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Clonal Selection in Early Potato Breeding Program and Determination
of Plant Maturity by Using a Plug Culture System
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*corresponding author

ABSTRACT The study was performed to investigate the effect of a plug culture method in the early stage of a
potato breeding program. The 105, 200 and 288-cell plug trays were used for raising potato seedlings. The % germi-
nation in plug trays ranged between 94 and 96%. Percent tuberization measured at 50 and 60, and 70 days after
sowing was the greatest in 105-cell and 200-cell trays, respectively. However, tuberization was most delayed in
288-cell trays. Thus, it is considered that 105-cell tray is the most effective for the selection of early maturing plants.
Plant maturity was determined by the morphological characteristics at the seedling stage of stolons cultured in plug
trays. Most of seedlings with shorter stolons at seedling stage (1st generation) were the early-maturing, while most of
seedlings with longer stolons were the late-maturing at the clonal stage (2nd generation). These results mean that the
plant maturity in the early potato breeding program can be effectively grouped by observing the morphological
characteristics of stolons after plug culture.

Additional key words. potato breeding, seedling generation selection

Moo Aoz st MAPEolE, FANNE F2 FFL SHH) 91

FHoz ogRt A AEE SAL URE AZwiE 59

UPOV (BB fip #TME RAHM) 719e BT U $E A4N0E APEAE 9, WA el JUAE 3
dele) gusAls gomyE EqQue] AMEL b A4S 58 F P U] AL Fao olFoldriA 5, 1982 4
o thet 2] e WAl Ul oA, S AN AE 5, 109, AALATlE R0l olRW T (heterozy
o e ) §57159 5G4 BAS, PAEEY G AW goug O TFT AR YEy] dEe) $49 BuehL
| Besd 5,

g=]
OHH TR oz AAY e +F AFsHd soltk gk 2 VR ATe Ads] Sside g2 A=
s

AES W] skl Al5s] Adds|ojof she IAI7E =) 1982; %

o A 557169 AT T 5 Ik A FERA A 2A9l 85 WU B S B A o
Fol SloE Selueke] AEH BAZRAC] AP AFFS & 900cm’S] WHo] 2aw]o] F1he] o] §REo] Yo} BT} B
R3] sk} BRYAS BEHoT MUY 4 JdE $3AAY 2 PUHS ae I %61 QLGN BE 9 A4S
el Fasitie] 5, 1982). 0&*36}3%“3 Aol ystel PAS shofol MESS £ 5 9

Aol WAe A4FA 3 AN Judes 27 artin, 1983). A5 ol AT 242 olga] 9F

[
e AAE 2FT S O BS54

Urolain), 9%k wale Rol2lE olgder]

>
ofm
olN
>
o
Bl
>
ox
[
mlm
0, ~
o,
ok
4

* Received for publication 14 March 2001. Accepted for publication 2 July 2001.

KOR. J. HORT. SCI. & TECHNOL. 19(3), SEPTEMBER 2001



=
u

2l

dhaL glom® Ut X e AhEst Al A3t
He] e FaFoleta AzbEd. ”*ﬁzxﬂtﬂl‘ﬂ
2 o] o]FoRBR M| fiifo] e FEE ¥
oJafA|Rt 7] AR A g2l ot 71E %
FATEo] TR T AL S7)8E0] SR 1
A3AU7RA Fdstedol 2AATS A 4 Sled(plaisted,
1984), 1 7|3kl o} g4l A o}ﬂ At

olglgt HARS AT e SRUNOE o] AEoM &
HEOoE ARHI Sl Ee Edlo H s gk &8st
8148 4= AUrHDe Jong, 1989). 12V} SE & HAZL A7}
e AAk 7] Wil BAE FFe SHEU AHAE F7ERI
39 B ddo R JHA 1t FEEE o] AstEriNational
Alpine Agricultural Experiment Station, 1995). 12|31 A%t tj
FEA T w71 FudAM dd AAE S aste] 7Pt T8
Sl throlof & ARFORAM o] ApjgE e AR Felg
7154 54e AL Q7] dEel St B X - ST ol
d= #8357 0134 A7golth

mehd B a3 A4 27140 S0 Edold ﬂ%iZF
Sgstel S0 A2 3 UPRE A, T 5
Al old B FHlE %715 1hde] sty 27] *‘*MEIH A
=9 T e WS THEEA 2

rll‘ m)
O:l:.‘
j=ul

olr —m
oX,
I,
rZ Ho
o

= U

rir
=
rr oo

r‘
05
e}

Wt B
il

>

pul

)
ml
o
m[o
HH‘

>

MAM[cHel Z2{0R XHHH
Holl AR AE= 19951 1F4E(hand pollination).2.
WS Edle] =9 37) wulE3HAtlanticx89L73-1, &}
], ti#6335xAtlantic)®] FFFA It o] FA= 1997
2097HA) 5Tl AeAAsIH oA, 59 249 231 1,799
3378S B3t 105%, 2003 2 28859 e
7} FAEE 9EH o] F 27Ed oo TA7} FEHh
E+& TKS-1(Floragard Co., 7yeh

o] FEM FTFHEE 647 AE AUASE

o} % 59| 34
)

I‘HIHJ

A

bl
>~ o,

].

ut

2 X
oo O 0}‘)1’ nﬁo
031 K oa»

Fl

T
32 fm
= o

l>’ mﬂi _h,

> o Ho (M o T n> b

Mo Mo o o
%E—WW}E
wa My
o Ob T
b 2
2
T o
l_mm[o,_\
o
Y
£
&R
oL 1 o ox
] Ku
ﬂo%‘ >,
e gL
o o Au)
R
G m—l
#Q‘B 2
SRS
3 ©
—E‘ﬁ—(me
S = o ot
C‘fl@l)ﬂr o
o ™ opr o2
o:,a%-{uﬁimz

)
rr
82 r

o

uigto] A5 Sh4i
Ae 9 i 0ol AAJEIHL

(7€ 139), 60Y(7€ 239), 702 (8% 2ol Zej1
glo] rAERE 1EH Y st 2AFsIth

AMAHE 1997 129 8Y AMIA AN 89 37 x§
o] k] &4 WolN ABZE(RA Tem)ol 4347 2 Ze)a
Edo] 1AEE wEato] 19984 29 240 S5 AER

[e]

z
o

o o X
N

gl

fm

KOR. J. HORT. SCI. & TECHNOL. 19(3), SEPTEMBER 2001

D19 &R EFsto] AHgalga, 1590
13] °§°§°%‘(3}°1_‘:£Lii ] 1,0008)& A58k ZHHHS}"‘EP.
A2 e %é%‘é A4S LAY A7ER 89 97
o[HE 717} 507HAE Hel= FHdl HF
& 2 A4 VIS Fste] ARSI

221 82 Al 47| B

A A5 AGFA A g A e AN Fea
A Aol Aot ol 29T 864HH F 2592%] FAE
288 Edojo] 1997\d 2¢ 12% 5319t} 3Y 24Y &7 &
W3} FAlo] 6cm EEO| B, %7 HEE 3 $ 459
of 2go] 4-5v9) M=AS o) 5] BXFeo] we} ZA1F
o AR ?——“%B‘M 240l F2lstt 59 397 59 13
Y &V)aFHEE 935, AT 2 AF27)E 2R, B
A ZolE 37FA|(5mm olo} 5-10mm, 10mm o}H 2 FE3}o]
ZAREIET 9 & e 9 SEE JES AANY Fe A
wfr AR Ut AEstsinh. $HiAEE At Al
AIA M FoHE 973 AL A% 3 124 89 50F E

glolol] TEate] 1998\ 29 149 8tgitt w3 A4t 5
A 2 - T A SEES ARG ol EdIE AALA]
olA] G2 Al Ay Fel2 TR ofd B &7] 1FT
T ATE ¥ela, AA A A71E e th

oI-= ¥

A :rﬂ/\]ﬁ ](clone)
A A {@#X]"— SE Aol Autate] AAshke T4 doks
2 60% W2 AHzslchNational Alpine Agricultural Experi-
ment Station, 1990 -1993). Z1&u} Z&j1 Edo]d] HF3lo] A
213 90% olAto] WolEo] 87%2] HAES B rKNational
Alpine Agricultural Experiment Station, 1994). £ A|gdM% Z
1 959 A 95%9] EE wolsS ey, F8 A7
g 29 Frell= 2 Aol7h gl Table 1).

A 35 % 459(7€ 109)7HA19 ASEle 95t 29}
2 AR 5o A 7+ 27)7F sk A=A 1HE0] 7 F
£ 288N E M= HAAA] okt o]} 22 @ At A4

Table 1. Percent germination of true potato seeds, derived
from three cross combinations, in different plug trays.

Family Plug (Cells) Mean
288 200 105 (%)
Atlanticx89L73-1 95 96 97 96
Jasim selfed 96 91 94 94
Daekwan-63xAtlantic 96 95 96 96
Mean (%) 96 94 96 95




105 cell

288 cell 200 cell

Fig. 1. Comparison of tuberization patterns as affected by
harvesting stage (50 and 60 days after planting) and plug tray.
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Fig. 2. Size of tubers derived from the seedling generation as
affected by harvesting stage and plug tray.
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Table 2. Percent tuberization as influenced by harvesting stage and plug trays.

Days after sowing

Family 50 days 60 days 70 days

288 200 105 288 200 105 288 200 105
Atlanticx89L73-1 7.8 7.4 17.8 27.2 333 32.2 38.8 33.2 56.0
Jasim selfed 40.0 17.0 54.4 47.2 54.8 75.6 56.4 67.0 72.8
Daekwan-63xAtlantic 10.6 9.6 35.6 7.8 56.3 444 25.5 735 35.6
Mean (%) 19.4 114 35.9 274 48.2 50.7 44.9 61.1 55.1
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Fig. 3. Early (left) and late (right) maturing types in each photo grouped by the morphological characteristics of stolon develop-
ment and tuberization of the potato seedlings grown in 288-cell plug trays.

Table 3. Maturity groups determined by stolon growth habits of breeding lines derived from three families.

] Family o
Maturity group Atlanticx89L73-1 Jasim selfed Daekwan-63xAtlantic Total %
Early 120 85 133 338 55
Late 70 136 75 281 45
Total 190 221 208 619 100
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Fig. 4. Distribution of % tuberization at the different growth Fig. 5. Changes in the weight of available tubers from the
stages of seedlings as affected by family and maturity group. seedlings at the different growth stages as affected by the
A, Atlanticx89L73-1; B, Jasim selfed; and C, Daekwan-63 plant maturity group.
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a the fird dond genaration besad on the differences in the
stolon length at the first seedling generation. Fig. 7. Maturity types at the first clona generation.
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