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Summary

The ‘Dejima’ as main cultivar in Jeju has very susceptible to soft rot
and potato common scab. For the breeding of soft rot and scab resistant
potato, the backcross was carried out using somatic hybrid obtained out of
protoplast fusion between S. brevidens which is not crossed with common
cultivar but has diseases resistant characteristics and ‘Dejima’ which is not
diseases resistant characteristics but has high yield and good tuber quality.
The backcross progenies produced 5 resistant lines against soft rot and 10
resistant lines against potato common scab, and then carried out of
morphological, genetic and agricultural trait analysis in diseases resistance

lines. Results obtained in each experiment were as follows;

1. The somatic hybrid plant(6x) generally grew more vigorously and had
broader leaves than ‘Dejima’(4x). In morphological characteristics of
somatic hybrid(6x), extension of anthocyanin coloration in stems was
strong, tuber shape was very long and deformable and depth of tuber
eyes was very shallow.

At the time of media hydroponics-culture, - the yield and the weight of
the somatic hybrid were 2.7 tubers and 87g per a plant respectively,
which are much lower than the ‘Dejima’ at control cultivar resulting 4.3
tubers and 268g per a plant at 90 days after planting. However, the
yvield and weight of the somatic hybrid 1024 were evidently increased
to 4.2 tubers and 452g per a plant, respectively. In the characteristics

of the tuber formation, somatic hybrid was late-maturing of 120 days.

2. To obtain the crossabillity of somatic hybrid 1024, 129 flowers of somatic
hybrid as female parent were crossed with ‘Dejima’ as male parent, and
yvielded 32 percent of berry formation rate and 27 seeds per berry. In
the BC; lines, 117 berries out of 220 flowers of 16 BC; lines were
showed 53 percent of crossability rate, and the average seed number

per a berry was 30 seeds.

_iv_



. To test soft rot resistant, 3,000 number of BC. lines were innoculated in
vitro with optimum concentration of soft rot pathogen selected from
‘Dejima’ in vitro. 220 lines without disease symptom were screened and

resistant lines with good growth characters were selected.

. For the resistant test by innoculation onto stem and leaf with the soft
rot pathogen, 3.6x10°%fu/ml of Erwinia carotovora subsp. carotovora was
sprayed on needle scarred leaves and stems. As the result of soft rot
resistance test for stem and leaf, the rate of resistance was 54 percent

and 121 lines out of BCy 226 lines were selected for a resistance.

. As the resistant test by innoculation onto tubers with soft rot pathogen,
30ul of 4x10°%fu/m¢  of Erwinia carotovora subsp. carotovora was
inserted into the bmm deep hole inside of half cut tuber. The result of
soft rot resistance test for tubers was 49 percent of resistance and 78

lines out of BC, 159 lines were selected for a resistance.

. Generalizing soft rot resistance tests, 121 lines had resistance on leaves
and stems and 78 lines was selected for tuber resistance. Especially,
only 45 lines showed resistance on-all ‘of the leaf, stem and tuber.
Among the 45 lines, the 5 lines with good shape and tuber characteristics

were chosen as a soft rot resistance lines finally.

. As the result of the potato common scab resistance test by innoculation
onto tubers with scab disease germ onto slide of half cut tuber,
resistance lines to all of S. scabies, S. turgidiscabie and S. acidiscabie
were 23 lines out of 143 BC, lines and resistance rate was low as

below 36 percent.

. As the result of the potato common scab resistance test by cultivation in
the pot with soil of inoculated with S. scabies, ‘Dejima’ did nearly not
show potato common scab disease symptom and most of all BC. lines

did nearly not show potato common scab disease symptom also ‘Chubeak’.



9. As the result of the potato common scab resistance test by cultivation

10.

11.

12.

13.

with high incidence of the disease in the field, infection rate of ‘Dejima’
which is main cultivar in jeju was 61 percent and that of ‘Chubeak’ was
23 percent. However, 44 lines selected for a resistance to the potato
common scab was low as below 10 percent. Among them lines 10 lines
with good shape and tuber characteristics were chosen for a potato

common scab resistance line finally.

The result of the polyploidy test conducted with DNA contents by
flow cytometry for BC: lines including soft rot and potato common
scab resistance lines showed that 39 lines out of 44 lines, 83 percent,
were tetraploids, 1 line was hexaploid, and rest of them did not clear

ploidy level.

Morphological characteristics on 12 items out of 50 items which is
UPOV guideline for 15 lines selected as soft rot resistance and potato
common scab resistance showed fairly different as compared to
backcrossed line obtained by crossing of somatic hybrid as female

parent and ‘Dejima’ as male parent.

As the result of relationship analysis using distance coefficient for
morphological characteristics, 10 lines including ‘Dejima’ fell within the
same subgroup. Somatic hybrid and 2 lines were in the same
subgroup. The rest of them showed morphological traits in the

middle of somatic hybrid and ‘Dejima’.

For relationship analysis through PCR-RAPD analysis of 44 lines, 12
URP primers were tested. As the result, 5 primers which were
polymorphic band among 44 lines were selected. The relationship
analysis using selected primers showed that similarity coefficient lined
variously 0.2 to 0.8. As the result of relationship analysis using
PCR-RAPD analysis 14 lines including ‘Dejima’ fell within the same

_vi_



14.

15.

subgroup. Somatic hybrid and 5 lines were in the same subgroup. The
rest of them showed genetic traits in the middle of somatic hybrid
and ‘Dejima’.

The tuber characteristics examination on 15 lines raised for soft rot
and scab resistance showed that all of lines except for 1 line had
higher value of starch and specific gravity than ‘Dejima’ used control
cultivar, and tuber shape was mostly round and oval, and color was
white and yellow.

The growth and development examination after 55days and 7bdays
since planting on the lines selected for soft rot and scab resistance
showed that stem diameter was 8.7~13.4mm, plant height was 26~56
cm, number of stem was 1.3~4.3, number of ramification was 0.2~0.4,
results of growth and development examination after 75 days and 55
days since planting didn’t seem different.

16. The yield per 10a of soft rot resistant 5 lines at 95 days after planting

showed that the greatest total yield was 5,552kg in K192-33 line and
second total yield was 5,010kg in K119-35 line. Thous lines were
more than in ‘Dajima’ and ‘Chubeak’ of control cultivar. The marketable
ratio was 79 percent in K192-33 and 71 percent in K119-35 line. In
the total yield per 10a of common scab resistant 9 lines at 95 days
after planting, the greatest total yield was 5552kg in K192-33 line
and second total yield was 5,152kg in K192-13 line. Those lines were
more than total yield in ‘Dajima’ and ‘Chubeak’ of control cultivar. The
marketable ratio was 79 percent in K192-33 and 71 percent in K192-13.
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7FeAd e Ad FokE daE] gon FHE SgAES AMNEZRE
T A HAl-Atabee 5, 1990; Austin &, 1988; Grosser ‘s, 1990; Haberlach
5, 1985). E3], okAF A £ S brevidens™ PLRV(Jones, 1979), PVY,
PVX (Gibson 5, 1990)el <3+ wnlo]z]~H -S4 (Austin 5, 1988)%} Zii
(Preiszner %‘, 1991)e] AIFAH S 7FA 2 Aot WA o8 AFAREL
brevidens®] -3 FEE AuEFTo= TYstr] A 4FAA §F ‘30“?3
& ol&3sto] AMEFFTE el olF wFFFol oLt Udrt f=EA

5

) sto] Williams 5(1993) S. tuberosum™} S. brevidens® <432 A

H
2 AMAEZES A=AE Aieda, of T Ao e AS Adste] wF
STHE B3 AANEZE A=A ¥ AYE FES EYste FESAEE
Al E3kSlal, Helgeson 5(1993)2 ¥ A FE54S Al okdF A
S. demzssum/l AR FAAE AETLE =Y. o] felE ofFE
Aaret AP dA gFoE AMEFET AEAE e FFd ol &stHE
= 99 A S araeifolium(Matthelj &, 1992b), S. nigrum (Horsman %,

1997), S. pinnatisectum(Menke %, 1996; Ward %, 1994), ¥&% A&l S
circaeifolium, 1% A3 S circaeifolium(Mattheij ¢} Puite, 1992a, Mattheij
5,1992b), S. phureja(Cooper &, 1994) W5’ S. commersonii (Sherraf 5,
1991), PLRV®} PVYoll &3t nlele =~y A& Solanum etuberosum (Novy
9} Helgeson, 1994) & %2 A57F M=o gk
Sl E Kim 7;(1993) A2 1z AIAdA S commersonii®t ‘TR
WA ko] AFAA §F ol o AAEZE HAEANE e AW AIA
A §Fo] A= gt delldFLolAE 72 vfolej~y, 9y 94 7 &
A TEH5FS dal S brevidens®t ‘WA’ S. brevidens®t ‘Fn’ 5
gro ol AMEZSF AEAE THEANIL(An, 2000), o] & ©o]&3
<5 LExdrlsdela 3 Fol Ao
A AANZRT A=A 94 ol B2 A7t



ki wasa glovt A% AMEFE ABASES JHL A 9ol
As=2 o] g5o] ghth(Austin 5, 1983; Brown &, 1995). o]&jg &) ¢
< FAHem Ayt @ Fa3te] AMERLET A=A e s Azt
=3} Aal L GAATE 2dEo dojups Ao L THGleba
o} Shlumukov, 1990). =gk AMEZE A EAY AE> A FFE= A
7= doete] ols FES AMFstua AwES FAE e st

(]
Auzt FFHo] o] &= drtH(Yamada 5, 1998; Thieme &, 1997).

Ho

1o, o oly
N

¥
10 J

3. ARAE HA o AL

A AAES &3 Ag ATHAY A= Austin (1988, 1993)2> A
AE e B S brevendensed A Add@ubo]l# 2~ (PLRV)l gk A

S S tuberosumoll Ol HAAA AMA G FAL FEIE, He A #AZ n)

2 AR To Wor MurS A EEal, E3 S tuberosumo] S.
bulbocastanum Dun.2] AE5 A3 = #3 AFE 22 WOz A L3}
o] AMwrst w7 Atk Helgeson 5(1993)2 S tuverosum cv. Russet Burbank
(2X=4n=48)°} S. brevendense(2X=2n=24)2] 6WA] AAE §AANA  Phytophthora
infestans®} Erwinia spp.©l &gt HA W AgAdo oisk s Al
th. An(2000)8 FEH] A3l S brevidens® ‘A, S. brevidens®t ‘G
n’ T dFAA el o3 AMELE HABES wor dudste] FEH

[*3

Erwinia carotovora subsp. carotovora®] 5% 10" cfu/ml 20p0S HE3ste] A
g4 AEs Akt v dth Lorang 5(1994)2 7AF ddlojweo]l v
45 9alo] HolES o]-&3}3 AL, Faucher 5(1992)2 A3 A S o] &&to] A
Sttt =3 Conn 5(1991)2 #A}F I AHE 22 Eghol= fo| Oatmeal
agar WO Al 2= o 27HS SElFol WS HASAT. Loria 5 (1986)
2 ddoly A AT & st E71E AEste] 42 A9 A}
7S AASFA Y. Tk HR(1999) = WolE7|E o] &sle] WYUA T

3|

[e]

O

i3 u}i
N

Q

[e) =

19S SH9m, EIF1995)E A AYFRY ol WEHE o] PyHow
% AYY 99 sgon, =¥ ol HUwS AFMFste] T4 A
g wEo] BFHE % AFH IS vk
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4. RAPDS o] &% AT 74

r

PCR(Polymerase chain reaction)< 19831 w]=r2] Mullis 5ol ¢Ja] <F &
o DNA THE4L 2 Klenow fragmentE AFE3FH 21 Klenow fragment
o] AF doll bBakA Eate] cycleo]l vbE winith FFEALE Ho] Folof
stgorms AA 7S WA Eoltrt Saiki(1985)7F Thermus aquaticus
(Tag)ol A Aol k43t Tag polymeraseE 2l sle] PCRel|l o]&3tHA 5
I 7}@074] Q A TE 19903 7-4] PCR2 ®WF=A] 2719 5% primer
£ AbEsoF atw, 3k ol & d9Hew @] fid= WHE=A template
DNA®l d7IMEs dolorrt . a8 d Willams 5(1991)2] 49 &<
(arbitrary single) primerS ©] 83 PCRH'Ho| 28] 7| 7to] WolE HoJF
= TAAAE HRFOEN DNAC digh oW FRE glo] 7iAe dA A
e o WMol &4 o] Jhssttke Aol AAEALL, Folo] Welshét
McClelland(1990)7} RFLP(Restriction fragment length polymorphic)+-4]H 3}
MAzre] ZolE yErE = d= A EH(finger printing)o]l 9499 primerE
o] &3l= PCR w410l 7lsslthal sl at(Welsh 5, 1991), Natalia 5 (1992)2
Helicobacter pyloriol <] RAPD finger printing &% F3Fe] o] o]&3l=
s °] 7I'HE Aok AA wH5EE W E o] $hth(Bloch, 1991).

RAPD(Polymerase amplified polymorphic DNA)7]'H S 42 wo] 7+
TR A=A, T A EEFY FE AP, BEY g F ol&Ae ¢
oké}tq(Roy 5, 1992), S, F, AHE B g vrE g op Algel A tE A

L.
=

O

| &2 HAx(Williams &, 1991), &3, B3, L5, ofAgpeprA 2 Fuh
|, 3, a9, EntE, 45, A5 5 v FAZolAR o] o] 4o
HE uf o]E]r(VVeeden = 1992).

o] ATEES B #(1993)S FEFI A EE suko] genomic DNA
Z o] &3] 6709 random primerZ RAPD ¥ A= st Ay ZF 6470 W
= 3 11%7F $FFH AT g AAL 625%7F & Fol ]/\1 =ol st
A YEST A 5 w3 1% UPGMA(Unweighted Pair Group Mean
Arithmetic)®A A1 Z7F F+58 9 ZZ7F $dA34 o] 7153t sk
ok BH(1996) T2 RAPD 7IW& o] &3t A SAAESE #5635 9 9
AT ERETA FH'Y 13%5F 5 25%FF 2L AS d& Fd#AE

Aate] A FFEFA 7| ZAERE o] &3 vt vk Kang(1997) 5 random

O

o

=

On-'
¥°l'
=
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primer¢l URP primerg 7H¥&tl<=d ©] primere= 20bp9] oligomer=A]
annealing =%%5 55T o]/olx Jo] AAA o] HolLp 32F] A=
S5 o A Eof thekst i okArS BolFa 9vha skl

RO |
1t
>,
ot
4>
>O

5. Aol FEH I o

ok
T
T
ox
A
2,
NE
o
o,
)

Agrios(1978)+= A Al 4 o T
A #wo] vk B skl 3HAk
HAolvp A Fo WAst= I =
A5 H3hA7]E dle] €T

A2 F5H (Soft rot)2 AWl Ht Slojy 7|7 3 A=A FHoE
do7|m i thFstelA w43 WEol gdiEo Rt S8 A= W
1999) 0.2 H AAIA oz A AQujA|e A wo] WA= Aoty A
2 Erwinia carotovora subsp. carotovora®t Erwinia carotovora subsp.
atroseptica?1d] o] Alit& 2FSATFOoREAM wjF F T, dulE AFE T
o FEHSs do7le Hddd s Aoew dyA dvh FEHTS 32T 1L
2(race 1)3} 22~25TC A2(race 2)°] <l Aol At} EY Fod= 4~564
AEstw A Holl H3k A= <, F7] FWol FAH AAHF Ao
Ay FHAAIT. AAAC=E F FAH A
(Perombelon?} Kelman, 1980) -t-zlttet 7H2} F4EA1Q1 t ol A 1994

J&0] 5~15%7tA Gl ¥ HAe] sfuitt Frbeta e
1995), A== % 19999 & Auj L 7}&

oA=L Astel 2 a7t WA Aow HuHJATHE 5, 2000). =
TEHE e WUATE oe Y AR FF Ndol g EA 9l W ol
2} st tH(Lapwood %, 1985).

A2 v o]l B (Scab)& A ek 2 Ao At #
7131 o] Ro] S T A s AMor |
S TUYHE LEESSA H+ Holu WU Streptomyces scabiestl =
dFgFT R EFHEAEL Edoly AEAe FAjE AWM ALHo
1

iv

ol
(o

=

2 348 A9 + don, JFNE ok Gl S JET
oAl Aew SRATHSwnd F, 1992 S 4 AuA B
B3 grgdel Ho} 9, JATE v 3Fo] FAHUKHA F, 1998b). £



WA A= WAl At ESYA, 71, vk Soll 28t |A o
5 e AESI= Aoz d8A Ao 5 1991). &
W Wulo| A Ry

=
617 T 39 Streptomycesito]l 574 Hlow olF o £ HELS S

scabies7} 37.7%, S. turgidiscabies?} 14.8%, S. acidiscabies?} 18% = Y E}WE
ta s 53], AlFE AAE B A pHAQl Aol = A&l hF
gt S. acidiscabies7t FEHO JE Aoz FHtd RHuFo Itk T,
1998a; %, 2001).

ol Aol #E A= e WA, AuiA wA, A4 WA T oo
& wkAlo] 9le] A Hooker(1990)& #HAF A viA] o]

g AESNA A ol diEiAE wEA B

= AzEAfel Aeete] shFstd ZAE dval stk A 5(1993) FFof
3}A)], Hide?} Read(1991)& Oxamyl, & 5(1990)2 EgaglulolEE
P 5 2EfIEnfo| 28 - SAHEGRFAFI AR AR A&
A g7k dohar ATk F(2001)2 AFA G ESFas T U
5 10kg/10a A& stle o) WA EH7F 405~759%= 718 =%,
A AE o> HAEA7E AL v AujE A
A Carr-Nkv(1989) & E Y2

i, ¢ 5(1990) Az T 5

ARt g o]y Wale] fradinta Skt T duuE {7

ol o] 7FA3kH (Rich, 1983), Hooker(1956)+= 43}, &, S5 To=
e sl A ESFel vie) Holy wAe] At §kgl

T3 Rich(1983)= A3 w5 Awi7E ddol® Aol 7Hg a2 ¥
WHolg} stk AEsHd WAl 9lojA= Liu 5(199%9)8 S diastatochromogenes
T 2% MAES ol&d AAAYE A} a7t dT sk AL, Neeno
~Eckwall®} Schottel(1999)% Streptmyces®] ¥ ZFo] MAilsls Y EAS o
|3 A4 YAATE e AUAE A3 230 e Adew Had
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L AN3ARE

PLRV, PVY, PVXel 9|&t nfojgj~y FEH 9 %
el S. brevidens(PI 218228)9} A%
S5l o S48 AMNEFE AEA A4 ¢
AERE 10248 P2 EF ol o] &3 th(Table 1). ©]
sta ‘Ui X 'E i S %

o
BCASS S48t A48 F3sAtHTable 2).

o ATl AR E AAERTES F2IEE dAdT A Ay st
12 & of

Table 1. Experimental clones used for this study

Clone Ploidy level Characteristics
S. brevidens(PI218228) 2X PLRV, PVY, .PVX’ SOft. r ot and
cold stress resistance, sterility
‘Dejima’ + S. brevidens 6x PLRV, PVY, PVX, soft rot and
(protoplast fusion)1024 cold stress resistance
‘Dejima’ 4x High yield, good tuber quality

Table 2. Pedigree diagram of experimental process

Year
1997 2000 2001 2001 ~2003
Generation Protop last Seedling ond 3nd
fusion
) Disease
Solanum ) _ Generation after )
. Somatic hybrids . resistance
brevidens 1st seedling .
screening,
Pedigree Preliminary
X X X
yield trial
‘Dejima’ ‘Dejima’ ‘Dejima’
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Table 3. International Union for the Protection of New Varieties of Plant

(UPOV) test guideline for potato

Characteristics

Expression

Note

Plant : height

very short
short
medium
tall
very tall

Plant : type

. stem-type
intermediate type
leaf-type

Stem : thickness of main stem

thin
medium
thick

Stem @ extension of anthocyanin coloration

absent or very weak
weak
medium
strong
very strong

Leaf : size

very small
small
medium
lar%e
very large

Leaf : silhouette

closed
medium
open

Leaf : extension of anthocyanin coloration
of midrib

absent or very weak
weak
medium
strong
very strong

Leaflet : frequency of coalescence

low
medium
high

Leaflet : anthocyanin pigmentation of blade of
young leaflets at apical rosette

absent
present

Tuber : shape

round
short-oval
oval
long-oval
long
very long

Tuber : depth of eyes

very shallow
shallow
medium
deep
very deep

Tuber : color of flesh

white

cream
light yellow

yellow
dark yellow

OB W ONUITWH OO WNH| O [NO1TWOJU0TWH[J01TWOJU0IWH|[O~JU0TWH [|[JUTW| W — [O~JU1WwWH—
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4. BCAEZY &8 AZAE 24
4-1. MFAZF F58 AZE AA

4-1-1. 58T AAQ s=A4T

4
AEd A=R2RY FGRtol o] &3t -ru‘%‘ifo qES
2 E WEdoeE FEHT vEE
E3otol(Table 4) T+ ®WZEol 4
ZF it FEEE ARAE SmxSimE
A wiFE 1INAG 4712 e o
H3o] eEhveE R E Attt

sres dusen 4EUEe
eh e wH RIY QA WIS
2ol 29 Ao 2

l"O

2 o

Table 4. Values of Asyp corresponding with different concentrations of

Erwinia carotovora subsp. carotovora

Treatment 1 2 3 4
Asqp 0.004 0.008 0.067 0.560
Concentration k 1 . 6
2.4x10 47x10 4.0x10 3.3x10
(cfu/ml)

4-1-2 WFATS F58 AIY H2A

1F=01 2 BCoAlIE 3,0000] v <F7RAlel tigh F5% A4 #2A
uno HE goR Ay REua HE A 3x10%cfu/me<
~1-1o1 49 2ol AHRAE Smxbm=z 2 TS
@ Al Aol Sl Seiel AEeAn 29 GAow WIS 24
ol A

saleh A& ﬁl%ﬁ LS o] glaL *ﬁtr | G5 Ass

_13_
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5. BC:AIFY "oy A 273

oquzgte s FA4E BCAE tigh Huloly AFA AL 37H4 Ao

2 2 A&t i)\zzﬂ, AEA AAAE oz Ay tdolHd+s A

of H&ste] A, &4, SFEAME ol &t AudE 3 FFF 97

o HaelyiS ?4%6}04 AAed o, AA, ool ed® Al
J

72 fdloly WAl S scabies, S. turgidiscabies®} S. acidiscabies<
DEAFGAN DG AEREEE Eddol AAd o] &ttt AU A
ol WYX S. saabies, S. turgidiscabies, S. acidiscabiesS Oatmeal
agar i A](Oatmea 40g/ ¢ . ZnSO4.7H0 10g/ ¢, Agar 18g/ ¢ )ol A 109 wjoF
sto] A4 emAAE W FH T A A AHT F 28T BC, 1437
o NAE 12 Adste] ddde] &8 HESIAW HAF F 2Ev 25T,
FUlHFE 80%°)d T FAE 28 oz 4 dEste] o AEHE ALY

] S5

Al 3t to 2 A}
Ao HE HEE o AE 6me wo] WWAE S7H7F lmelsk]l AlE
o Aoz Awsigrt

5-2. ARy FE R TA HF 4T AIY HA

shEAlm Al gloly FEHTA ot AYAF HAHLS AF=dd 7Hg Bol
X% S. scabiesE Oatmeal agar ¥l Ao 1027t 27 10cm petridish 5071 ol
e dS Ao 520 FAAA sHE T 50m FE HEsHe] 5-1004
Agol AN A7 Fagh 404153 dxz< dA R Fae] A S
ATt HEE dod& HE, SAINESFH FrIduEsE S8t A

F oAgd 252 sl Agatgnh
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6-1. Flow cytometryE ©]
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&
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S8 oA AAEZE 10249 AxE ol &3rE A =4S 8mx8mA =
=2 et 288N (Partec, Germany) 05mlS Hil Z=Z kAl Hol o=
o] 73k t}g AMMA kel DAP I (4,6-diamidino, Partec, Germany)& < 2m(=
A 7Ysle] flow cytometryE o] &3] DNA &S xAbetglth

6-2. AZ7F A EFA 2 &

re
r
e
ML
2

Al 49 A T 7 2 gdold A
A7 27emstEol 3F3
ER2 AP71E B0 T 123 diEl] ZAF
L ZANE S AAERF 10249 S FASE ZHH(Table 3).
12 J%OH e Z=ALE Py Fds FAs ot FEH AR AT
A%, ddoly Aggoz Xud 10453 ‘A’ L AAEFF 102400
fHOH Hamann(1961)¢] W o =2 distance coefficientE 3%l o] A vI&
© 2 UPGMA cluster analysis program= ©]-&3}% Dendrogram< 243k &
AAZZE, A L AFA A&7 FAAAE FA . ol AHEE B
A program-< Applied Biostatistics Inc.(W]=)2] NTSYS-pc= ©] &3}

k)

6-3. 4157t PCR-RAPD #4<& 53 44934 &4

BCA% & FE9Y (doly
44741 %F o 3]l RAPD #4< Fd fFAAAE ¥

)
oft
oX.
E
>
v 2
b
2
td
o2
AE
oZ
Ho
Am
o,
£
o
-
rot

6-3-1. A153 DNAY 1]

DNA FZ° A& A o2 A FZolA 7 7hke]l e AxE
Abgetslon WdE CTABH os) FEAth(d &, 1988; Sul¥} Korban
1996). = 1.5ml tubeo] A& 400mgS ¥ il 400402 extraction buffer [200mM
Tris-HCI(pH 8.0), 200mM NaCl, 30mM EDTA, 0.5% SDS] ¢} proteinase
KB0ug)e #H7bsto]l 1A &9t 37ToAA H#st & FerE5 o= AgE
npa sl 40002 2% CTAB solution [2% CTABws, 100mM Tris-HCl(pH
8.0), 20mM EDTA(pH 8.0), 1.4M NaCl, 1% PVP MW 40,000] < *%7}3s}4
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Z+ 4 ojs= $ chloroform : isoamylalcohol(24 : 1)& F=3d}F3L 12,000rpmelA 10
5ot ARSI A5 A 2L tubeol =71 0.7volume?] isopropanolS-
A7ts 2o A 1087 W3 5 12000rpmo. 2 YAl o HAH
DNA< 0.1% TE buffer [1.0mM tris(pH 8.0), 0.1mM EDTA(pH 80)] o] =<1
% RNase(10mg/ml)E #H7Fsle] RNAE A|ASFAL 1% agarose gelolA A 719
st DNAZR! W Agste] 20T HastiA RAPD &4l o] &3t

6-3-2. Random primer 7 2}

RAPD 2o o]€% random primer 7S A& i}sto] A ArtE = URP
primer 1HEE 12HS 71X 12 AA3G 2™, Z} primer sequences= Table 5
o} Zt} PCRY 7]EHHE 242 template DNA 50ng, Tag DNA polymerase
(Promega) 2.5 unite, primer 200ng, 10x PCR buffer 5¢f, dNTPs 200uM,
MgCly 3mM, 52 tubed 250%] HE-gH & W5 STZA AT DNASTE
S 93k PCR robot& m|a+ M]J researchAle] PTC-2002 o]&3tlew PCR
S 9% program> Table 63 o] 94ToA 2% &2 DNAE WHAAAZ &
94Coll A 45%, 55Tl Al 13, 72Tl A 1o = 453] whEalo] F%3a il nf

1

Ao 2 72Tl DNAE AGAIZl & 4T AZsAtt. SFHFAELS 15%
agarose geloll 60VelAl 2417+ A 2 FGAA

= A7HAZ] 3 ethidium bromide
7 UVoell A &ZHste] viEoglo] TS Hol= primers A3

6-3-3. A1 27+ PCR-RAPD &4

BCo7Al'&2] RAPD #4& 9 A= F5H A4 5AlE, ol A3
4 10AE 2 ¥ A AledEs sAd 264l T 424153 o ugte o]
&8 At AMNEZE 1024 G 44715l sl PCR-RAPDel o] g+ <1 #
AE FEA35F¥tE. Primer= random primer FAollA] W=k ato] 43
primers ©]-&3t i, PCR =13 A7 982> 6-4-29F 54s WHo = +
stltt. SEAEo] g A7) 9s olF F93 DNA W= )
EH s FAS A= Adde] IAY B Mese FA A Ae e
F F3%t DNA W=xks F24of o] &3t}

A polymorphic ¥ =¢} monomorphic ME= F+&3}9] polymorphic W=
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7F 9o 1, gloew 0o2 mEe3t &9 Jaccard(1908)e] W © =2 similarity
coefficientE T3l o] A& nlgro =z H7b5 HAHUPGMA ; Unweighted
Pair Group Mean Arithmetic)¥'H 22 dendrogram< #A3dte] FAAAS
gk olu) A8H B programe Applied Biostatistics Inc.(W]=F)¢]
NTSYS-pcs o] &3ttt

Table 5. Sequences of random primers used in this study

Primer Sequences (5’ to 3') c ontgrgc( o) T m(C)
URP-1 ATCCAAGGTCCGAGACAACC %) 66.0
URP-2 CCCAGCAACTGATCGCACAC 60 67.3
URP-3 GTGTGCGATCAGTTGCTGGG 60 67.3
URP-4 AGGACTCGATAACAGGCTCC %) 66.3
URP-5 GGCAAGCTGGTGGGAGGTAC 65 71.9
URP-6 ATGTGTGCGATCAGTTGCTG 50 62.7
URP-7 GGTGAACAGTGAGATGAACC 50 62.0
URP-8 TACATCGCAAGTGACACAGG 50 62.6
URP-9 AATGTGTGGCAAGCTGGETGG 99 66.9
URP-10 GATGTGTTCTTGGAGCCTGT 50 63.7
URP-11 GGACAAGAAGAGGATGTGGA 50 64.3
URP-12 GGTTGTAGGCCGATATTGTC 50 64.3

_19_



Table 6. PCR robot set program

Cycle

Time

Temperature

Step

2 min

9T

First denaturation

45
cycle

]

45 sec

94T

Denaturation

1 min

S5)0

Annealing

1 min

72°C

Extension

5 min

72°C

Last extension

forever

4T
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V. 23 9@ 1%
1. AAZRZE ABA EA 2}

1-1. AN ERE AEAS P 54

©:

ZAFeE A3l Table 73 2l 6H1A
4u) A ‘h A K ASo] LA S

of Aol Alen, ?XP:— %{P 4= mrlelal tEAlobd Mg ZEA AL
AAT A2 AMFESFA WA'RY " F e o AAAEE T
lom QtEAleld MAE ZHAaL AT &9 WeEHl=s siskoem oY
of QtEAlebd A7 AT ol d A= AAERS HEA =7]17F S
brevidence® tHi= T4 °FstAI R FEAlobd M-S 7hAaL Q1o dHjA 54
o] ofAFI AuEFQ ‘WAt FIHA FEHE Bt An(200009] Har

Yo SHE Fig 1904 wE vk ol diie] ofF An AFelsed
AEGORA o §7HAE Qolth W, olmAA fEAoR o g ‘YA
NAmgel He AdFon Fusdrh kel Aol YojH AAZIE
1024+ ‘A’BEo gt A4 ‘tiX7F S wH A A ERE 1024+

el wol

Aol it o] &F ol AEA Y Py AARY 7Y T
o] AN AMERT A=A AMMAT dF FAMA 9 A (Preiszner &,
1991), A9l F+x42 A ZF(Creissent Karp, 1985), DNA methylation
Axo] W3HQuemada &, 1987) 18] point mutation (Evans®t Sharp,
1986) wiit-oletal R askal Q).

Yol &He] AsHE 7= AMELE 10247F 120d A== dglon,
07 WAL 2ol 2 %101]*1 H7ol YR 1 F QEoE FE 37

3~5707F A=A vbE WA SRR olEH ‘A= AMELTE
e #e 100Y A= 91@
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Table 7. Morphological characteristics of somatic hybrid and ‘Dejima’™

Characteristics Scale ‘Dejima’ Somatic hybrid
o B 5 9
Plant = height -9 (medium) (very tall)
. - 2 3
Plant - type 1-3 (intermediate) (leaf-type)
Stem : thickness of main stem 3-5 5 5
(medium) (medium)
Stem : extension of anthocyanin 19 1 5
coloration (very weak) (medium)
.o B 5 7
Leaf - size -9 (medium) (large)
.o B 3 5
Leal - silhouette 37 (closed) (medium)
Leaf : extension of anthocyanin 1.9 1 5
coloration of midrib (very weak) (medium)
. B 3 3
Leaflet : frequency of coalescence 3-7 (low) (low)
Leaflet : anthocyanin pigmentation 1 9
of blade of young leaflets 1-9
. (absent) (present)
at apical rosette
Tuber : shape 1-6 ) 6
' b (short-oval) (very long)
) B 3 1
Tuber = depth of eyes 179 (shallow) (very shallow)
) B 3 2
Tuber = color of flesh 15 (light yellow) (cream)

“Characterization of the somatic hybrid 1024 and ‘Dejima’ was based on

UPOV guideline.

FHzzhe AALGE 1024
Az AAEFZE 10249 mx]g},]
Zko] gol Al
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Fig. 1. Tuber shapes of the somatic hybrid 1024 and ‘Dejima’.
1-2. WiA AR FAAMA AAZZFT AEAY FHF4
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Table 8. Comparison of tuber yield between somatic hybrid and ‘Dejima’

90 days after planting 120 days after planting
cultivar Total no. of Tuber yield Total no. of Tuber yield
tubers/plant  (g/plant) tubers/plant  (g/plant)
‘Dejima’ (4x) 4.3a" 268a 5.4ns 479ns
Somatic hybrid
2.b 87b 4.2 452

1024(6x)
“Mean separation by DMRT, at 5% level.

Tubers were harvested after 90 days and 120 days after transplanting of

stem cutting plants to nursery bed of media hydroponics.

2. AAXLZF A EA BCiATY A Gew)d v&de&
2-1. AANEZE HEA A af7&

AMEFLS A=As F58 2 ddolgel Aoy A@mnge] T4 &
of vtz FdEFFor Auist=H= HAZE Atk wEkA AlFol A ol Ay
o = Aeke] alghe F Add A=A deol AAERF S

3
B JIATE AT I A SR Rl e DA

2 E

o Z49] %O o] Ho] wte] o3k FFo] oy A9t ‘E%E}i
whebA] | A A EZF 1024(S. brevidens + ‘Dejima’)e]l 9443 wi&S <o}
B7] 9late] o]F REOR ‘A'E o ® to] g A= Table 9
9} Fig. 20l bt H}Q‘r 2k 129709 AAERF 10249 ol ‘A9 3
= TR A Hi A48 32%¥ 3 BAT AL 2702 AA
= A I 10248 BEOo=E o] &3le] ‘A FF
of oquzgtel] & W AYY FAESe] Jhssitte AES AU ol
A= An(200009] ARt AA&S 2% =% A FASE 377 A
RO A= v=g A23E B
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Fig. 2. Seed formation by crossing between somatic hybrid 1024 and
‘Dejima’ in potato. A: Artificial pollination with the ‘Dejima’s
pollen, B: Berry formation, C: Harvested berries, D: True seeds.

Table 9. Crossability between somatic hybrid 1024(S. brevidens+ ‘Dejima’)
as female parent and ‘Dejima’ as male parent

.. Total no. of 2% of berry No. of seeds
Cross combination . . v
flowers formation per berry

Somatic hybrid($)*xDejima’( § )™ 129 32 27

“Flowers : Total number of pollinated flowers.
"Seeds : Average number of seeds per berry.
*Ploidy level of somatic hybrid : 2n=6x=72.
“Ploidy level of ‘Dejima’ : 2n=4x=48.
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2-2. BCiASY s

2-114 4% BCAES 7 AFez ERFsta o REORZ dhal ¢
AE sEzoez gt qugs HAAIg Z3E Table 109 2o) %
AS 2 A FEd 16741% 220709 2 F 11747 nEEE 3
A &L 53% AL, HAY Hit TASE 09 P 503
o] K90AI &< 107He et Ayt 871, K192741% 2 2570

PAE o 80%%2 7H =S ubd K4SAIES 12712 83 A3 17]9
g7t A E o 8% = w9 =3 tH(Table 10).

Table 10. Crossability of the BC; as female parent with ‘Dejima’ as male

parent
BC; lines Total no.zof Total no. of No. of See<3$ Rati(.)(.%) 'of
flowers berries per berry’ fructification
K13 14 9 27 65
K22 9 6 18 71
K43 13 3 16 23
K46 10 4 22 40
K48 12 1 9 8
K53 19 14 47 75
K&2 18 10 82 55
K90 10 8 29 80
K119 17 13 44 76
K132 12 5 31 40
K150 18 8 40 45
K170 8 3 29 38
K179 12 5 14 42
K192 25 20 36 80
K193 9 2 16 22
K199 14 6 21 42
Total 220 117 30(Mean) 53(Mean)

“Flowers : Total number of pollinated flowers.
"Seeds : Average number of seeds per berry.
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K48A %S A & FA57F 9/l= 7FF A Atk o] &gk

ol

AZ Qo] o3 AL AR 2AEA ] WSt 53 AT A
o A7I7} Za FAFE B uhd S B AES F29 A7)0}
Za FAFE A AZ Hol ASAEHZE 9clo] d 4 S Aow A7
= A
3. BCAZ ¥4 AIdA HAA

3-1. viFAZTY FEY AFAH AA

3-1-1. FEH T A FeAL

BCIAZES REOR ‘QA'S FEHoE 3 oJugor wEolzl BC, vl
AZo e FEH A HAL a7 9% FEHT I HETEE 3
al7] 98] wikEel ‘A wUHE Yo R FEMALS § A= Table 11
I} 2o HE F 2d A E BRE YT FEW FAo] YEehbx &gt
A AE 49 o] 33x10%cfu/mEEE HES Ay oA T2 Z4o]
B, HE 6Y Fols A=A uASEIT webA widAlEol i3 FE
W A AN A2 A FEET s 33x100ctu/mE e

Table 11. Selection of optimum concentration for inoculation of Erwinia
carotovora subsp. carotovora onto BC. lines by test with

‘Dejima’ in vitro

Treatment 1 2 3 4
Concentration 3 4 5 6
2.4x10 47x10 4.0x10 3.3x10
(cfu/mb)
DR? - - - +

“Disease reaction was infection(+) and non-infection(-).
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3-1-2 WjFAT F58 ALE HA

BCs 3,00001 A&l TAE 7IHel dFste] S48 WiFES ez 7
% AP A4S AN A= Table 129 Fig. 3o vebd wpep 2ok

3.3x10%fu/mbs £ & Erwinia carotovora subsp. carotovoras &3 T 29
FE Z4AQd Al FEH T4l BYa A% AL HF 6 & aAlEe
AT Sl etk 30004% F AES ddou e WFel U= AEH
A7 B35 AssES AYs 43 22074180 ¥WSol gl A7t
¥zt A Agom AEstatt

JEREIE

Table 12. Numbers of soft rot resistant lines by inoculation of Erwinia

carotovora subsp. carotovora BC, lines in vitro

Concentration

Total no. of of inoculation . No. Of Days of first Days of dead
lines tested . . resistant lines symptom
with bacteria
3,000 3.3x10°cfu/mé 220 2 6

Fig. 3. Soft rot symptom of tested BC: lines by inoculation of Erwinia

carotovora subsp. carotovora in vitro (leftresistant, right:susceptible).
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Table 13. Numbers of soft rot resistant lines by inoculation of Erwinia
carotovora subsp. carotovora into stem and leaf of BCy lines
obtained from crossing of BC; lines as female parent with

‘Dejima’ as male parent

BC; No. of BC, Number of lines NQ. of No. (_)f
lines lines - - G res‘lstant susgeptlble
lines lines
K13 16 9 5) 2 9 2
K46 10 6 3 1 6 1
K48 5} 4 0 1 4 1
K53 48 28 13 7 28 7
K82 16 7 5} 4 7 4
K90 3 2 1 0 2 0
K119 41 19 11 11 19 11
K132 11 8 2 1 8 1
K150 16 6 > A 6 7
K192 32 19 9 4 19 4
K193 22 10 7 5) 10 5
Total 220 118 59 43 118 43

RY indicates resistant lines (the level of severity was 1.0~3.0); M" indicates
moderate lines (the level of severity was 3.1~50) and S“ indicates
susceptible lines (the level of severity was 5.1~9.0).
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Table 14. Degree of soft rot resistance and tuber shape of resistant lines
as a result of examination by inoculation of Erwinia carotovora
subsp. carotovora into stem and leaf of BC, lines obtained from

crossing of BC; lines as female parent with ‘Dejima’ as male parent

Level of severity”

BC, 3 days after 5 days after 7 days after Tuber
lines inoculation inoculation inoculation shape”
leaf stem leaf stem leaf stem

L 3.2 2.2 5.8 4.6 7.1 6.8 short-oval
Dejima
K&2-23 1.0 1.0 1.0 3.0 3.0 3.0 short-oval
K90-11 1.0 1.0 1.0 1.0 1.0 1.0 round
K119-2 1.0 1.0 1.0 1.0 1.0 1.0 short-oval
K119-35 1.0 1.0 3.0 1.0 3.0 1.0 round
K119-39 1.0 1.0 1.0 1.0 3.0 3.0 short-oval
K150-36 1.0 1.0 1.0 1.0 3.0 3.0 round
K192-9 1.0 1.0 1.0 1.0 3.0 3.0 round
K192-33 1.0 1.0 3.0 1.0 3.0 1.0 round
K192-37 1.0 1.0 1.0 3.0 1.0 3.0 round
K192-38 1.0 1.0 1.0 1.0 3.0 3.0 round

“1 : very little, 3 : little, 5 : moderate, 7 : serious, 9 : very serious.
YMorphological characteristics of tuber shape.

Ay BE ABAdA HE 39 F ddold 4 A9 UEhUXA gk
E3] KO-11A41%53 K119-2A182 HF 74 Folx HFEH F4o] YehyA
gkol ol A3t AYAHS Hor Uwx AFTEE YREE FEH S ¢
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AEdAAS Bl ¥ BC, K199AI 504 A4 BC, 3452 AdA A%l
gioq ozt R o7 o]g&¥H BC A E wel BCAIZES # 34
7

3 AE7F g2

| Yetue Ao Am 54 Itk odmg REow o]8¥d BCAIE F K82
K90, K119, K179741 & BEo®R §A4% BCGATE AdAGAEe] B2 v
Uwz AEES s 74]%01] vl ZAth. AAH o2 BC, 15941% 5 49%

?l 78AE= Xﬂ%“é AT o=z Adsiei.

Table 15. Numbers of soft rot resistant lines by inoculation of Erwinia
carotovora subsp. carotovora into potato tuber of BC: lines
obtained from crossing of BC; lines as female parent with

‘Dejima’ as male parent

BC, No. of Number of lines NQ of No. Qf
lines BCZ . " - reslstant Susc'eptlble
lines R M S lines lines
K13 15 4 2 9 4 9
K53 20 6 2 12 6 12
K82 25 14 0 11 14 11
K90 3 g 0 L 2 1
K119 36 23 3 10 23 10
K150 16 8 3 5 8 5
K179 3 3 0 0 3 0
K192 38 18 5 15 18 15
K199 3 0 1 2 0 2
Total 159 78 16 65 78 65

RY indicates resistant lines (the level of severity was 1.0~3.0); M* indicates
moderate lines (the level of severity was 3.1~50) and S"“ indicates

susceptible lines (the level of severity was 5.1~9.0).
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Table 16. Degree of soft rot resistance and tuber shape of resistant lines
as a result of resistive examination by inoculation of FErwinia
carotovora subsp. carotovora into potato tuber of BC: lines
obtained from crossing of BC; lines as female parent with

‘Dejima’ as male parent

Level of severity”

Lines 48h after ~ 72h after ~ 96h after ~ Tuber shape”
inoculation  inoculation inoculationl
‘Dejima’ 7.0 9.0 9.0 short-oval
‘Chubeak’ 7.0 9.0 9.0 round
K&2-23 1.0 1.0 1.0 oval
K82-24 1.0 1.0 1.0 oval
K82-34 1.0 1.0 1.0 short-oval
K90-11 1.0 1.0 1.0 round
K119-21 1.0 1.0 1.0 short-oval
K119-35 1.0 1.0 1.0 round
K119-39 1.0 1.0 1.0 short-oval
K192-7 1.0 1.0 kg round
K150-36 1.0 1.0 1.0 round
K192-9 1.0 1.0 1.0 round
K192-33 1.0 1.0 1.0 round
K192-14 1.0 1.0 1.0 round

“1 : very little, 3 : little, 5 : moderate, 7 : serious, 9 : very serious..
"Morphological characteristics of tuber shape.

BCiAlS 3} ‘thx’eko] ojugtow & A
4 Ag T Table 173 2t 220418 & =71 2 e A3 1214
5, Ao AR T8AEol ALHAY. 53], o] T HATE =71, A # I
Lol A Add AFsow UEuth

o H
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Table 17. Numbers of resistant lines after examination by inoculation of
Erwinia carotovora subsp. carotovora into potato tuber of BCs
lines obtained from crossing of BC; lines as female parent with
‘Dejima’ as male parent

Total no. of .NO' 9f resistant No. of resistant .NO' (.)f resistant
) lines in stem, leaf .. ) lines in stem and
BCs lines lines in tuber
and tuber leaf
159 45 78 121

ol Tol AFEH H ABRGEH} FH4 & AA5AHl FEIF K82-23,
K90-11, K119-35, K150-36, K192-33 & 54l 8= 7% A Aleo=
Z= Juta g,

4. BC:AFY "oy A 273
4-1. tdol ¥ A7F HFo AT AFE AR

BCAIES REOoZ ‘YA'E FEIFoz 3 oJugdy wEoiz BC, 7
2ol 7o) ol WAAI S scabies, S. turgidiscabie 2 S. acidiscabies
(Fig. 6)& # A4 AF HTetod A% AAS s 27 A3 HBGA d=x
T2 o]&3 ‘WA ‘Fule] e A|FA el TP @Wol] EXEEH U=
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Fig 6. The pathogens used to select scab resistant lines by inoculation
onto the BC: line tubers.(A): S. acidiscabies, (B): S. turgidiscabies,
(C): S. acidiscabies.

Table 18. Increased diameter of symptom of potato tissue after inoculation
of S. scabies, S. turgidiscabie and S. acidiscabies onto tubers of
‘Dejima’ and ‘Chubeak’

Increased diameter of symptom(mm)

Species Cultivars 6 days after 9 days after 12 days after
inoculation inoculation 1noculation
_ ‘Dejima’ 2.9 4.2 4.2
S. scabies
‘Chubeak’ Wss 2.9 2.9
o ) ‘Dejima’ 3.2 3.7 3.7
S. turgidiscabies ,
‘Chubeak 3.3 35 35
‘Dejima’ 2.2 2.6 2.6
S. acidiscabies
‘Chubeak’ 2.9 3.2 3.2

“Diameter of symptom measured 12 days after inoculation - Diameter of S.
scabies slice onto the tuber for inoculation.

BCAIEY ‘diAete] Augoz S48 BCAEA gt yole S
scabiesE 7o HEsko]l gt A= Table 199 2t} BC, 143415 5 A
T 69 Foll MuAE S7H7F 2.0meo]skel 607A1F el A BAoy HEF 12
Fol= AA HA A AHGF2 36%<] 5145 Aoz ey

e o
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Table 19. Number of lines as increased diameter of symptom after inoculation

of S. scabies into potato tuber of BC; lines

L Number of B: lines No. of Resistant
Investigation )
. . w resistant frequency
time R’ M S lines (%)
6 days after 4, 51 32 60 2
inoculation
) days after ) 58 34 51 36
inoculation
12 days after 58 34 51 36

inoculation

Increased diameter of symptom was diameter of symptom measured 12 days
after inoculation - diameter of S. scabies slice onto the tuber for
inoculation.

RY indicates resistant lines (the increased diameter of symptom was 0.0 ~2.0mm);
M* indicates moderate lines (the increased diameter of symptom was 2.1 ~4.0mm)

and SV indicates susceptible lines (the increased diameter of symptom was 4.
1~6.0mm).

&

Chubealk

?:.‘

Fig. 7. Symptoms of potato scab by inoculation of S. acidiscabies into BCs

® o O
0.9@
e ©®

line tubers.
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Table 20. Number of lines as increased diameter of symptom after inoculation
of S. turgidiscabies into potato tuber of BC; lines

. Number of B; lines No. of Resistant
Investigation .
time . . N resistant frequency
R’ M S lines (%)
6 days after 59 3 52 36
inoculation
J days after g, 19 60 34 24
inoculation
12 days after A3 61 34 24

inoculation

Increased diameter of symptom was diameter of symptom measured 12 days
after 1inoculation - diameter of S. scabies slice onto the tuber for
inoculation.

RY indicates resistant lines (the increased diameter of symptom was 0.0 ~2.0mm);
M* indicates moderate lines (the increased diameter of symptom was 2.1 ~4.0mm)

and SV indicates susceptible lines (the increased diameter of symptom was 4.
1~6.0mm).
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Table 21. Number of lines as increased diameter of symptom after inoculation

of S. acidiscabies into potato tuber of BCs lines

.. Number of B, lines No. of Resistant
Investigation .
time RY N o resistant frequency
lines (%)
6 days after 0 53 40 145 31
inoculation
J days after g 15 69 29 20
inoculation
12 days after 29 A4 70 29 20

inoculation

Increased diameter of symptom was diameter of symptom measured 12 days
after inoculation - diameter of S. scabies slice onto the tuber for
inoculation.

RY indicates resistant lines (the increased diameter of symptom was 0.0~2.0mm);
M" indicates moderate lines (the increased diameter of symptom was 2.1~4.0mm)

and S" indicates susceptible lines (the increased diameter of symptom was 4.
1~6.0mm).
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Table 22. Degree of common scab resistance of potato tuber of BCq
lines to common scab cultivated in the pot with soil

inoculated S. scabies

Rate of

. Level of . Infection area  Marketable
BCy line severity” mfecteda per tuber(%)"  tubers(%)*
tuber(%)
‘Dejima’ 1.8 28 38 72
‘Chubeak’ 0.5 6 14 94
K13-8 0 0 0 100
K82-23 0.6 6 14 94
K82-24 0.5 9 9 91
K90-11 0 0 0 100
K119-7 0 0 0 100
K119-20 0 0 0 100
K119-43 0 0 0 100
K119-48 0 0 0 100
K150-28 0 0 0 100
K179-4 1.2 28 21 72
K192-13 0.2 2 T 100
K192-14 0:2 1 9 100
K192-16 0 0 0 100
K192-33 0 0 0 100
K192-36 0 0 0 100
K193-23 0 0 0 100
K193-41 0 0 0 100
K193-98 0 0 0 100

“Level of severity to common scab was 0 : no symptoms of common scab,
1 : little, 2 : moderate, 3 : serious , 4 : very serious.

“Rate of infected tuber(%) = infected tuber/total tuberx100

"Infection area per tuber(%) = [(On)+(In)+(2n)+(3n)+(4n)/number of total
investigated tubersx4]x100, n=number of scab infected tubers.

*Marketable tubers(%)= number of tuber with symptom degree 0, 1/number of
total investigated tubers x100.
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Table 23. Number of common scab resistant lines of potato tuber of BCo
lines obtained from crossing of BC; lines as female parent with
Dejima’ as male parent in the field with high incidence of the
scab disease

BC, No. of Number of B: lines NQ. of No. qf
lines  BC lines R A - res.lstant Susgeptlble

lines lines
K13 5 4 1 0 4 0
K22 1 0 1 0 0 0
K53 7 6 0 1 6 1
K82 4 1 3 0 1 0
K90 1 1 0 0 1 0
K119 16 9 6 1 9 1
K132 4 0 0 4 0
K150 | 2 1 1 1
K179 2 1 1 0 1 0
K192 20 13 7 0 13 0
K193 5 4 1 0 4 0
Total 68 44 21 3 44 3

Level of severity to common scab was 0 : no symptoms of common scab,
1 : little, 2 : moderate, 3 : serious , 4 : very serious.
RY indicates resistant lines (the level of severity was 0.0~1.0); M* indicates
moderate lines (the level of severity was 1.1~20) and S“ indicates
susceptible lines (the level of severity was 2.1 ~4.0).

BCAlSHE S4%" BCATES At o=m tdoly FAe] tix+9l
A F R AAH(Fig. 8). BC) K13A1E 3 ‘tiA’ et Augow &
dd BC: 57A1E T 474182 oA ETE 1.0018t2 e HHoly A4 A
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Fig. 8. Symptoms of potato common scab after culture in the field with

high incidence of the disease (A : ‘Dejima’, B : resistant lines).
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Table 24. Selection of potato common scab resistant BCy lines obtained from
crossing of BC; lines as female parent with ‘Dejima’ as male
parent in the field with high incidence of the scab disease

Level of Rate of infected Infection area  Marketable

BC; line severity” tuber(%)* per tuber(%)"  tubers(%)*
‘Dejima’ 3.9£0.51 61+13.0 45+8.6 39+13.0
‘Chubeak’ 2.1+0.40 23+ 5.1 27+4.0 80+5.1
K13 - 8 0.9£0.11 8+ 5.8 19+£2.6 92+5.8
K90- 11 0.6+0.05 1+ 1.2 1515 99+1.2
K119- 7 0.8£0.30 9+ 7.2 17£5.6 92+7.2
K119-20 0.5£0.35 8+ 5.6 12+6.4 96+5.6
K119-43 0.7+0.15 8+ 3.8 17+3.0 92+3.8
K119-48 0.5+0.14 4+ 57 11+14 96+5.7
K132-17 0.8+0.11 7+ 5.8 18+2.1 93+5.8
K132-19 0.9+0.42 8+ 84 19+£7.1 92+8.4
K150-28 0.8+0.12 6+ 35 18+1.5 94+3.5
K192-13 0.7+0.10 3+ 3.1 15%1.2 96+3.1
K192-16 0.6+0.10 BaL 12 150.6 97+1.2
K192-33 0.7+£0.15 8+ 6.0 17+£2.0 9246.0
K192-36 0.9+0.12 7+ 5.8 18+2.6 93+£5.8
K193-23 0.4+0.14 6+ 2.8 7+4.2 96+2.8
K193-41 0.21£0.07 4+ 2.8 2+14 98+2.8
K193-98 0.7x0.10 3+ 3.1 15%1.2 97+3.1

“Level of severity to common scab was 0 : no symptoms of common scab,
1 : little, 2 : moderate, 3 : serious , 4 : very serious.

“Rate of infected tuber(%) = infected tuber/total tuberx100

"Infection area per tuber(%) = [(On)+(1n)+(2n)+(3n)+(4n)/number of total
investigated tubersx4]x100, n=number of scab infected tubers.

*Marketable tubers(%)= number of tuber with symptom degree 0, 1/number of
total investigated tubers x100.
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10. DNA contents of BCy lines as measured by flow cytometry.
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Table 25. Morphological characteristics of the resistant lines against soft

rot in BCs lines®

- - K192-
Characteristics Scal ‘Dejima’ ‘Chubeak’ K82-23 KO90-11 K119= K150

35 36 33
- B 5 5 7 5
Plant * height 1-9 (medium)  (medium) (tal)  (medium) (medium) (short) (tall)
2 2 1 1 3 2 1
Plant : type 1-3 (interm- (interm- (stem-  (stem-— (leaf- (interm- (stem-—
ediate) ediate) type) type) type) ediate) type)
Stem :thickness 3-5 5 5 5 5 7 7 5
of main stem (medium) (medium) (medium) (medium) (thick) (thick) (medium)
Stem:extension ( 1 5 ( 1 ( 1 7
of anthocyanin 1-9 very . very very
coloration weald) (weak) (medium) (weak) wealk) wealk) (strong)
Leaf : size 1-9 5 7 3 5 7 7 °

(medium)  (large)  (small) (medium) (large) (large)l (medium)

- B 3 5 7 5 7 5 7
Leaf : silhouette 3-7 (colsed) (medium) (open) (medium) (open) (medium) (open)
Leaf:extension 1 1 1 1

of anthocyanin 3 5 7
coloration of 1-9 ‘Sfez% (weak) ‘(R}’ez% (medium) éayeZkrY) é;feearky) (strong)

midrib

Leaflet:frequency ~ 3-7 (low) (low) (low) (low) (low) (low) (low)

Leaflet:anthocyanin
pigmentation 1 1 1 1 1 1 9

gaggdse 2{ a&gér;gl 1-9 (absent) (absent) (absent) (absent) (absent) (absent) (present)

rosette
2
Tuber : shape 1-6 (SOE,%%_ (round)  (ong) (round) (round) (round) (round)
Tuber © depth  of 4 g (Véry 3 (Véry 5 (Véry 3
eyes (shallow) shallow) (shallow) shallow) (medium) shallow) (shallow)
Tuber  color  of 15 (it 5 lioht 2
flesh yell% w) €) (yellow) (cream) yell% w) (cream) (cream)

“Characterization of the somatic hybrid and ‘Dejima’ was based on UPOV
guideline.
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Table 26. Morphological characteristics of the resistant lines against potato

common scab in BCs lines”

.. .. K13- K90- K119 K119
h 1 ‘D " ‘Ch K
Characteristics  Sca ejima’ ‘Chubea 3 1 7 A3
. B 5 5 5 5 5 5
Plant : height 1-9 (medium)  (medium) (medium) (medium) (medium) (medium)
2 2 1 1 3 2
Plant : type 1-3 (interm- (interm-  (stem- (stem-typ  (leaf- (interm~—
ediate) ediate) type) e) type) ediate)
Stem :thickness 3-5 5 5 5 5 3 5
of main stem (medium)  (medium) (medium) (medium) (thin) (medium)
Stem:extension 1 5 1 1
of anthocyanin ~ 1-9 (very : (very (very
coloration weald) (weak)  (medium) (weak) wealk) wealk)
. B 5 7 5 3 5
Leaf : size 1-9 (medium)  (large) (large)  (medium)  (small)  (medium)
.o B 3 5 3 5 5 3
Leaf : silhouette 37 (colsed)  (medium) (colsed) (medium) (medium) (colsed)
Leaf:extension 1 1
of anthocyanin 1-9 (very 5 (very
coloration of weak) (weak) (weak)  (medium)  (weak) weak)
midrib
Leaflet:frequenc 37 5
-requency (low) (low) (medium) (low) (low) (low)
Leaflet:anthocyanin
pigmentation 1 1 1 1 1 1
of blade of - young 1-9 (absent) (absent) (absent) (absent) (absent) (absent)
leaflets at apical
rosette
Tuber : shape 1-6 (Sh?)rt* 1 1 1 4 3
' b oval) (round) (round)  (round) (long) (oval)
. 1 1 1 1
Tuber : depth of 3 3
1-9 (very (very (very (very
cves (shallow) shallow) shallow) shallow) (shallow) shallow)
. 3 3 3
Tuber : color of . 1 2 . .
1-5  (light . (light (light
flesh yeliow) (white)  (cream)  (cream) yellow)  yellow)
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Table 26. (continued)
.. K132~ K150~ K192~ K192~ K192~ K193~
Characteristics Scal 17 o3 13 13 36 98
- B 3 7 7 7 3 3
Plant  height 9 (short)  (tall) (tall) (tal)  (short)  (short)
2 2 1 1 2 3
Plant : type 1-3 (interm- (interm-— (stem- (stem- (interme-  (leaf-
ediate) ediate) type) type) diate) type)
Stem ‘thickness 3-5 3 5 3 5 7 7
of main stem (thin) (medium) (thin) (medium)  (thick) (thick)
Stem:extension ( 9 ( 1 7 7
of anthocyanin 1-9 very very
coloration strong) (weak) weald) (strong) (strong) (strong)
1 1
.o B 7 5 5 3
Leaf : size 1-9 é\r;f;f; (large) é;e;% (medium) (medium) (smal)l
.o B 7 5 7 7 7 5
Leaf : silhouette 37 (open)  (medium) (open) (open) (open)  (medium)
Leaf:extension 1
of anthocyanin 1-9 7 (ve 7 3 7
coloration of (strong)  (weak) Wearli,) (strong) (weak) (strong)
midrib
Leaflet:frequency 3 (low) (low) (low) (low) (low) (low)
Leaflet:anthocyanin
pigmentation 1 1 9 9 1
of blade of young 1-9
leaflets at apical (absent) (absent)  (present) (present) (absent) (present)
rosette
. B 3 1 1 1 1 1
Tuber : shape 1-6 (oval) (round) (round)  (round)  (round)  (round)
. 1 1
Tuber : depth of B 7 5 3 3
eyes 1-9 sé;ﬁ?x;v) (deep) (medkum)  (shallow) s}gﬁg}év) (shallow)
. 5 3
Tuber : color of B 2 -
flesh 1-5 y(e?ﬁ)r\%\(z) (cream) (cream)  (cream) y(c}lllgok\lﬂt,) (cream)

“Characterization of the somatic hybrid and ‘Dejima’ was based on UPOV

guideline.
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5-2-2. B S 9F FABA 24

BCAE & 5 A& 5/l 2 ddol AIA 8AF & 134
A Aus AAg AAEZRE 10249 ‘Ao sl 5-2004 A 3 E)
A PAS 7FA 3L distance matrixE 289 3L(Table 27), UPGMA cluster
analysis program< ©]&3}9] dendrogram= L% UH(Fig. 12). Distance martrix®ll
A yreRd kel o] LIl ‘Ui A’eF L6l K119-43741%F ] A2l A 47 0.8662
2 71 7 e 1991 K192-13741% 2 L79] K132-17A41%°] AgA47F 7}
T EAdnk olyst AAFE vtgoe=z a3 F dendrogramoll A A B A
2705 7lEo= M9 o2 FEHEUN.

Table 27. Distance matrix of 15 lines by morphologic characters

L1 L2 L3 L4 L5 L6 L7 L8 L9 Lo w11 12 L3 L4 L15

21 [0.000

L2 |3.291 0.000

L3 |2.062 3.428 0.000

L4 |1.979 3.379 1.291 0.000

L5 |1.756 3.524 2.273 1.683 0.000

L6 |0.866 3.304 1.780 1.683.1.472 0.000

L7 |3.663 3.905 2.972 2.550 2.858 3.464 0.000

L8 |1.780 3.536 2.102 2.021 2.141 2.179 3.524 0.000

L9 |3.202 3.617 3.651 3.215 2.799 3.240 4.021 3.227 0.000

L10 |3.640 2.327 3.109 2.828 3.488 3.674 3.028 3.175 2.887 0.000

L11 |2.398 3.253 1.780 1.683 2.550 2.309 2.309 2.327 3.629 2.739 0.000

L12 |3.731 2.784 3.162 2.887 3.440 3.674 3.028 3.379 2.944 1.291 2.858 0.000

L13 |2.291 3.524 2.309 2.082 1.683 2.041 2.415 2.398 3.055 3.317 1.871 3.367 0.000

L14 |1.683 3.674 2.398 2.179 2.179 1.936 3.884 1.354 3.227 3.571 2.255 3.708 2.327 0.000

L15 |1.683 3.674 1.658 1.555 2.062 1.323 3.753 2.082 3.379 3.617 2.102 3.617 2.327 1.472 0.000
“L1: ‘Dejima’, L2: somatic hybrid 1024, L3: K13-8, L4: K90-11, L5 K119-7,

L6: K119-43, L7: K132-17, L8 K150-28, L9: K192-13, L10: K192-33, L11:
K192-36, L12: K193-98, L13: K82-23, L14: K119-35, L15: K150-36.
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Fig. 12. Dendrogram obtained from the UPGMA cluster analysis based on
average distance beween clusters coefficient by using morphologic
characters. L1: ‘Dejima’, L2: somatic hybrid 1024, L3: K13-8, L4:
K90-11, L5 K119-7, L6: 119-43, L7: K132-17, L8 K150-28, L9:
K192-13, L10: K192-33, L11: K192-36, L12: K193-98, 1.13: K82-23,
L14: K119-35, L15: K150-36.

A1 o2 WA'E £33 107150 FstdaL, A 2 &
As K132-170190aL, Al 3 w2 AAEZS 10249 245l &AL, Al 4 o2
Hdoly AddAE 192-13010v. Fe4 SA o3 2
5 A AT T AT ddel AR 104 F A]
ol &tk AAERT 10249 22 el £33 AT yHolH I
Al K192-33A1 3 Haely A4l K193-9841F o]t
174183 K192-13A152 AAEZZE 1024 2 ‘A= A7t
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oleld ATk BREAA PR Felg 12709 FejH AN o g3 1}
Bt AdeA By Be 942 /K1 4208 A8s dedda AZ4E

5-3. A7t PCR-RAPD< 0] &3 £49#AA 24

59 2 gdoly Aegdoz Aute 1545 283 BC, 424%, uf
of o] &HAA AAMEZLE 10249 ‘WA FF e FAAA FAES S5t
20bp2] A HF}&ALe] URP primer 1270 % primer A A3} AE7 Wi=o] t}
@A ol =2 571 primers ©]&3ste] RAPD w45 Falg Ay} A 4871 Wl
w7} gAEen, 1 F 79%, 3370 M7 polymorphicdt e i, 21%, 107
=7} monomophica}Al UrE‘r”E‘r(Table 28, Fig. 13, Fig. 14). URP 06 2] 671
sl=9} URP 119 1378 =7} 100% polymorphicdtAl YEFH primer S th.

Table 28. RAPD banding patterns generated by five URP random primers
with 42 BC: lines, somatic hybrid 1024 and '‘Dejima’’

Random GC Number of band
primer Primer sequence content Polymor-
poly— mono- : 0
code (%) v Tota] PHisM(%)

morphic mophic

5'-GGCAAGCTGG
URP0S  ° o ackh flie D 3t 63 7 310 70

5'-ATGTGTGCGA
URPO6 o opraeToos 0 6 0 6 100

O’ - TACATCGCAA
URPO8 CTGACACAGG-3’ 50 6 3 9 67

O -GATGTGTTCT
URP10 TGGAGCCTGT -3/ 50 6 4 10 60

5" -GGACAAGAAG
URP11 AGGATGTGGA -3/ 50 13 0 13 100

Total 38 10 48 79
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URP primer 05ME o]&3to] 4275, AAMEZFT 1024 3 ‘Aol g
PCR Z3 % 10709 W=7t Yetwa 2 5 3709 &4 W=, 7709 v
A W=7 YEs o (Fig, 15-A). 1,650bpH-+ 3 850bpH-toll A 54l W=
7F @ = 9l 300bpet 2,000bpAtelel Al 1&g wi=Eo] LERRLT

URP primer O6‘?i% o] &3 PCR 4AH=9] #7|9% Z¥+= Fig. 15-Bel
Bk A3 o] F 67he] M=rF YA WER yeyn o3dd d=s 9
500bpell A 1500bp4°l of WERgtal 500bpet 800bpAkelell Al AlE7E Eo] W=
=o°] Yeutt

URP primer 08-S ©]&3 PCR 4F=9 #A7|9s A= Fig. 15-C9F #

=

i}

l

o F e M= S 279 FEWE=rE oF 700bpell A 1,000bpAtel el A R
sal 1709 FEWETE oF 400bpi-toll A weEbst ety A 6709 g W
== 400bpet 700bp Abofell urERSETE ‘tHA'e] W= 3} A A E S 10249
MeEsfddo] ofF =4 yeuton =3 AlgEite] MEAgE Fd= vefst
A e T

URP primer 10WHS ©]&3F PCR 2t=9 %795 ZA¥+= Fig. 16-De} 2
| & 1070 W= 5 4709 &2 w=et 6709 vy Ad wMl=rF eyt
= W=7 °F 400bpol A 2,000bp7FA] EEEO] glom 7 AlFE w=sd
| B3k 550l e

URP primer 11H& ©] &3¢ PCR A& #7]d%s 2
4 A Zo] F 13719 ME FFeHaEZ YERE W
H

bt 2

o

M=tk tEA W= ok 400bpol A 1,200bpAto] el
=ye o] theksAl yERT

A2E primerE ©] €3 PCR 2HE9] dA7|d& ZA3E nlgo s Z 48719
W=

W= ZF polymorphicdt 38702 WE=ZE o] g3sle] W=7} o 1, gloew 0o
2 3=3t 3 A¥E TAE similarity martrix® A3, UPGMA

cluster analysis program= ©]-&3% 34 E4AE=Z o]&3}
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Fig. 13. RAPD profiles of 44 different lines using random primer URP05
(A), URPO6 (B) and URP 08 (C). M : DNA size marker (1Kb
plus ladder), 1: ‘Dejima’, 2: K119-2, 3: K90-11, 4: K13-6, 5: K192-16,
6: K192-13, 70 K192-6, 8 K179-1, 9: K192-36, 10: K150-36 11:
K192-9, 12: K192-14, 13: K119-35, 14: K119-3, 15: K119-11, 16:
K150-28, 17: K192-33, 18 K22-5, 19: K132-17, 20: K13-8, 21:
K119-21, 22: K192-7, 23: K193-93, 24: K82-24, 25: Kb3-14, 26:
K&82-23, 27: K119-43, 28: K119-40, 29: K192-10, 30: K192-37, 31:
K193-23, 32: K179-4, 33: K119-3, 34: K150-39, 35: Kb3-35, 36:
K13-20, 37: K192-38, 38: K192-14, 39: K119-53, 40: K150-1, 41:
K119-7, 42: K119-39, 43: K193-98, 44: somatic hybrid 1024.
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N R L R R-AERIRERIRAR LI Filadet: Lo AR b b BB BT B f B RNk

Fig. 14. RAPD profiles of 44 different lines using random primer URPI10
(D) and URP11 (E). M : DNA size marker (1Kb plus ladder), 1:
‘Dejima’, 2: K119-2,-3: K90-11, 4: K13-6, 5: K192-16, 6: K192-13,
7. K192-6, 8 K179-1, 9: K192-36, 10: K150-36 11: K192-9, 12:
K192-14, 13+ K119-35, 14: K119-3, 15: K119-11, 16: K150-28, 17:
K192-33, 18 K22-5, 19: K132-17, 20: K13-8, 21: K119-21, 22:
K192-7, 23: K193-93, 24: K82-24, 25: Kb53-14, 26: K&82-23, 27:
K119-43, 28: K119-40, 29: K192-10, 30: K192-37, 31: K193-23, 32:
K179-4, 33: K119-3, 34: K150-39, 35 K53-35, 36: K13-20, 37:
K192-38, 38: K192-14, 39: K119-53, 40: K150-1, 41: K119-7, 42:
K119-39, 43: K193-98, 44: somatic hybrid 1024.

Polymorphic HEES wlg oz 4241%, AAXFEET 1024 2 thA]o ojsh
SAE A2 Fata AEZ e 9ste] 1 X = matrixZ A St B
Astith(Table 29). fHAHE A= 19 7P7h25 SARA7F 77k e
2 FA E5E 744 A AT B 5 A 4AT 92 EFE30 &
A= x] = 025H 087HA1 2 vdst 22X 5 Bt FAME A7 7MY =
o ABo KI3-63 LEWI tdolye] Aagdol K192-3341%0] 082 7%
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SABRATE 7o K22-5A18 3 FEH AR KI93-98A1%F ] 02%
7H AR AZE Hd

Table 29. Matrix of genetic similarity among 42 lines, ‘Dejima’ and somatic
hybrid by PCR-RAPD

L01 02 LO3 L04 LO5 LO6 LO7 LO8 LO9 L10 L11 L12 L13 L14 15 L16 L17 L18 L19 L20 L22

LO1 | 1.00

L02 | 0.46 1.00

L03 | 0.56 0.57 1.00

L04 | 0.40 0.42 0.53 1.00

L05 | 0.50 0.46 0.56 0.35 1.00

LO6 | 0.59 0.56 0.58 0.48 0.43 1.00

LO7 | 0.41 0.54 0.40 0.35 0.44 0.45 1.00

L08 | 0.51 0.52 0.53 0.63 0.36 0.58 0.36 1.00

L09 | 0.57 0.53 0.45 0.50 0.49 0.55 0.33 0.50 1.00

L10 | 0.43 0.45 0.52 0.42 0.65 0.56 0.34 0.43 0.53 1.00

L11 ] 0.43 0.50 0.42 0.34 0.34 0.47 0.30 0.43 0.48 0.37 1.00

L12 | 0.48 0.37 0.34 0.31 0.37 0.49 0.28 0.35 0.43 0.33 0.40 1.00

L13 | 0.56 0.49 0.50 0.50 0.49 0.54 0.35 0.63 0.56 0.49 0.45 0.47 1.00

L14 | 0.45 0.53 0.60 0.55 0.37 0.55 0.33 0.55 0.39 0.48 0.44 0.36 0.51 1.00

L15 | 0.56 0.53 0.55 0.38 0.41 0.54 0.34 0.46 0.51 0.49 0.49 0.33 0.51 0.51 1.00

L16 | 0.44 0.52 0.53 0.44 0.47 0.63 0.40 0.40 0.50 0.52 0.47 0.49 0.50 0.50 0.46 1.00

L17 | 0.45 0.48 0.67 0.80 0.40 0.50 0.37 0.66 0.47 0.44 0.31 0.32 0.47 0.57 0.43 0.45 1.00

L18 | 0.40 0.46 0.43 0.43 0.35 0.47 0.35 0.51 0.53 0.46 0.55 0.31 0.53 0.44 0.53 0.43 0.40 1.00

L19 | 0.67 0.42 0.61 0.52 0.54 0.61 0.44 0.56 0.49 0.55 0.34 0.40 0.61 0.53 0.49 0.56 0.53 0.46 1.00

L20 | 0.45 0.41 0.38 0.34 0.41 0.42 0.38 0.38 0.36 0.30 0.33 0.36 0.34 0.33 0.33 0.34 0.35 0.34 0.41 1.00

L22 | 0.49 0.34 0.40 0.20 0.48 0.36 0.46 0.22 0.33 0.34 0.30 0.38 0.28 0.22 0.27 0.31 0.21 0.28 0.39 0.42 1.00
L23 | 0.49 0.37 0.31 0.28 0.28 0.46 0.38 0.32 0.29 0.27 0.27 0.50 0.37 0.33 0.30 0.34 0.28 0.25 0.41 0.40 0.52
L24 | 0.57 0.53 0.45 0.37 0.37 0.556 0.57 0.42 0.39 0.32 0.32 0.33 0.40 0.39 0.36 0.37 0.38 0.37 0.49 0.43 0.47
L25 | 0.42 0.29 0.38 0.26 0.20 0.47 0.29 0.34 0.21 0.22 0.25 0.33 0.37 0.31 0.29 0.29 0.26 0.26 0.33 0.36 0.33
L26 | 0.35 0.37 0.33 0.25 0.33 0.30 0.38 0.26 0.24 0.32 0.24 0.17 0.20 0.27 0.29 0.21 0.30 0.19 0.33 0.41 0.29
L27 | 0.41 0.26 0.27 0.35 0.21 0.32 0.27 0.32 0.26 0.19 0.16 0.24 0.28 0.29 0.24 0.35 0.37 0.21 0.39 0.31 0.23
L28 | 0.45 0.32 0.41 0.37 0.37 0.42 0.38 0.38 0.32 0.29 0.29 0.39 0.47 0.32 0.29 0.41 0.38 0.30 0.53 0.39 0.42
L29 | 0.46 0.33 0.31 0.27 0.24 0.43 0.34 0.35 0.29 0.20 0.26 0.40 0.34 0.26 0.30 0.24 0.28 0.28 0.38 0.53 0.39
L30 | 0.40 0.42 0.31 0.28 0.28 0.44 0.35 0.32 0.33 0.24 0.38 0.41 0.26 0.33 0.34 0.39 0.29 0.32 0.32 0.46 0.35
L31 | 0.43 0.37 0.27 0.24 0.38 0.35 0.30 0.32 0.36 0.30 0.26 0.37 0.31 0.32 0.27 0.31 0.24 0.31 0.38 0.41 0.43
L32 | 0.53 0.37 0.42 0.34 0.34 0.46 0.34 0.35 0.43 0.41 0.33 0.30 0.31 0.36 0.37 0.38 0.35 0.38 0.45 0.33 0.42
L33 | 0.44 0.36 0.37 0.30 0.30 0.34 0.37 0.31 0.29 0.26 0.26 0.33 0.30 0.42 0.33 0.30 0.31 0.24 0.40 0.36 0.33
L34 | 0.58 0.46 0.39 0.39 0.43 0.40 0.44 0.40 0.49 0.38 0.29 0.32 0.39 0.38 0.38 0.29 0.37 0.33 0.46 0.45 0.44
L35 | 0.44 0.35 0.44 0.36 0.33 0.41 0.36 0.33 0.28 0.28 0.22 0.32 0.30 0.38 0.32 0.26 0.41 0.23 0.43 0.42 0.32
L36 | 0.50 0.42 0.39 0.47 0.32 0.47 0.44 0.43 0.44 0.34 0.28 0.44 0.38 0.37 0.38 0.43 0.48 0.38 0.46 0.38 0.39
L37 | 0.49 0.28 0.32 0.32 0.23 0.41 0.28 0.37 0.38 0.31 0.28 0.29 0.29 0.24 0.35 0.29 0.33 0.32 0.40 0.22 0.28
L38 | 0.59 0.47 0.41 0.37 0.44 0.53 0.41 0.49 0.54 0.39 0.43 0.42 0.46 0.38 0.46 0.41 0.34 0.40 0.51 0.50 0.41
L39 | 0.61 0.48 0.66 0.45 0.41 0.59 0.47 0.50 0.47 0.40 0.40 0.46 0.40 0.47 0.51 0.45 0.52 0.37 0.53 0.43 0.42
L40 | 0.50 0.42 0.39 0.39 0.39 0.47 0.36 0.47 0.41 0.46 0.35 0.44 0.42 0.49 0.35 0.39 0.44 0.33 0.46 0.41 0.26
L41 | 0.46 0.38 0.35 0.25 0.29 0.36 0.31 0.39 0.27 0.24 0.31 0.28 0.32 0.41 0.34 0.25 0.29 0.32 0.38 0.41 0.35
L42 | 0.42 0.37 0.31 0.24 0.34 0.35 0.38 0.35 0.33 0.30 0.30 0.28 0.28 0.29 0.33 0.31 0.25 0.34 0.38 0.44 0.38
L43 | 0.43 0.31 0.25 0.25 0.32 0.39 0.31 0.36 0.27 0.28 0.24 0.40 0.32 0.30 0.25 0.39 0.26 0.20 0.35 0.45 0.31
L44 | 0.34 0.32 0.29 0.29 0.29 0.30 0.25 0.37 0.21 0.28 0.22 0.32 0.27 0.31 0.29 0.26 0.37 0.23 0.33 0.38 0.22
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Table 29, (continued)

L23 L24 125 L26 L27 128 L29 L30 L31 L32 L33 L34 L35 L36 L37 L38 L39 L40 L41 L42 L43 L44

LO1
L02
L03
L04
L05
LO6
Lo7
L08
L09
L10
L1
L12
L13
L14
L15
L16
L7
L18
L19
L20
L22
L23
L24
L25
L26
L27
L28
L29
L30
L31
L32
L33
L34
L35
L36
L37
L38
L39
L40
L4
L42
L43
L44

1.00

0.51 1.00

0.40 0.53 1.00

0.22 0.40 0.36 1.00

0.34 0.47 0.43 0.38 1.00

0.39 0.35 0.44 0.35 0.38 1.00

0.58 0.53 0.50 0.32 0.43 0.44 1.00

0.50 0.37 0.29 0.29 0.31 0.37 0.42 1.00

0.44 0.40 0.22 0.21 0.26 0.32 0.45 0.42 1.00

0.33 0.47 0.32 0.29 0.34 0.39 0.33 0.31 0.44 1.00
0.36 0.38 0.28 0.35 0.30 0.38 0.33 0.37 0.36 0.43
0.41 0.49 0.28 0.38 0.32 0.41 0.50 0.36 0.59 0.53
0.35 0.46 0.47 0.43 0.36 0.42 0.52 0.32 0.39 0.38
0.41 0.49 0.30 0.26 0.44 0.44 0.38 0.43 0.42 0.53
0.32 0.42 0.34 0.30 0.41 0.38 0.35 0.32 0.35 0.52
0.43 0.50 0.35 0.35 0.33 0.38 0.47 0.37 0.47 0.43
0.43 0.52 0.39 0.35 0.29 0.43 0.44 0.41 0.36 0.51
0.35 0.38 0.24 0.34 0.29 0.31 0.32 0.33 0.38 0.45
0.38 0.37 0.37 0.38 0.39 0.49 0.46 0.43 0.46 0.38
0.33 0.36 0.32 0.41 0.38 0.43 0.37 0.46 0.41 0.44
0.38 0.30 0.37 0.29 0.39 0.49 0.38 0.43 0.34 0.31
0.26 0.24 0.34 0.34 0.32 0.42 0.32 0.32 0.28 0.29

1.00

0.55 1.00

0.41 0.51 1.00

0.44 0.50 0.39 1.00

0.34 0.44 0.41 0.53 1.00

0.45 0.64 0.45 0.51 0.42 1.00

0.46 0.49 0.55 0.53 0.47 0.59 1.00

0.51 0.50 0.44 0.43 0.37 0.55 0.57 1.00

0.44 0.50 0.47 0.38 0.36 0.47 0.44 0.46 1.00

0.43 0.45 0.38 0.41 0.43 0.43 0.39 0.45 0.72 1.00

0.33 0.36 0.39 0.42 0.32 0.44 0.37 0.43 0.54 0.53 1.00
0.31 0.33 0.49 0.39 0.33 0.41 0.34 0.44 0.56 0.50 0.61 1.00

10 Dejima’, 2: K119-2, 3: K90-11,

4: K13-6, 50 K192-16, 6: K192-13, 7

K192-6, 8@ K179-1, 9: K192-36, 10: K150-36 11: K192-9, 12: K192-14, 13:
K119-35, 14: K119-3, 15: K119-11, 16: K150-28, 17: K192-33, 18 KZ22-5,
190 K132-17, 20: K13-8, 21: K119-21, 22: K192-7, 23: K193-93, 24: K82-24,
200 Kb3-14, 26: K82-23, 270 K119-43, 28 K119-40, 29: K192-10, 30:
K192-37, 31: K193-23, 32: K179-4, 33: K119-3, 34: K150-39, 35: Kb3-35,
360 K13-20, 37: K192-38, 38: K192-14, 39: K119-53, 40: K150-1, 41:
K119-7, 42: K119-39, 43: K193-98, 44: somatic hybrid 1024.
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Fig. 15. Dendrogram obtained from the UPGMA cluster analysis based on
similarity coefficient by using RAPD bands of 44 lines, ‘Dejima’
and somatic hybrid. 1: ‘Dejima’, 2: K119-2, 3: K90-11, 4: K13-6, 5:
K192-16, 6: K192-13, 7. K192-6, 8 K179-1, 9: K192-36, 10:
K150-36 11: K192-9, 12: K192-14, 13: K119-35, 14: K119-3, 15:
K119-11, 16: K150-28, 17: K192-33, 18 K22-5, 19: K132-17, 20:
K13-8, 21: K119-21, 22: K192-7, 23: K193-93, 24: K8&82-24, 25:
K53-14, 26: K82-23, 27: K119-43, 28: K119-40, 29: K192-10, 30:
K192-37, 31: K193-23, 32: K179-4, 33: K119-3, 34: K150-39, 35:
K53-35, 36: K13-20, 37: K192-38, 38: K192-14, 39: K119-53, 40:
K150-1, 41: K119-7, 42: K119-39, 43: K193-98, 44: somatic hybrid 1024.
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Table 30. Tuber characteristics of the resistant lines against potato soft

rot in BCs lines

BCs lines Z?Ziﬁ;f Vsatl;rec}? f Tuberﬂg(s)}llor of Tuber shape
‘Dejima’ 1.066 10.9 light yellow short oval
‘Chubeak’ 1.069 11.6 white round
K82-23 1.087 154 yellow long
K90-11 1.080 139 cream round
K119-35 1.072 12.2 light yellow round
K150-36 1.069 11.6 white round
K192-33 1.078 13.5 cream round

FEH AP A ] 9E $ 55U HAIS AF2AF A= Table
3137 2o FAH7IQA AAL KI119-3541%F°] 13.1m=E 7}x L=9k3 3wy}
K192-3341%<2 119m¢} 11.8m= =AUtk ¥bd AujFF<Q ‘X' 87m=
Add AssEryd FAVE Zhedd. B K82- 23741501 50cm= 7Hd ASd
o K192-33418°] 46emel Atk U A ASES 32~39m= H| LA F Ao

_—

waTh Aae dxz27<9 giA7F 7R 22 37193 K150-3671F°] 1.371 =

g A dwdor gARpAMA A5t wow WASE BAw A4

N7} Aok Aol dvkm Gl vk HA5E KI92-33A %] 41)E

g wgkew UmA A% 1~27) Alole] A7k wastd. olsh ws)
qrE 2

A 4=7F b B K192-33A41% 0] 1579 A57F 37402 M
. 2 o SS A7 159 3070 W len X
A7 AL K150-362 159 A57F 13.970 Atk

W oOESE 55U Fo ASdEe K119-3541% 2 K192-337
7

G 5o AREAHC S5kl EFoR F4o] AT A
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Table 31. Growth and development characteristics at 55 days after sowing

of soft rot resistant BCs lines

BC lines diarrsléteé?(mm) heizlfil&zm) i(t)érzf ranlji?i'cz(i)‘fion No. of leaf
‘Dejima’ 8.7¢” 33c 3.0a 0.3b 30.5a
‘Chubeak’ 11.9ab 38¢c 2.3abc 1.1b 30.6a
K&2-23 10.8b 50a 1.9bc 1.7b 35.7a
K90-11 9.3c 35¢ 2.7b 1.2b 26.7a
K119-35 13.1a 39bc 1.8bc 2.3ab 31.5a
K150-36 9.0c 32¢c 1.3c 0.3b 13.9b
K192-33 11.8ab 46ab 2.4ab 4.1a 37.4a

“Mean separation by DMRT, at 5% level.

FE29 AYA 5AE dal FF F 7580 HAA S AMSFA A= Table
32¢9F 2k FAFVC AALE dFEE ABAdA 35S 55U AR A
H 528k K82-23%F K150-3671%°] 0.6m= 7ttt 434S KO0-1141%5%
AL)e YA AlFol A wF F 55U A ART 2~6emAE o Ak
- e} ‘Sl 2emet 3ems7FgE BPA K150-3671 2 6em7F Bl A
Hoh A, BAF, 95 FTF 5597 A vz AAH R AF
H S 33 55 2ARS AFel o] K119-35716 2 K192-337]
ol A4, A4, Ag Tol ¥z UMA ATEE B2 AFS BT
v F 5597 wluste] b 2 At A AR RS F Aol

_65_



Table 32. Growth and development characteristics at 75 days after sowing

of soft rot resistant BCs lines

BC; lines dian?éfg(mm) heizlf?‘?(tcm) iiénif rarfiff)i.cz?éon No. of leaf
‘Dejima’ 8.7¢” 35¢ 3.0a 0.5¢ 33.3ab
‘Chubeak’ 12.0b 41bc 2.7ab 1.2b 33.0ab
K82-23 11.4b 53a 1.9bc 4.6a 37.0ab
K90-11 9.4c 35¢ 2.7ab 1.5bc 27.1b
K119-35 13.4a 45ab 1.8bc 2.7ab 32.0ab
K150-36 9.6¢ 38bc 1.4c 0.6¢ 17.0c
K192-33 11.9b 47ab 2.6ab 44a 38.0a

“Mean separation by DMRT, at 5% level.

T 5AEH AT tiEAD AMEESS oA
Fue] dis] BF 9BY F FRAAS Hlud 43 Table 333 Z T

ZF e oA K192-3341%F  5,552kg/10a, K119-3541% 5,010kg/10a= tl
2720 A 4299kg/IOaJJr ‘Sl 4793kg/10aktt okt WA K90-1141%
2 2,783kg/10a% & *%01 ol A3t} K82-2371% 3,386kg/10a¥} K150-36
A& 3906kg/10a4 T e BAAR xR ‘dAet ‘T T R
o Ak AAT oAM= T sl 7MY B K192-3371%F ©] 4,365ke
/10a® 7} 2o 1 thgo] T2 ‘thA] EZFo] 3,719kg/10a® EFGE
o a2y K119-35A418> & %] 5010kg/10al 2 Ekoy AT
3541kg/10aZ ‘A" FFHT =5 AA detyd, F F3Fd did S
HE ogf 242 ‘A7 8T%=E 71 =%kom K192-33A41%°] 79%= =A
Ebtth K9O-11A415S A &0l 60%= 74 wkon thxTe ‘Fu'x)
K119-35A1%5 0] 77%<} 71%% vz =4 el
FHAS TFI 2d K192-337 K119-3BHAlTS TH4E vz
dom FAEE 70%0]7d Hol FFom FAo] Jhestthal dEATH

er
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Table 33. Yield performance at 95 days after planting in soft rot

resistant lines.

Classify vield(kg/10
assify yield(kg/10a) Total Marketable Marketable

lines  Below 31~ 51~ 81~ 151~ Above vield — ield T o0
30¢ 50z 80g 150 250g 251g (ke/10a)  (ke/l0u)

‘Dejima’ 201 65 264 714 2496 509 4,299bcd” 3,719ab 87
‘Chubeak’ 232 511 376 1,354 1,268 1,052 4,793abc 3,674ab 77
K&82-23 245 269 669 1463 607 133 3,386de  2,202c 65
K90-11 280 344 504 958 702 0 2,788e 1,660c 60
K119-35 339 413 717 1462 1,164 925 5,010ab  3,541ab 71
K150-36 341 342 535 1,318 820 550 3906dc  2,688bc 69
K192-33 152 244 791 2502 732 1,131 5552a 4,365a 79

“Mean separation by DMRT, at 5% level.

Ty AgPoR AN 575 U H w2 AN W& 2AE
A Table 343 2T FEW WAL AL F odETE MRS BE
AL Lol QAT ol A 98 FoFE 119 2E7H T
SAA )G 297 glol W Aol gld Ao AmHgt

Table 34. Comparison of occurrence of soft rot and percent of dehiscence

tuber of soft rot resistant lines in the field cultivation

Lines Dejima’ ‘Chubeak’ K82-23 K90-11 K119-35 K150-36 K192-33

Symptoms of -

soft rot

Dehiscence

tuber rate(%) 10 6 0 0 3 6 11

“~ © no symptoms of soft rot
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FotEl A T ANAAME) & 2R dxT]l tA7E 10%2 e
W owE FEH AP AT KIS0-33A15 ] 11%% =& A Add v
HA S S 6%0l8tE okt A= Bt "R A7 glew
114 gt AFHE 52 d27s vEd 2 92 AsoA /A7 28T
Aoz s AL HEZL ostria ArE A

Fig. 16. Tuber morphological characteristics of the resistant BC: lines
against soft rot lines. (A) : ‘Dejima’, (B) : K82-23, (C) : K90-11,

(D) @ K119-35, (E) : K150-36, (F) : K192-33.
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A3 FFs] B F FEFd ol K192-333 K119-3541% 9]
g0l ‘HhRe; Fullo] HlE] o}lF i AAMEE T70%0lA Ho
=
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SAo] Zbsettta ko] M1 KS2-23A15 3 KIS0-36A15S % %2

iz Gu geely Zska AN Hgol Hol ALH HPH
PFAF7E 283 AgoE HaEAT

geloly Add Adew 4% 104E 0@ NA5H 242
Table 359 #Zt}. H]F2> KI13-84lF°] 1.08602 7 =okal, thx-¢l
A'el FA T Ee AEES 64BN AAEL WzaAT,

Table 35. Tuber characteristics of the resistant lines against potato common

scab in BCs lines

BC: lines Speci'ﬁc Value of starch Tuber color of Tuber shape
gravity flesh

Dejima’ 1.066 10.9 light yellow short oval
‘Chubeak’ 1.069 11.6 white round
K13-8 1.086 152 cream round
K90-11 1.080 139 cream round
K119-7 1.064 10.5 yellow long
K119-43 1.067 11.1 light yellow oval
K132-17 1.080 139 light yellow oval
K150-28 1.070 11.8 light yellow round
K192-13 1.061 9.9 cream round
K192-33 1.078 135 cream round
K192-36 1.066 10.9 light yellow short oval
K193-98 1.079 13.7 cream round
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A7t JdAME HFo] 7HF =g Ki13-8 Also] 1622 7H =k
K90-11, K132-17A41%0] 1392 %53 vt K192-13& 992 714 vk At
kel ojA Fuy e 65,—8« K13-8 & 671%°Ia K192-367]% ]
A} e Fe Aol v K119-433 K132-17A41%5S Addo|la
K119-7& 718 o2 4E4 1A= IQOMb AEoz AE Y HFig. 17).

A2 S ol FAAES i ‘HA'E B FEste] K119-7, K119-43,
K132-17, K150-28, K192-36 % 5A%&°Ia, ‘STz e w9 AFgd
K13-8, K90-11, K192-13, K192-33, K193-98 & 541 % o]l T}

o)y A3 10418 dis] 35 & 554 Al KA A=

Table 363} 2t}

Table 36. Growth and development characteristics at 55 days after sowing

of potato common scab resistant BCq lines

BC lines diarr?;te;l( ) heizlfll‘?(tzm) i(t)én(zf rarrlﬁ(f)ice(l)‘cfion No. of leaf
‘Dejima’ 8.7bc” 33def 3.0abc 0.3d 30.5abcd

‘Chubeak’ 11.9a 38bed 2.3bc 1.1bcd 30.6abcd
K13-8 9.4b 38bed 3.7ah 2.4b 43.1a
K90-11 9.3b 35cde 2.7Tabc 1.2bcd 26.7bcde
K119-7 7.2¢c 34cde 3.7ab 2.2bc 29.3abcd
K150-28 9.4bc 49a 4.0a 0.5cd 40.5ab
K192-13 10.0ab 43abc 1.5¢c 0.0d 15.2e
K192-33 11.8a 46ab 2.4abc 4.1a 37.4abc
K192-36 9.7ab 24f 2.1bc 0.0d 19.7de
K193-98 9.8ab 27ef 2.4abc 1.3bcd 23.8cde

“Mean separation by DMRT, at 5% level.
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FAFZIA AAL dEz2Td FHY 119mE s diF2 AJAT o=’
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7 F Ao A K150-28415°] 49em=z 7Y Al o K192-337%5 9] 46
cm=E Oclcié‘}oﬂ‘jr Wb K192-36, K193-987182 24cem$} 27em® o=+ ‘o X’
o] 33emBtt #FH Utk UH A AGELS FH'y d] =gk 34~43em= Y ERSTL
AAAE T ASFE7 7P Axe KI9-7TA%2 47l 7.2m, 47 34cm
At A= K150-2841F°] Hat 400 = 7FE Zkorn K192-13A41%°] 15
M= 7 Ao durd o= 7hs AEFE AAl A7 3B =7 A st
tha e ded ddeld AP oR Mty AlEeS K192-13& A9
ATES 857 B 217014 417H77}?<] BEEEo] Al o] HEE A
Hjoll &ubi= Ao g JHHAY. FA 7= K192-33415°] 41M= 71 Bke
W ymA] AEe SA7F dAEA] ke K192-13, K192-36 AT A9s BE
AgolA SA7F TSR el dolM = A 37T BAST 24E
Ueld K13-8718 0] 1579 Hi 431712 7 ©ekoen K192-137415°] 152
NE 7Hd At

il

dds FEehE HFF 55 Fo AHEFE dE2el WARY gRE
Fzatglem KIS0-287% 3 K192-3371%°] 474, 4%, 85 5 94 5
ol Tt FFoR 4 JhsAde] Ava ddH

E F 5ol AAF BEEAL Aok Table 379 o] 3F ¥ 55

ZASE ARy AALS 01~22mm, AL 1~7cn, A<= 0~0.770, A4
02~1670, @< 0~2870 S7tetdvh. Addol doiA Kl19-7A4S°l 35 F
55 ZAbell M3 22m F7kste] 94m=E 7HE & SU7FE AR vUwA AF
& v =23 A3 gebth e KI150-2841% 0] 3F F 55U FARA] 49
cmoﬂfﬂ 56cmE 7em 17}0}MJ— Um A AFES vsstdn A, SAT R

Foll ofA = 559 Z=ARA e F Apol7h gllth

1”4 ﬁ#i oo Ao A4 A vorvr F F 509 AFE 4
A A= o] A7l 3HAte] ddA el HE L A7 %“é EUC IR PR
o AF2 AA IPH A F& Aoz AdHAH

-71 -



Table 37. Growth and development characteristics at 75 days after sowing

of potato common scab resistant BC; lines

) Stem Plant No. of No. of
BC: lines ] o No. of leaf
diameter(mm) height(cm) stem ramification

‘Dejima’ 8.7d” 35fe 3.3abcd 0.5d 33.3abcd

, 12.0a 41bcd 2./Thcd 1.2cd 33.0bcd
‘Chubeak
K13-8 9.5¢cd 39cd 3.7abc 2.6bc 44.3a
K90-11 9.4cd 38de 2.7bcd 1.5cd 27.6cde
K119-7 9.4cd 39cd 3.8ab 3.8ab 39.3ab
K150-28 10.0bc 56a 4.3a 0.6d 43.6ab
K192-13 11.0ab 45bc 2.2cd 0.2d 23.3de
K192-33 11.9a 47 2.6bcd 4.4a 38.0abc
K192-36 10.0bc 26g 2.3cd 0.4d 21.7e
K193-98 9.9bcd 28fg 2.5bcd 1.5cd 25.6de

“Mean separation by DMRT, at 5% level.

=2 AdE oAl dzd oAeE Fae dis) d9F
W3 A= Table 389 72t}
ZF el dolA K192-3371% 5,552kg/10a, K192-1341%F 5,154kg/10a= tl
Z7-9 ‘A 4,299kg/10a¥} ‘G’ 4,793ke/10aR. v} Zokrh. =3 K13-8A|5 %=
4575kg/10az ‘A EE FeFo] Wtttk whH K90-11, K119-7, K119-43,
K150-28, K193-9841 852 % F %] 3,000kg/10ac]8t= eI FgE AFA
&5 70%°|8t® Azxzete] FFoFE 4 AFeHA 2 A= FTHA
o} K192-36A1%2 & F%°] 3,087kg/10a°lil FAE&EE 76% = =oF A&
Aol wd4 FAH T Ao AT eE AuEAoh

FAF A= F FEe] b Bekd K192-3371%F ©] 4,365ke/10a= 7t
owEstern 1 thgo] diEFd ‘oA 3719ke/10a, W 3,674kg/10a7

K192-13741% 3,648kg/10a® Y EFSETE & ko] i AA&S B x4

O
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Table 38. Yield performance at 95 days after planting in potato common

scab resistant lines

Classify vield(kg/10
assify yield(kg/10a) Total Marketable Marketable

lines  Below 31~ 51~ 81~ 151~ Ahove Vield vield rate(%)

‘Dejima’ 251 65 264 714 2496 509 4,299¢” 3,719a 7
‘Chubea

" 232 511 376 1,354 1,268 1,062 4,793abc 3,674a 77
K13-8 351 295 1,641 1,937 351 0 4,575hc 2,288b 50
K90-11 280 344 504 958 702 0 2,788d 1,660bc 60

K119-7 249 162 369 855 655 0 2290d  1,510bcd 66

K119-43 177 233 400 1,011 1,063 0 2,834 2,074b 72
K150-28 617 736 742 - 408, 255 Ony 1 12, 7086k 663d 24
K192-13 332 374 800 2470 1,178 0 5154ab  3,648a 71
K192-33 152 244 791 2502 732 1,131 5552a 4,365a 79
K192-36 219 120 397 812 1,539 0 3,087d 2,351b 76
K193-98 287 597 937 1,003 0 0 2,824d 1,003cd 36

“Mean separation by DMRT, at 5% level.
Hol® Aggdo=w Add Aol digh A el ols Fge 379

Heoly WAAHEE A A3t= Table 399F #t}.

=< ‘A= oW ALV 27 e gl oy Aol we Wby Fw

2 oW ALEYE 1302 ‘gix'Ho} fio|Ho] AEdor vERT ole s 4
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Table 39. Comparison of occurrence common scab of selected scab resistant

lines after field cultivation

EOTTO e e
tuber(%)*
‘Dejima’ 2.7x0.24 T7+8.9 69+6.2 23+8.9
‘Chubeak’ 1.3+0.31 30+6.7 34+7.6 70+6.7
K13-8 1.3+0.31 30+6.7 34+7.6 70+6.7
K90-11 1.0+0.04 23+4.4 26%1.3 77144
K119-7 0.7£0.19 1158 15+4.2 84+5.8
K119-43 0.9+0.24 19+6.4 22£6.2 81£6.2
K150-28 0.4+£0.13 12+3.6 10+3.1 83+3.6
K192-13 0.1£0.11 3+4.4 4+3.6 97+4 .4
K192-33 0.4£0.13 9+5.8 14+4.4 91+5.8
K192-36 0.4£0.40 8+10.2 10+10.2 92£10.2
K193-98 0.2+0.07 6+2.2 5+1.3 94+2.2

“Level of severity to common scab was 0 : no symptoms of common scab,
1 : little, 2 : moderate, 3 : serious , 4 : very serious.

“Rate of infected tuber(%) = infected tuber/total tuberx100

"Infection area per tuber(%) = [(On)+(In)+(2n)+(3n)+(4n)/number of total
investigated tubersx4]x100, n=number of scab infected tubers.

*Marketable tubers(%)= number of tuber with symptom degree 0, 1/number of
total investigated tubers x100.
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Hedoly oli &l lojA izl ‘tix’ek ‘Tl 77%%F 30%°] el
A ATeS 3~30%0eH, 53] o] w2 Kl192-3371% 3 K192-13
AeE 9%k 3% % HERL B Rol ZJ ¥ BT obF “’iﬂ‘r

Zt Aled EUNA Bl&S 2AEE Ad= Table 409 2vh & A4 5ol O
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Table 40. Comparison of percent of dehiscence tuber of selected scab

resistant lines after field cultivation

Dej— Chu- K13- K90- K119 K119 K150 K192 K192 K192 K193

Lines ]
ima beak 8 11 -7 -43 -28 -13 -33 -36 -98

Dehiscence

tuber rate(%) 106 4 0 4 1 0 7 11 9 0

oldel A¥E FFs HW K192-13718, K192-334E 3 KI13-8Al5& &
ol oAl diET WAET BgE Dgelue Aot 484 Fros
%40 H5d Ao AA4HYL, 53 KIZ-BAFS FEYIE AFHo
2 oAwd AR By W A4 FF0E $40] H5d Ao AuHg
o}

Fom AME A EE5ES AW AGH3AF 5 Ba AU ¥
94 54 Wk L FE 5L gESIoF @ Aow BaEA
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Fig. 17. Tuber morphological characteristics of the resistant lines of
potato common scab in BC: lines. (A):Dejima’, (B):‘Chubeak’,

(C):K13-8, (D):K90-11, (E):K119-7, (F):K119-43, (G):K132-17,
(H):K150-28, (I):K192-13, (]J):K192-33, (K):K192-36, (L):K193-98.
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