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= B 01 £6 “
2 5 a0 P B H oy 1%
Mg e EEE
o=

%% &+ (Ficus awkeotsang Makino) £3=F (Moraceae ) &&= MEREATEY) -
AT ZE 1,000~1,800 ARMIE - B TIRAEEFREREEESEE > K
BNRE 101 & 102 ForplEEs HE S E - BiBSEAEr TEFE 1, S
7~ BRAERMER THEE 298 o DI EFSIEEERM (nter-simple sequence
repeat, ISSR) JAER SRR ABE R A 1Y FREEGRE » B0 T EEE 1 9%, FIF JFSRO9 ~

JESR18 Jz JESR26 Z 5| » B B4l H 528bp ~ 683bp & 312bp A R4 » " i
=) %k FI A JFSR09 5| F - H4IE 4 346bp B 62 » al L/EdT iR (E A -

Shp

H AT 2 (BRI aS 3 550G - SHERE iRz 4 ~EDLE -

Rz E LT 5 ol - F-Mo e

-~ W3

F LT =P (Ficus)
HaEMBEAREY > HAERF
& & # 1000~1800 2 R L & »
BEEREME - B X T REBIHE
¥ (Hypanthodium) > & £ /)N #
(Webesia pumilae (Hill)) ZF47
BRFHRES - DaBEErTR M
BERETESRBAIERT - RET SRV
/INBE R R AR BN SR R
1% 28 Bl K WERZ TP 5 B3
KEFSRREABYERKE ®
Moo HEBHEE > EHERFET
P HY SR BESES (pectinesterase,
PE) &HHfELMEET A HD

= A E R B (high methoxyl
pectin, HMP) » #/b R (K& AR
B2 (low methoxyl pectin, LMP) >
B B K P HY 85 8 T 33 B (cross-
linking) » MEFR AN IMEEHE > BIA]
R EREVERB 7T+ (=5 KB,
1979) - 2EEZHERARIT ZE
ETFZEBNAREES 2T EME > B
F/NEEEE U7 A B B PR
Z o BEIHRABHARERR &
HESARE  EME T EEDN
W] e RN A H RE] 85 4
fL o HETTE R FHVERE S - BlE
J & T/ INEWSE o IRE 98 AR E

TSR ERE RIS
*RXEHERA © Lumj@mdais.gov.tw
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EBUL . DUSE - SREB - fuEs
ERENGEREHEEEGE > #
1T omfE B R E S e = F ol Bn el
& o oAl 101 5 5 102 FEEHRE
EFomfE TEELSE ) A TEE2
8% 0 WRAEEH T o B TR
EBHITE, > mEMELESEET
HYa'E - fRTHE R E A R (KA
FERNA » WRHEE kT EERE -
FEET7TEEREUITEEE
BT HRNEEEE &5k
mn B SN 0 By T ReE i AE > A
sk B 1 o e Y B 9% [ B 0 DARS
B %l & # & M (Inter-Simple
Sequence Repeat,ISSR) Kzt &|HE
BRI (cleaved amplified
polymorphic sequences, CAPS) W4
7% HEAT o7 15 5 HY i 2
H o ISSR 7 FiRaE Rl - #EEZ

N

(- ) PBRHEFFZ 2

1y 2 B 1E B 82 2 (Prevost and
Wilkinson, 1999) » &{= (Martins
etal.,, 2004) ~ fif& (Beiki etal.,
2012) ZEAEYHY o e 8 0 BB 58
| o CAPS 70 F 1R EE F il 2 45 &5 5%
Gl (Polymerase chain
rection, PCR) J[RAEGE:Z=EGT)
TEFHYSLEZER » ZRln 2 SR
B % (Kunihisa etal., 2003) > i
& (Konovalov etal., 2005) » Z5f5f
(Ujihara etal., 2011) > A2 (Lee
etal., 2012) FEAFI A E -

RSN BT )77 A7
aimigEfe e A - REBRHEHEE
By FEEERV AR RS E A o
B = YA B A BRI B
I ¢

[REY 99~102 FNTEI R Z A R ERE N RS R E S TEE
HEITRGEEEZ > ST AR EERE A > (e TIREER 3 x 3 AR

B4 3.5 AR -

(=) HE 58

BiEafE (%) MLIFA-1 &H
AT A~ St o 5 e £ BRI B K T
g o (BAY 85 - H it
ZHTTinE - A5 H 96 FRIE Y
A E LTI > B e At LB R A
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(Z) REHK# T

il 98 EAEATIY T EE T E
SERE A ) o AR -
B2~ 4 ESh - AIBEE - R -
SR E IR - BEH R - 1
W - I - BRACSRBIALE B -

(2) %93

ERB & E 0 E 2 F
Blumenkrantz #1 Asboe-Hansen
(1973) 273k > ARy EFEAME T
45C & 48 /NFF IRz 1% » REEUH SR
Bikitg - 1S ETUNRESN  (Na,B,0,)
HY R B S RAE % > DA 3- 2K
FIKM (3-phenylphenol) |&EAE
PR I 7 Y E TR UWayom
I 2 0 AR - 37 DA 2L ME S i A
G HEHLEBEE  RE
el & MR E 77 0% 0 BB E Lee

Al MacMillan (1968) ®Y & g &
GE % (pH-stat %) > PL4 9% & Ak

(1) r’\—"ﬁégﬂi’é’\""]@r"‘wué :

Dif ¥ r 5 EEE R (Inter-
Simple Sequence Repeat,ISSR)
0375 R V)& 48 v 2 BUME R 51 o
(cleaved amplified polymorphic
sequences CAPS) % J7 /& #E 1T

o r R R 25 FEH
UBC Primer Oligonucleotide
Set100/9 (John Hobb, NAPs Unit,
University of British Columbia,

PRI ~ AT S0 ~ BEIRE
e S ISP SYNRENE S S
HREEIEIR - W%E% W%tb% )
TR B (1 R R B T

B2 % A 1

AR R T R0V R B AN
HU® > o ACFH i SR (SIGMA-
ALORICH) » & H 8 & # 0 & &
SERBEHEENHBREES
= AT AT pHE > 2RIEFE R B
B E M HEEA A R PEE M
=Ax0.01xFx1000+(TxW) = A F 42 53
SE & (mL); 0.01 B NaOH & & #
B F BJJE (NaOH=1) : 1000 Fyita
H on o mole %L T Ky 4B e HF
(min) W AKIERERKKEE= (/1
ANEETEEZE g) /45mLx fIA
R IERE (nL) °

Vanconver, V6TI23, Canada) it
TE EFm&iigFEEEE - DA
QIAGEN 22 5] DNeasy st EAH T
F DNA ZZHY » W AR & g s 85 2
JER Al TR - ISSR 35 [-HY
E UBC (University of British.
Columbia) Biotechnology
Laboratory 2 100 4HPE %51 -
PCR KIER & 100 ng Y DNA &
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2 AGAA 0.5 uM5[FHI IxPCR
JE > 4R (20mM Tris-HC1, pH9,
10mM KCI, 1.5 mM MgCl2, 10mM
(NH4)2S04, 0.Img/ml BSA, 0.2
mM dNTP, 1.25 U Real Tag DNA
polymerase) o S JE & AINF [ E%

TR 95C48E 1 cycle ~ 94C 40
b~ 55-65C 60 #b & 72°C 60 ¥ 4&
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LopEas
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40 cycles ~ 72°C 7438% 1 cycle »
PRING RS Z S E > DAPRHIES Hhal -
AR ERFE 37°C MER 1 /NEF » f2
JEVILLL % 3EBAE TAE KREDE (40
mM Tris-acetate, 1 mM EDTA, pH
8.0) HHETTEIKIHT > HLUR(EZ
$F (ethidium bromide) Z4EBHA
UV & NI HT -

EIRERE L SRR
PRI 5 (E 75 fir & BE AU
25 BER - FIREEE 125 B8R 0 RE
9 9 AT R - TR
DIZEARBTEETE > 0« (AFREER
FEARBE - 1 R 25% AT &M
2026 % ~ 50 bEHEEE
3:RFE S ~ 75 %EHEEE 0 4
RKFE 76 % LIS > WA
AXEHBERE > BRE= X (15
B x ZIEEER RS ) /4x HEEE
$ x100

EEfl - SHEWER - JitEs R 14K
fiRod (fEREER ) o 2 &R (FS IR
FEAE /4L ) 34T (Ffk
WERAL 1/4~1/2) - 44855 (R
WEE1/2LE) - REFFAEFR
R ERPYBREEZNRE 5TH
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FHUER 25 HER - BT ERFEE 125
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A ERE 1S EEET
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TSRS L, TR
H] 3 4F 69 S R By R SRR 1
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1. § 239 8& 1%

BEEFHmiE T EELR,
FyRIE 85 - H B IS ULEEm 2K
rmfeE o M CEER AR — - 3% A A
SEHA A 3~4 H RS > K6 2 BHGE
B (E—) AR fikEE
FES - SERRLLO > RANER
ek BERIVARBIEETY - TEE
HEAR B VI - iR B
EE o WEREERERI R 4~5 H -
B RV By 8~9 H > B EER 90~109
Ko BELHTRI2 R REER
Fy 150~249 Ave 2 [ > REIMNE Ky
feEE (E—) REimzEd  1E

2. 13y & 2%

EET#miE T EE2E, o
86 FEE H Ll » CEE iR

C#E - A=A E T&E
A B R IR T 8 B IREEH R
B > B0 A T R B e e Rh
PR A mR A R B m R
Pl

A o AR A A A R R AR et
TEMEEHEE > 72 101~102 4F 58 BT bt
Tl 2 MR e B U e

EBE AN 2 mm o JEEREIERE
18~82% » FER R Byt ()
EEBIEY] - FRBEMEANER
"HTE 9% REEEERBEER
1.7% - Bl EMER 1.09 weq
COOH min''g™ > & EENEIEG
T8 42% - 1 [Ef6H e S il (B AR R IR R
T REVEEBEELE (&)
MLJFA-1 A9 4 2 DA I > B E RS
77 o FYRET 101 4 9 H BUS fLfE i
( mFEREFEE A0I379 58 ) » di By
EET THELISE, -

BUraiR— THZE 298 B5EFA
MRy 2~3 H > Rl = T E Az (
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— ) fIEEEERES - AR
IRy RAL > AN RyiRek
ER IR BHEETE > SEEE R R
P AERMER T E  HEE -
MERRAE R BRI & 3~4 H > BN
R 6~7 B > BEREF BN 90 K
FHAELY A BRUL 2 K - HranfEAH e
i on e > RE AR R —(E H R

BREERIE A REER Y - RE
HER 150~158 A% - RE LK
HE (E—) > Bk REG

(=) %

BRITIEETH-ERA
Z oy TR EE o 8RB oo ¥ B
Jo A fE > AR L B DL UBC Primer
Oligonucleotide Set100/9 1 HY
100 4H5[F R AL HfE - 48R 19
HEE R TFEAZEMENSF - H
b TESEE 1 9% ) S RBURAE M
JLERSEE 3 M AR T &Sy T
? 1 5% ) IR Z > DLy FIEGE
JESRO9 ~ JFSR18 Kz TESR26 47 Al 1~
528bp ~ 682bp Jz 312bp HY fir & >
B MLIFA-1 $ HR4HA R FE AR -
"EITE 2 5% ) SRBURWIE L 0 3
ERgEH 2 oy FAESE T &Sy T R
298 ) S EM 13 [ R = R
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RS L

BEA/INVINA 2 mm o SEEERIER A
80~82% » TER T =t (B =) >
BREEYES - TEHE2IE ) RE
P RBEER2.1% - REAE
EMEE 0.74 eq COOH min''g” » &
Bagh—KmEs 75% - REF
Y Ry HIEMTE (%) MLIFA-1
4l B WERE10245H
WS mfEfE (mfEE T 5 A01443
9 B REET TEE2E, -

DA%y 7 #2 5E TFSR09 1> 346bp HY fir
& o BIMLIFA-1-~ "B EE 1 5% -
MLIFA-03 ~ MLJFA-11 ~ MLJFA-13 ~
MLJFA-14 ~ MLJFA-15 ~ MLJFA-17 J
MLIFA-18 B R [EI WY& FT - It A B
&8 E Fr % 8 T B A Hhal YY)
fir » AL 2% 51 MLCAPL 2 MLCAP2 HY
CAPS 5| & 1% i 1 i Kz PR il B B2
ZIER®% > TR "EHE29%, -
MLIFA-09 ~ MLJFA-11 ~ MLJFA-13 ~
MLJFA-19 Kz MLIFA-38 By M (&l
75) o AL 6 (S A E ] oy Ry 3 4H
HA e AR L4 TR
25% ) RIIHERAEES 2 42 -



%E{_

» B R anfERr bR

o LR CESTTRN = ST A i
B EEBIAAEH (mouth) 3-4.9 <3 3-49
ﬁ 1% pH5E T T
FRE GES Gis ah
5 mHmEm Vi TRt
HEREE (mm) fH <5.2 f 5.2-6.3 f <5.2
iﬁﬁﬁﬁé@%ﬁﬂ 1 4-5 4 tf1 4.5
BERRGIN oy na
f;;i)%iﬁ%;mﬂ $190-109 F<90 i =110
[EILRER (9 1150249t 150-249 s\ <150
B R H P >2mm <2mm <2mm
" FEAE RS MR (=l R Ae(E D[N
BEAL R EwR ZEth R ZEth
FEREEER (%)  77-82 i 77-82 & <77
R KA = RAGE
RS i % 55
1t REEE (D) 1.5-2.0 >2.0 <1.5
fit, REEEE 1.09 0.74 0.98

(M eq COOH min'g")
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EEE b T PR250% MLIFA-01

—
[ — —

BEl— ~ B KT L 08 S S R R SR B MR LLET scale=50cm (&) scale=5cm ( N[E])

B BET TEE1SE, (A£)BEMLUFAOl B=-F £ +" 8 2% (£) @
(A ) EFRINEELET (Scale =5 cm) MLIFA-01 (£ ) J% 4N BB (Scale

=5cm)
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JFSR09 JFSR18 JFSR26

E= - BET TEEISE DUFSR09~265 Tkt > 455
JESR09~26 mean ISSR primer, M means 100bp DNA ladder,
Al means MLJFA-01 (control), ML1 means 'Miaoli No.1'

BVU ~ FET TSR | DIFSRO9 S TAE st > 45 5
M means 100bp DNA ladder, A1~A18 mean MLJFA-01 to MLJFA-18,
ML1 means 'Miaoli No.1', ML2 means 'Miaoli No.2'
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bl 2 3 o e R Y e o A Y 97
@BELEBROER > HHEE A
MLIFA-01 JE 95 38 75 25 4E 0~329% 2
[ BeERE 3~4 A K 8~10 H2EEH
Sl o SRR AR AE 30% DA E o B
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HEwEE . TEE2IR ) BREE
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BIZ2 BN ER SR BUR 2RI 5 - &
EHEER 0 MLIFA-01 Y& G
BOFHERE > WERT0-64% Z
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BA - BETF T EIEE
PAor 556 JFCAPI
JLIFCAP2IE 2~ 455
M means 100bp DNA
ladder, A1~A38
mean MLJFA-01 to
MLJFA-38, ML2
means 'Miaoli No.2'

[dl >3-4 H B ds a8 A mlei > #
ERZ TR G E R 8 = 1 2 60% DA
o THEFELSE ) AR E DB &
fEE o THIE2 I WERE 0~56
% Z [ Ak I EA Y iR 2 A R
ER = vl 2 50% DA B o BEEERS
G EREE R 12AKI-3AE
REEAR - B4 - TEFE 1 5E
B THETE2 9% HERZEERS
A B 5% ~ 1% K 5% LUF » i &%
EFEE RS2 AKL-4 ABK
240 - MLIFA-01 ~ T B 3E 1 5%
B TR 2 9% ) iR EGEER TR
6% ~ 2% K T% LAT - H ik f4) &
EEFERABTRE 0% LUT - T
&~ It Es R H A S E
B EASE -

4@ =



(L% + (L YT%0) (A YT%0) 4

(L% + (A YT%0) (A YT%0) Bl

(LTXa%y) + (L r%Y) (L YT%%) El A

(Lra%9) + (L Y7%9) (L Y7%9) O 25

(L %9) + (L YI%L) (1 YI%0 B2 i

(L% + (L YI%9) (A YT%D FEGA

(%¥9~09) + (%96~05) (%0) e
(LYT%S9) + (LYT%SS) (LYa%sy) CLYS(R -
(BS'TE~0E) + (%87~$0) (%0) By o

10-VIATN HER #HIER = B
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Analysis on the Variety Characteristics and
Establishing the Molecular Marker of Ficus
awkeotsang Makino

Meng-Jin Lin*, Shu-Chen Peng’, and Mei-Chun Lu'*

Abstract

Jelly fig (Ficus awkeotsang Makino), a member of the family Moraceae, is a
vine plant native to the mountainous area above the sea level 1,000 to 1,800 meter
of Taiwan. In order to improve the fruit quality and industrial development of jelly-
fig, two new varieties 'Miaoli No.l' with traits of Laccifer lacca tolerance and high
productivity, and 'Miaoli No.2' with traits of early ripening and high productivity,
were bred. Sequence-specific markers for 'Miaoli No.1' were developed, which
528bp, 683bp, and 312bp lands were completed by JFSR09, JFSR18, andJFSR26
primers. However, 'Miaoli No.2' could be identified by amplifying a sequence
specific 346bp band JFSR09 primer. The sequence-specific markers for new jelly-
fig varieties protect the right of breeders. Two varieties were authorized to three
farmers and over 4 hectares’ cultivation were achieved.
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