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Abstract: [ Objective |In order to explore the biological mechanism of compatibility of distant hybridization
in Camellia yuhsienensis. [Method | In this study, C. mairei var. lapidea (Y.C. Wu) Sealy (SG) , C. hainanica
‘Haiyou 3’ (HN-3)and C. oleifera ‘Deyou6’ (DY—6)were used as male parent, self— and cross—pollination of
C. yuhsienensis were studied by conventional pollination and mixed pollination methods.The parental ploidy was
measured by the flow cytometry, and the pollen viability of the male parent was examined by in vitro
germination.The pollen germination, pollen tube growth and early fruit and ovule development were observed by
microscopy , and the fruit setting rate and dropping rate of each pollination combination were investigated in the
field.[ Result ] (1) YX was hexaploidy, SG was diploid, HN-3 was octaploid and DY—6 was hexaploidy.(2)The
pollen of four samples had strong viability and fertility ,and the highest pollen viability was DY-6(70.13%) , the
lowest pollen viability was YX (40.68%).(3) Pollen of all combinations of self— and cross—pollination could
germinate normally on stigma, and their pollen tubes grew to the base of style at 12h after pollination, but pollen
tubes of self—pollination and YXXSG were blocked after entering ovary and could not reach ovule.The pollen
tubes of YXXHN-3 and YXXDY-6 reached the ovule 72 h after pollination. (4) Within 100 d after self-and
cross—pollination, transverse and longitudinal diameter of fruit of YXXDY-6 were the largest, while transverse
and longitudinal diameter of fruit of YXXSG were the smallest. The number of abortive ovule of YXXDY~-6 was
the lowest, with an average of 3.83 ovule/fruit, and the number of abortive ovule of YXXSG was the highest, with
an average of 6.00 ovule/fruit. (5) Within 100d after self- and cross—pollination, the fruit setting rate of YXX
DY—6 was the highest (68.0%).The fruit setting rate of YXXSG was the lowest (4.0%).The fruit setting rate of
YXXHN-3 was 16.0%, and the peak of fruit dropping was mainly concentrated on 0-30 d and 40-70 d after
pollination, respectively. The fruit setting rate of mixed pollination combination YXXSD was 22.0%.
[ Conclusion | The hybridization barriers of self—pollination and YXXSG were mainly pre—fertilization barriers ,
while the hybridization barriers of YXXHN-3 were pre—and post—fertilization barriers. The compatibility of
distant hybridization in C. yuhsienensis was also related to parental ploidy, and the compatibility size was YX
(hexaploid) xDY-6 (hexaploid) >YXXHN-3 (Octaploid) SYXXYX>YXXSG (diploid). The mixed pollination
method can improve the compatibility of distant hybridization in C. yuhsienensis. These results provided a
cytological basis for the compatibility mechanism of distant hybridization of C. yuhsienensis, and also laid a
theoretical reference for the work of distant hybridization breeding of oil tea.

Keywords : Camellia yuhsienensis ; distant hybridization ; compatibility ; pollen tube growth ; fruit setting rate
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Tab.1 Self—pollination and cross—pollination combinations of C. yuhsienensis

HEGHT REARXACA
Combination number Female parentXMale parent
1 YXXYX
2 YXXSG
3 YXXHN-3
4 YXXDY-6
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A:YX;B:SG;C:HN-3;D:DY-6, A:YX;B:SG;C:HN-3;D:DY-6.
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Morphological characteristics of floral organs of parents
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A:YX was hexaploid; B:SG was diploid ; C: HN-3 was octaploid ; D : DY—6 was hexaploidy.
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Fig.2  Ploidy of parents
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Tab.2 Morphological characteristics of floral organs of parents

Ak TR mm FEIRESE J /mm TEREL A6 AR /mm B 22K /mm . AL
o = ) Number of Corolla Filament Number of
Parents Petal length Petal width . Style length
petal diameter length Stamens

YX 25.64x1.96°  19.89+1.56°  6.70£0.48"  48.17+3.18 5.76+1.07° 2.83+0.09°  54.75+4.46"
SG 59.71£6.76°  34.07+4.58'  6.90+0.32"  94.02+4.19"  29.20+5.38'  36.68+1.12' 170.63+11.99*
HN-3  39.68+3.63"  25.65+2.10°  6.80+0.42"  64.64+4.42"  15.59+0.82"  10.85+1.03"  80.38+6.19°
DY-6  40.10+3.90"  26.37+2.33"  7.2020.42'  67.72+4.12"  14.76%3.25 7.98+0.98°  111.38+4.66"
[FIZAS R 30 22 5 . 35 (P<0.05) .

The different lowercase letter in the same column indicated significant difference (P<0.05).
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A:YX;B:SG;C:HN-3;D:DY-6;E: EH3 8 & % ; LR =500 pm,
A:YX;B:SG;C:HN-3;D:DY-6;E:The germination rate of pollen; bars=500 pwm.
B3 AT
Fig.3  Pollen viability of parents
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LA A AE AR BUER K BN V4K 4F) . TERE)E 10 h, A 22 (E 41) F1 YXXSG (B 4]) I AE R 48
A K BAEAE K B AY 24 1725 YXXHN=3 (& 4K) A1 YXXDY-6( [ 4L) 4683 5 A K B AEAE K2 3/4.

TEFER G 12 h, F 32 (B 5A) FIZ4 22 BT AT 44 (18 5B LB 5C L8 5D) B AE B 24 4 K BIGA A0 AT B63, B
YXXDY-6 43 D i AL A O 2 i AR, 4k 2l i) FAE K (B 5D) . 74283 )5 24 h, F A8 RIS T A 41
AR E B G AR ST IEA T D7 3 A 28 (B SE) F YXXSG (B SF) AR 88 A K GH 12 T YXx
HN-3([E 5G) FYXXDY-6(EI SH) . EB2R 5 48 h, F 28 (B 51 A1 YXXSG (B 5)) e A K AR B L &
{550, 1 YXXHN=3 (& SK) AT YXXDY =6 ([ 5L) (AL Ry Ak S A= 1 | 320 7 1] IR ER 52T

TERMIGE 72 h, A AL A K BE T 5 % L (B 6A [ 6E (&1 6)) , YXXSG Y 46K 45 I A= 4 45 i
(6B [E 6F & 6K) , il YXXHN-3 (& 6C . [& 6G [ 6L) A1 YXXDY-6 (& 6D . [& 6H . [ 6M) B /£ K3 & £ 28
AR BAIRER . FEBHE 96 h, A 32 (I 7A JE TE) FI YXXSG (& 7B & 7F) BIAE R B AT 1% B3R IRER , HAE K
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A,B,C,D A YXXYX  YXXSG  YXXHN-3 F1 YXXDY-6 $2H3 5 2 h AL 44 K ELF, G, H 435I YXXYX  YXXSG
YXXHN-3 Fl YXXDY=6 #2376 h fEM A £ 15 1,1, K L350 YXXYX YXXSG  YXXHN=3 Fl YXXDY=6 £ 435 10 h {EH;
AR PT=IEYE 5 HL IR =500 pm.

A,B,C,D respectively are the growth of pollen tubes of YXXYX, YXXSG, YXXHN-3 and YXXDY=6 2 h after pollination; E,
F, G, H respectively are the growth of pollen tubes of YXXYX, YXXSG, YXXHN-3 and YXXDY-6 6 h after pollination;1,J,K, L
respectively are the growth of pollen tubes of YXXYX, YXXSG, YXXHN-3 and YXXDY-6 10 h after pollination; PT=pollen tube;
bars=500 pm.

El4  MEIMAS B3 2320 G 2,6, 10 hIEM; 5 K AU M 8 A oM %

Fig.4  Observation of pollen germination and pollen tube growth 2,6, 10 h after self-pollination and cross—pollination in C. yuhsienensis

A,B,C,D 435I YXXYX  YXXSG . YXXHN=3 Fll YXXDY-6 £ #3 J5 12 h (LB 44 EL F, G H 250 YXXY X YXXSG
YXXHN=3 Fl YXXDY-6 £243Ji 24 h BBy A 11,0, K LM YXXY X YXXSG L YXXHN=3 Rl YXXDY =6 #2453 i 48 h {E#)
BAR  PT=AERA 5 LB =500 wm,

A, B, C,D respectively are the growth of pollen tubes of YXXYX, YXXSG, YXXHN-3 and YXXDY-6 12 h after pollination;
E,F,G, H respectively are the growth of pollen tubes of YXXYX, YXXSG, YXXHN-3 and YXXDY~-6 24 h after pollination;1,J,
K, L respectively are the growth of pollen tubes of YXXYX, YXXSG, YXXHN-3 and YXXDY-6 48 h after pollination ; PT=pollen
tube ; bars=500 pwm.

K5 Moz A28 IR SSHehn 12,24,48 h AEB A A W%

Fig.5 Observation of pollen tube growth 12,24 ,48 h after self—pollination and cross—pollination in C. yuhsienensis
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A,B,C,D 32 YXXYX  YXXSG . YXXHN=3 Il YXXDY-6 £Z#} J5 72 h {EM B A K ELF, G H A 0 LA B .C.D T
0,75 HE DR P R ORI 5 1,0, K L M A3 B AR EZ ) YXXY X YXXSG  YXXHN=3 Fl YXXDY -6 52453 7 72 h A6 45 76 A6 A
T BT B A s PT=AE S Ov=IR 2k ; LEBIR : A, B, C, D=500 wm; E-M=200 pm,

A, B, C,D respectively are the growth of pollen tubes of YXXYX, YXXSG, YXXHN-3 and YXXDY-6 72 h after pollination;
E,F,G,H respectively are the enlarged views in the white circle area in A, B, C and D;1,]J,K, L, M respectively are the growth of
pollen tubes of non—pollination, YXXYX, YXXSG, YXXHN-3 and YXXDY-6 at the base of style and ovary 72 h after pollination;
PT=pollen tube ; Ov=ovule;bars: A, B,C,D=500 pm; E-M=200 pm.

Ko MBS A5 AASENG 72 h B B A KIS

Fig.6  Observation of pollen tube growth 72 h after self—pollination and cross—pollination in C. yuhsienensis

A,B,C,D: 435 YXXYX  YXXSG  YXXHN=3 Fl YXXDY-6 #Z2#3 )5 96 h LMy 4K E,F, G, H: 43 38 El A (B.C.D
P 2,77 HE DX 8 P AR ALIET s PT=AE A4 5 Ov=liBk ; LB R : A, B, C,D=500 pm; E,F,G,H=200 pm,
A,B,C,D:Respectively are the growth of pollen tubes of YXXYX, YXXSG, YXXHN-3 and YXXDY~6 96 h after pollination;
E,F,G,H:Respectively are the enlarged views in the white circle area in A, B, C and D; PT=pollen tube ; Ov=ovule;bars:A,B,C,
D=500 pm;E,F,G,H=200 pwm.
El7  ACEAS B 5C 2RSSR I 96 h ALKy S A R ILEE

Fig.7 Observation of pollen tube growth 96h after self—pollination and cross—pollination in C. yuhsienensis
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24 MEBFER AXEMERLRMHKELENE

H 38 A2 MG 100 d P, 85 B 24 A S R AR AN AR A 4 2 08 — P18 7 i Ak Kok 3, HNR A
K RE LR AR A A R, FErh YXXD Y -6 SRS AR R b, LA 42 0 8.17 mm, 4% 4 8.93 mm; YXXSG 2R
St KAt AR 6.17 mm, A% 4 6.91 mm (& 8 FIE9) .

7d 14 d 21d 30d 40 d 50 d 60 d 70 d 100 d

A:YXXYX;B: YXXSG;C: YXXHN-3;D: YXXDY-6; LA R =2 mm.
A:YXXYX;B: YXXSG;C: YXXHN-3;D:YXXDY-6;bars=2 mm.
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Fig.8 Development of fruit after self—pollination and cross—pollination in C. yuhsienensis
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Fig.9 Dynamic observation of fruit size after self-pollination and cross—pollination in C. yuhsienensis

FERSEREF SR, S8 AL G 0 IRBR R A F 5 — AWK (] 10) , o YXXDY-6 [ it
PR R, 285 100 d i, LA R 3 835 504.37 wm®; YXXSG B IR EE /1N, 8283 J5 100 d B, i AR
2803 642.70 pm’ (& 11) . oAb, S5k G RS b A WCE RER , (H S BLAY I RIS [R] , FLIWCR IR A b
EHERSE KRR T AW L, B528 5 100 d I, YXXSG I E R EGA S T 6.00 K/4: , YXXDY -6 I 7 IR Bk
Bob, h3.83MUR(K3),
25 MEBFER EXEMEEREMEREDNSTH

T XA ELI S A 38 A S A e I SR R A A R, B R 100 d DY R SRR R AL A
YXXDY-6, 4 68.0% ; JAE R FARAIF M 2H 5 I YXXSG, UK 4.0% ;5 YXXY X FIY XXHN=3 (1) J3 R 3253y
8.0% .16.0%., TRETERY LA YXXSD (1) )35 H R A7 YXXSG A B AR5, N 22.0% (K 12A) . 75 5 35 A 4%
LM (E12B), B YXXDY-64h , AT SR MG 0~40 d Y75 SR 4 15 5] 409% L E, Hidh YXXSG 197%
A, 90.0% ; B2 K3 J5 40~70 d, YXXHN-3 (1 75 5 % 05 5, o0 32%; #5283 J& 70~100 d, YXXHN-3 il
YX*SD 75 R =, 6%,
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100 d

A:YXXYX;B: YXXSG;C: YXXHN=-3;D: YXXDY=6; H. 1] ) =500 pm.
A:YXXYX;B: YXXSG;C: YXXHN-3;D: YXXDY-6;bars=500 pwm.
EI10 Ml EahAs A28 A5 BRI IRk & B I ol

Fig.10  Development of ovule after self—pollination and cross—pollination in C. yuhsienensis
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Fig.11  Dynamic observation of ovule area size after self—pollination and cross—pollination in C. yuhsienensis

R3 MEHFEX AXEMENESRTEHAKMERIE

Tab.3 The average number of abortive ovule per fruit after self—pollination and cross—pollination in C. yuhsienensis

B A 2N JE A TR st 300 D IR B 4
Pollination The number of abortive ovule in different periods after pollination
combinations 30d 40d 50d 60 d 70 d 85d 100 d
YXXYX 0.17+0.41* 0.40+0.55" 1.40+0.55" 2.80+0.45" 4.17+0.41* 5.00+0.63" 5.50+0.55°
YXXSG 0.33+0.52" 2.20+0.45° 2.80+0.45" 4.40+0.55 5.00+0.63" 5.33+0.52" 6.00+0.63"
YXXHN-3 0 0.20+0.45" 1.40+0.55" 2.60+0.55" 3.83+0.75" 4.50+0.55" 5.33+0.52°
YXXDY-6 0 0 0.40+0.55° 1.00+0.71° 1.67+0.52° 2.67+0.52° 3.83+0.41"

[R5 A [ Rk 3R 22 R 8. 35 (P<0.05) o

The different lowercase letter in the same column indicated significant difference (P<0.05).
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Fig.12  Dynamic observation of fruit setting rate and dropping rate of each pollination combination in C. yuhsienensis
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TERE W)L % 2 58 b A b, N 58 IS WS A IO R B TE UG F B ARy 52 A BT B A 52 K5 iy s
i B AT 23y =2 5 e AE R AN RE W & B8R A B — 343 1 R AR R B R IS ARy B A K 2
SRR REP RS ORGSR AR, SR TR AEAE Y RN AR T A A W L 2k 22 A8
rh 8 AR o AT TN AEPXT S BT S (Brassica campestris ) 55T S BIHSE (B. juncea) #EAT I 4% 22 58 I J2 1L
BB BE RN B EAE Sk b B RANBBIE W 1 & o MR (Actinidia chinensis var.diliciosa) ‘TR 75
KIRRIERE (A. longicarpa) FATIEG A I, HAE K TEAEAE AR K B SR i A AR KSR
G0 2R R LE AR T (Prunus triloba) 5288 (Padus ) B 2238 W SR AE RS B % 43R AL A5 4 58 R
Ui R AF NG, 45 90R BRI, B2 B2 R RT AR R 52 o BT AE 58 R L B 3544 (Rosa per-
sica) ABREA 5 ] R AT G AT, e I HAFAE KGRI fs . TEABRTE Y, A S A i 405 194
Ky BIRELEAE Sk Bk H AR S TER R IS 12 h SR AEAEIEER B A SSM YXXSG 220 & 1Y A8 Ry 45 e itk
AF P fa A K 32 B0, Teik BIA MR , A AE SRS BB A, AT BOHL B AR B, A B S g |
KR AT ZHTVTLLL LR (C. chekiangoleosa) 2438 J5 HALKY & BUBBFEAT Sk L IE R Wi & (AL S FE LA D
AR RS RN ZHEATRSG . SR P LLE SR R REA ST I G A 58 s A IR AE A 4
B &S5 2218 FLYELLE 10 A= 4, A0k 45 ) IR it sl S o I K 55 S R, O HAS A sc G R 2 0,
FMFFAE ™ B 32 A TR A

TEREIE S 58T, ZAG I R S8 UG AW S A SR & B a4 L 5 MR R AL SR 2
K BER, SZHG I BT R A ) 2 A8 45 SRR I I 2 — o EPFEERTR B 3% (B. pekinesis ) X It 3% 1
MR 2RI AR LN T o NG5 S5 R B AR B 36 48 © 815 KA ° (Dendranthema grandiflorum ‘ Aoyun-
tianshi’ ) x B} 1% 54 (D. japonense) 2% 3 FE M o K IR 7E L& & B S50 B, S 808s 90818 . ARIF5E
H, YXXHN=3 8453 )7 0~30 d B 7 R 30 38% , 32 552 B 32 K6 Fi B i 52 e, vl B St IR HAE Ry A 5 I
BRG5 B AR ARG R 0 5 40~70 d V&S 30 32% , H NBZH3 5 40 d FF IR AN W B BN I IR Bk, 3X
A RE A7 B 32 K J5 BE AT 0520 o 3X 5 4% 58 41 77 (Dianthus hybridus )™ A (P. mume) 5 1WAk (P. davidi-
ana)™" B B (L pseudacorus) 5 VHAARINE 5 B (1. sibirica )™ ¥ ¥ 5 #1552 B A7 AE 3245 1 M 32K 5 B i
ISP

) 2 A8 56 FPE AT R 5 24 58 SR A I Y RS PE A O LSk 4 S IS SR AR b A 1B 438 28 G 2™,
WE9E RIS R A G O A P 5 24 58 SRR 25 DR G | SR AR e AR P T 1Y) A RS Sy L2, 22
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SRR 11 A A A ™ E PR EEIE A (Diospyros ) BIBIFFE P & BRAH AR 0 A AR S RE AR L 52 25 il
PR F AR A AR SRR LA o R IE N AN [R5 AT 245 (Paeonia lactiflora Pall.) i Fha] 232 B,
R ITAH A PR SR A Y A S8 SR A i T AN RSP RAS o AR rh  YXOR oS AR, SG o A%, —#F 458
J5 FEAERAR 5 T DY -6 A YX B R, —F A m sk A o BRI, 7RI 2RI S A s & M, T =%
JE PRI B[R] OSBRSS
32 EYIEHHREXEHFIER

AR e 52 5208y 07 BB TE — € B BE H 3R MM I G A e i e Fe . RSO BB TE — € BB 4R
WL AT AT S S 10 kR IER 20 T A 28 IR 4L FF (P, suffruticosa Andr.) AJ 25 L4 5238 B F
Y A2 R AR A D E AR AL SR T - e Il S BE E & (Lilium nepalense) 5777 B & A1 OT H & L 4 A4
SEHZREHTRRATY . SR XT H 22 (R. hybrida) () SZAE T FEfG S IRBOCR S AEY ., IR -G BB, SEFIER
BN Ry A B RARAT: Sk XA S FIAE A AU R S, S AN SRR 3 (R AR 45 A R R A R PR, A
7T 0 IR 25 2% 52 1) BB, B R 4 S48 . X 7 AR K TE TG 0 1 SR AR 58 16 I A R AE R IR &
JE AT , & B R 5 1 ] DA S AL (P. mume ) IEZR A3 RO EE SR . 1R M8 4 (D. morifolium Ramat)
B AR, TR G B8 75 12 Ad AR SR A 4SS 578 26 0 ARESE P RS B 2 5 YXXSD
FERZ 5 100 d I 19 )88 5340 YXXSG A A48 R 1 18% , RIWTR G 24 Jr sUREAE— e R 1 4R R B A%
TGRS SRR , T T4 JE i 2R I 4 2 A2 & A AR
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