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AIAmE X [ TARBRERX FRIREEREE

SSR T4
A, HARARY, A, A, R
(1. VEPEE MR ZRE « M tliit 5§ 5P HTLIEE E A%, FE 330013;
2ATPEARN RS, P A 330045)

W OB WL AL A (Camellia chekiangoleosa)Fi A~ M R MR & &, | T LR
(Camellia semiserrata) BA BRI AERKFZRGUE. 7RI HBLAAL AR T AL AT
P, FEERRMEAE, 2O R 5 T e A1) 45 A F 2838 AR T &
BRI, DLER G AR B MR G OL,  [FIRERIH SSR Fric xh Hdb AT 28 Fh 148 55 E
FEIRIE T FH TS 4438 FAREE 2 I SSR ARid. Z53RKM: (1) WiiLaAemZE X T 446
AR FL FARERICAB T mok . AEKIRGE, HEM K = A Sk n) 1504 T 4048
PR, AR B S SR S REARW T A AR A B, ) e 5 R /INERHE T 3L
SRAFFEZ . (2) M 32/ SSR Arid ik th 1 8 AT IX 73 Xk Ho e I T AR IR 1) 72 42
HAMYARE, HTIFREAAZ TR E, Hh 7 AMrid 2R 4 e R =ik 100%, 1 Mrid 4k
P E RN 55.56%; 8 MricAH BAb R4S th 45 MR FRELFEIHM. (3) K 8/ SSR
FRicxf 2 28 TARHEAT %0 g D 5eiE, R UIRHIX LS SSR FRic % 5E M A A8 AR e & ]
AT o AT TR A A K 258 B AR S5, [FII tH0 J S 2 A ] 1)) 25 52 14X SSR
Fric % S Atk .
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Abstract: Camellia chekiangoleosa has high oil content and oleic acid content, while Camellia
semiserrata has strong growth vigor and resistance. In order to take advantage of the advantages
of C. chekiangoleosa and C. semiserrata and cultivate excellent germplasm materials, In this
paper, the phenotypic traits of 45 F; hybrid progenies of C. chekiangoleosa and C. semiserrata
were analyzed to grasp the phenotypic traits of the hybrids, in addition, SSR markers were used to
identify hybrids, and SSR markers that could be used to identify the hybrids of oil tea were
screened. The results were as follows: (1) The F; hybrids of C. chekiangoleosa X C. semiserrata
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showed tall tree and rapid growth, and their leaf veins, sepals and stigmas were all tended to the
traits of the male parent C. semiserrata, while flower and leaf morphology and other traits were
similar to the female parent C. chekiangoleosa, and the characteristics of leaf color and size were
between those of the parents. (2) From the 32 SSR markers, 8 fully complementary markers that
can distinguish parents and determine the origin of offspring were screened out for identification
of hybrids, among which the hybrid identification rate of 7 markers was as high as 100%, and the
hybrid identification rate of 1 marker was 55.56%. 45 hybrids were all true hybrids identified by
the complementarity of 8 markers. (3) The 8 SSR markers were used to verify the ability to
identify the hybrids, indicating that it was feasible to use these SSR markers to identify the
authenticity of the hybrids of oil tea. This study provide a reference for interspecies cross breeding
of oil tea, and also provide a basis for the SSR marker identification of hybrids of oil tea.

Key words: Camellia chekiangoleosa, hybrids identification, SSR markers, phenotypic traits,
cross breeding

THZRAZ 8 LR A L 25 S A LA e A AR A TR, B2 i b & A KRR
MR 2 R MLyl ER LA S E Bl Ma s im e, 2 — It Thee k& Ml (=
P, 20185 PTE NI ICEE, 20105 HATATEE, 20210 o Wil ZL4E 0 7% (Camellia
chekiangoleosa)f] ™ T LALLM AL (C. semiserrata) 5727 I A WA CPMROEEE, 2012),
WHLLLA M XA WLl e, SR m. &A% A, FB-m T, WL, . ¥
b fErESELL X HEIR 600~1 400 m (Ll [ LLAE iR B RS Lo, BEIRBRIRIE . T,
BABRMAERKS, LG R2A) 1. 5HARMRAAL, MRS &,
EREMATE TR ME, AR A A B BORMILSS, JCHRIL A e e, HliiR & &1
BILE 80% A E, F- &l il 60% UL, REMTI@EMK (TR A0%LEL) (LA
S, 20205 JHSCAEE, 2019; RIRESE, 2016) , TR E 5 A0 ER 1 5 i A T
HESEAR, BRAh, FARX S B A 2 R SR IR, B s A A, DA
A= s b RO AR (A SCA 4%, 2019; RIS, 2018) .

A BRI AR FAUEIR B, HASS A AR RAIR, s B Aosn
A AR R AR (2R, 2016) o BRI, AU A PRI R WL 2o e i o 5 A KB it
SRETT T ALAG AT AT, AR F IR I R A58 A AT TER B 2R A
[ 0 2% 28 AR 2 R IO RO MR T e R, (B A T2 — 2R A& 3 (AR5, 2001).
MEIRAE (2004) LLHL LA A N BEAR 5 HARZL L e M AT Z A v R B, L2046
RHIT T AAC AR AR H A IRAF I 2 S e o e i B H AT AL, WL bR 5
TLLACMZR 28 38 AR IR DUAR SR FER WARIE -

TR R S RAE R, OB A B, RSB M I DL el e b 5 K
AIRZEUE B T DUBR TAREE I . A 22 F DO L ZEAE o 2 58 B 2048l 2R B T 4L
16 2 AL B L e R R R R I R, X EGR T TR R B AL Rk (C
hongkongensis) BALIIFER— DR CEEMWF (Yusuke Sakata, 1988) , XL AXEAMEREH
SRFAT T WHLLLAC TR 5 T LLAE i AR A5 G M 1] 4 2 LR P AN I, S 7 AR 2 S8 AR
% OBUSEEE, 1997) o Jioh, AESE N T3 B A I RE h BAFAE S RAEHD 15 Gt il 1A
RILMATRE, I Fo 7 AQR SR A st A B . IR PRI SF RT3 (A S0 4%,
2015) , Bk, WA AT R E A LR, ATLERE B MR, WAMA.

TREZRINETE ZA SR Rkt JOURM RS ThRc s . RS
TACHIRBR AT AR B SV R e B A 7578, B B SR AL 5, (EE 52 A I H 5
S EOAARIE A BT, Jovk IR € SR IHERTE (Yeetal., 2013; Dridi etal.,
2018) o HHAEETT % B G IR A A R Qe AT B R A B A B R, (HERIEE R,



W2 770 o F ARt e AMUEA S e AR m . BAERE . A2 RIS E KRB X
Wi S5O0 AL, B TT AR AR S AR B ZE R Y, R DRI ZH K 7K 3R 7R 5 XGRS 22
(Yang etal., 2010; Khajudparnetal., 2012; Khanetal., 2013) . - FhricFHIHHEES
J¥ %1 Fxid(simple sequence repeats, SSR), KIHEAILENE, HEMLF, faE 5. HIEM S
S, e TN TARN GEWNS, 2021) « YHk GEEES, 2010) . %L (X
FEETE, 2019) EYIMIIRMEE . R, BT MERREAA D IRG, ARRMEREE
MW A RIE, HORTE R R PR A R H SSR Aric e 8 AR ke, himss
(2009) FJH 43 55K H -4 DNA rDNA [ P 5% 5% [8] b X FIRZ ZE R 4 3L 5 4> SSR #3id,
X4 A6 7% (C. nitidissima) X LR (C. japonica) LA S A7 X M (C. sasanqua)f] 6 A28+
AT M E, %8N 83.33%.

RN D B Sl = 7 D T 7 9=t L 7 1 S P % TR BEA I £ B /SR 5 7 NP B R A Y €9
MR RNXA, RHANTIRZHRG 45 % FiL 78, @I 58 TACAT R AL e, 8] 7 ik
SSR HRICIH A FHZARICIT 2R A8 TR E, WERBTLLUTR LA : (1) WLz X
JT T AR AR R A TR B M LA BEAR, RN TBREARZE;  (2) BEHIReET
T AR R 4 PP %2 14F 5 SSR FRic; (3D SSR FRICHRER XTHIVLA AL X J T feimAt
Fe A FAREAT B0 45 58 S LI 4 5 003 SLAnR] o ASHIE F 45 5 T R 0 8] 1R 4 28 P it
22, [AlI A 5 SR YA ] 1) 24 52 74K SSR AR % 5E SR (AR

LR ik

1.1 A% AR DNA $2EX

PAT" T L08R A, WL ALAE i o A BEAR 2 1 2R 58 S5 3R 15 45 tk Fu AR /ST
AR S FASLAE, B T MOV B R . AR EE 3~5 Frint, HIRFE
F-80 CHBEARIRVKFEFFH » M MR CTAB % (JE58%E, 2006) $2HU DNA J&, H 1% 05
W 12 L KRG T DNA J5i &, Nanodrop2000 (Thermo Scientific, USA)K il DNA [k & 4t i,
5 K DNA WK ERiFE 2 100 ng -uL!, F-20 CHRAE%E .
1.2 SSR 5| ¥ i+ PCR ¥ 34

FETWIT A A K ULF 5 R Primer 3.0 80 E4T SSR 51 #1511 51 PCR 3
WK 24 10 pL: 10xBuffer 1.0 pL, Mg2*(25 mmol-L) 1.0 uL, dNTPs (10 mmol-L) 1.0 uL,
10 umol-L'ff] Primer-F.Primer-R %% 0.4 uL, Taq i (5 U-uL") 0.1 uL, DNA 4 (100 ng-uL")
0.5 L, MNKE ddH,O0 #M553] 10 pL. PCR ¥ A5 M. 94 CHALYE 5 min; 94 CASYE 30 s,
57~60 ‘C(RAFE G 7)iB K 30s, 72 ‘CIEA 30 s, 325 MEH: )5 72 ‘CLEA 1 min,
4 ‘CORAE. PCR Y HG W) 8% 5 A g B Il FELUK A ), 150 'V HL K FELIK 90 min J5 #EAT 4R
e, JEMIRILT.
1.3 5| ¥pr e A0 v SE R R

2ty PCR ¥4k H 32 N KATEMT . 28 bRid. BEMWASEARLLL 6 M
A ARFEAR T 126 H 0] X 73 REEF T I B B A7 SUOR IR SSR Arid, FH T /G421 45 4
Fi1 FABEA I 1 O OR A% 8 AR 8 I 25 R T SE 1, B E 3 AN 4L AE MR EAR (F
AN 3 ASWL LA R FEA (AR BEA) 0 258 AR5 8 AR SSR ARie #EAT AT EE 1R I E
REEMAA T RIVEMEEFH A By C. D EXXFEERIR,

2 L5

2.1 FRFRREMER
WL L AET X T AR MR Fi TARER R ERIUASEAR MR (A B, W EEAATE T
ERL AERKRGEE G T RAT AL MEREE 1, W D). B AR W R



BT, EEKAMT, BRAE; RSO, WEp, MMEsURIMEE, NKke 8
XF, WK, 0% 3/4 AR ARG S 4 EIT4E, ETUERAE, 46, fEdE

& 7~8 em, TeilE 7~8 Jr, Mk 5 R R, wA KE

9~10 ', fEAf.

R 1 XK B3 AR R AR
Table 1 Phenotypic traits of parents and F; hybrid progenies

R OB, FHRE OIS,

. e . K
FEA Bis% e 1€ v N Growih
Sample Branch Blade Flower Bract and sepal .
potential
WEE B KRR,
—_— JR WG 8~13 om, MESE R, 1E5E B 6~8
HRTE B8 4G on, SRWE, o, 1208 6-7 I, F
KEE B0 oo/ ot Lam, hp vape 2
BEA @ Elliptic ~or  oblong, Cup-shaped, corolla 910 fr, I EpE Average
Female  Smooth hairless, o 9-10 pieces, brown
leathery, leaves 8-13 cm  6-8 c¢cm in diameter,
parent old branches . ) coat
long, 4-6 cm wide, petals 6-7, stigma
gray white, new L
veins indistinguishable, 3-]obed, medium
brown .
leaf margin 2/3 broadly lobe
serrated
MR AR R 7, il
R, K 12~16 cm,  FE, EEER6~9  oo11 g, R
ﬁfg?é%% ifi MO0 4~T cm, FERKBT om, TEME9~12 17, gmakw, EEA
) Y T ﬁ: 7S ¥ 3 I 1
é » HTHZL 2, ﬂfr?% 2BHWRA 45, MR e iE T ’
LA . Ellipticor  oblong, Cylindrical, corolla 1.1 pieces, early :
Male ~ Smooth hairless, hinly leathery, 12-16 o ’ Strong
6-9 cm in diameter, yellow-green
parent old  branches .o\ jone 4.7 cm wide .
. ? > 9-12 petals, stigma  pairess late
ray white, new : ot >
g veins  distinct, leaf di .
red ) -5, medium split reddish-brown
© margin  2/3  broadly
short trickling
serrated
RSB, 2 AE, i 7~ 9710 T, R
JMEE, B R, 1 10~16 om, 1 om, 65 T8 4, £ OBT, JEMIRE
WA, WA 58 47 om BRI, k52, e
@ M2k 2/3 AR A Cup~shaped, corolla 9-10 pieces, early
%274 Smooth hairless, Elliptic or  oblong, 7.8 ¢m in diameter. Yellow-green coat, o
. ’ Stron
Hybrid ~ old  branches thinly leathery, leaves petals 7-8, stigma late light brown g
Progemes — gray white, new  10-16 cm long, 4-7 cm  5_15ped medium  coat
red wide, veins distinct, leaf | peq

margin  2/3  broadly

serrated




P A Po BEA; 1-45. 285 TR, FIA
P;. Male parent; P,. Female parent; 1-45. Hybrid progenies. The same below.
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Fig.1 Photos of parents and hybrid progenies

FARA0 5, 125, 135, 285, 33

TR A0 TR RIS, AR A RPN 2 SRR IV 20 X, ZAEVELLEIN 62.5%.
MR SR 8 XY S AT E IO RIFL RN SSR 51, H T 45 BRI TAREE, AT

FREIE 2.
#2 8 XZAME EST-SSR 5IMMEE
Table 2 Information on 8 polymorphic EST-SSR primers
Gk FxT BEEF Gkl VAR L
Primer Accession No. Repeat motif Primer sequence (5'-3") Tm (C)
F:  TCCCCAAACAGTTGAAGAAGCT 60.1
CC eSSR152  MW436436 (TC)14
R: TCCTTCGAGAACCTTGGTGC 60.0
F: GGCCCAGTTGAAAGGTTGGT 60.8
CC _eSSR162 0K044176 (TAT)14
R: TCGGTTATAGTGCCACATGG 57.4
F: GGGTCTCACGCTACTCACTC 59.5
CC _eSSR165 MW436437 (AGA)6
R: CACACCACATCCTCTGGTCC 60.0
F: AATCAAGAACATCGTGCGCG 59.9
CC eSSR171  OKO044181 (TAC)7
R: TCGATGCTCTTCGAGACCCT 60.4
F: GAGAAATTGCCGCTGGTGTG 60.1
CC eSSR174 0K044183 (TGG)6
R: CCTCCGCCCACCTTATTACC 59.9
F: GTCTTCCCACTGCTTCGTGA 60.0
CC eSSR270  OK044216 (AAACA)S
R: TCCTCTGTGTGCAGTTGAGT 58.9
F: TCGCCGATTCCTTCTTCGTT 59.8
CC_eSSR292 0K044227 (CAGACQC)6
R: GCGGTGGTGGTCGAGAATAG 60.5
CC_eSSR296 0K044230 (AACCA)S5 F: ACTCCCTAAAAGCTTGCGCA 60.3



R: CGCCCCCATTTGATAGGACT 59.5

2.3 ZAZFRE SSR T4 E

SSR FRic &I BAEbRid, X A EAEMEY GG, PTARYE Fi AR B R 5 E HAR TR
F I FA BERARIE 217 B SRR 5517 AR A Dy B AR A, T R SR BEARFAE 5% G
RARFAE T N R (IS0, 2015) o @it 8 X SSR 544} 45 4 Fi TRiET%
B, SGRBHIAE FRNET, SR 5P 2P 48 8 3R 55.56% ~100% (3K 3). 4l
) CC_eSSR152. CC_eSSR174 fil CC_eSSR296 fEEAY M H 2 MNEALIEA, FEH AR NAi
HAMY (AAXBB), ¥ F TACHIGEE RIS N AB B, %E H 45 DEAF, KEHeR
79 100%, %F BARFARH %8 S N B R 514 CC_eSSR162. CC_eSSR165, CC_eSSR171.
CC_eSSR270 Fl CC_eSSR292 TESE A H (W3 (R R R BN XUEE B AN, HoH 514 CC_eSSR165
(ABXCC). CC_eSSR171 (AAXBC). CC_eSSR270 (CCxAB) Al CC_eSSR292 (AAXBC) ¥ 1t
H 3 ALK, 514 CC_eSSR162 (ABXCD) #3484 NMEAIFER . 514 CC_eSSR162.
CC_eSSR165. CC_eSSR171 F1 CC_eSSR270 7E 45 /™ Fy FAR 3™ 1 t {15 4 255 H DR AFAE
W, FELAP % E RN 100%. 514 CC_eSSR292 7 Fi 1AL 25 1A 1 Y B K]
BN AB B AC, HP4ER T 73 AR A REE(RIA AA. BEAR BO) & — NS R, SENHESH
i, R 20 MEAHEE R AY(BB L COYX AR 7K 7 REAS I A A543 KL PRI T A HH I ACAR S5 67 HE A
S BT, PRI SN 55.56% (K 3).

*3 Fi ARG R
Table 3 Genotype information of F hybrid progenies

Fi 7 REE
Number of Fi
. s B A A HCE HER
SSR #rxid Frid KAy R A QAR AREA 1 & o
Paternal and Number of  Identification
SSR marker Marker type Genotype Paternal One of the )
maternal true hybrids rate
marker maternal
marker
band marker bands
bands
CC eSSR152  #4li&H A AAXBB 45 0 0 45 100%
CC _eSSR174 Homozygous AA*BB 45 0 0 45 100%
complementary
CC_eSSR296 AAxBB 45 0 0 45 100%
type
0
CC _eSSR162 S T ABxCD 45 0 0 45 100%
CC_eSSR165 P ABxCC 45 0 0 45 100%
arents
CC _eSSR171 AAxBC 45 0 0 45 100%
complementary
CC_eSSR270 type CCxAB 45 0 0 45 100%
CC_eSSR292 AAxBC 25 0 20 25 55.56%
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Fig.2 Gel electrophoresis image of SSR primer for identification of 45 hybrid progenies
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3b . 514 CC_eSSR292 # I AR A T 6 DA R YA BRI AL IR, M2
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A
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Fig. 3 Gel electrophoresis image of primer CC_eSSR292

3L 54

3.1 B TFRRBGT

FAZE R H R R ARG LR G DR R MR 12258 4K, & i85 & T 258
MEILRGE . AP IRATERATL A A< T AR IR H A AT N A,
HE S BEAR TV AT AR I 45 (GHY 26) A RHE AT B0 i H B AT R & = & (7.31%)-
Fregm CPYERFE RIA E] 2.12 kg/m?) R R IR (A%, 2021 , A1
ik E A R R AR 0w il AR R

BTN AW A4 G I 25 A B ARG 1) 2 A8 TARTE R ALK b 58 ffw 1) T BFAHEAE , 40 T34 e



55 (2020) LA AR A FIVE LU 25 5845 B B AT WL, RILAETFAE . B R A
KRR MR FE B I8 A% B BEA R AR . EAE AR S B R |, SRS (20160 58
HIWT LA G o S A RS L0 L 5 2R A8 AR R [e) T BEA . ARBFFE T, FRATAS 20 Fi 581
RAEAEFN I Fr A SR B MR - 5 REARWI LA A A BT, R Bt R/ N AL T B
FRIEZ B, MHRK. ZH . Hsk. ARBEBEAAT Oy, X500 A5 £a6 5T
A, AT Fr s TR A A T XCEI S, HAAAR) T a b xR A
BEKFW, XA GRS 7 AR A (L AU R WL L0 i 2% 2 28 Fh ik 5 it
THHE . BT AR R S S A R & & SRR A 14 38 A AR5 T 5 Btk — D Ee I
3.2 X FREE R SSR 7| Witk

WL AW ARERAY S FEHANRT T ER . EMLILZR(C crassissima) INIELL
WWZR(C. lucidissima)fit, HAEFTNAEEFEMERHNE R, LHEMRAEEEREE, X
MR T AR AE AR ME 4 5 A I LSt GRBRSS, 2015) o I WLty B8 A M, K
WiRsr, SRS REERE, B TR e, BiEFEE A3t B,
ARl iR A . A EF N NARE SSR FRie AT 42 AR g R AR, AT R AR
1) SSR Arich, 4G BbRic i % g ROeR T iy, (NH—AMFRid st nT DLSS @ BT A 12 28 fa AR (i
EFEZE, 20100 o ATT% (2017) R4 SSR bric /e H &= 458 AR 4 e 1kl =
PR HJo2ai s BMEARC AAXBB Y, JeMPEE SRR IA R 100%, HKJE ABxCC.
AAxBC Hil ABxCD F:[FHARIL, %€ REIMHIR L, feJa & % e e 1 i 2 1) AAXAB. ABxBB.
ABXAC FRARIL. B P EHE (2019) X RIS AT SE, 94 SSR #xid s
N T B4 HAMY(AAXBB. ABXCD il ABxCC B FIA5E 4 HAME(AAXAB il ABXBC %)
RIFE, BT—FRd e8RS, EECRSERR IR ZE, FEE—PRIE. DL EHREDS
N AAXBB. ABXCC. AAxBC Fl ABxCD ZE7 1] SSR Fric % & R i my, g BN Z
—ANFRICHT T L% E TR 2458 14K, Hidh AAXBB Hil ABXCD BUFRic () 44 il % 52 R0 R B b
AT RLROK R i 508 20 o AIREe i Tl ok 2 AR S E 1 8 A SSR Anic 3 se 4 B AN,
HHd CC_eSSR152. CC_eSSR174 F1 CC_eSSR296 )% KA AAXBB 6%, CC eSSR162
LR ABXCD, 1X 4 AMFRic 2 b 4 e 0 A N Fe g R — 2, #0AF] 100%,
ANFE 4L CC_eSSR165 (ABXCC). CC_eSSR171 (AAXBC)Ail CC_eSSR270 (CCxAB) Fric [
B BREARIE 100%, R A TR E M SSR 51 Wik Ju Bl X N4 fE T i
IR T RE ESEHRH RS
3.3 SSR frid B R FREE1 T

HEES (20100 N T2 A MR ERRL R DB 5 MRARERRICA BES E H 97%
PIE A, AT 32 A SSR ki ik th 8 AN BB m e fp 42 R bsid, & F B
PRISAE, A 7 ANFBIRE— IR B 8 58 A 28 38 14K, Toil 2 i e Al 30 00 2 % 78 R H LU s o
B2 FAR AR 1 4 5 1 R P Bk T 5 R I KR P O 4 R MR o, I 5 FAR IR TR
MR BFRAE (2021) M 32 AN SSR Aric HP & ik th 3 MR Co6 4 5 K e < DRV B8 4 4%
1 SRR SR 3 ] & 5% 1 SRR T RBHREE T ARS8, JFh%e
R RN 85.42 %A1 79.55%. FHEFE (2019) M 354 SSR Aric iR 17 9 Mric H T
KBNS ANE LR PR, A 225 RN, BEHRN 93%. FFHE (2021 UL
3ANZAME SSR ARl vl LASE R 35 BRI 228 FARI Ltk % e, HixX 3 Mrid#f B A
Bz ih g g . AT, JATHA 8 AN FL B RIS WL 2R 1) T 2L A 2 1Y
45 ¥k Fr FACBEAT 24 M L se %58, Hidb CC _eSSR152. CC_eSSR162. CC _eSSR165.
CC_eSSR171. CC_eSSR174. CC_eSSR270 F1 CC_eSSR296 iX 7 Mric (4438 TR L & Bk
=115 100%, CC_eSSR292 FRict [ 4 E R A 55.56% . 25 SSR ARic S e R, HlE 45
A F AR B AR RIUk, FRATER 1 8 4> SSR Aric % A 4438 FARR SE & 4T 10,



RIS, BTXF SSR 514 % € 2528 TARE R K T SE PSR IE B R W] SSR Aricid A T2 228 74X

4T

SRR
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