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SUMMARY

(FEQFE)

1. Introduction of kiwifruit and wild Actinidia Germplasms

To select high-quality kiwifruit cultivars, germplasms included in Actinidia
chinensis such as ‘SKK 1, ‘SKK 3, 'SKK 5 etc as early maturing cultivars, ‘SKK
2, ‘SKK 4, as their pollinizer cultivars, were introduced from China. Germplasms
included in A. deliciosa were also introduced from China and they included ‘SKK
7, SKK 8, 'SKK 9, ‘SKK 10, ‘SKK 11, as very mid maturing cultivars, ‘SKK 15
as a high-sugar, large fruit cultivars and its pollinizer cultivars, ‘SKK 16. In
addition, ‘SKK 22°, large-fruited Hayward, and ‘SKK 18, a pollinizer -cultivars of
Hayward were introduced from China, Japan, and New Zealand, respectively. ‘SKK
60" and ‘SKK &80 as red-fleshed germplasms and ‘SKK 61" as a pollinizer cultivar of
'SKK 60" were also introduced from China.

Other genetic resources for kiwifruit breeding were also introduced and they
included A. arguta, A. arguta var. purpurea, A. kolomikta, A. polgama, A.
melandra, A. macrosperma, A. valvata, A. eriantha, A. deliciosa, A. chinensis, A.
rufa from China, A. hemsleyana from France, and a hexaploid A. arguta 'lljae’
from Japan. These germplasms were propagated and evaluated in Suwon and then
the germplasms were planted in Cheju, Namhae, Haename, and Suwon for regional

adaptability test.

2. Selection of early-maturing kiwifruit cultivars

Out of the introduced early-maturing germplasms from China such as 'SKK 1’,
‘SKK 2, ‘SKK 6-4', ‘SKK 12', the fruit of 'SKK 12 and 'SKK 1’ could be
harvested at Sept. 15 and late Sept., respectively as early maturing kiwifruit

cultivars under Korean climatic condition. Fruit skin color of these two cultivars
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were brown or light brown and their fruit shape was long oval form. However,
flesh color of two cultivars was different each other; yellowish light green in 'SKK
1" and yellow in 'SKK 12'. The color of fruit calyx was white in 'SKK 1’ and
yellowish in 'SKK 12'.

Regional adaptability test and demonstrative test in farm orchard were carried

out for these two selected cultivars.

3. Selection of mid—maturing kiwifruit cultivars

Out of the introduced mid-maturing germplasms from China such as 'SKK 3/,
‘SKK 5/, ‘SKK 10, and ‘SKK 4’, 'SKK 5 and ‘SKK 10’ were selected as desirable
mid-maturing cultivars. The fruit of 'SKK 5 and ‘SKK 10’ could be harvested in
Oct. 15 and late October, respectively. The skin color of the two cultivars was
brown and fruit shape was long oval form. The flesh color was light green in 'SKK
3’ and 'SKK 5, while yellow in 'SKK 10'. 'SKK 4’ was selected as a pollinizer
cultivar for the two selected cultivars.

Region adaptability test in 4 areas, Wando, Haenam, Namhae, and Suwon and

demonstrative test in farm orchard were also carried out.

4. Selection of high-sugar, large fruit kiwifruit cultivars

Out of the introduced large fruit cultivars from China such as 'SKK 15, ‘SKK
16’, ‘SKK 18/, ‘SKK 22, and ‘SKK 23’, 'SKK 22’ and ‘SKK 33’ were selected as
high-sugar and large fruit cultivars. In the case of 'SKK 22’, fruit weight and
soluble solids content were 1795 g and 147 °Bx, respectively. These values
showed considerable differences from 115 g and 11.2 °Bx in Hayward.

In the case of 'SKK 33', its harvest time was Nov. 1, 10 days earlier than that
of Hayward and fruit weight and soluble solids content were 1096 g and 150 °Bx,
respectively. 'SKK 23" and 'SKK 34" were also selected as pollinizer cultivars for

'SKK 22" and 'SKK 33'.
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5. Selection of red—fleshed kiwifruit cultivars

To select the red-fleshed cultivars, 'SKK 60, ‘SKK 80’, and seedlings of 'SKK
60" were evaluated. 'SKK 60’, ‘SKK 70-77', and ‘SKK 80’ showed partially flushed
with light red color only around -calyx. Although any satisfiable red-fleshed -cultivar
was not selected in this program, 'SKK 60° and ‘SKK 80° were considered as
valuable genetic resources for the development of new red-fleshed Kkiwifruit

cultivars.

IP:14.49.138.138, 2017-11-03 15:50:43



CONTENTS

(B = 5 2

Chapter 1. Introduction

Chapter 2. Situation on the Kiwi Research

Chapter 3. Objectives and Results

1. Methods
2. Results

1) Introduction of kiwifruit and wild Actinidia Germplasms
2) Selection of early-maturing kiwifruit cultivars

3) Selection of mid-maturing kiwifruit cultivars

4) Selection of high-sugar, large fruit kiwifruit cultivars

5) Selection of red-fleshed kiwifruit cultivars

Chapter 4. Attainment of the Goal and Contribution
of Related Department

Chapter b. Utilization of Results

Chapter 6. International Scientific Information.

Chapter 7. Reference

,10,

IP:14.49.138.138, 2017-11-03 15:50:43



i

AT A o] T

A1 #

‘B
_Zrl

=0

mK

THE

B’

14,

!

ol
Ko
or

E

1

[ A=
4 3

A

%

o)

2

5
“

913k oF

)

zo
o =

7F. a5

1
=

ol

<
)

N
70

il
X

&4

oF

2. 7Nets

R

A
i
A

e

E
=

ERERSE

Q)
H

Aohe) AL FRoERE F24 ANEFE

7}

47

=1
=

PR

A
i
A

E

vh BAER 2 A P2

,11,

14.49.138.138, 2017-11-03 15:50:43

IP:



7F TS AEE =Y

47

1

K

t
e

R

A
e
A

ah b A 2

K

ﬁo

b
Mo
ot
X
B
1

[0

T

o]

7l 1Y%

47

1

K

r
e

R

A
i
A

ok Bae] AR 24}

K

ﬁo

A7)

1

K

t
el

R

A
e
A

ah b A 24

K

ﬁo

ol

ol

20
0jo
T

o

1= o

l

i

o

,12,

14.49.138.138, 2017-11-03 15:50:43

IP:



oo

A
i
A

m8

mK

<H 1 MEDH> DHSZS 2

ok
M

Mo
Hlp

X
=)

oF

G f ok Tl =9

WA 2 4

)]

2. At

=
54

3. AL

frhel 2 oputhe

g

7F. RAPDE o] &3 =%

wjr

e
o1

M

o ok thel fAAEe) FuA 54

ol

20
o
Zr

<Hl 2 MFoH> =dE MU ES

Fohel faae) =9 0 A4

=

7k 2AF

4l

%]

’

tohef AES AW 128
4 1

g

) F24F

’

3

ST =z ¢
ANES

o

2) 2RF

el
)A

A
g
A
o)
Mo
Hin

o
N

Hip

0

wjr

A

1) 7hst

2) sHE ol A1Y

K
i
s
Ho

—_—

0

o
Hin

:AU
Mo

Nd

,13,

14.49.138.138, 2017-11-03 15:50:43

IP:



2) AF= A Y

7}+3]

3

3

kg AEF SKK 1'% 'SKK 12'9] 21EZ X

4. 2=

2) 2

<N 3 MEIoA> =M

Gl
X

G
Mo
Ha

e
Mo

Nfo

R DI EN

=

g 24%

e
wjr
o

[0

o)

oA

puze)

A

29 5

2)

el
wr
o

—

o)

,_llyl

’

<

= ‘A 33, ‘Ad 53, ‘AW 10

o AE

=

D SAF

=
54

7h W8t

70
wjr
i
ol
o

—

T

oo

0
10

-

o

—

ﬂ!

g
X

A+
i
-

)

b
No

o

0

wjr

A

1) 7hst

2) sl Mg

K
i
i
Ho

—_—

0

o
Hin

el

Bk

ol

20
0jo

[<z]
=

<A 1

ol

B

[0

,_Myl

o)

7 19 =

wA
ey

b
B

,14,

14.49.138.138, 2017-11-03 15:50:43

IP:



el
-
o

[0

)

oH

ze]
wjr

o7
K

0
il
o

—

O

,_H,W

il
X

~X

o
o

’

A 225

bl AES
23

S

) 13% 33
71 A2 A
) 73}

2zt

=1
=

=
54

e
wjr
o)

—

T

o

)l

_Zﬁ

K

7h AA A=

W) s

=
£4

0

il
o)

—

,_H,W

1) M8t &

2) el Al

oj
0
K
p
-
Ho

—_—

0

X

3r

3) B7=

g 'SKK 22’9 F7} AF5AE

Ao 57h A

=

= g3
D AFE A

SRS

4.

T

oR

wA

—_—

X

-

KA
N

—AO
xr
I

—_
o

o

N
o

,15,

14.49.138.138, 2017-11-03 15:50:43

IP:



7}5]

3

i

< dA

Zohe) AlEZE SKK 22'9) AlE

= 4

A,

5.

il
zl
Ko
Hio

Hi
Ky

ol
-

FRI>

B
Ho
ol

o

<X 2

A9 =9 % 47

Fohel 34

0
il
X

[0

o

oH

70
-

o)
K

e
il
o

—

O

T

cal
~

Mo
Hlp

WA

o|)
i

of
=

il
T

~

-
i
-
Mo
ol

<

X

o))
%

2. B5o]

o
N
wK
i
-
Ho

—_—

0

it

qr

H
-
M

ﬁo

oot

Njo
W

Ho
o
Mo
ol

D Al

a4l

A 5 &

,16,

14.49.138.138, 2017-11-03 15:50:43

IP:



i

Mo
e

1. A 9o 8ts] "Kiwifruit 99"

el
a

ey
o

7

U AR 3

Aohe) 53

Ol

2.

el
a

ey
o

EAE LR

—

0

3

0
il
e
oo

e
g

;AU

A7 A

,17,

14.49.138.138, 2017-11-03 15:50:43

IP:



M1 g AqiEniAel e
14, 71«4 34

Fgrol M o] AFEFT F42 wulel % W =M FEA He FF& =US
Addste ¥R 5 o8 ZHA7E g A2l TS ste AMEER e R S3UH
B

=
AEFHA Pl O £F/1&E A Rolgm AYsty Aok e, AeE =

G AZololn AAA AR Hlste] f8RAAY FAABAY HEA BHI §o|5A
i, waiE ARA AAAAANE e o] 228 Aolmz X $FEFFo] 2L

ool Atk olgh o] Fiioke] mulgFol HEF olf
SAGel WS HEsdn FEA®] @ Ay wEolth = A, ul,
AoATzdlN FEFAATI U3 AYso] AFFl AL dou A A%

FARAGRI} HA 3

o
>
e
o\

Fe= €A F9d7Guvenile stage)E AHstAoryt Aol HY] wjEd 7]EL
<=2 wHjdl 93ty AFH FAS FFId AFEAAA

Hag 5~10de] Ao HTh wEbA, oyt ool AAAT dEHES % JIEAA FYPe
FEFATS G2AA FAYSF E8S E3le A 79T Aot

$-Zuet ZoEde AuEEe 1989@olE 835 haolA 1994 A 137%aE F7tEH
, AabEEe 3487 M/TolA 8741 M/TZ FA3] F7lEx e FAolY grE oz
o] SRFE FEHI Yor FEF I 92doe 50 M/TOlA 93dolE 280
M/Te2 Z753 g

vt A wuj&Fel o oy AFF K4S 19959 ddATh Tl SF oA
'Hayward' ¢} opdtiel s mujsle U2 dAAoz Ry Add ‘B FFo] oy os

A A Qe 27 &F WA FA49

,18,

IP:14.49.138.138, 2017-11-03 15:50:43



adez At =2 5 AAHAA o]7]7] % §F HEEA
O #F=o] 140g oAH+ PR Hxrt 20%o|4EHE 1FEola HEN CY
shefo] 2ufjol = 1FAY Ao FF

®
)
4
o
z
o
i
1=
=2
X
»
53
J
ol
1=
r o
o
U-IH
ofN

@ Y AR AR SRS EE

® 457 F%

So02 XF7A AWEz JdE 7129 'Hayward Rthe Fdo] €535 43 =

SAsoF & Aol

tlo

SZygele AF7HA 'Hayward'e] FEFZE 'Matua’yd "Tomuri’ 5] ©]-85 il
Ao o5 FEFE FEE HLY A7 vE deksd HlEl Fe die] Ao 2y
FAR=AE on dHE FHd AE A FEF FF A7 2] JgEHo A
deliciosaZ%¥ ’'Chieftain’, ‘Mb51’, 'Mb6's B2 FEF FFo] Agggom olsd 93
FEE Ao dul 'Matua'ol o) FEE =Z7|7F o2 Ao HlE 20%0ld & AR
Uty feugd e 58 ti3dE sty e s 5 5§40 Z5F ol

2 AT FoeA gk fFRAAS #HY FETE 20%0]/4delal Vitamin Co] §Eo]
200mg/100go.2  28jo)lA How Ao FIry] I AAX FHFo] 120~140gE  TolA
AejE L A= 'Hayward 2 o8 FF ®ls| €53 3 /MASolH AddE FHAAdF

=

759 Mo] Red?l /MA= =telA

_—

1EFE FFTE A UH¥  Hayward'® FEF OFETS O AEE #®n olyg
HFAPGH S AAS st Ao AufsUsodA RgdeEx FEE&or Ftass 3

24, AA - AgH =W

Arieles 299 oEs 597K At e AW Be] B v wde
o] BUE A7 Faetel £HASY J1EE BFL Aok FrhAE HAFY FA2A
g 2

—_L
H
e AREES] 1909 aMEe 9 10T Ln

,19,

IP:14.49.138.138, 2017-11-03 15:50:43



AP FRAS e mEt AvlEFe] FUMEAlC Ao dA e IFFEFoeE ud
3500~4500 M/TAEZ 481 Y Aoz Ax Au|FS YA 8500 M/TH FUF
4500M/TS X4 13,000M/T o2 1712 Afdzn ot T3k 199 AnvjEe B gy

Ao FWAIe] deirbAe 1996 A (FA Y A 100g o)’dh)el Kgd 2,700 0™
TEEH}EY FA 80~100g)°] 22009, &FF(FHAEe FA  60~80g)ol 1800H]  FwiE
e Aol FE Yito] AA ] 0%PER | W] F7ke] e Az Beln
Wb BAe]l T 120~140ge® AP FFS K4T AT @A A¥EE Ao
AikgE 9F 10,000 M/TelA eF 28l 20,
Bk AS 30009744 EL F ol FAEYS 2deld FUAL & Ak = AA

#2871 Q= Aoge A lkew ARPEot mEDS Fohy $HOE 20000M/TE

sy
12
ol
-
N

O

S
S
S
—
N,
N
ol\
)
>
my
N
e
tlo
e
|-'E1
9,
i
L)

FAstEEE 5000 M/Tolde] Aas &avd ¢ glo] Fohd Awwae s8] #w oz

o,
ot
o
k=
o
S
S
S
)
Lo
)
3
X
)
w3l
1>

Ot
ol
n)
A
k1
—
o
o
S
S
r
o
o
o
ox
o
Ll
b
R
]

r
=
2
ol
i)
b1
Ny
Ho
)
(D)
Pk
o
=

el AFEF F4 209 ool 1 ALY B B4 D BE wFo] &
5 O date] 2adE 47) Alglel7] WEel F3 A% fFel M) 1F Fuzom

27 4 FA7 RESdn ®d A4S 0 494, FAE4e FuaseR A9

,20,

IP:14.49.138.138, 2017-11-03 15:50:43



5ol it

,21,

IP:14.49.138.138, 2017-11-03 15:50:43



M2 &
Fae
F2) oy

FARAE S

U2 7|=0HE ¥

FAoke) AujA o] 1,379 haoll 8741 ton AAFOE  QFEFZHo] 118 M/TUHE
Italy, New Zealand, Chile= 10~208]¢] SFolt}. il Au)=717He]
Hwstd F#FHAe $gvabrt 634 kg/ha, 9Eo] 1,081 kg/ha, FAAE=7}L

1611 kg/hao® dEI FAM= HE < 50%HE o2ttt a8y =8 R H &)

©
rle
o
5

1M, EdddMe dxEs Pyt 164%2 dEd v& gojxy IF G4
AWN=7F 100go]Fld whel $EuEls 80gl® AR mA A Ede AFoltt
o) AwjEFeo]l ‘Hayward @IFFoZ Ho o 53 FF9 g}
b G=7F 20% oldola FFo] 140ge® FHAe AV|7t & o] A
o] FHALL @A7A For AujErr A AuiEA] 2 e FEOE GO F

Jriele Aarets] 918l Aol
%

Fo FEAFEE AT A7, FEIY, AHSs soyRtEyg =2

o
o Kiwi AMEI=7E 19+ Italy, 29+ New Zealand, 39]= ChileE

oPugET 10~200e] WAT Mol musdth ey AMEZME sl 20%
A

Fo] 140go 2 #}A =V} F
Zzo o7 SAHA Lu gk EI FK9 MMo] Redtb Green -Yellowo =
AR JdEo oy H4Hde] mv|9p JRyF ol FF JfAHe] aFFHEZR

Ze Aty AmEstaA SAs T ="ata Atk 9EIF 20% o]doln #HFo]

mul ol HlEY CY dEFo] 200mg/100g2]
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No. Kind Species
1. S5 A. polygama
2. S 7 A. macrosperma
3. S1 A. arguta
4, S 10 A. eriantha
5. S 17 A. arguta
6. S 14 A. rufa
7. S 16 A. polygama
8. S 20 A. eriantha
9. Al 65 A. chinensis

10. Al 7% A. deliciosa

11. Adl 9% A. deliciosa
12. Al 123 A. chinensis

13. Al 115 A. deliciosa

14. Al 16% A. deliciosa

15. Ad 10& A. chinensis

2) Genomic DNA &g
e o] RAPD H#Azd 793 RAPD £4& 9% DNAE oy
Z B ¥ hexadecyltrimethyl ammonium bromide(CTAB)S A& 3lo] &2 3 At
Zt AE MAE AT 5g9 od dS HA FAAE ALEStY IAAIEE A w
Ag BLAE7E H2E rrdetAad. A FEHY B2 AIEE 50m polypropylene tube

of &7 €& FT 65CF A3 CTAB extraction buffer [ 2%(w/v) CTAB ;

(711
o

20mM EDTA, pH 80 ; 100mM Tris-Cl, pH 80 ; 14M NaCl ; 1%

polyvinylpoly- pyrrolide(PVP), 0.2% [i—-mercaptoethanol(l € & yZFof| H7})]
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Grinding flesh leaf tissue
) 2
CTAB extraction
3
Add PVP
nd
Chloroform: isoamyl alcohol extraction

. 4

Isopropanol precipitation
3
70% EtOH washing and air drying

) 2
Resuspending DNA pellet in TE buffer

2 2
Elu Quik DNA

2 2
Store at 20T

23 1. Procedure for kiwifruit genomic DNA isolation

E 10 #H7Este & EFsPT. 8 59 £ F 65TCAA 147 ¢ 64
% %29 chloroform : isoamyl alcohol (24 : 1)& H7Isty 2 4o & L& AL
A 3087 FATIE 4T A 13,000rpme. 2 1587 A EgsHt. dAEHFE A

offt
12
d

S A2 50ml polypropylene tubedl =71 ©, TYHF9 isopropanolS FH
7k & Ao 1A 7t DNAE I AAAT. tAl 4T Al 13,000rpm e 2 4

A AHd"E DNA pellet2 70% ethanol®Z A &3 F 15ml microfuge tube
o &4 2L 60C9Y speed vacdlA] ethanole] £€A3) AAHNEZE air-dryAHT. A
ZAlZl DNA pellet& 700uL®] TE bufferEs H7}std 65T waterbatholl A =29 X
12000rpme.2 1583 AR o5 FedwnsS 9A AZE 1.5mL  microfuge
tubel &7 =kt o] W DNAZF €3] =4 &dtt® TE bufferg © H7bsto] o
Al &S AZ T o] e]l DNA #2834 aFstd Fig 13 2o
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HzHo7 ddojx genomic DNAE agarose gel oA #7953t single band
2 YeHves s Fdstdi, RNA 2 EFEo] B genomic DNAS A%
Elu-Quik DNA AAHS ©] &34t Elu-Quik DNA HAWHE H71¥53t4 DNA
bandE Hole BEY gel& ¥ ZF binding buffer(TAEES A} 3+ agarosexd Y
4% 28", TBEE A8& B¢ 38M)E 71 F geld #A H<v. FEHE= 50T
Sz 583 ¥y DNAE ZEEA 37 Y3 glass milk 1pl/binding buffer 25u
Lol HE&E HUdg, FEE AL 108G & F
7000rpme. 2 30x7F dAEHYs 2 Aede wedt. Wash buffers 500ul 7}

0% YAELT T

FERE 1274 invertd 3,

F d77F 2 pipette tipS A&, ZASHA pelletE T

Hsae o wWAY., Wash buffer® 7tste 9SS ¥ o 3 T 5000l
reduction bufferg 7}3 £ 287 dAEHSTIH. A5AS HA F O 30x7T A4
2 S 3 200uL9 pipette tipg HA 7T ©S 49 reduction bufferE A A

il AL speed vacE A A pelletS 3087 3087 AxAZ , ERF 2

5
e
0~30uL 3<& TE buffer® 713 pelletS & 34 50Co|A 5872 Ttk 307 4

ZA214 ogaiAdyg. DNA A =S DNA Fluorometer,
TKO 100(Hoefer jit)S ©o]&€3 33 PCR #Xd& DNAE 5Sng/uLE 3 X3l o] &

At

3) B9 RAPD HAxx 4
g I genomic DNAE 7FAx 31 PCRE 3 3ol dojA A Holxu 3

A= RAPD ZHAE A7) 93te] PCR ¥Fg&H FA Q249 template DNA, Tag

g

DNA polymerase, primer, dNTP, MgCl: 5¢ 2% = Z7L #2133 PCR 3
4 3FE e A% H A ADdSE FHE A

£ RAPD #ZA zd 79 APdole A deliciosa AT wuwES o &3, 72t A
e 7]& PCR #Hr$8&942 template DNA 5ng, primer(OPA-01, Operon 10-mer
A Kit, Operon Technologies, Almeda, Calif.) 5pmol, dATP, dCTP, dGTP %
dTTP(Promega) 22+ 100uM, 7Tag DNA  polymerase(Boehringer = Mannheim
Biochemicals) 2.0units, MgCls 2.0mM, 10xreaction buffer 25ulLE H7}stxx Y
HA BEE Fe dadE 33 SHFE FIE T vkE A5 20uLE XA AT

RAPD B4 e < 3 AHE-H PCR 7]

Cycler(TouchDown, UK)E AF&stdo. Z ®gAzF 92 2%

A= HybaidA} ¢ Thermal

=

%7 full

fr
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denaturations 93l 94T A 5&ZF ®EEAIZl ¥ denaturationg 9 94T ol A
30%, annealingS Y& 35CoNA 30%, elongatione 9l 72CAA 60x7 453
HES- Al 71 & 72Co A 78 3F full elongationA] 7 t}.

% ZZH DNAE FMCAFY Seakem LE agaroseE 12% FEZ gel
S wEol FHAYIYEHFX(Owl's Standard, OWL Scientific)E ©]&3te #2|3
t}. ethidium bromideo] L2 F UV trans-illuminatoroll Al #Z3s% 31  Polaroid

667 filmo 2 A1 298 te AHE 48 An

(7}) Template DNAS H%
T Wrg &9 500 ETEHE= AHAH genomic DNA 4& 33tz A
deliciosa®] template DNA <& 5 10, 15, 20, Z28]al 25 nge =2 44 TEE &
glsle] PCR3 % agarose gel ol DNA band FHS ®HlsHT. template

DNA #7}%E AF 48 ax5e 4718 w3sd 712 526 5o Frsd

s
PCR W& &AY primerd AP T=F FA37] Yl primerd =5
=E 10, 15, 20, 25, 30pM=E 3}
A}, Primers G+ C content?} 60%¢1 CO13 70% <2 C02E AF-& 34T

1, 5 283 10 pd2 ¥ &AL ZAF F

(t}) ANTP9 &=
A PCR %<& 93 A INTP =2 7937 sl PCR w3 &
Ay dATP, dCTP, dGTP % dTTP9 &H ¥== 50, 100, 150, 200, =g
250 pMZ 27t g2 A g HS EA AT

Rl

(2}) Tag DNA polymerased T %=
2 PCR ZZ&3% AdAYd+= RAPDE 5371 98l Tag DNA
polymerase? AA TS5 FH3}LA Tag DNA polymerase THHFHS 05, 1.0,

15, 20 283 25 unitsZ zt7Z 23t w8 A S A XA,

(7h) MgClh9 5%
PCR &3] oA Tag DNA polymerase®] Aol IFH<A MgCle 3
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ghelal 7] fgk Al@elA MgCl, %+ 1.5 20, 25 2831 3.0 mM=ZE
G424 st PCR ®E8&ds 4z AT tF PCRE o MgCl ol99 g&

g gy e4E5L AV JFE TR #3893, 10xreaction buffer=

s Y3yl #Astd 4713 PCR 7€ H8 €902 PCR FF 345 35 40, 45
50, 2@l 553 &2 ZEste] 7247t PCRE g F agarose gel oA PCR A=
8]zt band AFo]E ¥ w3 T}

4) G U F <9 RAPD #4

(7}) Random primer?] A%

PCR 8 ¥ tduF9 RAPD €4 &E&<S $7HA71A PCR =< W

E 4ol FSlstal polymorphic band®l Aol %2 primers vlE A&y s
10029 random primerE WASE A  deliciosa AEY wmuEfENo. 1003 A
chinensis A% 9 muj=No. 12)¢ genomic DNAE 7}1x1 H<%E3 RAPD H3F %
A FH AFAaA Fd8 HFH 2dSE EWE st PCRE deAt. PCR W8 &
259+ template DNA 10 ng, primer 10 pM, dNTP 200 pM, 7Taqg DNA

2

polymerase 1.5 wunits, MgCl, 2.0 mM =181 10xreaction buffer 25uE H7}3s}
a1 BEE g "HagsE FI3Ygy. B O Ade A8 E primere  Operon
TechnologiesAtol A A& random 10-mer primerZ4 A, B, C, D, E Kit &%
20704 % 1007H primerg AHE&3tAth. PCR #42 H<3 RAPD HAzxd +9 Al

P9 U Ao A3 PCR e 47 Ads Tl @A v do] 4592

re
r g
ey
i
1)
11
ol
k]
2
=
>
av)
-
Sis
1x
>
o
o
4
Og{:,"
ol
S A
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P3G, B AP = 49 random primer A Ao AdE 48789 primer

£ RAPD ®#24o AF&3AT(E 2).

¥ 2. RAPD &2 2183 48 primers

Primer Sequence No. of No . of Primer Sequence No. of No. of
(5" to 3") AP”(a) PP’(b) (5" to 3") AP“(a) PP*(b)
A06 GGTCCCTGAC 10 8 C12 TGTCATCCCC 9 8
A09 GGGTAACGCC 8 6 C20 ACTTCGCCAC 10 9
All CAATCGCCGT 13 10 D01 ACCGCGAAGG 12 10
Al12 TCGGCGATAG 11 9 D02 GGACCCAACC 14 12
Al13 CAGCACCCAC 13 12 D03 GTCGCCGTCA 12 10
Al8 AGGTGACCGT 10 8 D08 GTGTGCCCCA 13 10
B03 CATCCCCCTG 10 8 D11 AGCGAAATTC 14 13
B05 TGCGCCCTTC 13 13 D12 CACCGTATCC 9 8
BO7 GGTGACGCAG 12 10 D13 GGGGTGACGA 8 7
B11 CCTTGACGCA 10 9 D14 CTTCCCCAAG 10 10
B12 TTCCCCCGCT 8 8 D18 GAGAGCCAAC 13 11
B17 AGGGAACGAG 13 10 D19 CTGGGGACTT 9 8
B18 CCACAGCAGT 10 7 D20 ACCCGGTCAC 13 11
B19 ACCCCCGAAG 14 10 EO01 CCCAAGGTCC 8 6
Co1 TTCGAGCCAG 12 10 E02 GGTGCGGGAA 10 8
Co02 GTGAGGCGTC 11 9 E04 GTGACATGCC 10 9
Co03 GGGGGTCTTT 9 8 E06 AAGACCCCTC 10 9
Cco4 CCGCATCTAC 10 8 Ell GAGTCTCAGG 7 6
C08 TGGACCGGTG 6 5 E13 CCCGATTCGG 8 7
C10 TGTCTGGGTG 7 7 E18 GGACTGCAGA 14 12

AP : amplification products ; YPP : polymorphic products.
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g 15 F2& Ao = 4879 primerE Al{3to PCRE
X RAPD WhE = F B30ME, L FolA FFTT 3ol AdAFHIZ 03~25 kbp
o MEswS A4 £40 o&sin. FIEHI FAHAEEHNS A} A5PEe FF
S Ztztel dls] RAPD band’F 5% base pairo]l EA3H (HE, 22x 2od (0)
o2 FEZst FASFAT. FAG 157 ERTo i £/ FA#A S A%

Xy
&
_?l_,
i
)

e
©

HErME g HFEH EA package?l NT-SYS programmeS ©]&3ta] 433

=
c
e,
9\
=
>
o

2]
t}. Nei-Li similarity coefficientsol] 7]%3% SdZAFHoE AXEA
He A&t AAEAFT 23/ E dendrograme & A48T

F A5 A (Principal component analysis)2 %74 package SAS(Release 6.03)

o] PRINCOMP HzE o]&3t93, FAETY =Z=2a3d FHAdde SAS/STAT

X
User’s Guide(SAS Institute Inc., 1988)S ©] & 3} i t}.

FAEEAAA A 1, 2 E A 3 FHAES AZ 2T 20 FAAE FHd EFT
Z+zye] FAE 5 X (component score)E Wl A3 A = (scatter diagram)E F A

FoEm gAE ERTAY BRE BAT v, 2ARHA

7h Aol ABAYD oY S2A AEFTEY

1) A. chinensis 'SKK 12" 2 $E4¢ Z2(9)
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WHISES 3 FPHEE FAAES 19973 10€FE 20013 4€71A T3
i FHAA=EZRYH 7217 31 =YFHATHGE 3).
% 3 #FAgY A 3 9 =9
= 3 1) = TR FEEA 9 EY
A 13(%) A. chinensis =2 BT FoH2205) (L) - ZAME
A 23(8) A. chinensis TT BT - ZME FESF
A 33(%) A. chinensis == IF, 79H2206) - TME
A 43(8) A. chinensis TT BT - ZME FEF
A 53(%) A. chinensis T BF, IE - ZME
A 6% A. chinensis ‘A 139 AR
A 75(%) A. deliciosa T 573 - SNST
A 85(%) A. deliciosa T 574 - SHS
A 93(%) A. deliciosa T 573 - SMNST
A 105(%) A. chinensis == B3 79-3 - SME
A 113(%) A. chinensis == B 244 - SME
A 135(%) A. chinensis == B 246 - SME
A 125(%) A. deliciosa =2 B780 - STME
A 155(%) A. chinensis T R, dE ‘Apple’ - YT CHOME
A 163(3) A. deliciosa B fRiEzECERE 145 - T2
At 183.(2) A. deliciosa FANE Chiefstein - TEF
A 2235(%) A. deliciosa == ‘Nl - 1EE cotd
A 235(9%) A. deliciosa T4 - TET
A 335(%) A. deliciosa Zo - 02T ooty
A 345(%) A. deliciosa T - TEF
A 435(%) A. deliciosa T - DEE ooty
A 4435(8) A. deliciosa T - TEF
A 5135(%) A. deliciosa FRAAE - =@ HS
A 605 (%) A. deliciosa T - @A U=z
A 613(93) A. deliciosa T - FEF
A 80& (%) A. chinensis = ‘A 79-1(fLD) - F2 4=
ZAET FTOZ FTo FeAY AAMAYeZ FBE A chinensisw 4dl 1%, ‘AUl 33
‘Ao 55’50 74 FREHJoH 19 FEFEA AU 28, ‘Al 4377 =YFH A T3 A
deliciosaA| S22 =2 FFA AU 1287 T3 HAdA Z4 =dHAT. FAF
FETOZ2E T FAOA ‘A 7, ‘Adl 8%, ‘Adl 9%, ‘Adl 10%, ‘Ad 1%, ‘A
13%7s°]  Z7F =dHEAT B agEe diA¥ F3oR e uWE  (dE,
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‘Apple’)FFo2 ‘AW 168'¢t 1o FEFEA T MM 1S5(LE, HRiEE)7L

16524 #AHA% 19w gy FFOR FINM M EF A 2
=sgon drAAE U Hayward 7t =St =% nwe] 3y 5

'Hayward' ¢] 84524 FAWBE|A 'Chiefstein’e] ‘Ao 183’2 == ch
1

ol w2 uFFY Fo Aoz Ao 6059}

o] FEFEA AU 6137}

7y TarolA =dERer ‘TaF 79-13 771 HFo] HE nF A Hgy FFoE A
03’2 A=At

2) ok theEle =4
% 4. ofAd g A 3

Zz &34 (SCIENTIFIC NAME) SR $EZ U S

S 1 %) A. arguta Ei=a

S1-L(¢%) A. arguta sk - CHobe

S 20 %) A. arguta o

S 3 %) A. arguta var. purpurea o

S4( %) A. kolomikta =

S5 %) A. polygama ==

S6( %) A. melandra =T

S7C %) A. macrosperma =

S8 %) A. valvata o

S10C % ) A. eriantha T - A =

S12( %) A. deliciosa =

S13( %) A. chinensis o

S14( ¢ ) A. rufa I = |

S15¢C 3 ) A. kolomikta k= F )

S16(¢ 3 ) A. polygama sk 7o}

S17¢C ¢ ) A. arguta =

S 20 ¢ ) A. eriantha 3 - F2 £

S 22( %) A. arguta 2= - X2 SF

1997d  2¢  FHOA okYEl fAAY A arguta(¥, 8), A arguta var.
purpurea( %), A. kolomikta( %), A. polygama( $), A. melandra( %), A.
macrosperma( %), A valvata(d), A eriantha( %, %), A deliciosa(¥), A
chinensis( %), A rufa($)E =Y ZF2oA A hemsleyana(2)E E=Y3gc =3

19993 2¢9 XA thef 6uiA] - F() FFE =YFATHE 4).
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GoAAAe WA 2 A7)
%5 =949 #% Aol 55 A 94
z 5 ERNES SRR 252 (%)
Al 13(%) 46 45 99
A 25(8) 9 9 100
A 33(%) 11 11 100
Al 43.(3) 9 9 100
A 53(%) 7 7 100
Al 6-4% 3 3 100
Al 105(%) 9 9 100
Al 115(%) 6 6 100
Al 125(%) 6 6 100
A 135(%) 6 6 100
Aol 15%5(%) 2 2 100
Aol 165( %) 4 4 100
Al 18%(2) 3 3 100
Aol 515.(%) 3 3 100
A 6035(%) 6 6 100
A 615(%) 4 4 100
Ad 05.(¢) 5 5 100
W 6. obd Thl% fAAA WA
= 3 HES(F) EHRESF) EHEFR(%)
S1C %) 8 7 ]75
S1-L(C¢%) 10 10 100
S2( %) 4 4 100
S3 %) 3 3 100
S4C %) 3 3 100
S5 %) 3 3 100
S6( %) 4 3 75.0
ST7C %) 3 3 100
S8 %) 3 2 66.7
S11¢ %) 3 3 100
S12C % ) 3 3 100
S13C % ) 3 3 100
S14C % ) 3 3 100
S15¢ 8 ) 4 4 100
S16¢ ¢ ) 3 3 100
S17¢ ) 3 3 100
S200 % ) 5 5 100
S22 % ) 5 5 100
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b1

a9 2o 399

o fRxe) 54
1) RAPDE o|§% =9% Fvhe) 2 obguie) fa49a9 3

7F) genomic DNA # &

quFE A g8 dd8 A=d ¥s dd4A 277 AEs Za, F7t
wow RAFF AAHo|7o ('"Hayward' cultivar ; 2n=6X=174, 3.93pg/2C), ©°]
Aol dal ¢Hd AR A9 ith(Ferguson F, 1997). EZ, tHdFE
polyphenols®} polysaccharides®} 72 E & AstA A= A7le DNA F&3
4 T B Ay Fel it Bgsta APFAPUE RAPD ZAE d=dH, DNA &F
T 234 4L vAEBRZ(Pandey T, 1996; o, 1994; &, 1997), & AT
£ polyphenols®t polysaccharidesE® &&F o2 A AL % HE& DNAES 9d7)
18l Dolye & Dolye(1990)9] CTABel 93 F=&& ¥MIF BHS AEsAT
Polysaccharides & A A 3} 7) S is o ethanol(35% )< o] g3y onH,
polyphenolsel]  ¢g  AtstE =7 93] PVPE  H7ZSEA W (Cheng &, 1997,

_a7 -
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Cipriani %, 1996; Porebski %, 1997)(Fig 1).

HAZFZH o2 HdoJF genomic DNAE agarose gel Aolx HA7]9d 53 single band
Z YeEyes AL FAJddHF2L, RNA 2 EFEo] e genomic DNAS A%
Elu-Quik DNA purification Kit(Rohm and Haas Inc., US)E o] &3} t}.

2 dAFoAes o 8 BHSE T3 dduF FGAERERH £E5%2 DNASE d@Fo
2 948 F AJY. & HEFAME polysaccharides(Cheng %5, 1997, Pandey,
1996; =, 1995; ok, 1997), #H =33 E(Collins®t Symons, 1992; Couch$t
Fritz, 1990), A A9 FAA EZA(Cheng 5, 1997; Fang %, 1992; Porebski %,
1997), 18y & (Porebski &, 1997) &3 #Z2 2z UiAMEZ 2 DNA A B
< A%s 2T AT

o]#l3t E<L£Eo] DNAO =3 aih8AHol IJdAlEH, £3] polysaccharidese= Al

a o 93 digestione W3, Tag polymerased XS A3A1AH PCRES

of

3 =2 BAAEA Fth(Pandey 5, 1996; Porebski 5, 1997).

W) ol y§ RAPD HAH =7

(1) Template DNA &=

RAPD #4oA AdAEAs 2#AE 47 A= PCR 2o we AA
template DNA 42 &<Q3sle= Ao F A o)tk (Williams %, 1993; 4, 1994).
genomic DNA ko] YX @O non-specificdt Z2EZ o2 AARgiA wlcEo TEA
U Ak A vdEtAl 43, DNA ¢Fo] |WF 2Hod FF JfA 7hsAel #aHr i
of W= kAol A A Aol o)At (Devoset Gale, 1992; Williams %, 1993).
Aol = AHA template DNA TE=E ZAAS7] ¢80, 5SngolA  25ng7tA
&Nl HrteRem, 26ngs ALstares Z A7 JAA

I5nge] A 233 Aoz AdH[dT. (29 39 A).

rfe
>

-
Z,
o=
o2
tlo
L
ich
QL
&
2=

(2) Primerdy &%
e 2] RAPD #4 d82% primer? &
A=A gul AN A 1pmole primers H7IAES wWe F3Fol W HA XN
, 10pmol FFdA= WMEZE AAHJPAT e AYPErt %y M= 5 34

AT (24 3¢9 B).

Rl
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5 10 15 20 25ng P 05 1.0 15 20

30
pmol

250
50 100 150 200 o) P P40 45 50 55 89

9 3.RAPD band patterns of genomic DNA isolated from A. deliciosa
showing the effect of template DNA and primer concentration on PCR
amplification. Numbers on top refer to the component concentration per 25
uL reaction mixture.
P @ DNA size marker(PCR marker) ;
. Effect of template DNA concentration ;
. Effect of primer concentration ;
: Effect of dANTPs concentration ;
. Effect of Tag DNA polymerase concentration ;
. Effect of MgCls ;
. Effect of the number of PCR Cycle ;

=5 I oo B w R @ B os R -3

(A06: 70% GC content ; C10 : 60% GC content).
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o] AL primerd] FE7F TS = primer7t template 7t Fe] o R ool A
strg e m37)9 AHHo]l Zol HMAITUE oy BRuEHR dXx3tInnis$ Gelfand,
1990; oF,  1997). Primerd =T 7} (BN =

o

W mispriming ©] Z7}8) A,
nonspecificdt FZ AAAEFo] =FFHH template®} A3+ primer-dimer?] T A o]
Zol A A #HFH(Innis®t Gelfand, 1990; Kidd®} Ruano, 1994). ¥ AHAgAM= 15~
20pmol7Zt A 1 o]zt AetA vEtuA skt ey, dul A e A 50pmolel A &
A8 band7b FAHA Fkoew, 25pmolel A band®] HAWE=7F o RoF Ho}
nonspecificdt A A &3} primer-dimer artifacts”} PCR A ¢ AAFHA == A
e Bdes Ho AFAgFHor BFAAHYN FHEY Ao FiAdE o= =

(Innis ¢} Gelfand, 1990).

o
AN
it

duwrA o2 primerd HAAEFTEE template DNAY %9 primer 97|14 <E 9

o FL=Hct(Devos® Gale, 1992).

B
oX

(3) ANTPY F%
el U9 RAPD £44A 8735+ ANTP H&+& 200uMe] HAsdx #
gdE AT gHyFEe o] g9 AFxREo] 100uM(Biischers, 1993; Gogorcena
%, 1993; Moreno &, 1995, Strien &, 1990; Xu &, 1995), X+ 200u

M(Collins®} Symons, 1992 ; Jaques %, 1993) FZFd A dNTPE A&3d<=d,
2 A= Fig 29 C¢ o] 200uM¥Y wf W=7F 7FF ZARsty w54 A #F
HAo & v FFdAAeE M= F7F Fu AR XE ¥ oolyet AdAHo] F

N

3t At

Innis® Gelfand(1990)= PCR ZAZeo] EolAy 2SS A3 wf 20~200uM  HH] el A
Bt A F%9 dANTPE AM&dt= o] fFEldttta &3ial, Kidd®t Ruano(1994)= 200uM e
ANTPE A AES ASIATE ANTPE A FT=2 AMEE A$ primerZt 7GRl B¢

A7IMge #&

b

&5 = mispriming A4S Haska, #AxX FFHE primer?
misextention #FaAZ £ ka9 th(Inniset Gelfand 1990). Z12]la INTP F=7}
Z7}852 Tug polymerased] 98+ AZ¢ DNA 7beb A|dAo] €50z Ao} 20kbpo]

Ao & wle Ao olxtha S THeE, 1997).

(4) Tag DNA polymerase %=

PCR <32 Tag DNA polymerase®] &3 FTE=E ZAAGo JojAd=

ol\
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Z AAPEY ARty tFAHA AAWF A Tag DNA polymerased HI L% A
2l = o] ok gtk (Devoset Gale, 1990).

GPUYEESE A SZ Tag DNA polymerase FTE°] wE RAPD W= %AS e
WA 23¥ 39 DE ®W, RAPD 244 Tag DNA polymerase A& HEE 15~20
units7k A sttt #AdEHAoH, HES Y 15 unitsE AP AT, Tag
polymerased T % & target templatet} primerd]l wz d&8d £ g1 ©E 94X E
o] AT w Tag polymerased FEr WEN 100ulF 1.0~25 units7} HF3}
i 3 AtH(Innis$t  Gelfand, 1990). Tag DNA polymerase® s%7} Z7+3el
w2} band & BolA AT (Devoset Gale, 1990), U&¥ iF =)A= nonspecific
backgroundd] =3o] dojdtzm HuEAdEd (Devos 9 Gale, 1990; Innis<t
Gelfand, 1990) ¥ d¥ 9 FoMx= 2o] =t

(5) MgCl9 &%

GEu-o] RAPD #4014 Bu G&Fola AAdsle 2aE A7) s = Fig
29] E9} o] MgCLE 25mM ¥E2 #H718he Aol AFsitn suxdoh Mg FEE
PCR 23] whESol4ds <3t #dste] AFA FdolA 53] F23rh(Kiddek Ruano,
1994; William <, 1993). Mg®E DNA polymerase Ao w3 ZesrzA Hzr yi
2o glongation ¥HS-o] A (Kidd® Ruano, 1994), Mg® ¥E7} Zold4=E w=r)
AW3HA FH A9 DNA o5 719 Axndx FF HAES denaturationd] W& wbA Ht}
Mg” %7} #=3A primere] ¥ 33 annealing>. 2 23] Eo]Ao] 7Aisa HlEXAo] A

@ (Devost Gale, 1990; Innis®} Gelfand, 1990; Kidd®} Ruano, 1994). E A3 ofA

PCR 27 AAE WS E AXA 7AgeE Hoe 3039 2 3425 =
3l A THKiddSF Ruano, 1994), dxkx oz RAPD #49 ZHA$ PCR &
2 453] o] (%Y, 1997) EE 503 ooz & w(uh, 1996; o, 1994) F

JHUTE gador & B AGdA W H5E 5HAA 0844 GFd 27)
et onddds DNAS F23

al
o] AASA EPa, 408 HH 08kbp F o WE=E
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of BAH7] AlFsted 3F7t FUHEFE OS5 AWEA UdEww(ZE 39 F). 503
o]’ W&3AS w 15kbp ©]4e & DNA AHAEC] TZHAJL, A7|7F L& WEE
T F5o Urwd. qduddodrs 603 FEH = 4539 Hlud wf =Y Fu AEE
of o] & zkol7t wom, wrE o] Ao s AZHG 1Az o] zkolrt YA HAL
H A A7 degudA @A HA(Yust Pauls 1994). t9 dFAEC] HEg
cycle o 93 PCR ZIFAAFY EAFAE, & EEFH background® FA(nnis¢+
Gelfand, 1990), T+ heteroduplex A (Novy2} Vorsa, 1996) S H3 nf qlon =H
AFA A= 453]9] PCRAIA £ ZAAE 45 & UM, o)A AHAA PCR cycle 23 A
g, template DNA F%, w389 DNA ¥x <, thermal cyclerd wr=Z7A S uw}
et 7 A7) witoldta AdE o

o] 4% A= Tl FJE ddfuFo RAPD HAHAxHS & 58 #ol TFstA
T}, o]8 & RAPD HHZHE EUYZ PCR 33 2y a&AHolx AAFHA £49]
7bsst it ol ¢ o] RAPD 44 AFAY o8 WHEso] w39 SolAdxn AFgA
o dF& XA HER FAd A dFAF I HAHY RAPD =15 ZAs =
Aol A olth(3k 7).
X 7. RAPD protocolE 93 HA ZA

Concentration or Condition
Variable
Evaluated Optimum

Template 5, 10, 15, 20, 25 ng 15 ng

Primer 10, 15, 20, 25, 30 pmol 15 pmol

dNTP 50, 100, 150, 200, 250 pM 200 M

Tagq DNA polymerase 0.5, 1.0, 1.5, 2.0, 2.5 units 1.5 units

MgCl, 1.5, 2.0, 2.5, 3.0 mM 2.5 mM

No. of cycles 35, 40, 45, 50, 55 cycles 45 cycles

— 42 _
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7 oo RAPD £4

(1) Random primer® A

g#gFEe] RAPD 4 &8&& A7 8l A deliciosa®t  A.
chinensis ¥ H|Zo] W3] OperonAt® 10-mer random primer 1007H(A, B, C,
D, E Kit)& 7FA 3 PCRE& 33t o]&o] &3 primerd A£Q%HE ALY =d
s Hasss) sl el 29 RAPD Ao AHE primers vl Awswg 53
k. B A" Ag ™ 10070 primerd sequencew X 29} Z i o] primers9 GC
content= 60~70% ©]t}.
3 8. Screening of proper random primers for polymorphic RAPD band patterns of

A. deliciosa(No. 10) and A. chinensis(No. 12).
Series of No. of primers
Random primer
02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20
A 31 3 2 2 4 3 0 4 1 4 4 4 4 4 3 4 4 3 3
B 3 4 4 2 4 1 4 2 2 3 4 4 2 2 2 3 4 4 4 4
C 4 4 4 4 2 2 1 4 3 4 0 4 2 3 2 2 3 3 3 4
D 4 4 4 2 4 3 3 4 3 3 4 4 4 4 4 4 1 4 4 4
E 4 4 3 41 4 3 3 1 1 4 1 4 3 3 3 1 4 3 1
“Primers which the evaluated score is equal to or greater than 3 were used in
this study.

E 794 HE ulel Zo] B AA AFEEH o5 primersY ZFEAEL band ¥4, band
¢} &2t polymorphic band®] 5o we} 5552 UFo] AFE HA3ATh Band $4
of F3stn w7l Aol o]§4o] 3 Bk BRHE AL 4 band Pl o}F FolF
A @AY backgroundZ} QTEtE o] 87t S ASE #AGEEHE H-2 3, monomorphic
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band $4& HeIFE AL 2 A3 bandb Hvlsa WAE B3Astel olgo] BrbsaAL
& % band® e F9E 12 EASST £, F FAM band7t BHHA e AL 00

¥ 8944 HWH A B, C, D Kitel4] monomorphic band”’} Z+Zt 2, 6, 5, 1=
Z 14789 primer7} YEtW oW, 1 F Beot C Kit7l 11712 AA L 785%E =HA 5}
a1 YA, o]7 wmFo]lHol A deliciosa®t A. chinensisE UE Z3 FHEHII= KitE
T US Aol AP HH.

I8y, Cipriani $(1996)& C063 Cl16°] A. deliciosas A. chinensis® T%
A& primergt i o, B AP 2L band LS HAFAG

o3 #o] primer A AFES T W= Fol Folstn AdAH Ao FF I

2
e

O

f13
=

-

polymorphic band”’} 3tyolA scoring®+ primerEg AEE g, AEE  primer
E E5F 48 2A primer A Kitol A 97), B Kitol A 1078, C KitolA 878, D Kitol
A 1470, E Kitel A 7785 AEstdo. o F A083% Clle bandEs 7 ¥ EF B
ol QA ¢ol mE FALE FASAE T} FFES HAFAG. A02, Al0, BO6
B07, D17, EO05, E09, E10, El2, E17, E20 primerd A% % %9 & 3
AA  FFol douA >Zd D9 E Kitd 7

polymorphism< HoF 1

&2
%
+

$ F EFAA =F

%0
32
i

Adb®El 48789 primers  Al4, Al5, Al7, B02, B20, D05, D15 D162 A <3k
4078 9] primer7} b H o w FE AT Ao o] AL

Devos¢t Gale(1990)2 primer®] FHoll we Aelgdt TF FTd& 7HAM oRLE
template DNA Aol 2 &3+ priming sited F%F X+ Txd 7|3t 3.
William %(1990)2 primer 9719 uwlAM3d ol = PCR 2HE
3 2epAA "Eoa s on, o (19959 BH(1996) 27 At# ol Egols: A
g RAPD #4olA FFo] dojuA gAY WME=9 ol&Ao] ¥ primerge] BoR
2 ARgS7] Aol dHAARESE AANT Fert des AxeAu. Cipriani 5(1996) 9
A9 A. deliciosa & FH37] Y3l Operon Co.olA AZE3 C, E, Q, S Kit¥
8078 primerz oA C, E Kite &4 o/, 3/ S AdsA=d v, B A=

= 2 Ex7to] MwE 93 s TAE 77 A

}.

32
nell

ol
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4 2.5 kbp

4 1.0
o 05

4 2.5 khp
4 1.0
4 0.5

1 2 3 4 5 F 7T B o 4041 12 68 ® 15 m

e b P
B T e o e
i b w e e A g -

Al3d
4 2.3 kbhp

4 1.0
4 05

a3 4. RAPD polymorphisms of 15 kiwifruit species using different 5 primers.
Numbers on top refer to the species number listed in Table 1. Letters on the left
refer to primer codes.

M : DNA size marker (A-HindIll +PCR marker).
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i 2 3 4 5 F 7 B ¥ 10 11 t 8 W 45 M

i 2 3 4 5 F 7 B 3 10 1 t 0 14 15 M

Eo i 5L et
st led ey I = et e Bl Pl e
S e e T

o g [
e —— B S P e e ——

i 2 3 4 5 F 7 B ¥ 10 11 t 8 W 45 M

123455?591011Eﬂ1415|’l
4 2.3 kbp

4 1.0
4 05

a3 5. RAPD polymorphisms of 15 kiwifruit species using different 5 primers.
Numbers on top refer to the species number listed in Table 1. Letters on the left
refer to primer codes.

M : DNA size marker (,.-HindIll+PCR marker).
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a3 6. RAPD polymorphisms of 15 Kkiwifruit

species

4 23

4 1.0
4 0.5

4 2.3
410

4 23

4 23

410
4 05

kb

hdr

kb

kb

using different 5 primers.

Numbers on top refer to the species number listed in Table 1. Letters on the left

refer to primer codes.

M : DNA size marker (.-HindIll+PCR marker).

,4’77
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0 11t A " 15 M

khp

B ey s i s s <o o v I [V

% 7. RAPD polymorphisms of 15 kiwifruit species using different 5 primers.
Numbers on top refer to the species number listed in Table 1. Letters on the left
refer to primer codes.

M : DNA size marker (,.-HindIll+PCR marker).
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e S ] i, e e e ol o pmee et amma s e

i 2 3 4 5 F 7T B o 10 1 t @ 14 15 M

D13
khp

i 2 3 4 5 F T B % 10 1 t 8 14 15 M

kb
[ = --T--:-- H- "HHF‘“ |z FUE
1 b1 | | £ : X -

e PR W S BT -

238 8 RAPD polymorphisms of 15 Kkiwifruit species using different 5 primers.
Numbers on top refer to the species number listed in Table 1. Letters on the left

refer to primer codes.

M : DNA size marker (A-HindIll +PCR marker).
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(2) &8 =¥ RAPD &4

primer A% Alg A3} o}

TAS g 155 S Z RAPD

E JHA

=

ALE3 407] primerv = 42371 ¢

=

EF Ao,
polymorphic band® =Z7|+=
A@AA ol F=
7ol A ef 3ol

primer= o 4 monomorphism<

A AAA

& AT 979

0.5~2.3

primer

el WEE 2

3T

3 primer ]|

e

€ 4
o}

al

o] 2| &,

Chat¥}
of W&

=
]

o) ool
4070 9] primerE

7 AR

|
AN
35970 ¢] polymorphic ban

1%

2]

R

2o}

RAL(E 9), o fFAFAIF

dendrogram Fig 113 Zo.

Z oA #F%7F polymorphic bande

= A o]

0 Aot A

Tl Mz HE

skl o 155 =

AL A 4= (similarity coefficient) =

=
<

el

41

A=)
Rl

AR
3597] = A

DNA
AA A L
3 sk ok (5
BeE s AY

polymorphic band&
kbp Abolel] & A s}l

o]

o2 vEy BEAdA A9 AR
we EEzh TaA

Az]

A}o] 7}
We few, Ae
Yety k. o 15% 0] g oz
71l ¢ - =3kl DNA =}o]7}
o FOoF

primer<

5 Fz4

s
a

5 (1990a) 2]
1998;

2 heterozygousslth+= Ferguson

O9E A5  Z2FH(Cipriani

=

KX
g o,

29 primer?to 2 oy 15 EFEE 79

polymorphic band<]

feig

S| S}

=

TA=

1}t O
RN

jﬂ_ o) o
- =
tandem

A EA

A A}, Cipriani
o8 FZ+ Hlw
A0 oA M=

o _] <
T T

e

repeats©l
Dumoulin(1997)2

band9 o]y} A= Aolsttta 3Tt

o=
2384
A T
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3£ 9. Similarity matrix for Nei-Li coefficient of 15 kiwifruit species obtained from

359 RAPD bands

No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1 1.0000

2 0.2388 1.0000

3 0.3986 0.1611 1.0000

4 0.6675 0.2774 0.6399 1.0000

5 0.3838 0.4840 0.8465 0.6573 1.0000

6 0.5035 0.7153 0.4514 0.7203 0.5278 1.0000

7 0.8652 0.4506 0.2638 0.5572 0.3402 0.5715 1.0000

8 0.6291 0.2916 0.5853 0.8223 0.6716 0.6820 0.6387 1.0000

9 0.7374 0.6389 0.5197 0.7359 0.5293 0.8073 0.7654 0.7067 1.0000

10 0.7598 0.5135 0.6297 0.7268 0.5469 0.7411 0.5724 0.7011 0.7026 1.0000

11 0.7268 0.4609 0.5091 0.6341 0.5186 0.7396 0.4852 0.5957 0.7040 0.9615 1.0000

12 0.7452 0.2638 0.5675 0.6925 0.5010 0.4514 0.5437 0.7068 0.5786 0.8474 0.8234 1.0000

13 0.6973 0.4314 0.7224 0.6959 0.6675 0.7101 0.6341 0.7101 0.7116 0.8885 0.9037 0.7594 1.0000

14  0.3858 0.5064 0.6135 0.6270 0.6310 0.6940 0.2510 0.6413 0.6661 0.8346 0.8731 0.6135 0.8437 1.0000

15 0.4223 0.5226 0.6823 0.4609 0.6148 0.7101 0.3787 0.5663 0.4907 0.6970 0.6828 0.5385 0.7972 0.7284 1.0000
E 99 AR dgEES AyEY, M 3e fAEE Hole T2 A

macrosperma(No. 2)2 71.3%(A. rufa) ~ 16.1% (unknown, No. 3, 16.1%)<

AR E YElyd. A macrospermas FAE 1409 F3dE vy=2A Heo Rgo
round FHloltt. I Lo E HFAEZ BEe =& Aol Maledl A. polygama(No. 7)
ZA 522%E JUgwWoenw I tgo=zZE unknown(No. 3)0E 542%E FHTFHo=x
e AT

UPGMA F#&EA A7 Aoz dendrograms e Fig 179149 2ol the 15
Ze FA ) F+o=2 FEIAYJYG.IFAE A eriantha®t A. rufa 2 A. chinensis
o ARG FFHJG. A eriantha® FHF FUF Y FARE 822% A=,
A. polygamast WlasiE w o3 w2 {fAES UEWAG. A rufast T3 2F
NA AR A chinensisd HAAE}Y FAE(80.7%)7F AFE] E=gETH, oJE HF
ol®ol A chinensis® AAMEE FTFTolA SFTHAAHAA A rufad SHEA o
FAH Ao g HAAY., o= A. chinensis(No. 15)¢ #®lws|E uwf HAHH}

—_
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FAFE 7 49%°] EaEm, o= A, chinensis® A. rufad FAIEE 71%¢ A
o2 H4FHAY. O+ 3= A. chinensis®t A. deliciosa®l HFAT/AE HHE A
chinensis® H|E<Q E7H244(No. 12)= A. deliciosa®t #vlusiE W A=V}
6% =2 AF3 Zgom, o= A chinensis®E 53.8%¢ FAIEES Holu YE
Ao 7 Hol 93|8 A deliciosa® Zd 7t@ttn #ad 5 AUt A deliciosa?r 9
FAIE Y HFe 884%E Wl J7th. oA EQ A, chinensis® A. deliciosaZt Y
FAEE 7256%2 U2 FE9 HAA 538%EY Wl FAZZ A UERT. o=
n|FojBol A deliciosa’t ok FITEY ] A chinensisE § %3} A & (Ferguson
1990b, 1990c)S AT = AAo. #HHAA g F T No. 3% No. 59 H w3
2 e fARE Wi 648%F OB T3 masdnes ¥PE FABVAL AL
& & gl
1.0 0.8 0.6 0.4 0.2
0.089 8
: 4
: 6
0.477 0.345 | 9
: 12
0.077 10
0,208 1
. 0.478 0.209 | 13
0,595 | 14
15
: 0,522
0.720 0.370 | 2
0.270 | 1
7
0.863
: 2
1.0 0.8 0.6 0.4 0.2
I¥ 9. Dendrogram obtained from thé UPGMA cluster analysis of 15 kiwifruit
species
8. A. eriantha, 4. A. eriantha, 6. A. rufa, 9. A. chinensis, 12. A. chinensis, 10. A.
deliciosa, 11. A. deliciosa, 13. A. deliciosa, 14. A. deliciosa, 15. A. chinensis, 5.

A. chinensis, 3. A. chinensis, 1. A. polygama, 7. A.

,52,

polygama, 2. A. macrosperma
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I Fole == a3yt oA F=3FE v A arguta?t 84.6%9 FAIEES
ogF3 Ao, A polygama(865% )Y A. eriantha(82.2%)9 W3] £ w No. 5¢
TOoE HoHY A duFd HAeE FHEGY N

T 23 A. macrosperma’} EZEH Qo1 A. polygamadl A$ BL 9 AE=Z A
fAIE  865%5 EAt. d#iuFeo RAPD &4 A#E T Aol 35970

Polymorphic bandZ o] &3l FAE EAS AA AT

o= A. polygama?

3 10. Mean scores of the first three principal components from principal

component analysis using 15 kiwifruit species.

No Species PC1 PC2 PC3
1 A. polygama -0.64141 +1.83232 +0.90018
2 A. macrosperma -0.91967 -0.35838 -1.53052
3 A. arguta -0.25513 -1.76571 +1.21920
4 A. eriantha -0.55208 -0.16917 +1.00166
S A. arguta -0.56078 -1.57780 +0.55673
6 A. rufa -0.37744 -0.14838 -1.65170
7 A. polygama -1.43681 +1.29991 -0.00388
8 A. eriantha -0.60225 -0.21738 +0.96760
9 A. chinensis -0.92046 +0.70772 -1.12132
10 A. deliciosa +1.61344 +0.70963 +0.12946
11 A. deliciosa +1.68211 +0.65694 -0.42918
12 A. chinensis +0.53020 +0.57337 +1.36000
13 A. deliciosa +1.28735 +0.09689 +0.03769
14 A. deliciosa +1.12687 -0.80556 -0.86431
15 A. chinensis +0.02606 -0.83440 -0.57160
FAE BA AT 2o FARE AAY JdEE B 1094 ded A 2
o7t FHRel AAE nfAE HA o148 band AFE drlHEE A 1FPRe

35970 bandZ oA ¢ 59/ bandZE, A 2FAHEEL & 38749 bandE, A 3IFAE
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1L A Aoy FAA99 dxEd 9o 2 FHF 54
T 7 4 R L
BiAs] o|™ Rias) kil
A 15(%)  Slightly pubescent Densely tomentose Slightly pubescent  Densely tomentose — Glabrous
Al 23(8)  Glabrous Densely tomentose Glabrous Densely tomentose  Glabrous
A 35.(%)  Slightly pubescent Heavily pubescent Slightly pubescent  Heavily pubescent — Glabrous
A 43(%)  Glabrous Densely tomentose (Glabrous Heavily pubescent — Glabrous
A 53.(%)  Slightly pubescent Densely tomentose Slightly pubescent  Densely tomentose  Pubescent
A 6-43 Slightly pubescent Densely tomentose Slightly pubescent  Densely tomentose — Pubescent
A 105(%)  Slightly pubescent Densely tomentose Slightly pubescent  Densely tomentose  Pubescent
At 115(%)  Glabrous Heavily pubescent Glabrous Heavily pubescent ~ Glabrous
A 123(%)  Slightly pubescent Densely tomentose Slightly pubescent  Densely tomentose — Pubescent
A 133(%)  Slightly pubescent Heavily pubescent Slightly pubescent  Heavily pubescent — Pubescent
At 155(%)  Glabrous Heavily pubescent Glabrous Heavily pubescent  Glabrous
A 163.(%)  Slightly pubescent Heavily pubescent Slightly pubescent  Heavily pubescent — Pubescent
A 175(%)  Slightly pubescent Densely tomentose Slightly pubescent  Heavily pubescent — Pubescent
Al 185(%)  Slightly pubescent Densely tomentose Slightly pubescent  Densely tomentose  Pubescent
Al 223(%)  Heavily pubescent Heavily pubescent Slightly pubescent  Heavily pubescent — Pubescent
A 235(3)  Slightly pubescent Densely tomentose Slightly pubescent  Heavily pubescent — Glabrous
Al 335(%)  Slightly pubescent Densely tomentose Slightly pubescent ~ Heavily pubescent — Pubescent
Al 343.(%)  Slightly pubescent Heavily pubescent Slightly pubescent  Heavily pubescent — Pubescent
A 435(%)  Slightly pubescent Densely tomentose Slightly pubescent  Densely tomentose  Pubescent
Al 445(3)  Slightly pubescent Heavily pubescent Slightly pubescent  Heavily pubescent — Pubescent
A 605(%)  Slightly pubescent Densely tomentose (Glabrous Densely tomentose — Pubescent
At 615(3)  Slightly pubescent Densely tomentose Slightly pubescent  Densely tomentose  Pubescent
At) 802(%)  Glabrous Heavily pubescent Glabrous Heavily pubescent ~ Glabrous
_ 55 -
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A 15(%)
Ay 23(3)
Ay 35(%)
A} 45(8)
Ay 55(%)
A} 6-43

A 103(%)
AY 115(9)
A 125(%)
A 135(%)
AY 155(%)
Ay 165(%)
A 175(%)
Ay 185(%)
A 25(%)
A 235(8)
Ay 335(9)
AY 343(3)
A 435(%)
Y 43(3)
Y 60E(%)
A 615(3)
Ay 805(%)

Oval
Oval
Oval
Oval
Oval
Oval
Oval
Oval
Oval
Oval
Oval
Oval
Oval
Oval
Round
Round
Oval
Cordate
Obcordate
Oval
Oval
Oval
Oval

g4

Dark green

"

"

Green
Dark green
Light green
Green
y
Light green
Dark green
Green
Dark green
y
Light green
Dark green
Green
Dark green
»
Light green

Dark green

2
ok
=

Red
Reddish
Reddish

Reddish

Purplish

Red

Green
Reddish

Light green

Reddish

Reddish

Purple
Purple

Reddish

Reddish

Green

Reddish
Green

Light green

Purplish
Reddish
Purplish green

Reddish

,56,

Acute
Acute
Acuminate

Acute

Acute

Obtuse

Acute
Acute

Retuse
Acuminate
Acute
Acute
Acuminate
Acute
Acute

Obtuse

Acute
Obtuse

Obtuse
Acute
Acute
Acuminate

Acute
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hints
2
Lo,
Rl
o2

Cordate
Cordate
Cordate
Cordate
Cordate
Cordate
Cordate
Cordate
Cordate
Cordate
Cordate
Cordate
Cordate
Cordate
Cordate
Rounded
Cordate
Cordate
Cordate
Cordate
Cordate
Cordate

Cordate
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Frhel fa4e) Qe 27

T qF F2Z
(cm)(A) (cm)(B)

Ad 13(%) 15.3 145
Ad 23(98) 188 15.4
A 35(%) 179 18.0
A 43(98) 17.3 14.2
A 53(%) 16.1 14.9
Al 6-4% 12.8 10.7
A 105(9) 23.0 16.2
Al 115(9) 186 155
Al 125(9) 20.0 13.9
A 133(9) 189 18.2
A 155(9) 189 16.3
A 165(9) 175 16.5
A 175(9) 21.7 187
A 185(9) 175 14.3
Al 225(9) 14.0 13.0
A 235(%) 16.5 18.0
A 33%(9) 12.0 115
A 345(%) 16.0 13.0
AT 435(9) 16.0 115
Al 4435.(8) 20.0 21.5
A 605( %) 184 18.7
Al 615.(9) 17.3 20.7
Al 80&(§) 16.7 14.4

# 13 =99 Fod FAdALe Qe AVE JUEd AL
om HalF A 115~2156ecm=z THFEIATh 218y RE F
B3y e ¥4 R 2SS E F ddT Y Av)e A

,58,

FEAF FH Ao
(A/B) (cm)

1.05 8.7
1.22 11.6
0.99 10.6
1.22 11.2
1.08 7.3
1.20 6.1
1.42 9.4
1.20 3.6
1.47 10.3
1.04 6.8
1.16 11.2
1.06 45
1.16 9.5
1.22 7.3
1.07 9.5
0.92 9.5
1.04 7.0
1.23 8.5
1.40 6.0
0.93 7.0
0.98 15.8
0.83 3.0
1.16 7.0

Z I3 A= 1o 774
O 44357 M Hew ‘Al 33
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T 7 317 A st o st o &7
At 13(%) Light green Flexible Moderate pubescent  Moderate
At 23(%) Light green Flexible Heavily pubescent Moderate
Al 35.(%) Green Flexible Moderate pubescent — Moderate
A} 43.(%) Green Flexible Slightly pubescent Slight
At 53.(%) Green Flexible Moderate pubescent — Moderate
A 6-45(8)  Green Flexible Slightly pubescent Slight
A 103(%) Green Flexible Slightly pubescent Strong
A 113(%) Green Flexible Slightly pubescent Slight
Al 123(%) Light green Flexible Moderately pubescent None
Al 158(%) Green Flexible Glabrous Moderate
A 163(%) Light green Flexible Slightly pubescent Strong
A 175.(%) Light green Flexible Slightly pubescent Slight
A 183.(%) Light green Flexible Slightly pubescent Slight
A 23(%) Light green Flexible Moderately pubescent Moderate
A} 2335.(9) Light green Flexible Moderately pubescent Slight
A} 333(%) Light green Flexible Slightly pubescent Slight
A 343(%) Light green Flexible Moderately pubescent Slight
A 435.(%) Light green Flexible Moderately pubescent Slight
At 443(9) Green Flexible Moderately pubescent Slight
A 603(%) Light green Flexible Moderately pubescent Moderate
A 613(9) Light green Flexible Slightly pubescent Slight
A} 803(%) Light green Flexible Slightly pubescent Slight

,59,
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fu)

Hemioblique

Horizontal

Horizontal
Horizontal
Hemioblique
Horizontal
Horizontal
Oblique
Hemioblique
Horizontal
Oblique

Horizontal

Horizontal

Oblique

Horizontal



IF 1L Fu Ao 2o dEA 54
Al 'dd 185 B AW 23 C /AW 3%, DAY 43 Er ‘AW 5% Fr AW 6-43,
G 'Ad 105, H: 'Ad 113 [ 'Ad 128 ] 'Add 168 Ko 'Ad 165, Lo /A
175, M: A 225, N 'Ad 238, O 'Adl 333, Pr AW 343, Q ‘AW 435
Ri 'Ad 445° S8 'Ad 605, T: "o 615
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T F 3} % (em) 3} A7 shA Y st EY Aslge Y
At 135(9) 2.2
A 25(2) 1.7
At 33(9%) 2.0
A 45.(0) 1.6
A 535(9%) 2.0
Al 6-435.(3) 15
A 105(%) 14
A 115.(%) 15
A 125(%) 15

d4o) 155.(%) 2.0
Al 165(%) 2.0

At 173.(9%) 1.3
At 183.(%) 1.4
A 225(%) 2.4

At 2335.(9) 2.0
A 335(%) 2.0
At 3435.(%) 1.8
At 4335.(%) 14
A 445.(9) 1.7
A 605.(%) 1.7
At 6135.(93) 2.0
A 805 (%) 15

Ol OT OOl OOl OOl 0T OO OO OO O o1 o1 ol ol o
© © WO W© O W WO O W W WO W W W WO U © U1 O 1
© Ul © © © WO © © WO WO O W WO WO W WO Ul © U1 O
DO DD DO DD DD DD DD DD DD DD DN DN D)o MO N DY —

z

“

"

w

1:

1 H ™=

1: %*0179(;@), 5 o]} (%), 90 HA

1:
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7k 7V A

o E=@ Ao

2 M

AL L F o}
3E 160 F Fohe fAAde £ A7)
ER & (cm)  FEFOND FE=F0N shZol(em) s Z500)
A 13(9) 45 30.0 - 4.0 1.0
A 23.(8) 3.7 - 60.8 19 40
A 33(%) 44 26.7 - 46 1.0
A 43.(9%) 3.7 - 51.0 45 34
At 53.(%) 4.0 37.0 - 3.8 1.0
A 6-43(9) 4.0 - 53.0 45 3.0
A 105.(9) 4.3 28.7 - 35 1.0
A 113(%) 4.0 26.5 - 2.5 1.0
A 123(%) 4.3 28.0 - 5.0 1.0
A 155.(9) 5.4 41.0 - 75 1.0
A 165.(%) 3.7 - 376 15 1.0
A 175.(9) 5.0 27.0 - 45 1.0
A 185.(%) 15 25.5 - 1.0 1.0
A 223(9) 7.0 35.0 - 105 1.0
Al 235.(9%) 4.7 - 93.4 77 1.0
Al 335.(9) 5.9 30.1 - 9.7 1.0
A 343.(9) 4.2 - 95.0 3.7 1.2
A 435.(9) 6.5 39.0 - 6.7 1.0
A 443.(%) 5.0 - 120.0 3.8 1.0
A 605.(%) 49 40.0 - 5.7 1.0
A 6135(9%) 5.0 - 157.0 6.7 1.0
Al 805.( %) 4.0 26.0 - 35 1.0
o
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548 A A& 16) £ AvV|e Ad 223 ()7t
70cmZ M Zlew tge Ad 33E(P)9k A 43F(%) FelAth Y A=
ARt FaFe HE FI F AR eyt d&d S Al 1537 ANE M

ow v A 4357 Bgken oo = 30/ oo E AEUG. EIF FIF9
G A2 £ F7b FodH AW 457 12002 P Bggken A 23579
Al 907) ooz BWe Aoz Yyt gy gubro
Fo 7 1007 ooz Jeht 19: d#Hd FF9

< =
F BFY AT £E9 7 G AL AT ¥ F AUk WP AW 257}
E

Z 7|8 FETFE

S I
2

E 17 %% Ao fA49 394 ABE A L 2 ARF(RE F94 AT v

Kinds 2000 2001 No. of flowers/tree/2001
A 15(%) 13 May 20 April 708
A 25(0) 15 May 24 April 2,160
A 35(%) 16 May 24 April 756
A 45.(0) 12 May 23 April 795
A 55.(%) 20 May 24 April 324
A 6-435.(3) 16 May 18 April 510
At 105( %) 19 May 17 April 125
A 113(9%) 7 May 15 April 135
A 128(%) 4 May 15 April 62
A 155(%) 18 May 27 April 410
A 163.(%) 15 May 23 April 640
A 175(%) 19 May 9 May 1 155
At 185 (%) 16 May 24 April 26
A 2235(%) 19 May 25 April 1,254
At 233(8) 21 May 25 April 2,720
A 3335(%) 19 May 24 April 893
A 3435.(9) 21 May 25 April 1,152
At 4335.(%) 20 May 27 April 380
A 445.(9%) 21 May 27 April 581
At 605(%) 28 May 10 May 154
At 613(%) 29 May 10 May 186
A 80&(%) 24 May 10 May 360
— 63 _
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SIEDERY:

%18 A0 fAA99) Halel FejH =4

Kinds Fruit color Fruit shape Flesh color Core line color

At 13(%) Brown Ovoid Yellowish green  White

A 35(%) Brown Ovoid Light green Yellowish green
A 55(%) Brown Ovoid Light green Yellowish green
Al 10&(%) Brown Ovoid Yellow Yellowish

A 115(%) Brown Ovoid Yellowish green = White

Al 125(%) Brown Ovoid Yellow Yellowish

A 153(%) Brown Ovoid Yellowish green  White

Al 225(%) Brown Ovoid Green White

Al 333(%) Brown Ovoid Green White

Al 435(%) Brown Ovoid Green White

A 605(%) Brown Ovoid Reddish green White

Al 80& (%) Brown Ovoid Green White

&
i
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&
flo
i)
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i
fr
EE"
flo
['Ui
&
o
fru
W
ul
X0
o
I =
i)
ot
flo
o,
a9
ot
o

e zAG A3 A 13E w@do] L dAxMoz /E AMEES Hayward'e] 43}

y
oSk wE AU 128 %9 Mol kAo Folstgln. A Me A 15

rr

oAy wal A 125 wdad AU FAE Ao F829 A 35, A 5
5 Y 108, A 1159 Ao dEd S4e 2AE 4% Auae 33 gow Uy
gor By Fudoz FAaAY. Ly B854 A A Ad 359 AU 55E
ge maey Wl A 105 w@Aoldn AT 115 94 Bgae] Ao et
w5 49 A A A 1059 A FgA0] ol HAle) A GA) wgdow g
s}

o

uFE 3y Ao fAA A 223, A 333, W) 43379 #de) g 54
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AL A3 Hude 33 dow Ue
S AR A3 A 155 =@ 2

REEERE RS

e AxMoz fe FF5e Hdze Aolsunt 1

FEe st stA7] el

obeh ale] A oA AY) 158 wdHoR e F

® 19 Ao FAAAY HY xH 29 54
CRIis g ¥ g9 7w go] ol
A 15(%) Slightly pubescent Soft Short
Al 35(%) Slightly pubescent ” »
A 53(%) Slightly pubescent " »
At 105(%) Slightly pubescent " »
A 113(9%) Slightly pubescent » »
A 123(%) Slightly pubescent " ”
A 1535(%) Slightly pubescent " »
A 223(9%) Heavily pubescent Very hard Long
A 335(%) Heavily pubescent " »
A 433(%) Heavily pubescent ” "
Adl 605(%) Moderately pubescent " »
A 805 (%) Moderately pubescent " "
® 195 oY ALY #AY ZWHe do SA4S A ZeE AY 1s(%), 4Y

), Ao 105(%), 2d

. deliciosaZl 5 €< 33 W do] A= AS & 4 AU

AATH A

105(%), A4

113(9),

Al 155(%)5<
Adl 225.(%), A

Al 125.(%),

$), At 603(%), Adl 803 (%) T2 Hy FH "ol LA €Ol
E chinensis A% At 13(%), AW 33(%), AU
A 125(%), A 153(¥)5e "o A9 Qe
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£ 20 vkl fAAAY A7E Ao FE P Fem)
CRIs 2 1¥ 6€ 1569 7¢€ 1¢ 79 15¢ 8¢ 1¥ 8¢ 15¥ 9¢ 19 9¥ 15¢

Adl 137 2.95 3.88 4.55 4.90 518 5.30 5.44 5.52
A4 35’ 2.05 2.84 3.64 3.68 3.92 3.98 4.00 4.10
Ao 55’ 2.28 3.06 442 4.64 4.78 5.04 514 5.26
Ao 105’ 2.02 2.90 4.32 4.64 4.86 5.00 510 5.22
Adl 1157 2.31 3.36 4.10 4.24 4.38 4.58 472 4.80
Al 1237 3.14 4.12 4.38 4.46 4.90 5.04 5.22 5.30
A4l 165’ 3.28 412 522 5.60 5.82 5.90 5.98 6.04
Al 22357 2.13 3.00 3.94 4.40 4.64 4.80 5.48 5.56
dof 335’ 2.28 3.18 4.10 4.56 4.70 4.86 5.22 5.44
dd) 43357 1.84 2.46 3.78 4.18 4.38 454 4.55 4.56
Ao 605’ 1.06 1.96 3.52 3.74 4.20 4.32 442 4.52
Ao} 805’ 2.64 3.40 3.76 3.92 4.20 4.34 4.42 4.58

E 202 AT FOY fFAAEeR Al 13, ‘Ad 12379 A7E HdY 3F AGS
249 Aoz AY 139 HE Aol AU 23Rt AN D] 2 AL & 5+ AYT
E= 790 BE Aol g AN Aol AW Aow Ushdth 24T Aok fuAdow
Aol 35, Ul 55, T 105, AW 1159 A2E B BE 4 24 oz
Aol 105°9 Agel A AN BA 2 AL ¢ F AU E£H 786l AF Fol 3
AN Agel BWH oz Udut nPE gny Add fAad4dez gy 25, A
B3, AU BE A BdY BE AFS 2AF Ao AU 155 BF Al A%
AN B 2 AL & 5 Agod e A 25 AU B9 BT Yol 2 AL
& 5 itk Ay A 435 Ao Yol b He Aoz vehgo
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321 Fo fAaAhde AZPE Hd o] i AR F(em)

N

=

i 69 19 69 159 7¥€ 19 7€ 159 8¢ 19 8¢ 1569 9¢ 1d 9¢ 15¢

O

Ad 137 3.24 4.44 5.74 6.48 6.64 6.82 6.88 7.02
A4l 35’ 2.67 3.94 492 5.12 5.38 5.44 5.56 5.66
4t} 55 2.75 3.88 5.80 6.30 6.56 6.82 6.96 7.16
Adl 10’ 3.12 4.26 6.10 6.76 712 7.18 7.32 752
Ad) 1157 3.24 4.68 5.48 5.74 5.96 6.12 6.24 6.24
A 1257 3.86 5.18 5.62 5.98 6.26 6.26 6.50 6.60
Al 155’ 2.45 3.98 5.18 5.56 5.78 5.96 5.76 5.84
do) 2257 2.98 4.60 6.62 7.22 7.62 7.60 8.54 8.54
Ao} 335’ 2.95 4.58 6.46 7.06 7.44 754 8.02 8.16
o) 435’ 1.34 2.98 5.12 5.64 6.14 6.16 6.12 6.32
4t} 605’ 1.25 2.98 5.48 6.24 6.34 6.46 6.54 6.84

A 80%’ 213 3.28 4.04 4.28 454 4.68 5.21 5.46

FAAY AU 15, A 1259 A7 BdY dn 4FFE =
A Ros HE ATl Y A 159 B3 4G A 125 Bk AN Fde] 2]
e AL ¢ 5 ATk W oliel A 125°9) A4S Hde] Aol e Agwnc B
Zo] AA BEo] Y AR W Au) 1579 HIe H1e) A T % e 7Y
o geE Yt F4%F o 4949 A 3%, A 5%, Ad 108, AY 1S
o NP8 e B YFFL 2AG AOE HE PPl AW A 1059 Hu 4 o
A AN Be @A 2 Ae & 5 A9k 1PE o9d Foe FA49 A 25 A
335, AT 359 A7 BYY Fa AFFE 2AG Ao AF gl A% AW A
1559 Aol Axd W o) 259 A 335’9 BT Aol AN A% Ao 2 Ao
2 AAEch By ol Ay 1559 A% #Ae] Ygo] FHue BFFRTt FEo] AN

HEol W AAFQ W Ao 22579 ‘AW 3359 #YS Hao Aol & BEI LY

lo
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® 2. A9y fAALe] #Y FHY 54

T I (g) 9E(Bx) A% (Kg/er) 231

TN FHT

A 15(%) 129.0 8.0 13.2 2.10 Sept. 20
A 35(%) 484 6.7 95 2.57 Oct. 1
At 55(9) 107.0 6.0 10.0 2.18 Oct. 1
A 105(9) 1165 9.9 10.4 1.92 Oct. 1
A 115(9) 74.3 6.0 12.7 2.08 Nov. 1
A 1235(9) 93.1 6.7 10.1 2.10 Sept. 10
A 155(9) 1445 6.0 9.4 2.26 Oct. 20
A 223.(%) 165.0 8.0 16.0 1.85 Nov. 1
At 333(%) 123.9 8.2 15.0 1.50 Nov. 1
AT 4335(%) 78.0 11.0 14.0 1.63 Nov. 1
At 605.( %) 62.5 71 14.2 0.75 Nov. 1
A 80&(¢) 78.0 75 12.0 1.84 Nov. 1

‘A 12579 BYe FAL AR AFRGE 22) 2000990 £717F 9€ 10¥Fe=
THAEQ 'Hayward' = 119 1089722 29 AHA: wE Aoz Yehg FIXMFT FFo=
vetgth a8y JF5e 93glZ2 7|EY THAE FEFQ 'Hayward Boh &F7F Aoy G e
Z Zol7b fideh ‘Al 3%, ‘Ad 55, A 108’9 FE7e 108 1087382 FAE
g A 115 119 197302 vhiEow Yl FAE FFore RAHFIN Ao
A E R SATEFTOE AHE AU 35’9 FHAFo] 128g o= 7HE Zew ‘Al 1057}
116go.2 Zth ey F&53F JEE A 23 105 BE2 2tk ‘Ad 22379 A5
FE71E 119 1924 wFoln #FS 165go® Yehd tigdoez yehgon F4%
Fr A 16524 19%E FFTOE APE FFo2 AdHT ¥uk oflet ‘Ao 33579
B &7l 119 1924 TAFoIer dE7F 1552 Fo 13E FFolAou #Yd
FAZE 123g2® ‘Hayward' ¢t & ze|7F gflo] 1" & iy FFoE FUd o=
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gEAY. 2y AW 43509
Z(__l

Aol =77} 100g mvte g ¥ Zo}

13z Uy FFToZE A3 Aoz AHEHIILH
2) obdl the) fuAel FeH 54
7hH el 54
%23 Y ol gEl] fxdY dxwy g € Jyy 54
T 7 4 44 bel
xd o] x4 ol™
S %) Glabrous Glabrous Glabrous Glabrous Glabrous
S20%) Glabrous Glabrous Glabrous Glabrous Glabrous
S3%) Glabrous Glabrous Glabrous Glabrous Glabrous
S4 %) Slightly pubescent  Slightly pubescent  Slightly pubescent Slightly pubescent  Slightly pubescent
So( %) Glabrous Glabrous Glabrous Glabrous Glabrous
S6( %) Glabrous Glabrous Glabrous Glabrous Glabrous
S %) Glabrous Glabrous Glabrous Glabrous Glabrous
S8 1) Glabrous Glabrous Glabrous Glabrous Glabrous
SI100 %) (Glabrous Heavily pubescent  Glabrous Heavily pubescent ~ Pubescent
SI2( %) Slightly pubescent ~ Slightly pubescent  Slightly pubescent Slightly pubescent ~ Pubescent
S13( %) Glabrous Densely tomentose  Glabrous Densely tomentose ~ Pubescent
SI( ¢ ) Glabrous Glabrous Glabrous Glabrous Glabrous
SI5( 3 ) Glabrous Glabrous Glabrous Glabrous Glabrous
SI7C 3 ) Glabrous Glabrous Glabrous Glabrous Glabrous
SI8( %) (Glabrous (Glabrous (Glabrous (Glabrous Pubescent
S200 %) Slightly pubescent  Densely tomentose  Glabrous Densely tomentose  Pubescent
S %) Slightly pubescent  Slightly tomentose  Glabrous (Glabrous (Glabrous
— ’70 _

IP:

14.49.138.138, 2017-11-03 15:50:43



oy Thele §1% SHoz
OEAE!

S12(A.  deliciosa) 2]

S13(A.

opdTHE o] o] EFe

chinensis),

S20(A.

eriantha( $))& <o %
DA Aoz YEgth 3 o]E2 dW 94 "o
e @@ e Bddoez yeigon 4
2 Yehdth S3, S5 S6, S7, S8, S12%e A

A
3 S109 S20 FHAol IS | =4

oﬂ 1= o] U}%

el Held B4 2AH Ao(E
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T 7 Y49 =Y A FEA fale Y Ao B
S1 %) Elliptical Dark green Yellowish green Acuminate Acute
S2%) Elliptical " Green Acute Rounded
S3%) Elliptical " Purple Acute Rounded
S4 %) Oval Green Lightly green Acuminate Rounded
ShH %) Elliptical " Purplish Acuminate Rounded
Sol£) Elliptical Dark green Purple Acuminate Rounded
ST %) Round y Purple Acute Rounded
S8 1) Oval y Purplish Acute Rounded
SI100 3 ) Oval Green Silverly green Acute Rounded
SI2( %) Oval ” Purple Acuminate Cordate
SI3( %) Oval " Reddish Acute Cordate
SI4( %) Elliptical Dark green Lightly green Acuminate Rounded
SI5( 9 ) Elliptical " Reddish Acuminate Rounded
SI7( 9 ) Elliptical Green Red Acuminate Rounded
SI8( %) Lanceolate Dark green Green Acuminate Rounded
S0 %) Elliptical Green Silverly green Acute Rounded
S21( %) Elliptical Dark green Purple Acuminate Rounded

-
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3 25 F Azple] Qle] A7)
T | A HBAF qr 2ol
(cm)(A) (cm)(B) (A/B) (cm)
S 1 ¢ 6.1 130 0.46 3.2
SIPIQ 85 13.0 0.65 75
S 3 ¢ 47 7.1 0.66 1.8
S 4 ¢ 10.7 16.1 0.66 6.0
S 5( ¢ 10.3 13.7 0.75 A7
S 6( ¢ 5.6 12.3 0.46 2.6
S 7 ¢ 5.8 6.9 0.84 24
s8¢ 89 11.7 0.76 36
s10¢ & 181 184 0.98 12.1
s12( ¢ 17.0 180 0.94 76
S13( ¢ 19.2 205 0.94 10.8
S14( ¢ 85 181 0.46 47
S15( 8 5.4 9.1 0.59 2.9
S16( ¢ 18.0 184 0.98 12.1
S17¢ % 10.1 13.1 0.77 5.0
S18( ¢ 79 224 0.35 34
s20( ¢ 115 17.9 0.64 8.6
s21( ¢ 55 134 0.41 2.6
oM Thelel <19 A7]= 5~22emZHAl vgstgiorn §aF A vdsAl vEgT. <l
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T 3} £ BF =9lo FH
Shape Base Apex

Creamy white Cupped Attenuate Rounded Seperated

Creamy white Cupped Attenuate Rounded Seperated

White Slightly undulate Attenuate Rounded Slightly overlapping
White Slightly undulate Cuneate Rounded Slightly overlapping
White Slightly undulate Cuneate Rounded Overlapping

White Cupped Cuneate Rounded Overlapping
White Cupped Attenuate Rounded Separated

Rose pink Slightly undulate Cuneate Rounded Overlapping

White Slightly undulate Cuneate Rounded Slightly overlapping
Pale pink Cupped Attenuate Slightly retuse  Separated

Rose pink Slightly undulate Cuneate Rounded Overlapping

Creamy white Cupped Attenuate Rounded Seperated
o fAAde] 33 54 9 @)

3734 st Y 3EY ™ 7] 7o I
Light green Flexible Glabrous Slight Oblique
Light green Flexible Glabrous Slight -

Light green Flexible Glabrous Slight Horizontal
Light green Flexible Slightly pubescent Strong Hemioblique
Light green Rigid Glabrous Strong Horizontal
Light green Rigid Slightly pubescent Slight Oblique
Light green Flexible Glabrous Strong -

Silvery green Rigid Slightly pubescent Strong -

Light green Rigid Glabrous Strong -

Light green Flexible Moderately pubescent None Hemioblique
Silvery green Rigid Heavily pubescent Strong Olique
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® 28 % o FRAAe] £ A7)

ERis 3t (cm)  FEFON) TN shddol(ecm) T E500)
S 1 $) 2.7 25 - 5.0 1.1 2.5
S208) 2.9 - 36.0 5.0 1.2 3.0
S38) 2.5 - 39.0 1 15 15
S48 ) 2.0 - 185 1 2.4 2.4
S5 %) 45 29 - 1 2.2 2.2
ST %) 3.1 20 - 1 2.2 2.2
S8 3) 3.3 - 53.0 3 2.1 42
S10( 3 ) 35 - 35.0 2.5 15 3.2
S16( 3 ) 4.0 - 84.0 1.0 15 15
S17¢ 8 ) 3.0 - 58.0 3.0 15 35
S18( ¢ ) 2.8 26 - 2.3 1.7 3.6
S20(C % ) 3.8 20 - 2.7 1.6 35

¥ 29. oA O fAAY 434 HERO ] © FF ANSF(A7IE FLEAD

5 2000 2001 No. of flowers/tree/2001
S1C %) May 22 April 24 475
Ss2(%) May 24 April 28 170
S3%) May 19 April 24 756
S4( %) May 17 May 5 152
S50 %) June 3 May 15 100
S7 %) May 17 May 7 742
S8 3% ) May 26 May 17 1,925
S12( ¢ ) May 17 May 8 150
S13( % ) May 6 April 20 476
S16¢ % ) June 3 May 20 150
S17¢ ¢ ) May 4 April 21 636
S18( % ) May 27 May 18 540
S200 %) May 15 May 6 423
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R g {5 g9 Fx g Zoj go] A
S1C %) Glabrous None - -
S 5( $ ) ” ” - -
S7C &) ” ” - —
S12( %) Moderately pubescent Hard Long Brown
S13( %) Slightly pubescent Soft Short Brown
S18C ¢ ) Glabrous None - -
S200 % ) Heavily pubescent Soft Long White
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Green
Orange
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Green

Silver

R

Ellipsoid
Ellipsoid
Ovoid
Ovoid
Ovoid
Ovoid
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Green

Orange

Pale orange
Yellowish green
Light green
Green

Green
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Orange
Yellow
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White
White
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