0 NI A = 2R T
Forest Research

2022, 35(4 ): 33-43
http://www.lykxyj.com

DOI:10.13275/j.cnki.lykxyj.2022.004.004

E TR BIFN SSR #Ric HIBE R il A an
EESEESHEED

~ s 221 1 2 1 N 1*
(1. B FRFRARAREE T I, P EMRER G AFFR BT, dta 100091;
2. Tl A Bl i 25 AR B im AR T i, H90 Bemd 746000)

A [ BEY 1 iR 3R E MR S DCH & B e i B SR IEA T T AR S A e ZAe i, AR
AR BT IS R AL . B AR BES % . [ 7k ] R 13 1 SSRARICHS K A 83 A i Fft 14
110 BREPBRIEAT R PSS E AR AL AR M, XA R T 68 AN dh Al 90 BREpRIEFTIE R SRCHRILA
PRI FIAIAT, B Ja I T TR AR SSR ARIC I AR RN R LA, [ E5R ] P rgitoi s Al
B PEAR AT MR AR PEFE RO 5 1.83 F110.79; SSR 434 & B 83 A~ FP A4S 78 AR S RIAL, Ui
A AR5 B35 0.683 F1 0.754; X SLSER IR 53 3 R4, HEDI BB 345 HoR R A7 — € AH
Ktk FREGEE M AP RR 2 SR ITE M M SEETRUARIMALL, T SSR N
TR R AR BEART 1] T8 [ — S R AN TR B SR AE Rl — 3 [ 458 | B mgdhAy 78 MR JE R LR il SSR
IC LRI E S AP BRI, ELREROMOR GG R o I DM A SR RS A e, SR A
SRR A MRV E S, N E SRS BRI AR A AT B RS MR 2

AEC TR L P i ol

SRSRIA AN s RBUZRENE; BRI BoRPRR; AR BE S

hES2£S:8722.3 SERARERD: A

M HE ( Olea europaea L.) N K B F}
(Oleaceae ) KEE#iJE (OlealL.) W4T A, &
TR A ARATIRIER R BN o b ey Ao 2R 52
M R, &S 2R g R AN
NEMATR, 1T DL S RGO M IS0 AL, 2
B R T A 25 T ARARFE AT A
JrE e, HAMKARARRE T, AR
S AP b A S, TR R RN R ) S 44 IR
Y, HEro ARk 12754, 41
A 7E 54 A~ FE Z M M X P R [ KR A5 | b T
1964 47, M REZLIF R T imdons 5 | Fh s a4k
BRSE, B T HINBER A4y . HPE L &

ks H . 2022-01-27 &1 H ). 2022-02-25
RAWH . FERESVAITRIEHSEE (2019YFD1000602 )

X E 42 1001-1498(2022)04-0033-11

JNVERE UMV A A L X A AR X, FF e T
PR AR B AE = S HRT, 3R O o A e
k3 2 620 t, (HITiTAREN LIH T E K
K, AMORE h 2E 1R AE I ( https:/iwww.
fao.org/faostat/en/#fcompare ), K, &4 E
ORGP E A R AAS 2 B BIIR i 7 6T 6] P A
SRR R S | A YL BRI oS, X B S
Tl ) 2 72 F18E % 22 B 1 o0 B 2 X — WIF 9 1 T 2L
2R,

] /MRS ot o 26 R B 8 a8 A 2 AR PR
SRR Z, R SSR AR R H H 7
FO PP RO e B R KR

MR K, T, RIRFSE AL, WA W, R v MY RS E, i : 13811833021, Email: zengyf@caf.ac.cn


http://dx.doi.org/10.13275/j.cnki.lykxyj.2022.004.004
http://dx.doi.org/10.13275/j.cnki.lykxyj.2022.004.004
https://www.fao.org/faostat/en/#compare
https://www.fao.org/faostat/en/#compare
https://www.fao.org/faostat/en/#compare
https://www.fao.org/faostat/en/#compare
http://www.lykxyj.com

34 Bl R

2 W5 % 35 %

S5 I H] SSR FRiC R A [ IS b o B PR AT T
ARV . B FTTH S S I o B 5 2 S 7
YEF BL/R £ . ( World Olive Germplasm Bank
in Cordoba, WOGBC ) 7l % |f 5 i s 11
( World Olive Germplasm Bank in Marrakech,
WOGBM ) M, filifi 25 T 1 000 Z- - i
Fih & RUERAE K4 A1 LA SSR FRic Ry E 143 F 508
Diez %" 3 F SSR #ric 441 I~ WOGBC %4 %
HL 289 S IHHIOAE i A, DA A TR R TR
AIA3 2R 3 AR, R UE SO 1 b v vt 435 b 1Y
VORI RNAR TR o A TR R 8% ot ke iy i
D] 5 b o 2 b B PR PESHEA 7T L A3 B R R 5 [T
MRTH R B RS

TR TETHRIORS it o 40 g% Z2 RE A5 T
TS T —Lbb . BRI AESE0Y LT SSR Arid it
B amAEE AL R R s 2R, B
RIMBIIARM I, L%/ SSR
FRICHFSE 13 A XN T s A8 2 ek, R B
ol A 194 35 % 708 S5 32 f T AR )RR PR A ] it e ]
351572 5 . Zhan 25U [ ISSR Fll SSR #5012 /1
By P48 VG B b 5 A% 22 FEE, S5 RIS
PO AR TR E RIS, Li 550 &8 SSR #r
WCSEE T A A B ), Dy A ] gt
e KRR GRIFIEAABFT o EFXF B R i X A TR
ZAE5F0 B SSR ARG IR AMEIR 30T T 17
WA, H KRB RLSAL Z R s, RN T
253 AT it R ] G R AFAE — B AN 22 Sk 5 RS
ZEU ] SSR bRic s b T 50 i ke i, B I
FKIE R A 5B R A E R T,

A5 A TR T 3R RIS = 7 X A
Jo A X ——H 8 Bl e T et s i
TRAVH SSR FRICTF ' 1 it i 25 5 I 2 1R 41
B, HOEC T R TECE A E ER92E S JFARIE
TSSO PR )35 A5 00, 45 ORI RN 1
HREII S RS IR ST, 3B R B R S AP AR
THEEMAEZRE ERRR . AW ERg
MIFPBTREIRS [ . B A B ARG A R 2%

1 MRETE
X80 bl B 2SR
IFFE T PR 3 B 1825 Bl e T

PN RgRbel : Be e T 22 BE AR S B i M i 5 T Rk
WHAL B (104°53'28" E, 33°24'13"N), i T

1.1

P TV LR KR AT 5 KIS TR A 5 Vs el
(104°47'59" E, 33°26'18" N ), i TP iR
DK o P bl 2y A 1 Je VAT 45 by
W, 4 1000~1 300 m; ZHbIX MR BE, 4
PR 14.9 °C5 AR, RAFFEIAHE
FEAY 61%09,
1.2 Ik

AT NS 110 BREHR T T SSR 730475
X LB RRJE T 83 AN A AT, LG SN G| B L Rl 61
AR, EASIFER MM 2240 (£ 2),
IO EER A PN b, HAFAE R — A
ZUCTIFRRIIEOL, S S ARTR] A4 R AN TR SR Y
B RURAAE, AL AR IRE . IrRE
(1 110 BREER T, SR F 68 Sl Ay 90 BREABR T
HR, ATHTREDNT (1L 2); nliicE
A EARA T O 1.5 m Ab a0 S B I A R
RS R 245 30 AL, T I A RICR SE R Y
PRI AE 5 SRS 2R AV I )5 2R RAZ AR

M5E .
1.3 FHi&
1.3.1 AABEIMKRMNE  ARIEEFREY R

{4758 ( International Union For The Protection
Of New Varieties Of Plants, UPOV ) & i i iiHL
BT AR TS R (TG /99 /4 2011 -10-20) #F
FrRAPRIE , A4S 11 DB PRI 15 SR
Mk o A EPSON #5 {¢ Fil Imaged #& 1
( https://imagej.nih.gov/ij/ ) $13H M A G F0 &
AHEE s, i RS BE S 0.01 mm A3 AR < RUF
0.01 g WHLFR e R | SRR R R
132 AABEIHRKKEL T > JH SPSS
V26.0 (IBM Corp, Armonk, N.Y., USA) %4k H
LB, TR RARECRE MR 30 A~ EE
M5 E, T BB AR SR B PR 2
FH Microsoft Excel 7158 i JE #5 % ( m K/ 58 ) |
AR (SRR ) FIERITEE (TR/
MREAR ), FFEE BRI R . ArifE2E AR
SR, I SR AE 2R T B R A
3R 10 ANEEG, BRI A2 X-0.50, SRR EE
WA F G IR T 2RS0T R . iRtk
RSB ED kb T RAE, R R,
THE A Mok $8 45 19 Shannon-Weiner 2 4 145
B, A H= =3 (P)(InP), i, PRt —
AV IR . XECEMR . BrE MR IR


https://imagej.nih.gov/ij/
https://imagej.nih.gov/ij/
https://imagej.nih.gov/ij/
https://imagej.nih.gov/ij/
https://imagej.nih.gov/ij/
https://imagej.nih.gov/ij/

5% 4 W fr B, &5 FETERAUN SSRARICHIPE RIMHINE A R 4 E S s Z R T 35

F1 KES| Fhib B AR HEREE
Table 1 Imported olive cultivars and country of origin

P 45 YGRS IR W W5 LR VR
No.  Abbreviation Denomination Origin No.  Abbreviation Denomination Origin
1 AlS %% Elbasan ALB 44 XAJ PUFT%E Thiaki GRC
2 BL i Bella Di spagna ALB 45 XL-3 FL& Konservolia GRC
3 KL Ak Kalinjot ALB 46 KLM-1 RHi % Kalamon GRC
4 MZ-1 KAL Mixaj ALB 47 KLM-2" F+$1%¢ Kalamon GRC
5 Mz-2" KAL Mixaj ALB 48 LDLY1 hZFALE T Ladolia S T GRC
6 XGYS P& {7t H] Sigoise DzA 49 LDLY2 hZFARE 1T Ladolia STI GRC
7 LGT* 22 57%F Blanquette de Guelma DZA 50 QJ-1 2332 Koroneiki GRC
8 AGE Rl %/ Amyglalolia ESP 51 QJ-2* #Fi2F Koroneiki GRC
9 ARBO Rl /R P =4 Arbosana ESP 52 QJ-3* #1i2F Koroneiki GRC
10 Borriol (%] % Borriol De Castellon ESP 53 Taggi’ ¥+ Taggiasca ITA
11 APTL RMHFEE Empeltre ESP 54 AS-1 [ Ascolana ITA
12 EPTL REFFE Empeltre ESP 55 AS-2' [ Ascolana ITA
13 FJ %N Farga ESP 56 AS-3* [T Ascolana ITA
14 GDL Xik/K Gordal Veal ESP 57 AS-4* KT Ascolana ITA
15 HJ i # Hojiblanca ESP 58 AS-5% Fi ¥ Ascolana ITA
16 KNK %2k Cornicabra ESP 59 AS-6* Fi[37 Ascolana ITA
17 LJYX1 Bz 5% FE 781 Longjingyuan1 ESP 60 FA-1 5 Frantoio ITA
18 LJYX2 [l 5t bl 762 Longjingyuan?2 ESP 61 FA-2# # B Frantoio ITA
19 PGL KL Picual ESP 62 FA-3* f#5 Frantoio ITA
20 DG-1 7R Arbequina ESP 63 FA-4* % Frantoio ITA
21 DG-2# H % Arbequina ESP 64 LX-1 ¥ & Leccino ITA
22 DG-3* S Arbequina ESP 65 LX-2* 3 A Leccino ITA
23 XPG-1 /N3 Manzanilla ESP 66 Nociara-1 % i Nociara ITA
24 XPG-2* /NFER Manzanilla ESP 67 Nociara-2* H#i74F 4 Nociara ITA
25 XPG-3* /NIER Manzanilla ESP 68 PDL-1 ficZ R Pendolino ITA
26 GLS ¥ % % Grossanne FRA 69 PDL-2* ficZ R Pendolino ITA
27 LKs* A5 Lucques FRA 70 BKLL 1250 FlFi Biancolila ITA
28 SLK ¥bJ¢Z= Salonenque FRA 71 DLD 1 B 3% Dritta ITA
29 HYT-1 HAER% Verdale del Hérault FRA 72 GLA ¥ B 5 Grignan ITA
30 HYT-2# #HREE Verdale del Hérault FRA 73 KLD Bl Coratina ITA
31 PXL-1 S HIF] Picholine FRA 74 KNN* FEHE## Canino ITA
32 PXL-2# FZHIF] Picholine FRA 75 KXFA* F1#i i % Frantoio A. Corsin ITA
33 PXL-3* FZHIF] Picholine FRA 76 MLYL B 4% Moraiolo ITA
34 TC1 ¥ Tanche FRA 77 Nostrale i 53 Nostrale di rigali ITA
35 TC-2* ¥ Tanche FRA 78 QMLE Y+ /K Chemlal de Kabylie DZA
36 ATS R[4 Agiousorous GRC 79 QMLL" YIHz . Chemlali TUN
37 JYGL & Golden leaves GRC 80 KL 5% 4. Crimean USSR
38 LDG PR Gaydoyrelia GRC 81 N2 J 1T Nikitskii 1I USSR
39 LYLYN IS 5 L 58 #:47 Lianolia kerkiras GRC 82 N-79* N-79 USSR
40 MJL £ Megaritiki GRC 83 NXT JE B4 Nisiot ALB
41 MLK’ kgl Manaki GRC 84 KRD* %k Cordar —
42 MTN’ K Adramittini GRC 85 wz REN =
43 WL FL#i Valanolia GRC 86 A33 A33 —

#: * hGenotype i PO HE SSR AR 1c B H se 55 K AL J5 e (B A BE AL, 5 48 20 REVE A0 T I 6 SRR, R T B Y R T A B <
NTCHHE: EIRE%S: ALB=RF/REJENE, CHN=[H, DZA=f/R XFII, ESP=FisEF, FRA=VAE, GRC=#, ITA=EKFl, USSR=Hi7;
B, TUN=RJeli. ~E

Note: “’marks the deleted genotype duplicates that identified by the Genotype®software based on SSR markers; “*’marks individuals without
phenotypic diversity; ‘-’ no data; Country abbreviation: ALB=Albania, CHN=China, DZA=Algeria, ESP=Spain, FRA=France, GRC=Greece,
ITA=Italy, USSR=Union of Soviet Socialist Republics, TUN=Tunisia. Follows applied the same abbreviations and notes.
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Table 2 Introduced domesticated and selected breeding varieties in China
w5 M5 e HH Ik ms W5 e W Ik

No. Abbreviation Denomination Breeding method

No. Abbreviation Denomination Breeding method

1 CG24  Wi[fl245 Chenggu24 JR&HASEA % E
2 CG32  H[#32% Chenggu32 fi%|sz/:ik e

3 CG47  ¥[EH47%5 Chenggud? wimsEiky

4 CG53  I[f535 Chenggu53 Je1sz4EikH

5 F17 F-17 o B B R B

6 FS17  FS-17 R AR

7 HKY1¥  #g4E1 Haikouyoul JR& Az bk s
8 HL 253 Huili RS E
9 HOY' 4EKK9 Huaou9 BHLH x R AR RMIASE TR
10 JF6 JLU%65 Jiufeng6 RA S AL H
11  YT14  =H14 Yuntail4 Je Il Seikit &

12 YC44*  EWH44 Yuchand4 SR BRI AR

13 YZ01"  01z% Yunzal B > SRR A2 TAR
14 YZ02  02Z4% Yunza2 BB x QM A BRMI RS TR
15  YZ03  03z%% Yunza3 IR x S AR AE AR
16 2S24" 1111245 Zhongshan24 [iifsebk s

17  Ez8-1 %85 Ezhi-8 R MM SR E

18  EZ8-2¥  %#[Hi8% Ezhi-8 RA MR E

19 Ez8-3*  %Hi8% Ezhi-8 TRE P E

20  HK-1*  #[1-1 Haikou1 ISR E

21 HK-2¥  #§[1-2 Haikou2 T SEA R E

22 JYMXL  RHAKEM sylvestris  F& [F MU 1 2 B Ak 7 fh
23 SS-9 2429 Seedling9 T8 T x SRR

24 REA

J&, FISPSSV26.0 (IBMCorp,Armonk,N.Y.,USA )
BRI 1y RR ER I 3 55 0 VR e ) 2 A P s
M, Ward ik R0 BT/ ffple T
ZRRRIFRIURIR, (AT BIET r BAbk i R AL
oyt e, S HIEME M EbE, NIk, 78
TR ZREVERT, X[l — 5 b 42 1 Z AR ik e
BHRBCEBER T AT

1.3.3  SSRAFIZ AT RAE MM 51k 40 g
H, FHREY R 2H DNA BEBGRFI & ( RARAE AL,
dent) $2H DNA, Mo © A BFE rh it 13 X
Prifa s H HZ AR SSR 5141222, brE v t)n
HRLAS THTAORS Btk DNA A3 3093865 5 [k an {5 B0
7 3; PCR ¥ B4R AR R AFET S | Trujillo 1,
FIH ABI 3730 AL ( REAATH AN ) #4T
TE BRIk, K PCRM™ Y, WNArA Liz500,
N E 1R (RO AN SR EL O B - o &
FIPEXT IR, ASHEA R . R Genemapper
V4.0 ( EEAMEARAF) B SSR Hidk,
KIEJE A5 RE Rk SSR SEH Y,

134 SSR ARSI 547 FIJ] Genotype
R JIWT T 110 ARBARKAY SSR JEN S . &
FRAH R 3 A 5 4347 e £ TC BRA s A (Infinite
site model ), BUMEIZE A 1, & T X 03 A,
FIH GenAlEX 6.50 % /129 3+ 35 15 Z e S 4L,
NI 257 FE PR (NG ) A RS IE AL (NG )
WL 25 B (Hy) MBI EE (Hy); 8
Structure 2.3 B4 Wi T A Jk R RS )8t 15 o4

SR TR A5 B 0 R 45 o B PRI AR OC R A, 2 (H
Ki&E R 1~10, S5 KERERZHE 10 K, BK
iZ47 100 000 ¥X Burnin 1 1 000 000 ¥k %4t . %
R AL RIELL 84 Structure Harvester ( http://tay
lor0.biology.ucla.edu/structureHarvester/ ) #1, 3
P& InP (D), AK XRifKJENER: K {E; Clumpak
( http://clumpak.tau.ac.il/ ) ¥ 10 Rizf745 R 57+
P A RLEE ( mean similarity ) % = XF 1 A8
K{H ; Distruct 1.1%% %4 52 3 43 41 45 S ol WAk .
BEXF 90 BRAT REMEIR SRR, F MSA v4.05%% %k
A E P B RR TE] ) SSR LRI IR =S s F Phylip
3.695P% 4 i “Neighbor’ 2 7, DA A RS
( Olea europaea L. spp. cuspidata (Wall.) Ciferri )
ANIHE, XTERRIIE R R L BN, AR
{& (bootstrap ) %~ 1 000,
1.3.5 A TARA L SSR A KA 45 Mo 48 % A 547
SRy VA 2R A R 388 15 728 S5 7 il o 1 1 AH G
PE, FIH GenALEX 4420 Xif 1 1 5 bk [1] 2% AL FE
B RS SSR A AU s A& R B A MR T Mantel
Kege, mEERE N 9999; BF—iHrin (&b B E
MR T A RABRIR . (T BT PR A T
B PR Y FE AR R A G

2 HEHRH59M4

Bz e E A A AR B MR ) R TR A R
T SRS R R RS R
A7 2 SRS Z B AR 90 AREABRIAI AR, H I
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Table 3 SSR primer information
5 (A= EcE A ClEZ sl BARE HRRBRADN  Fbnid %0k
No Locus Repeat motif Primer sequence (5-3’) Tal°C  Size range/bp Fluorescent References
Cmom  ene DASSRTENCTT T ww e
2 GAPU103A (TC)ss ;:: g%ﬁgggﬁgggﬁ#ﬂc&c’*m 60 150~184 Tamra [23]
3 GAPU59 (CT)e P ‘éii;gggg&%ﬁ?ﬁg@g 60 208~222 Rox [23]
4 ssrOcUA-DCA1 (GA)» A o o AL 204~230 Fam [24]
owmocss v LMW s e
6  ssrOcUA-DCA4 (GA)1s ;:: %TT%’XET/LIE: ggmggélﬁlgg c 55 128~186 Rox [24]
7 ssrOeUA-DCA5 (GA)s ;:: &%ﬁg%%%ﬁ?&%mi%% 50 195~211 Rox [24]
8  ssrOcUA-DCA9 (GA)ys E:: gﬁ%ﬁ%&%%ﬁ&ﬁﬁ%g%% 55 161~205 Fam [24]
9 ssrOGUA-DCA11  (GA),s(GGGA), E:: ?ﬁg?gﬁéﬁgﬁgﬁgﬁ%ﬁfﬁfgg 50 125~161 Rox [24]
10 sSIOUADCA1S  (CAKGACH | %ﬂ%gﬂﬂ gg :Iél?gﬁgég 50 242~266 Fam [24]
11 sstOeUA-DCA16  (GT)13(GA)ys ;:: Eﬁf&g?g:g%ﬂ :g:;f%gg 50 120~178 Hex [24]
12 ssrOeUA-DCA18 (CA),CT(CA)5(GA)so ;:: gﬁ’?ﬁégﬁéﬁéﬁgfi&iﬁgﬁéfg 50 168~184 Tamra [24]
3 UDoseo1i (CTHCANGCTLCA), F: TGACTCCCTTTAAACTCATCAGG o 105-132 Farn -

CT(CA),CT(CA)q

R: TGCGCATGTAGATGTGAATATG

ANRE SN R B 75 A A ] o, AR
(FE1a) B/R: —Seg R fpk S HAb SR RN
— 3, MR E LA LT ST 8 5 15
2 55 W E 53 5 WE 32 5 RN R, A
i AN R BRI R — 3, B 3K
O TR] BB B R NS Ak R
HIFP #AA 2 S BRR IR N — A o A [ it ol ) B
[ERAEONIRAL, FIFEARAR MR IR E R At &
SRR KRR A —
2.2 BidimEs SR EREEESENE

XF 90 BRELER P AH R S R IO E IS, 1A
68 MR M B (F 4), FEtRE T R
B K 0.22, K 0.10~0.58, & Afl &t
i (0.58 ), HUCHITE (0.27 ), MHEK (0.25);
A5 5 R BRI R AR AE 4 (0.10), FHLUCH A
7 (014), ZHMHIEIIME R 1.83, WHIN
0.81~2.05, HRAE Sl %t 0 TS5 A SR FNIAR A . o
TEPEIRA B R BN 0.32, i 0.20~0.47,
AR EL 3 SR INE T v A o 2 g B SR A% 3 TR R
o B A 15 D a R BEUNE 42 A4
SR SRR R 2.8; ZREMEREOE N
0.79, {LHIN 0.49~1.40, HAH BN SRALFLR

FRETEAR
2.3 [EEimEHmFh SSR tRiEs FEE

HTF 134~ SSR ARiC, Genotype {429 454
R 110 BREIHEE Sk A 78 BRI LR A, H
PRI R TR 55 5% 17 i Al 44 LA A B, R H SR
FERIBUATA], AR SRR AN ) SRR A0 JE U RUAH ], 4n
CHAL BR8P AR AL K
L RCR IR A R RN S
(1. 2). DEE A5 H A & Fh A A [ 5 A
B, R WA SRR w A 14 5 °A33 T
T 1 5 DURE FRh Bk B 5 <k 5 Ay [R] — FE R A
TE 78 ARy R AR oy 39 AN JE P AR YR T 78
Wi E S, 21 MRE TR hREZR, 16 M8
FHEARLEE, 240KIELM. &T SSR IR
e, DARMRRMEHANISRE, XA e 1)
90 LI MRS PR I R AT 45 R ([ 1b) B -
G RSN U 7 N8 R S 08 5 6 T = L1111
SRR B A4 ok A TR — SR S ] Bk
REBE ]y — A, e wiA R il
RGP 8 5 NI i Bl ) RO I A K i
TR E R R, IR E LT SR, R E 247 IR
320 IR E 47 RE KA RSB —, K
b SN A AN ) 32
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(a) (b

h?ﬁa\ IIA
HK-3 CHN
LES FRA
GLATTA
HK-2 CHN
HI ESP
XGYS DEA
CG24 CHN
PDL-2 TTA

Q-1 GROC
AlSALB

YT CHM
IYOLGRC
XPG-1 ESP
XPG-2 ESP
PIXL-1 II A

H2Z5 CHMN
FA-3 ITA
S8 CHN
FA-41TA
FS17 CHN
CG53 CHM
EZB-1 CHN
CG32CHN
E#8-2 CHN
MZ-1 ALB

AS-1ITA

JF6 CHM
Nostrale TTA
FA-1ITA
EA-2TTA
A3
ARBOESP
KLDITA
Y202 CHN
APTLESP
Q-2 GRC
Q-3 GRC
LX-11TA
Q-4 GRC
LDLY2 GRC
LIYX ESP
XAJGRC
LG DZEA
NI USSR
HE-1 CHN
MLYLITA
NXTALB
KL USSR
KL ALB
OMILL TUN
LDG-1 GRC
Borriol ESP
BL ALB
KLM-. 2 (JRL

N-T3 USSR
FI ESP

W

LDG GRC
KLM-1 GRC
TC-2 FRA
AS-4ITA
GDLESP
KRD ESP
PXL-2 FRA
PXL-3 FRA
KNN ITA
PXL-1 FRA
Nociara 1TA
KNK ESP
TC-1 FRA
AS-2ITA
PGL ESP
HL CHN
DLIDITA
SLK FRA

H: (a) RAELE; (b) SSR FH

mﬁﬁﬁgﬂﬁ%@ﬁﬁﬁ

|
AT A

Notes: (a) cluster based on phenotypes; (b) cluster based on 13 SSR markers. Numbers on the branches represent the repetitions, Red

characters note varieties bred and selected in China

IYVGL GRC

Nosiar ITA
OMLL TUM 249
MLYLITA ...
KLM-2 GRC......
XA GRC i
Q11 GRC
Q14 GRC
QI3 GROC
QI2GRC .
LDLY-2 GRC,
KL ALB

MZ-2 ALB 167
MZ-1 ALR B3
AGE ESP 237

XGYS DZA cevvvsievasncsssiessmessessessenssss s sssassasees
TC-1 FRA 100
TC-2 FRA 1000

PXL-1 FRA ...
PXL-3 FRA
KNN ITA

PXL-2 FRA...
H25 CHN 2
HIESP B4

LIYX] ESP s s H
ARBOY ESP
DL ITA 2T

DG-2ESP s "
DG-1 ESP 20

HEK-2 CHN
FA-4TTA

FA-LTTA ..
FA-2ITA

HEK-3 CHN
FA-31TA

LKS FRA

KXFA ITA
Y02 CHN
N-72 USSR
KLDITA ...
AS-2ITA

AS-11TA

XPG-2 ESP
BELL ITA
XL-3 GRC 13%
1 DI Y1 GRC.... kil

POL-11TA
I’I)I <2 ITA

I/\ II[\

KRD -
GDL ESP
KNK ESP .,
LIYX2ESP ...
F1ESP
NXT ALB
HL CHN

APTL ESP 135
Baorriol ESP ... il
AlS ALB .
BL ALB 13
HK-1 CHN 208

JF6 CHMN

KLM-1 GRC, 63
M2 USSR

Mostrale 'IT.~\

HYT-1 FRA 1
KL USSR
AS4TTA el

PGL ESP &2
SLK FRA
55 CHN

GLA TTA
A33 -
Y114 CHN ...
IYMXL

%ikﬂ’]ﬁ{ﬁi‘%riaﬁl ?I%i] EP Elﬁt

B 1 ETRES SSRIFCHMEEHHEMEHIERMBLLER

2.4 BrEim@EBimA SSR FRICHIRfE S
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Table 4 Phenotypic parameters of olive varieties in Longnan
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Notes: The left columns show quantity traits, and the right columns show quality traits. Position A is the position in which the organ shows its
largest asymmetry. Position B is reached from position A by turning 90° along the longitudinal axis in a way to present the most developed part of

the organ to the observer.
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Identification and Genetic Diversity Analysis of Olive Cultivars
in Longnan Based on Phenotype and SSR Markers

XU Yue', HUANG Lan', LI Jin-hua', DENG Yu?, ZHANG Jian-guo', ZENG Yan-fei’

(1. Key Laboratory of Tree Breeding and Cultivation of National Forestry and Grassland Administration, Research Institute of
Forestry, Chinese Academy of Forestry, Beijing 100091, China; 2. Institute of Olive,
Longnan Academy of Economic Forestry, Longnan 746000, Gansu,China)

Abstract: [Objective] This study accurately identified the existing varieties and calculated genetic diversity
in Longnan City, Gansu Province, which was the main olive producing area in China, and provided a refer-
ence for the introduction, domestication, breeding and utilization of olive germplasm resources in China.
[Method] Identification and genetic diversity were analyzed for 110 individuals of 83 olive varieties collec-
ted from Longnan city using 13 SSR markers, and phenotypic diversity was analyzed with indicators such
as leaf, fruit, and stone for 90 individuals of 68 varieties. And the clustering of varieties based on pheno-
types was compared with that based on SSR markers. [Result] The phenotypic diversity indices for olive
varieties from Longnan were 1.83 for quantitative traits and 0.79 for quality traits, respectively; SSR mark-
ers identified 78 different genotypes for all olives analyzed, with an observed heterozygosity of 0.683 and
an expected heterozygosity of 0.754, respectively; all varieties could be divided into three groups, and the
grouping of varieties were more or less related with their origin; most of the varieties bred and selected in
China were closer to those originated from Italy; compared with those in the phenotypic-based cluster tree,
different individuals of the same variety were more inclined to cluster together in the tree based on SSR
genotypes. [Conclusion] In Longnan, 78 varieties with different genotypes were identified based on SSR
markers, which shows a higher accuracy in variety identification and a clear kinship among varieties than
that based on phenotypes. The phenotypic diversity and genetic diversity of olive in Longnan are high, and
the introduced varieties are mainly from the western and central Mediterranean countries. Whereas the
varieties bred and selected previously in China are more similar to varieties originated from Italy. To diver-
sifying olive germplasm in Longnan, more varieties should be introduced and bred with varieties from dif-
ferent countries.

Keywords: olive; phenotypic diversity; quality trait; quantitative trait; variety identification; genetic
diversity
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