | BTN (++) ; HALERHE
PR, MIFRRAE S AT RS v et (+) 5 R
Hrel, MIFE RS AR #E (-) .
123 BWEHm A EA i E Ak ANE
TEHAL R AL AT LS, DL FAA [ E
WEERE (A) . FAAMIkRE (B) | ik
fEitE (C) o KB HMPGRE (D) &R,
AR BE 3K K 4 HE 3K FIERIR
WO (R 1) o BRAEEM (M) 1
BEEAC B BRI ER =5 WkEk,
By 6 h JGBUR MRS, BT FAA B b E,
AT 4 CUKF . R AHERT, H 70%.
50%. 25%Z BEARYKIZHL 10 min, FEHZEMEK R
Pk 20 min, 5 AN RV B B AR B A O
BT . FEAEE S DAFNI 2027

W5k TR SEUG , 4 Nikon Ni-U 5% .5l
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Tab. 1 Fluorescence observation of pollen germination and
pollen tube growth on stigmas after different treatments

FAA PIIIEZ IR
ME gy AR fb R
Combina- FAA fixed NaOH concen- Heating Water bath
tion time/h tration/(mol-L™) softening  heating tem-
time/h perature/'C
A,B,CiD, 24 4 1 50
A1B:C;D, 24 6 3 75
A1B3C3D3 24 8 5 100
A:B1C:Ds 48 4 3 100
A2B,C3D; 48 6 5 50
A:BsCiD, 48 8 1 75
A3B,C3D, 72 4 5 75
A3B,CiD3 72 6 1 100
A3B:C,Dy 72 8 3 50
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Tab. 2 Changes in stigmareceptivity of L. indica
“Yunchang’ at different time periods
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Fig. 3 Observation of stigma receptivity at
different time periods
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Tab. 3 Comparison of seed setting and germination conditions in different hybrid combinations
i A ﬁéii fﬁiﬁﬁﬁ RENPE IR AL THE R
No. Male parent Fruit set Frl_Jlttransverse Fru!tlongltudlnal Number of_seeds Thousgnd-graln Emergence
rate/% diameter/mm diameter/mm per fruit weight/g rate/%
1 KAE%M (%6) 17.2° 16.59+3.39" 16.75£0.43° 132+14.8° 3.8+0.80° 0.5+1.61¢
2 RIS (Baf) 22.2° 19.78+1.07° 19.45+0.37° 148+15.2° 7.9+0.21° 8.7+1.33°
3 CLLKHD SRR 11.5° 19.02+0.78° 18.42+1.21° 153+12.4° 6.0£0.11° 1.3+1.12°
4 BEEM 12.4° 18.16+0.22° 16.81+1.08° 96+7.3° 6.7+0.12° 2.5+0.71°
5 BN 0.7° 16.78+0.21° 18.18+1.11° 85+3.1° 5.3+0.06° 0.5+1.94¢
6  FITEEM 0.0' 0.00° 0.00° 0.0° 0.00° 0.00°
7 EAN ¥ 0.4° 18.51+1.20° 17.65£0.71° 145152 6.1+0.20° 1.0+1.42°

T [PV A /NG 5B 3R A B 22 5 i %% (P<0.05) .

Note: Different lowercase letters after the same column of data indicate significant difference among treatments (P<0.05).
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Tab. 4 Fluorescence observation of pollen germination and
pollen tube elongation 6 h after pollination
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Ji 0~48 h, AR RIGCAA Ak B AR IE 3]
AL (E5) .

3 itig
31 HLAEMESERRNXR

FE S A S AE B0 10 R A, T 2k i
PR A B 2258 1 B A G SE i AL SR ARBERY
R, ERRMLEM = MHSLERERKYHE
P, JuHAE 10. 00 & 12. 00 WHEL, #:k
T B PEIA BB . X —45 R 5 AR )

6h
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Fig. 4 Observation of pollen tube germination and pollen tube elongation after pollination
inL.indica‘Yunchang' xL. indica (Deep purplish pink A)
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Fig. 5 observation of pollen tube germination and pollen tube elongation after pollination
in L. speciosa ‘ Yunchang’ and L. siamica
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