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Abstract: Fifteen culitvars of Ficus carica from the United States, the United Kingdom, Italy, France and China were planted in Wuyi, Zhejiang

province in 2015, leaves were collected in March 2016 for evaluation of genetic relationships among these cultivars by SRAP markers and

observations on phenological periods. The results showed that there were differences in phenological period among 15 germplasm resources, with

sprouting period from middle to late March, leaf expansion from middle to late April, fruit setting at early May, and fruit mature from late June to the

early September. 34 SRAP primers were selected, 204 polymorphic bands were obtained by PCR with the polymorphic rate of 62.25%, indicating

abundant intraspecific variation. The genetic similarity coefficient among 15 cultivars was 0.691-0.922, with the maximal coefficient of 0.922 of

‘A132’ and ‘Masui Dauphine’, and the minimal of 0.691 of “Violette Solise’ and ‘Hongaisheng’. Cluster analysis showed that tested germplasm could

be divided into two groups at genetic distance of 0.735. ‘Hongaisheng’ was clustered alone, the others were clustered into one group. Observation on

phenological period of tested cultivars planted in the same location showed that their phenology had relation with their provenances..
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TeAESR Ficus carica 5k}t Moraceae 138 Ficus tHY), HIGAERREIT &, B ES1HMESH .. MISRerE
5y WAE (CHARARZ ) M RSB EY .. HEMER, BARRIIE. Finks. dref. s
Ve S RRE, TEIGIR 0T TG TR . WG . B B e ThREAR TS, AR R UL B
AESR HIEERA™ , 7ER0+ . SRt S mith ol R, FrEE . LR TTIR . WIS AT PER
SRR 1000 24, (HEA AR 100 AN, FEAERET /3 B ARG, 53 ARG,
TR TR A EIRA | W RIS | )RR AR, H i SRS AR R 2 o 2R A T
TR, AEFR RN T £ ISR SE . ARYE SR S G RS TAE R A E R T R . BCRE HIFh . BRI
HFh, IR AR B A ] - hskaifh, /K . ‘St 1 50 ammph, o CPEmELr |
CHARSEY | CIERXKEZY S EsRh, n CERE . CEEev . CEEr %o (H bR
TR, MELAR AL E T SRR 2003 AR E BRI E IR T IR R g i 2ROl R T H o
[FlZmf ( Descriptors for Fig ( Ficus carica L.) ) , XJTCAESRFBIMRA T HEMEWIFE, (Hb THLREPEIREL
BAZ, N A —E RIS, WHTAEE. 3024, WINSHEA AR, ashAiE P9 ke
250 gPi1S HFHIUANR . TOAER S HITEEIE, 2015 SRR AR AT 7 L TR T IR R A
[, FHEXEAREFAESR SRR R A RFE T T BEESRTHE KM A RAE KPR, JEIERE
B, GHARENEH 428 EM, HETRECkR S, TSR mBLEEY K. AEFRE S F%
VAR, Wi RN AR S RS, B IESTAE DNA K2 B Fhric Aot s B R e . R
B, SBGRZRMT . WPl 25 R TR IR ORI S ERE T Fmiste .

HHR AN B4 2 5P (Sequence-related amplified polymorphism, SRAP) FiAREAEE, faxg . HE=R,
et BT SRR H AR B TERERI A AT )5 AL, EIZ B Tk Cerasus pseudocerasus, 1
Armeniaca mume, 32 Malus pumila, ##% Citrusreticulata, FH3= Solanum tuberosum, #¢ Oryza sativa, 2= Brassica
campestris, 7 Allium sativum, 59E: Lactuca sativa, 57 Apium gravelens, YA Gossypium herbaceum it Al
FEHE (ISR . Magnaporthe grisea ) HYBHE A BB ZHY: . BHESAEE AT . JERERL . JePfidh
TS BT ARSCRIH SRAP bRicHARZ: &Pt S SWHT AR 15 Oy I ERF T AR
1TV RGR AN, DI ATAERFR TR R AE . PR3P o Ak B iR ALt

1 MRS *

1.1 FRFREBEER

TACRFNT ST AL T LA R SCESZAACR LA ERL, 119°49" E, 28°54' N, 4K 91 m, MRVEZIIE,
HOER RS, AR IS0 16.9°C, 4ER/KE: 1 445.7 mm, 4FE H BRI 1 963.7 ho iZIBEET 2015 4E, (Sl
0.13 hm®, 15 MFBS| A WHNTEE 4R TACT R, B R TTRIR 25 ¥k, b 1R, T35 55 cm, Hb
21 emo FEATHREE 2.5 mx 1.0 m S0/ TEAs . FRIRIE =1 o SEE L BORR) . e PEIES . E, R 1.
1.2 M8

2016 4 3 H, BANFPREPLEN 5 0k, EVCREMEK TP RIFN S 1 ~ 2, [W— S5 9%
TRNFEA RIS R A, Rl S = & H .
1.3 WREHE
1.3.1 ZHZ DNA By B JEPH AR ICR A B s A R M 2H DNA 2 BGAFE (20488 )  (BioTeke, db
50), DNA $2BUS 81 1.5%BREHE SR B Pk FI Nano Drop 2000C f k%4 R 13 I e 4SRN etk | i3 R ik
Daso /Dago 7E 1.8 ~ 2.0 Z [8)i) DNA ¥ FH T J54E PCR ¥4,
1.3.2 SRAP 5|4 PCR §38% MK 15 (it RIS 5 O FESEETT SRAP 5190iiik, Je3As 34 914
e . THI 2SS (WK 2) o FIHX 34 &514%F 15 Gy e T SRAP-PCR §14. SRAP ¥~
B8 57 8 % 20 uL 44 £ £ 10.0 uL 2xPower Taq PCR MasterMix , £54z DNA 60 ng, SRAP F{i5147 1 uL (10 pmol-L™),
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Table 1 Information of 15 cultivars of Ficus carica

REAR i b B3 LN RITBIR
HWAh, ‘B1011° FEEFE M R4 e 1 ORI
LfEs (<A2127) SEEIMAE R By R GHIE
SERNIE (‘A1347) SE E AR e MM HiBh et 9 ] A3 I e
‘ALMA’ S E TN #H AN & k2 N 173}
=S B ARFIBT AT EAEIX. ok R IR GHIE
A 2 H T B FAE 22X WG, AR LN KIWE
‘A1213° SEEIAE R gk Bharfa KIWE
FARLEN BBV R SEEINAE R % L VAR N BlIE
‘HARZR ERE R A - YA NN AR N Jim [ 5
WeAmLr FEETEEEN FRgEa &k KO 15 B A
YRR rpE AN N A Ja 5]
EgEi) FH L AR o REA i 520 e 5 [ e
IR L 2R kA, RER |
GRHL 15 HHET IR ekt AR N Pl A
‘B110° SEEINAE e EE N FAR i) K HIF
ik, e E, AR,
#2 SRAP3|#
Table 2 SRAP primers
G5 LB G5 LB G5 LB i LB
1 ME1-EM8 10 ME2-EM3 19 ME4-EM2 28 ME6-EM12
2 ME1-EM9 11 ME2-EM4 20 ME4-EM3 29 ME6-EM14
3 MEI1-EM10 12 ME2-EM5 21 ME4-EM4 30 ME7-EM2
4 MEI-EM11 13 ME2-EM6 22 ME4-EM13 31 ME7-EM7
5 ME1-EM12 14 ME2-EM7 23 ME4-EM14 32 ME7-EM14
6 MEI1-EM13 15 ME2-EM8 24 MES5-EM13 33 ME9-EM7
7 ME1-EM14 16 ME2-EM12 25 MES-EM14 34 ME9-EM9
8 ME2-EM1 17 ME2-EM13 26 ME6-EM8
9 ME2-EM2 18 ME2-EM14 27 ME6-EM10

TUF51# 1 puL( 10pmol-L™ ), ddH,0 FME 20 L PCR ¥ ¥4 BiAE TC-XP A #4{( HiHiEi H ) b4 7. SRAP-PCR
T IARF R 94 CTIAS T 4 ming 94CA%E: 1 min, 35CiB Kk 30s, 72CIEM 1.5 min, 5 MER, 94°C28E 1 min,
50CiR A 30s, 72CZEM 1.5 min, 35 MER, JERLHRG 72CLEM 7 min, 4CTHRAF. RMER)G, 1% PCRY-
BRI 1.5%3 B HESEIC LYK, Rl PCR ¥ B AE: . B FRRNDIR 2 E,
133 BEAESR T4 PCR YW HBNEHEEE Ik TG, ARIELIGLER, iricm—K P 8
HE IS . EHENIERR L, Bl 1 #oR, Tl 0 7R, R NTSYS-pe2.10e #bFikfTist & 24
PESAT A AR Y SimQual R AR STE)HY DICE & H 1 254 GS, Genetic similarity JFISZRE S GD,
Genetic distance ) , F} SHAN F2F AR MBSO B AR 1152825081 (UPGMA, Unweighted pair-group method
with arithmetic means ) , iH#id Tree plot FEH A i ZR A,
1.4 ERW

2016 £ 2-10 H, GAWFPREHLIEEL 5 PRSI THEZNIH . e . e SR S I, & 3 didsk 1
K, BCPIEE AL,

2 FER55F
2.1 EHITLMS AT

FHEAE R TR IR 15 A SRhEA S ZE Y pai e T, 255802 3. 3 3 0, Frd RbA) e s
E3IHPTH. B ‘Blo11° , ‘HARYE | ‘Bl110° & ‘#FF , HAEE4 Ah Tage g, B ‘H
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Table 3 Phelological period of 15 cultivars of F. carica

T B3I JEH FESIH SRSk sl Wi R JESRHH SRS
‘B1011° 3.14 4.01 5.01 7.15 HARESR 3.30 4.10 6.30 9.10
A 3.30 430 5.02 7.30 RN 3.20 420 5.01 7.30
SENNE 3.15 430 5.01 7.30 AN 7 o 3.30 420 5.20 7.30
‘ALMA’ 3.20 4.10 5.01 7.30 R 3.15 4.10 5.01 7.30
=S 3.14 4.20 5.01 8.10 N 3.20 4.15 5.01 7.30
‘Al1213° 3.20 425 5.20 7.30 P15 3.25 420 5.01 7.15
DTS e 3.30 420 5.01 6.20 ‘B110° 3.14 4.01 5.01 7.15

O SRR 2 3.14 4.15 5.01 7.15

AR HE6 HIE, ‘A1213° , ‘4R 785 H TR, HAeREMA s HY. Sﬁkﬁﬁgﬂﬁﬂmﬂﬁﬁﬂﬁk
k6 AR, 7 Hval, 7 AR, 8 A i), 9 AW hiZs. Wi BF, Siihi e R S, Hi ¢
(s A SEWDE BRETEIHAMEZE 15 d, HRY
Rt 2% 7S NS 4 XA N A 23 BVA At ()3
W3, HAENELE 15 d N, WER EE,
7,7 (AN 1| 1% RV 7 pA S S/ e S i L
FEREWARRL, SIS MO SEmE SREE
o (B 1) e o tael, st
P2
22 FEEYNSSHEST
FIHITH LY 34 A SRAP 514506 ToAE I
2H DNA #47 PCR &8, SR bEREa i vk 4 R i

APEIREY BT E . EE A SR
B2, &2 2514 MEL ~ EMS %} 15 N EAE
SRAFPIOTEENE . 34 51993 204
SEAT, ST 100 ~2 000 bp, HH A5k
5 127 55, 78K 62.25%, FWITAE R
i) ) L PR 22 S HH X

A- CESRSUHZE ; B- BB 5 C- C@figF ;D- I .
W1 BEME . UEL . CeRER . AW
“th B

Figure 1 Leaf of ‘Masui Dauphine’, ‘A132’, ‘A212’ and ‘A134’

B2 314 ME1 ~EMS ¥ 3% %
Figure 2 Amplification profile of primer ME1-EMS8

2.3 EERLESR
¥ 34 55140 W8 B S VE R REASERE . R NTSYS-pe #8115 ARkl Dice BB REL, 5
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FUBHEARIREAE 0.691 ~ 0.922, ¥4 0.409, BiHHA N TCALRF P GESR R ARG . Hp s 5
DER KLY . CSEWIE 5 CEHER ZBIBBHERLREER AN 0.922, RIHNERIPGES R Rk, 5
MME R SR AREZS SR8 Bk “HR 5§ ‘G915, HEHEELIRECY 0902, JEZ R Rimit)
Jg LrREA R CHARSER | HGBREMRIREERN R 0.691; Hkch CHARSE 5 ‘Bl10° , HiBtEMHEIAR
A 0701, 15 ANTCAER SRR EHE AR EGE N 4.

F4 15 A EERIMEREARLLRS

Table 4 Genetic similarity coefficient among 15 F. carica cultivars

B S Do L HBT Az wE NE TR FY ‘HA  &fft B HE
pa BIO' ALMA™ BIOII ARI® Th) g B o e TR sems g P i
‘BLO’ 1.000

‘ALMA’ 0794 1.000
‘B1o11’ 0789 0.863 1.000
‘A1213> 0760 0833 0.858 1.000

| 0775 0828 083 0814 1000
Az

iy 0730 0853 0819 0868 0843 1000
Fitive,

Y 0721 0745 0711 0721 0735 0730  1.000

YNERZ 0755 0770 0.784 0.804 0789 0775 0745 1000

PFED 0858 0.804 0.799 0.750 0804 0770 0760 0784  1.000

TR

Ve 0873 0.799 0814 0765 0858 0794 0755 0809 0922 1.000

FHHe 0789 0833 0.828 0.828 0902 0838 0730 0814 0809 0.843 1.000

‘HA

e 0.701 0.745 0.740 0779 0765 0819 0691 0804 0721 0.745 0828  1.000

Sy 0784 0828 0.882 0.804 0848 0824 0745 0819 0814 0838 0843 0775  1.000
SE? 0740 0784 0.848 0.779 0794 0779 0740 0804 0779 0804 0819 0760 0922  1.000
< 0755 0789 0.784 0.755 0789 078 0755 0819 0775 0799 0814 0775 0848 0833 1000

2.4 RAEDH

FIH UPGMA JEXR 15 DN TCAER PN TER 04T, ST IR SOPIRIE (I813) o ML 3 BTN, TESHEAH
RLRECH 0.735 ZbRTHF 15 N TAERSFI S A
2 R, Hp ‘iR MERh—K, H
SR, R CaREA SHAG

—
—
Fh2 IR Bk, BIRER R, m _|—|: 1’5%
—
e

‘B110°
e
‘H M

51 ORI 3 AN B NRAE ‘18

B0’ UL K TS Tane?
HPmer B ¥R ZY AERIFARED || o
HEE, RIHPIE ZBIEE R REE . KAh, R &
Jiﬁ 5 CHASR BREN—AK, — L

{E AR BEAHLRECH 0.8 A4, FoR o - — — — Rl

Wi Z MDA E—E e 22 5, HARm A3 154K E S UPGMA R £ B

FRERASE =25, BUAS, 15 ANShFhe)g)sig Figure3 UPGMA dendrogram of 15 cultivars of F. carica
SEARK .

3 4G5k

YrRhi G SRR I AL 25 R, R A . A SR BVETTE, SRS HETEMRIEA . 27
HKF EXHERTERBL, FE AL AR E SRR, AWIURIA SRAP 23 FARCEIAR, xR H#NLE X
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B 15 DTEAERSFIEFTIRED T, 25O Z R SR B RITCAE R i [l B it 22 5 . 45/, FI
FITHREHE) 34 2% SRAP 51¥IXETAREGEEST PCR 9748, L3545 204 S50, P RSN 127 5%, 28%
7 62.25%, Hy WAHTHM, Hm 2SR .

BALAR LI R B R LSRR B A AR ) R 2, PR R, SR ()i 22 5
PERUD, RIGRGORABUE . ARSCIRZREN], 15 M Z R R ECRALTERITE 0.691 ~ 0.922, AH{UA
Bt ey R CSEmIET . BRI A RS SCREZS L o 0.922; EARAVE ‘aiEA 5 CHAR
SR, R0.691.  CLEAD ARAMTCAERE A, NER, FOERRAN, BERTEE, i, Hiek, %
KRR Regaf, WEE ESHATCAERG A B2, SR RERIFS, BARME 15 A Hb
BRI R EA K

BEIREITESREN, ey 5 (Em . CHR M St S L R Ko H
SRZ5 ZMMCRGRAEGE. b ey 5 (R B REFIERLEN, #ROE O R 5
F RO SRS PREPERILARFILIR, RGPS R, SR
fE A& . — RIS, EF—HDCREMFEB AR DR, R MGt 1 5 RARSIRE
BRl, SRAP 73 FARCHAREBL F R REEE, AT — i soe it  Pma Kk il
K2R BAIEREAE R, PIRL RO SRR, i FR SRR s A SR A e
MM, RGBT ARIFTESEE,  BAELD RIEARIVE, SRR, REOVRL; i 2
RICABIRIHETE, RPACAPRLLE, REAESREC GG, W E AN, P TeE R it e 22 5
PEARF G, IR R Bk E] 0,922,

YA MERAE RGN, [l —AKREM T RERARIAN &HEF 5 Xl FRojsiimE2 15 4, ke
W R BORSEGHRIL—BG T BRI K CFT KRR BRI B, HARZERIIME 15 d DI,
RGRFZRILH) A 5 CHARSR PRS2, MR 10 d 925, BRI B RSL IR 22
40 d, ZEHER. RERRELN CHALR Al ‘B1107 syt I ARITREN 2], 25k
BAHZE 60 d BERIM. [l —ARINE T, Wi 5 S ihSn BRG] 5 B4 it e AR S B R
Bl AT, AT RRGR RO, ATCAERIE R R B AR R SR — e B
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