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Hybrid10/10 fedb B4 509 A R AR & 455 4 18.05%,2. 27% #= 1. 68% , Hybrid18/79 4 A X F fe it S %, b &
444 Hybrid10/10 A B X A F &t iR i, 5 AXFA64 KM AL, Hybridl0/10 A #3565 0 ¥ £
HEPARZIAME.ERE2/S3A.EHFTTRAB R LEE K. ML KMETORA # N IEE T TH,
Hybrid18/79 \Hybrid10/10 fedb E 4r &6 S KB A 25 4 Su S, v S1sS 15 42 S50Sw » A4 7] tb st £ I Hybrid18/79 #9
2ANSHEBE(S, S)OMAFHEIANMG SAR  LELEW—A SAR(S,)5 Hybrid18/79 #45 — A S £ KB (S, ) —
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Self-compatibility analysis of two high quality
apricot strains introduced from Hungary
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(College of Horticulture, China Agricultural University, Beijing 100193, China)

Abstract In order to make better use of the apricot germplasm resources introduced from Hungary, this study was
focused on the effective flower rate, natural fruit setting rate, self-setting fruit rate, pollen tube growth and other
characteristics of two high quality apricot strain Hybrid18/79 and Hybrid10/10 introduced from Hungary. Beizhaihongxing
and Golden Sun apricot were used as control. The S genotype was assayed and determined by S-allele-specific PCR.
The results showed that: The self-pollination fruit setting rates of Hybrid18/79.Hybrid10/10 and Beizhaihongxing were
18.05% .,2.27% and 1. 68% respectively. Hybrid18/79 was a self-compatibility strain. Both Beizhaihongxing and
Hybrid10/10 were self-incompatibility cultivars and strains. After self- pollinating., the pollen tube growth of Hybrid 10/
10 was blocked in style,and the pollen tube expanded to the top and stopped growing. In comparison, the tube of the
self-compatibility cultivar Golden Sun apricot had no growth blocking. which could successfully enter embryo sac for
fertilization. The S-genotypes of Hybrid18/79,Hybrid10/10 and Beizhaihongxing were identified as S,; S, » S1sS1s and
Sz S, respectively. The results of sequence alignment showed that S,; and S,, were new genes. One S gene (S,;) of
Beizhaihongxing apricot was the same as the S,; in Hybrid18/79. The two discovered genes had been registered in
GenBank with accession numbers MF685202 and MF685203.
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AR IR T IR v AL G 7 A DL XUBR UK |
Jpt B =22 1 A B BIE 5T e 0K 22 B b R 9
FI AN SR FER [ A8 45 903 AR AR X — B
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h /G 2 SR B AEAE S B 5 AE K S AR
P A S S5 AP ) 22 4 ok — 132 31
FEE WU, HAT— 25 B 1) S RNase JEHC 415
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F 28 ) SR RIS R AT T 400, EA 3 22
27 R R A ik e, AE — 8 B B B IR R A8 R F
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— BB ELAT SRR A2 7 F S8 SRR 5 A R
o P N e S 1 7 0 2 R K =S S T
F G R PEAG AL L G T 2 R R
PR A G 2D o S 1 S ) 3 3 A6 Fn A1 H B A1
U555 E A E R A 28RN R ST L
IR T U BUAS A b 21 A 70 56 [ 5 1A 4 R BE A
Sk B BT R HE TR R A 2 R A SR A R G AR
S & Hybrid18/79 #1 Hybrid10/10 # 47 H 38 3%
FPER T ST LU R L AE 22 52 ffep gk — 25 F AT
T A ) s Sy g S O BT A AR A A )T R
3

1 #elE7RE

1.1 ##

BT 2016 F1 2017 A Al R4 BRI
B HEAT S R B 4K R 50, 21 m AR E SR s R
H36 CL MR WA — 17 CLAEF | N
13,4 °C A K& 621 mm, 4F P R X 2 oy
40%~60% i 5% H + 5 o v 4, W R b L
FELLAT RN 4 K IAA - DL K 28 R 5 | 2 A A 7 22485
# Hybrid18/79 Fitk M 2445 i & Hybrid10/10, 4
W% 7 AR REBAE ORI R T IR AR T M A
A A RS i DL S O Tk o8 A — B IIHBR AN R IR R
Xof it Ao 2 R ) B
1.2 FHik
1.2.1 AzibfE aRERE

TE AR DU L RA A% Y 300~500 B

WA, B E A (30 cm DL )L B A (15 ~
30 em) ERAE (15 em DU 70 4, Gt id sk 4k
o SERVR RARE . A 80 RS v T M s A
P AE » A I v T M A A R B ME R C AR A 4B

TRAL T AL . A RAESR . Bl 4 AR5
TR B SRR,
1.2.2 aiiKtsmiaERE

TEIBCREI i il L R AR IR B — BUR B L 43 )
TR SR AL | o SRR K e R s AR A8 B i A B M)
(30 HOXFREA KA HATIEE  IFF it e 5 45 Pk %
R, KEMEAT N T ARk, W —
S N S s A A D= o g - M= I 7 i i
1.2.3 SHEBERHEfedt Lk &5

e b %€ 41 A . Hybrid18/79 F Hybrid10/10
Mo ook CTAB 32 32 BUEE [ 41 DNA, #E47
SHE M ¥ % PCR ¥ #, 51 ¥ K PurC2 (5'-
TGGCCAAGTAATTATTCAAACC-3"), PurC4
( 5-GGATGTGGTACGATTGAAGCG-3), S
allele-specific PCR §~ 3 & % ~. 94 °C i 28 4
5 min, 94 C 281k 30 5,50 “CiB k 45 5,72 °C FE A
90 s,33 MEI G 72 CHEM 10 min, KV IKR K-
25 ul 2 W & & 4 & 1 X PCR Buffer, MgCl,
2.0 mmol/L, dNTP 0.2 mmol/L, £ 3| %y
0.2 pmol/L,20~50 ng Bitk, Taq i 1. 25 U, &
NS5 A JE o L. A V0 11 5 i o R A Fl vk L RAK 2 B
(EB) e 8 56 ) PCR ¥ 19 A Jo MK/ 4 14
A9 SRNase X ¢ %) [ 3 FE P 2 M A A
S-RNase HH#% W J¥ 5 3 47 A6 AL PR b X, 8 5 S
R, FIJH MEGA 5.0 % SRNase 3 K i#47 £
P A1) S 43 B H 45 4 O 1 48 #2 B (Neighbor-
joining method) #4 & & 4t #F 1k 44 , I fif 43 B FL
XF.

1.2.4 femrEE KRR

K 2 0 I B AR AE A A AR K U Y IS 4
12.24 F1 48 h ) Hybrid10/10 F14: K BH A (1 &5
FAA [ 8 W 2. B @ 0y M8 200 3 ok K ik
5min J5,8 T 60 CTF 2 mol/L 1 NaOH ¥ & H %k
b 3.5 h, ZEIH KW Ve 5 o FH R e W VA W (0. 100 R
Wi 0. 1 mol/L KyPO, VAW, 4 CIRAAE) B g n
4 h, 298 HE (DP2-BSW Olympus) T WL A6}
BHRIEM .
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38 I E S N =
2 ER55H
2,1 AEARMREENEERTNBEARAEHALRE
b &%

A RAE AR U P R R 3 R A 7
RN 1 PR A GBI R SRR A RE RN
[, b8 LAY 2 SR AT R R e T P RO B BqE
# s Hybrid10/10 < A4S A R AS A R0 AE 5 22 3l A
R P RBCA BAE A T R A R R AS AT R4

5 Hybrid18/79 WK 5 R ACA AL R B . i Ffh
HRAERE Y A SR R R Z AR IE A DG ¢
F A ROAE B AR AR R Ay K — AU A R B
T ME SR W B G X A RS R R S R S e . )
FH B H Hybrid10/10 F1 Hybrid18/79 F¥ 4
WALy B 52. 2% M1 51. 3%, i T AL ZE 40 A Y
44.1% , [ 8RB S % Hybrid 10/10 f1 Hybrid18/79
Sr 5k 25, 00% 116, 33%, 1 & T AL FE 4T A Y
3.35%,

R 1 BHHBILE(RVE) TN B A$ZH E R E (Ropfs)

Table 1 Rate of valid flower (Rvf) and open-pollination fruit setting (Ropfs) of apricot %
S R AL iR R KR T2 B R e R 3
A Ao AR N ot . . "

Cul ABAEILRE  ARAEIL R A AL R AR R EZE0
ultivar
] Short shoot ~ Meduim shoot Long shoot Average Ropfs
or strain
Rvf Rvf Rvf Rvf (Flower number)
Hybrid18/79 49. 8 53.5 50. 4 52.8 25.00(224)
Hybrid10/10 51.2 53.2 49.2 51.3 16.33(357)
LA 43.6 41. 4 42.3 42.1 3.35(537)

2.2 AEARMBERATLRERIER

HRAE [ 28 55 A W AR o« FL 28 HE SR R =620
H 38R (SO, &M R {2 AREMSDY £ 2 45
RRW Hybrid18/79 j& A 22 2 I . 17 b FE L0 A Fl
Hybrid10/10 & A 28 A E M. I H Hybrid18/79
I A R LR HBE R RIS [ AR S R
R BRI

F 2 THELZERZE(Rspfs)
Table 2 Rate of self-pollination fruit

setting (Rspfs) of Apricot

st Rl R R AERBIEAE AR ARE/ %
Cultivar orstran  Flower numbers Rspfs
Hybrid18/79 354 18. 05
Hybrid10/10 176 2.27
| 3R 380 1.68

2.3 MEERKSFUUBRERSSW

T WM B A AL B AR K 5 R R, & K
kM 4 h R B EEKELME 1/3 4
(Bl 1(a)), 48 h Jq. #& By & 4 K & 1 # I8 &8

(B 1(h)) , Bl J5 #F A MR % 3E 47 %2 K5 . Hybrid10/
10 S 46432 03 4 0 1E W7 & . 46 K 28 8 L W & 1Y 1k
B AR SL (B 1(0)) . 48 h M E K E
FENG &6, Bl J5 A6 8 45 F A2 (Rl 1 Ced) o Tl
Hybrid10/10 HAEFH 48 h 5  EME LK B
FE2/3 FALCE 1Cd)) o B AE M 8 T00 3 B2 K 432 1k
AR B L (F|ID), Nt Al E, LR
Hybrid10/10 F1 4 K B 2 4 46 ¥y 88 78 48+ (9 4=
KA MEE LR, W] Hybrid 10/10 J& T H & A
FEREA,
2.4 SEFZMHE

S-allele-specific PCR ¥ 3% H} T Hybrid18/79
(D F& 379 1325 bp 2 4ciip . L LA (2)572 5
379 bp 2 447, LA & Hybrid10/10(3) 5 £ 365 bp —
(B 2), it 5 GenBank A A U1 A & i KR
P EE XS B T Hybrid18/79 FIbZE L0451 S L I
T A5k St S Al S50 S, - Hybrid10/10 1 S & [H 7
K SisSis. FEAIH R & B Hybrid18/79 (1) 2 4~ S 3
(S Se) ML ZE LT AT 1) — A~ S B [H (S, B2
KW S HP Gk 3. B2 &7 GenBank #4171
TS B SR MF685202 il MF685203,
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()4 KFH A RE R 4 ho BB A K ZAEAE 1/3 45 (D) 4 K IH B ARk 48 h, AEM 45 4 K EAEALIRHB ; (o) Hybrid 10/10
SAEFNS L AL B IE W R FEAEAE TP AR (D Hybrid 10/10 SAER K 48 h, AEM B ALK EALAE K8 (o) Hybrid10/10 S AEFZH
48 h G ALK B HEAREE ; (D Hybrid10/10 { AE#Z 8 48 h LM & A FAEKE 2/3 FBAL . Hh A M 8 0o B K45 1k A KRR

(a) Pollen tube grows to 1/3 style after 4 h by self-pollination in Golden Sun; (b) Pollen tube grows to the bottom of style

after 48 h by self-pollination in Golden Sun;(c¢) Pollen germinates normally and grows in style after cross-pollination in Hybrid

10/10;(d) Pollen tube grows to the bottom of style after 48 h by cross-pollination in Hybrid 10/10; (e) Pollen tube grows into

embryo sac after 48 h by cross-pollination in Hybrid 10/10; (f) Pollen tube grows to 2/3 style after 48 h by self-pollination in

Hybrid 10/10,and pollen tube appears to apex expansion and stop growing.
1 Hybrid10/10 F1 & KEEHEELHE PR ERELNE
Fig.1 Fluorescence observation of pollen tube growth of Hybrid 10/10 and Golden Sun in styles
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2 Hybrid18/79(1) .t L #5(2) & Hybrid10/10(3)
SERFE PCRyHEER
Fig. 2 PCR results of S-gene of Hybrid18/79(1),
Beizhaihongxing(2) and Hybrid 10/10(3)

2.5 WFHNERE SRNase ERREBRFINER
HHEN KR

S-RNase J& K2 3R 17 51 72 g8 e AL B (8] 3) %

B, Hybrid18/79 1 (Unknown 1) F1 Beizhaihongxing 2

(Unknown 2) MULEE R 99 %, FF H R H LB S 3
R 5350, 18 3 4 B d = B BIVE 2 [R] — o o i
F Y I B (Sallele) )T R A7 15 4 4 Fh B
H M3l IR ) ¢ 2. SRNase R B2 fi B A Bé
BLE .

3o #

AR 89 28 ) 51 A 5% ORE A TE JE AU 51 RO
Hybrid18/79 15 5% B ¢ 5l 24 9] A 3T . 2R 52 B R L 4b
WL 58 n WA MR OJE W 15, 70, & BT fE
(K 4(a)), Hybrid10/10 8 A JE—9 H #J i 2, 2
FE) AR A0 DL 6% A W 228 i Aol o R A T ) R
5 18.9% , m L R (B 4(b)) . 5HJFE™ A L5
e N iU R A T i A S [’ S U T
VORI XS B = . PR i T TR R 58 A R T AR Bk
il ML 2% 52 F R LA B AR R AR T AR R A Ak A
LR BL R A B 52 A 36 P Y S Al F 5 de A
S
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Table 3 S-allele of apricot cultivars or strains
5 GenBank #1414
iR RLES &R )#Eij(/l\/bp nﬁ]%fﬁﬁi[ﬂ
fn i . mn
o 5T 1 2 D B B HHBLYE/ % -
Cultivar Fragment Allele gene
Similarity genes and Similarity
orstran size of cultivar
accession number inGenBank
Hybrid18/79 379 Unkown 0 Unkown
Hybrid18/79 325 Unkown 0 Unkown
Hybrid10/10 365 Prunusarmeniaca S16-RNase gene (HM053569) 100 S16
JLFE LA 572 Prunusarmeniaca S22-RNase gene (F]J477418) 100 S30
JbZE LA 379 Unkown 0 Unkown
g2 | Baixing (S13)
Korai zamato (S13)
Beizhaihongxing 1 (S13)
14 Gold rich (S7)
Gold rich (52)
. Honghebao (S117)
Katy (S8)
6 Golden sun (522)
Kech—-pshar (515)
2 —E Baixing (S14)
156 Zard (S16)
— Chuanzhihong (572)
48 N Hybrid10/10 (S16)
Stark earle orange (S)
001 ' o [ Hareot (S4)
93 Xinshiji (S9)
Xinshiji (S10)
= Baishaxing (5/9)
| Beizhaihongxing 2 (unknown 2)
99 | Hybrid18/79 1 (unknown 1)
Hybrid18/79 2 (unknown 2)
|
0.2

% 5 M) R G LW 9 A SRNase % W % £ B ¥ 5 7€ GenBank 1) % 5% 5 SCAAP33485) , S1 (AAT69244) . S2
(AAT69245) ,S4(AAT69248) ,S8(AAWS0850),S9I(AAWE2238),S10(DQ0O03310. 1),S11(ABQ51152. 1),S13(ABQ51153.
1),S14(ABI30634. 1) ,S15(ABQ51154) ,S16(ABQ51155),S22 (HM053569. 1),S30 (EF185301. 1),

Amino acid sequence accession numbers in GenBank of apricot SSRNase gene involved in the construction of phylogenetic
tree: SCAAP33485),S1 (AAT69244),S2(AAT69245) ,S4(AAT69248) , S8 (AAWSE0850) , S9 (AAW62238) . S10(DQ003310.
1),S11(ABQ51152. 1) ,S13(ABQ51153. 1) ,S14 (ABI30634. 1) ,S15(ABQ51154) ,S16 C(ABQ51155), S22 (HMO053569. 1), S30

(EF185301. 1).

B3 #4457 SRNase EEM RS #H LB

Fig. 3 Phylogenetic tree of S RNase genes in some apricots
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B4 HEBHMER Hybrid18/79 (a)Fn 4Rk B 24 f & Hybrid10/10 (b)Y R L4514
Fig. 4 Fruit characteristics of early-maturing Hybrid18/79 (a) and late-maturing Hybrid10/10 (b)
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[R] S + [ 52 A 236 P 4 45 07 B TR 25 1 s 40 of] 46 8 4
A8 A 5 TT 5 238 R P ) 25 o7 26 DR ) e 37 6 403 4 A
TEAE Pk 2 A K O B & BE AR BRNY . S2BR 1L 2R
PR B SN S 2SN S R 22 A2 B 1k 2 B RO I 4
S AL BOAR S 22 RN TS R . AR BE ST R
B[R] — A~ ity b AN [ A7 43 70 M DXRIT 0 72 B 58 AN 2
VR B (AT BT 22 57 - WAL Z€ 204 . 2012 4R 7 L J8 b
SN SE Y AR BB R A 0. 8996 LAY
Ty 1. 68 V0 B AR A - I A5 v Hybrid10/10 # H
PEBZH A 2. 27 Vo ) L AE A A8 4 Corvinus K
S o T B A S 6 R i RE 4 4 R O I X e B G T
RE -5 25 I 119 A A5 AR A 18 A KOS AR R 1 56
XA R E— B RN A 2R MR — A
IR IR, B A S B2 AL I 22 | AT G, )
AEIE 3216 1 1k TR 45 HC A AL 3Ry g 2017, R il
ATE T HE— LR,
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