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Summary

FH(E )+ F B2 A) B

This study was carried out to develop the crude forage maize hybrid with high yield
and tolerance to enviromental stress

Materials used in this study were multi-tiller and ears lines, low-eared lines semi-dwarf
lines and stay-green lines. These four groups were receprocally crossed for making the
F1 hybrids at Daejeon in 2001

About 120 hybrids including check hybrid, Kwanganok were planted at three regions;
Daejeon (May 15), Suwon (May 5) and Milyaing (May 20) in 2002, and these hybrids
were evaluated in stem height, ear height, stem diameter and days to tasseling for
biological characters. Fresh weight and dry matter were measured for selection a
superior crude forage hybrid.

Besides, degree of lodging and disease-pest injury were surveyed for selection the
tolerance hybrids to enviromental stresses and stay-green degrees to nutritional values.
Heriterbility, heterosis correlation coefficients and combining ability about crossing
parents were evalutated to increse the efficiency the superior hybrid corn breeding
Results gained from this experiment were as follows:

Average percent of heterosis for the stem height, ear height, ear diameter and 100kernel
weight showed a high positive values, while tiller number per plant was negative.
Characteristics measured were highly significant in both general and specific combining
ability. CGA effects of the stem height and ear height were highly significant in CNU
had negative effects. SCA effects of stem height and ear height were highly significant
in all crosses, while showed negative values of SCA

Among hybrids, six hybrid selected in 2002 and planted in 2003. Hybrid CNU2618x
CNU2665, CNU2627xCNU3007 and CNU2618xCNUZ2680 were higher than Kwanganok
check in stem height, but lower in ear height. Ratio of ear height to stem height was
similar or lower than check.

Therefore, cultivation of these hybrids will be useful to environmental stress such as



lodging. Especially, hybrids CNU2627xCNU3007 and CNU3014xCNU2678 were higher
than check hybrids in both fresh and dry weight because of multi-tillers per plant, and
grain yield was also higher than check. Hybrid CNU2618xCNU2665, CNU3054xSK1 and
CNU2798xSK1 having non-tiller were higher than check in both fresh and dry weight
yvield per 10a. Degree of Insect and disease injury such as leaf slight and leaf spot
except corn borer were similar to check. Stay green degree of Hybrids crossed with
lines having stay green gene were similar to check hybrid. In the whole experiment,
hybrid CNU2618xCNU2665, CNU3054xSK1, CNU2798xSK1 were better than check for
new crude forage use, but some supplements before practical cultivation were indicated.

Accordingly, these hybrids have to be searched in both a proper planting density and
fertilizer or compost levels and must have two to three years for production performance

test and local adaptation test before cultivation by farmer.

Al 2 FE AAGLE )

In order to elucidate molecular events on the formation of multi-tillers in maize,
we conducted EST analysis and differential hybridization (DH) at the early
development of tillers. Total 118 clones were sequenced and produced some
length of readable sequences. ESTs were divided into 11 functional categories.
Cell division and growth related genes represented 4 clones, including growth
hormonel protein, leaf development protein Argonaute, MADS box-like protein,
and plastid division protein FtsZ. Two genes, ZmRPS4 and ZmMETI, were
isolated by DH methods and characterized by Nothern blotting and in situ
hybridization. Both of ZmRPS4 and ZmMET1 were expressed in vascular tissues
of the crown of tiller. Especially, the ZmMETI gene were highly expressed in
leaf primordium of the crown of tillers. These genes were also induced by
exogenous treatment of cytokinin in the leaf.

AFLP analysis using 64 primer pairs were conducted in order to identify stay
green multi ear and tiller (MET) type maizes. Two primer combinations identified
three fragments and sequenced with an aim towards converting AFLP markers
into sequence tagged sites (STSs). Primer set, termed MET2, amplified a stay

green specific fragment. In AFLP analysis on low hight ear maize, five primer

combinations produced nine specific polymorphic fragments.
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Table 1. Characteristics of lines fixed up to 2000 year

Developed Lines |Characteristics| Place |[Group|| Developed Lines |Characteristics| Place |Group
Multi-ears and Multi-ears and
CN 20-1, ® Sg | tillers (MET), CNU CON 526-1. ® So ) tillers, CNU
low ear height Stay green,
2. ® Sy P P Broad leaf
-3, X Sg ” ” CN 85-1, O@\ 5‘9 ” 4
CN_22-1, ® Su : y 205
= -3, X So ” ”
2 © Su ’ ’ No-tiller, S
CN 23, ® S ; ; FI2BT73, ® S5 | ° t;r‘;re’n‘ Y| RAD
> %) S ” ” _
(/N 24 y () SJ 4 4 TEI , QO SG Vi "
CN 32-1, ® S » » :
5 0 S - - ] Multi-ears and
2, ® So CN1196-1, ® S tillers, | CNU | T
CN 33-1, ® S7 4 U Elect type
72; ® S7 4 4 —2y ® 87 ” ”
CN 140-1, ® S¢ 4 4 CN1433-1, ® Sg " "
-2, ® S 4 4 I CN -2, ® Sg 4 ”
CN 170-1, ® Sg ” ” CN 44-1, ® Sg ” ”
CN 196 , ® Sy " ” CN 45-1, ® Sg " "
CN 197 , (@ Sy ” ” CN 49*1, QO Ss ” 4
CN 198 , ® SS ” ” CN 57*1, QO Ss ” 4
CN 200 , ® S ; , CN 12171, ® So ’ ’
CN 205 , ® Sy " " CN 1‘2271’ QO Sy ! !
CN 211, ® Sy , , CN 1231, ® S, — . = .
- ulti-ears an
< — X) N ” ” . _ .
CN 28671, ® Su CN1643-1, ® Sq tiles, | CNU
2, ® Sw ! ! Semi-dwarf
CN 373-1, ® Sg ” U -2 ® Sg ) »
*2, @O 58 4 v ’3, ® SG ” ” I
_3, @) SS ” ” ’4, ® SG ” ”
CN 971 , ® Sy U U CN1341-1, ® Sy " ”
CN 972 , ® Sy ” " -2, ® S ” "

_17_




%

wn

el

EST (Expressed Sequence

=
ik

NILs (near-isolines)®] T

g 7

cDNA library

Els

ol

gt d A (MET) EFol
tags) 4, differential hybridization #41& <]

m Differential hybridization®l] #4& 9

3k
=

=
=

Els

et
o
el
Nd

o

U, 2AtEd T

fron!
el

X

el

(GCA % SCA) A

17 14

A Ao

t71 18l A AN E

S

)ﬂ__

Aol 3

"

o

zel

off

—
file)

—

O

o

H
T

A

S

differential hybridizations 4 A|

ki3

of o

A

0
o

7K

o)
)
f~al
of
)

Ch 3XH T

Gl

m 22bdel A AAE

ol

file)

B MES 28 AdA

ki3

q g5 o

_1':
W A 8 43

A7 BEE o

R =

iz

EREIESE

MEe EQsn Frke A
el AATEY ZARE

=4

A &

BE AL 7e

e

ER

=
=

o__w
o4

o]

g a2 =

i
o

cal

o

2~ X %
T ™o

PN
ST

_18_



Al 3

¢ 1d2+(2001)

HR hEH S AAF §4

7}.

ugel

]

~

Hr

~
;00

ﬁo

N

O
il o
T
ol
Al

—_

<

4) A aejRE 507415 (1,0, )0 o

(6 AlE
Fi1& A4k

(I <)

- Wk S A

Els

el 9

3

W

2, A

T

5 A

xr
)

3
oF

—

0
"

wjr

U, 4924 (MET) S5

el

1) Bt d A (MET) S54%

ZFE mRNA isolation

=
=

o] &3 ¢cDNA library 7

5) cDNA libraryel

4) mRNA

=%
()

- A #F3F&, cDNAS =17]
6) ¢F 10041 712 cDNAe®] dj

ESTs database 7=

ki3

7) Diffrential hybridization®l] tj

54

he i

3k NILs

o g8 (MET) S50 o

Fobel Fael wHE

D vt 4 (MET)

mo

el
il
o

q_mo

o}

dEIATAA 233 APARZ A

3) NILs¢] t}
4) NILs

oL
[€)

=
=

_19_



¢ 2d2+(2002)

J_:NO
R
pzel
oo
"
Br

7K

!

[
R o zRE g Fy £4

- AN A

-2/ A

A2

=
=

el
e
T
Jo

o

N

K

4 Q fAAY £, 4
o

E
=

Y. g9 4 (MET)

]

FADA

}o] differential hybridization &4

0§

kel
=

pud

gk NILs

=
=

sequence database T

ki3

AR el o
A

s

o
T

fr A A}2] NCBI database®l

p=2
[e)

, SCAR 4]

°]-&

sk RAPD

gANE ol &

2) 7] A4 MET & ®olAlde] &2]Alt)

J7d ] MET & o]A <]

7] HA

D

st AFLP, STS &4

3|

=
=

& oz

=
[}

Fi 2% 5~107 w%

0
e
T/
Jo

ol

N

K

& 333(2003)

3
=

b oA gl Al

k<
pil

WFEFA o

3

el
=
gel
o
G
3r

7K

3%

el
e
T
Jo

o

N

K

el
R

T
Jjo

ol

Nd

_20_



Jvmo
TH
ze]
oo
"

K

o
I

—~
0

xX

~d

X

HAr
_UT

- 4 (AEA,

Y. a8 (MET)

(Northern #47)

e A B4
2 fFAA A copy

2 0]
B 4

]

(0]

il

—

N

!

z

o]

- Southern ¥4

h=i}
=

D ke

&
=4

Rl

@ A4 AR A

WFZF o

A

F 2% 5~107 23£5e 3%

%o
!

T
Jo

wK

vzel
N

T
Jo

TR

N

o
s
7o
oo
e

ar

K

el

&

—_—

17d) =2

Z

7 =

5
T

H/qu

3]

474 (WA

o7

_21_



A 44 A7 B 2 AA

¢ 13 d= (2001)

NEmAGE MR Al 2 AT S 23ste] oF 509 AFoR o AT
Fzafatel FiEAE o AT S ols muilel ok A&z 54
g 2o Al o 545 Bk

Y. g dH(MET) S5 Sol32d +3dx4 &4 (51)
2 47" g95ugdAHAMET)Z5E cDNA libraryE 753k, o]
o

o s+
1, non-MET A%3 9 differential hybridization screens <] 3

ot

>,
>
ol

9. 99 d A (MET) 55 3 NiLs 4 (52)
TAZ FAE GFagddMET)SF ofo tisgh wujdoz FAEo o' Fyob9
T e AduFs FAA dFtEAd S5 dl$ near- isogeneic linesS 5443

of HF1 71#e 23 AIAFTE A F3h)
@ 25 Y =(20023)

FIAEEd A48 nFE g A4 24 2 A9HLY A (FB)
1A Ee] GAE FagEd o FA53 4
@AAY F4, B
W A wAHA Ao ol ik,
2 ehte 2@ gEME RaAsa 285

[
it
&
riet
o,
2
o
__>|’I_’.‘
i
e
ol
oft
o

WA R Eel e FH4E FAst] st F48 2 2F 4 (GCA R SCAHA

_22_



o

el

7]

=

AR A=A

2 W=y, Fo%

£

FRZ)

2k wA A (3ED

=]
RN

ki3

g 9

A

tol, MET 3 $715414d A=A

o]-&3

=
=

SR AR ER
9% B vh7l WS 98] AFLP, STS 248 AAau)

non-MET AlE3}9] differential hybridizations &3 MET

o

=)

i

o
<
o

ﬂmo

Ho

wK

(H%2)

PR AR R A9 A

3]
“

o ZFF o

3

pul

3HehE7 A

A

e}
g H44s

¢ 334 Y =(20034)

=

& AANE (FR)

4 ZFE o

[e]
v

14 - o

7}

P (FED)

ke
“

ol FAAE o8&l W

% vt sk MET &

U, &

I

o} e MET 5o

7:51_

g ystng

|

b

;OL

719k A=

4 ANE (F52)

A,

SCA) AAES AA

)
=

(GCA

_23_



H2&d e 7=

A1d 209 Basey @35 247

1. =9 71s/hE 387 £AH

Ho
<
N
i

—_

)

—

i
o
Hin

)
oF
iy
Nlo

o)
o
&

Hr

pitd

ol

}

o] A

iy
A=

el elsk A

= $ 824,000

© 800%"FEx $ 103

A Al 7HC987]

WA ALAA G SH5E U9

ox]
v glek.

o] ¢] 3

o QolA muh wol F5E # w oheh

19799 56 & 2714

REDIRE

tol -9 el 2

°]-&3

~O

i
ali]

BN
o

o 3
1ol

9]

Br

ERIE R

é‘:]',
ufl ol 7] Ak A)

|

T
o
g

Eis

g

M=

9]

ol

=
5

i 8

3]

=] o] g7
< 7HA A 3i7] wEolth

[e]
4g

3},

|

3l

73 ol

B

2]
of WA

o
5

N

KH
XO

—_—

[e]

pozel

A

=
o

e

|

ol

puzel

3

&

A7 19857 1990 271

P

FaL ofel] o

shol5

<-4~4=, multiple ears and tillers; MET)<

|

UEDEICES R

?l_

2ol A4

wo] Al

i @A 5

9|

&

ol

N
=

A
No

150~200% ©]

Al il

Aol o

e R

R

=4, 1 9]

—

o)
ifhl
]

o

_24_



=
[¢)

HA =

9

A

*

=

7]

ke
T

EECIEE
AEe] Ao 7}

}

]
pad

R

2

Hohs FA5 YA A5

150~200%°1%, &% 100%7F

=
]

o

15
T

koA
=3

1=
&

A7 AA AdE 5 gl dZolv u
O

ol

*

I

)=
RN

=

o = ol

el

=
5

. 3
Az o] o
AaL, A

=

3] ®Ha) @7 7Rg e 7]

1

=

sz ol2A HQm:, o

d #RgE

= A

]

<)

o

o=

ol

ol

of

)

%

A

7 4

el

L.

aA sia

=

oF5o 1999

2] vete] FAkgle] grE 3N

A

)=
RN

o

bl Sl FE bl AbR
T

°©

WTO A A

pu
R

=L
AAA Frehessdas o Ayony

SR

1o
T

=

s}

o]
o}

=

tol = 7F A

S

s5he Ao}

o

fi%e)

]

FAo) BolE Abs

Al

)

—
i)

N
o
R

CEER:E

)

el

atol A 7kA 509

S

1930 ml=ell A -l Al

ol g%

=

=

A

2. =9 7l«d%Y 2AH

=

o

&

e
=)

O

o
B8

N

o))

_25_

dol A7 ZA3E dund A4 Auje

]

[e)

Lo
T

=

s}



o g JRAelA & He] o]2te] &= 49] one plant-one ear ©]7] wWEolW o]&
F53}17] Y8l A= one plant-two ears T+ many tillers-many ears’} M 2% S
T FFTFAY AR 2 F U ¥9A HAow, 19703 H = LM (prolific
type)olel ste] & JHAo F | o]l o]rte] Fele SFARE TSt wFF
S SA A= Al=7F 3" v A (Collins et al., 1965; Russell, 1968; Duvick,
1973; Hallauer,1974; Prior and Russell, 1975; Harris et al.,, 1976; Anderson et al.,
1985).
I3 prolific typed] SFTE STARER o]&T A dAAA= &=
Az 8tol Al &3] UElE Bl o] (barren ears)®] M &S
T AR Hu rA FFE A A=A oy A WHelM e ey
E Zlds7l e mgd ol AAEnt Aok Wb Tsorsis(1972)+= v 8714 5
TE AT FEAU g RAl A B2 A 2 ELo] AT FA
M 24 (multiple ears and tillers; MET)el| 3

E 7HAa A" dle itk ool

BRI R

=

=
of Be ool Wel L

I

Bag v Qo AAR olge £FH
[e3]

Ay A
multiple ears and tillersoll W3] A77F AU olF=mE YR S55 §EFIE
of ®ol tha) AL BFHe BAlo] YAT 0 FAL §FAAF =)
ol Hol gtrhe W3 FARF o] BAQ BAW S44vh BAHA ]

wolgh & & Sk
ANAH o R dFadyd SFTE §F ASE A AZL ugETe SAsE e
Aes dA7EA s - 95 9o 2 T APAS AQsta
ok At A4, gaEndAd 4 540 A £ e A 23 79
3 ok oyk B A2 o] FAO Plant Genetic Newsletter(68%)ell
g S &F3 7o s Byl o]F France, India, Japan, Mexico,
Pakistan, Rumania, Bhutan, Uruguay, Ghana, Philippines % 257} =] A o]o] that =
b Y o w2 v Qdth

_26_



El

=

=

FFEMA o
7o) E=FALEI} AR R O A

£o] &

T+

o
R

55

uH

=5

dooonkE = 7

%

dFe = dA 1

A}
70
]
A
=
[¢)
Al
2]
ol
7]
Hl
=
5}
=4
el

g% ~
T MR o R4 TR kWS d
! o n
G AF u|. N o Bo H ol o o o B T @Y om i
AR T g N g e AT 5 b o
%%ﬁ.@%%& ﬂ??@aﬂn%1§
o BT o B g F W g %
NIVHLIM_/H T oA — Mc]‘_,_.ﬂm.i
THHLYE W TR &
pTEbTTL sLuERzIoo T
ST - O o
R R G N T =
or  oR }EEOHZH = A_I o — .ﬁodl
of X K ) T r e XA s
G A R A S o
ﬂ%LW?@M ?%Wﬂr%ﬁoﬁ%dﬂ
U%Zﬁo:nﬂu]ﬁﬁ,%ﬂ“ Juo‘mdljlz.ﬁoiﬁﬁ ,ﬂu_lEE‘LI
,DroLu_._.: ™~ < -~ N To ~ R
RV S g oo Xy m M5 x XN
R B G ar?wauqﬁﬂﬂr%wv%
I R B I A I
LT ®T W E s B oo T oy G
S PR AN
LEERIEEIITEIIIIsC
= N T oo SO I %a.wma
T o T _bﬁ%uﬂ%i 5
ﬂﬂegooWWIi7ﬂwovuwomrﬂw%%
ﬂrL R vze) . A
%%%Lﬂiﬂ.gmo%@mndﬂur%wo
&OSX ° OM‘Iﬂu.D Lt,qu,._nownoﬂmdlcg :.L
ORI T ST = ]
i = el < M s B
A W N Ho W B D = - - ¥
B LT R gw B,y EFTR Py
) 0 = N
sx_éﬂ)ﬂwi%wﬁ%wﬂ%ﬂﬂ N
%nznfr&%ﬂ%_nsnﬂl1ﬂoﬂmmﬂ%%u
oLu@LdanoﬂLW oﬁa.m_wu,xﬂoulgo7woo%xﬁ
rTEHBE Ty Ty Ve ow
WO W X o5 Mo o AR WA o % o oy W T o

= T4 A

R

171 2ol olek

[

_27_

ol

=

g dEer el Tbs
=]

s}

4

A

o 4%

A7 ZA



A3HANeE=YY 5§H3A

o7tk wule] AR F

N

z
B

w7 7F Al JiEE e

of oo RKEY y|eES oY V&R (royalty) AMEEA S wE

A7 Wi

Al

2~
T

12 H-7F7kA 7}

Q.3

de ayEA et

=0
o 1o

=y
fLe

_28_



M3 dygsd s 2 21t
A1 A TR s §4
L4 9 HeA%d g3 54 1dAa)

U - 2R YH 7 4 AdESHEd 38 15008, w3 FHaAAd £4 800
Aol el ook Al % (Multi-tiller and ears: MET) #5417} e A% (Low ear
height), $7] A4 A% (Stay green), ¥ §A AZ(Semi-dwarf)S 20019 5¢ 10
doll AAA 60x30cmell 1F1EA o2 Fdjstu P& Fifo] shFata wwl o]
gk AEea 54, HAE (=S, BFa) B o5 29

o},

2,
tlo
BN
>

N,

<

Ir
=S|

Table2. Groups and their characterstics for maize lines used in this study

. Stem | Tiller | Tassel Ear 100K | leaf | Corn
Inbred lines Group .
ht. |/plant| date |length| dia. [rows| wt |spot |borer

CN2568 ® 168 4.3 7/28 12 32 12 25 M M
CN2573 ® 189 3.2 7/25 8 24 10 | 245 M M
CN2618 ® 185 3.6 7/21 10 33 10 21 R M
CN2627 ® 167 4.0 7/23 13.7 41 18 [ 238 R M
CN2654 ® 190 5.2 7/19 15 331 14 |225| M M
CN2680 ® 181 3.9 7/21 4.1 242 | 8 23 R M
CN2705 ® 165 3.5 7/11 13 343 | 14 |245| M M
CN2745 ® 177 3.4 7/15 11 394 | 12 23 R S
CN2800 ® 202 5.8 7/25 104 1293 | 12 | 228 | R S
CN2849 ® 178 4.6 7/14 9.8 1292 10 24 R M
CN2979 ® 191 3.5 7/18 111 | 312 | 14 [ 236 ]| R M
CN2983-1 ® Stay greentMET 168 3.2 7/16 12 31 12 | 241 ] R M
CN2983-2 ® (Group I -1) 154 3.8 7/19 11 33 10 25 R S
CN2984 ® 190 3.6 7/25 94 281 10 [228] R S
CN2985 ® 165 3.1 7/30 103 | 255 | 8 [221] R M
CN3054 ® 157 55 7/19 131 |289| 14 [219| M M
CN3808 ® 180 4.2 7/18 103 322 | 10 [ 222 M M
CN3818 ® 195 3.5 7/25 11.2 | 319 | 10 23 R S
CN3826 ® 187 3.4 7/21 142 1327 | 12 | 225] R M
CN3919 ® 166 4.6 7/20 16.4 28 8 202 R S
CN4052 ® 175 5.0 7/26 15 44 12 24 M M
CN4056 ® 165 3.3 7/15 13 40 14 | 227 R M
CN4105 ® 153 4.1 7/18 116 |31.7| 14 | 205] R S
CN4107 ® 195 5.2 7/22 111 357 | 18 [ 208 ] R S
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(Table2. continued)

Stem | Tiller | Tassel Ear 100K]| leaf | Corn
Inbred lines Group -
ht. |/plant| date |length| dia. [rows| wt |Spot [borer
CN4140 ® Stay greentMET 211 4.3 7/29 76 |341| 18 | 20 | M M
CN4151 ® (Group I -1) 178 4.5 7/16 7 264 | 8 24 S S
CN2656 & 166 4.6 8/8 17 38 | 14 |237] R S
CN2665 159 35 7/20 | 142 | 384 | 14 | 22 R M
CN3007 ® 185 44 7/25 7 35 14 | 215 R M
CN3204 ® 149 4.0 7/21 10 31 12 | 221 | M M
CN3215 ® ) 158 3.6 7/22 7 30 | 10 | 22 | M M
Stay green+Uniculm
CN3611 ® 193 34 7/15 15 38 12 | 251 | M M
- (Group I -2) -

CN3613-1 ® 208 4.1 7/19 16 33 | 10 | 256 | M S
CN3613-2 ® 211 45 7/21 7 34 110 | 24 | M S
CN3918 ® 169 4.2 7/25 12 42 14 21 R S
CN4142 ® 178 4.6 7/20 9.7 35 | 16 |198] R S
CN4143 ® 165 3.1 7/31 72 1292 10 [191| R S
CN2549 ® 158 3.0 8/5 11 40 14 23 R M
CN3014 ® 147 3.8 7/24 13 26 | 10 | 18 | M M
CN3047 ® 184 3.4 7/20 12 28 | 10 [193| M S
CN3116 ® 201 3.6 7/20 11 341 10 | 238 R S
CN3321 ® 159 3.3 7/25 12 30 | 10 | 251 ] R S
CN3839 ® 178 35 7/21 13 3B | 12 |223| M M
CN3853 ® 145 2.6 7/10 12 38 10 27 R M
CN3867 ® 159 4.1 7/15 12 37 14 (224 M S
CN3911 ® Low eared+MET 198 4.2 7/18 16 34110 | 21 | M S
CN3912 ® (GroupIl -1) 205 3.3 7/25 18 33 10 | 205 ] R M
CN3916 ® 211 3.2 7/15 14 35 12 23 R S
CN4087 ® 189 35 7/19 17 30 | 10 |214] R M
CN4139 ® 165 3.1 7/16 12 37 14 22 M M
CN4217 ® 147 3.6 7/20 10 32 10 21 M S
CN4218 ® 180 5.5 7/29 8 40 | 14 | 24 R S
CN4222 ® 169 3.8 7/28 8 35 14 | 178 R S
CN4235 ® 201 3.7 7/24 12 40 14 22 R S
CN4238 ® 158 45 7/22 10 28 | 10 [ 198 | M S
CN2798 ® 177 0 7/23 11 34 14 22 M M
CN3039 ® 168 0 7/25 12 33 | 12 | 20 R M
CN3043 ® 169 0 7/29 5 24 | 10 [ 182 R M
CN3394 ® Low eared+Uniculm 180 0 7/28 10 32 12 26 R S
CN3922 ® (GroupII -2) 157 0 7/22 12 32 | 12 |175] R M
CN4129 ® 165 0 7/23 13 42 | 16 | 178 | M S
CN4353 ® 155 0 7/24 10 35 14 23 R M
CN3386-1 ® 182 0 7/16 12 33 | 12 | 24 R S

_30_




(Table2. continued)

Stem | Tiller | Tassel Ear 100K | Leaf | Corn

Inbred lines Group - + +
ht. |/plant| date |length| dia. [rows| wt [spot |borer
CN3386-2 ® 169 0 7/21 10 29 10 1228 | M M
CN3411 ® 184 0 7/18 12 30 | 10 [ 222 M M
CN3686 ® 190 0 7/29 9 28 | 12 [207| R M
CN3871 ® 186 0 7/20 18 32 8 [214] M S
CN3874-1 ® 154 0 7/21 17 37 | 12 223 R S
CN3874-2 ® 150 0 7/28 14 383 | 14 |205] R M
CN3963 ® Low eared+Uniculm 165 0 7/30 13 32 10 | 20.1 R M
CN3987 ® (Group I -2) 193 0 7/27 7 28 | 12 (212 R S
CN4128 ® 184 0 7/22 15 37 | 16 {226 R M
CN4192 ® 171 0 7/21 13 38 12 23 M M
CN4213 ® 166 0 7/23 14 40 14 23 M R
CN4223 ® 184 0 7/26 10 32 112 |192| M S
CN4245 ® 192 0 7/16 8 33 12 | 187 M S
CN4333 ® 203 0 7/27 15 34 | 10 ({214 R M
CN2678 ® 159 35 7/22 13 40 | 12 | 29 R S
CN3686-2 ® 168 3.3 7/25 11 40 12 | 294 R S
CN4027 ® 198 45 7/19 9 32 12 21 R M
CN4028 ® MET+Low eared 178 3.3 7/24 12 32 8 23 M M
CN4071 ® 202 2.3 7/29 13 33 12 22 R R

- (GroupII -3)

CN4072 ® 215 4.0 7/20 10 34 | 12 | 24 M M
CN4073 ® 196 5.2 7/25 9 26 | 12 (178 M S
CN4106 ® 188 4.3 7/23 15 44 16 22 R M
CN4137 ® 160 3.7 7/19 13 36 | 14 (213 R S
CN2758 ® 162 3.6 7/27 10 24 8 211 M S
CN2793 ® 158 3.6 7/26 11 29 10 22 M S
CN2794 ® 191 4.5 7/31 12 30 | 10 {213 R M
CN3432 ® 166 4.0 7/20 12 34 | 12 | 20 M R
CN3854 ® 182 45 7/22 12 18 8 1721 M S
CN3893 ® |Semi-dwarf(GroupIll-1)| 145 4.4 7/24 102 [ 358 | 12 | 23 R M
CN4164 ® 165 3.4 7/20 6 28 | 10 [1756| M S
CN4165 ® 182 35 7/16 15 34 10 | 182 M S
CN2701 ® 144 2.8 7/18 5 30 | 14 | 22 M S
CN3887 ® 169 3.1 7/19 121 {339 10 (272 R M
CN3886 ® 187 3.0 7/20 9.2 2821 8 24 M R
SK-1 ® Stay green+Uniculm 212 0 7/25 15 46 14 | 26.2 R R
SK-2 ® (GrouplIll-2) 132 0 7/23 12 32 | 12 |324] R R

t R : Resistant, M : Intermediate, S : Susceptible
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Table 3. Characteristics of F1 hybrids crossed among CNU and SK lines

Cross Combination length Ear diameter No. of rows b or%gggar) No. of kernel %;;2:1
CNU2541xSK2 16 38 12 M 123 flint
CNU2541xSK4 14 38 12 M 154 flint
CNU2556xSK1 114 277 8 M 145 dent
CNU2560xCNU4245 10 31 10 M 130 flint
CNU2565xCNU3385 12 37 14 M 187 flint
CNU2568xSK1 12 32 12 R 151 flint
CNU2573xCNU2790 11 32 12 M 125 flint
CNU2573xCNU2995 12 37 14 R 202 flint
CNU2573xCNU3262 12 38 14 R 160 flint
CNU2577xCNU2715 10 32 12 R 210 flint
CNU2578xCNU2578 11 32 12 R 120 flint
CNU2582xCNU4245 9 31 12 R 110 flint
CNU2592xCNU4164 12 36 12 R 141 flint
CNU2618xCNU2665 11.9 31.8 16 R 170 flint
CNU2618xCNU2680 10 32 12 R 103 flint
CNU2627xSK1 11 30 12 R 155 flint
CNU2644xCNU2715 10 37 14 R 150 flint
CNU2645xCNU2715 12 32 12 R 152 flint
CNU2627xCNU3007 134 35.2 14 M 165 dent
CNU2695xCNU3867 6.2 33.2 16 R 112 flint
CNU2696xCNU2828 4.6 31.1 10 R 101 flint
CNU2701xCNU3011 5 30 14 R 103 flint
CNUZ2704xSK1 12 32 12 R 150 flint
CNU2713xCNU4245 11 30 12 R 130 flint
CNU2716xCNU3385 13 46 16 R 172 flint
CNU2716xCNU3386 11 44 14 R 111 flint
CNU2716xSK1 10 46 16 R 201 flint
CNU2737xCNU3429 8 34 8 R 101 flint
CNU2774xCNU2697 12 27 8 R 121 flint
CNU2774xCNU4245 11 30 8 R 104 flint
CNU2780xCNU4165 13 38 12 R 195 flint
CNUZ2781xCNU3821 12 35 10 R 106 flint
CNU2794xCNU2999 11 26 8 R 110 flint
CNU2794xCNU3396 12 30 8 R 112 flint
CNU2796xCNU2783 12 28 10 R 160 flint
CNUZ2798xSK1 9 38 14 R 104 flint
CNU2798xSK3 13.2 29.8 12 R 144 flint
CNU2799xCNU2Z868 10 38 12 R 101 flint
CNU2836xCNU3867 9 30 12 R 105 flint
CNU2858xCNU3867 11 30 12 R 165 flint
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(Table3. continued)

CNU2864xCNU3867 10 24 12 R 140 flint
CNU2910xCNU4245 11 34 10 R 101 flint
CNU2794x5SK1 12 36 12 R 146 flint
CNU2940xCNU4164 10 24 8 R 105 flint
CNU2977xCNU2644 11 40 12 M 110 flint
CNU2977xCNU4165 13 44 12 R 141 flint
CNUZ2996xCNU2920 12 45 14 R 154 flint
CNU3003xCNU2793 12 34 12 R 110 flint
CNU3046xCNU3385 10 27 12 R 140 flint
CNU3047xCNU2728 9 30 12 R 110 flint
CNU3054xSK1 10 32 14 R 121 flint
CNU3082xCNU4218 11 35 14 R 113 flint
CNU3014xCNU2678 13 32 10 R 130 flint
CNU3320xSK1 12 41 16 R 201 flint
CNU3389xCNU2977 9 34 12 R 109 flint
CNU3385xCNU2696 13 42 14 M 163 flint
CNU3385xCNU2715 13 42 12 M 112 flint
CNU3385xCNU2828 10 42 14 R 101 flint
CNU3385xCNU3818 12 43 14 M 170 flint
CNU3385xSK1 12 40 12 R 105 flint
CNU3386xCNU3381 9 36 12 M 103 flint
CNU3387xCNU3342 13 42 12 R 154 flint
CNU3393xCNU4245 11 33 14 M 162 flint
CNU3429xSK1 11 40 14 M 121 flint
CNU3432xSK1 12 34 12 M 120 flint
CNU3613xCNU3867 10 32 12 R 101 flint
CNU3613xCNU4245 14 38 14 R 174 flint
CNU3747xCNU3509 15 40 14 M 195 flint
CNU3811xCNU3386 13 46 16 M 165 flint
CNU3813xCNU3341 16 42 14 R 184 flint
CNU3820xSK1 17 42 14 M 161 flint
CNU3821xCNU2792 12 32 10 R 134 flint
CNU3821xCNU3910 12 32 10 R 121 flint
CNU3821xCNU4245 12 33 8 R 111 flint
CNU3853xCNU3916 14 33 12 M 181 flint
CNU3910xCNU3794 11 31 10 M 174 dent
CNU3910xCNU3794 10 28 12 M 210 flint
CNU3987xSK1 8 44 14 R 174 dent
CNU3988xSK2 12 33 10 M 101 flint
CNU4028xCNU3910 16 41 16 M 210 flint
CNU4217xSK1 12 38 14 R 201 flint
CNU4222xSK1 12 40 16 R 195 flint
CNU4223xSK1 10 38 14 M 131 flint
CNU4333xCNU3785 13 34 12 R 205 flint
SK1xCNU3987 176 38.6 14 R 210 flint
SK1xCNU4210 15.9 41.2 18 M 230 flint
SK1xCNU4220 14.1 44.3 16 R 251 flint
Mean 11.8 375 13.2 134.6
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Table4. Agronomic characteristics of hybrids planted at Daejeon

Planting date : May 20
, . Stem . Leaf Leaf Corn
Work Cross Tassel | Tiller/ Ear ht.(cm) |Lodging N )
) St ot . ht.(cm) =Y\ spot, blight bore:
No. Combination data plant (a) (b) (1-9) (1-9)" (1-0)" <179)1;
3 2568% 2+ 7/23 0 235 115 1 1 1 1
15 2627x3007 7/20 2 315 175 1 1 2 1
37 2618%2680 7/10 0 204 101 1 3 1 3
42 30142678 7/16 4 210 110 1 3 1 4
67 2798xSK1 7/20 3 300 170 1 1 1 3
78 2664xSK1 7/18 2 300 150 1 1 1 2
88 2913xSK1 7/14 3 280 160 1 1 1 1
116 SK1x4220 7/8 3 280 165 1 1 1 1
119 2854x3004 7/12 2 220 83 1 1 1 1
127 3010xSK1 7/21 3 270 165 1 2 1 2
130 3198x4210 7/18 0 350 175 1 2 1 1
144 3606x2870 7/20 3 270 155 1 1 1 1
check Kwangdaok 7/21 0 272 150 1 1 1 1
(Table4. continued)
Work Cross Stay green G?[),;Zth Dr/}l/'ozvt. Freslk(l)awt. Ears | K. wt/10a | Stability(%)
No. Combination (1-9’ (s (k) (fndex) | /10a | (index) b/a
8300 843
3 2568xSK1 3 35 3332 9520 49
(109) (159)
_ 97580 876 _
15 2627x3007 4 4 3332 ] 9520 o 56
(128) (165)
6902 866 _
37 2618x2680 5 3 2618 9520 N 50
(91) (163)
_ 7378 719 ~
42 3014x2678 4.7 3 2856 23800 _ 52
(97) (135)
11900 443 ~
67 2798xSK1 4.5 3 3332 14280 57
(156) (83)
7140 715 _
78 2664xSK1 5 3 3332 4760 50
(94) (134)
8092 734 ~
88 2913xSK1 5 3 2142 9520 57
(106) (138)
ﬁ 8092 490 _
116 SK1x4220 5.5 3 2856 N 14280 59
(106) (92)
i 3808 706
119 2854x3004 6 35 2142 14280 40
(97) (133)
_ 5712 802
127 3010xSK1 5 3 2856 ~ 9520 61
(75) (151)
5474 705 _
130 3198x4210 5 3 2618 4760 50
(72) (133)
. . 7616 696 ~
144 3606x2870 5 3 2856 14280 57
(100) (131)
7616 532 _
Check Kwanganok 3 3 2380 4760 55
(100) (100)

¥ 1: resistant, 9: susceptible

¥ 1: good, 9: bad
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Tableb. Agronomic characteristics of hybrids planted at Suwon
Planting date : May 5

} . ) . Leaf Leaf Corn
Work Crf’)SS ' Tassel | Tiller/ [Stem ht.(cm)| Ear ht.(cm) |Lodging spot blight borer
No. Combination data plant (a) (h) (1-9) (1-9)" (1-9)" (1-9)"
B 2568xSK1 72 2.7 215 109 1 1 1 5
4 2573%2995 74 2.3 193 93 3 1 1 5
8 2577%2715 7.1 2.8 205 96 3 1 1 5
13 2618%2665 78 25 220 98 1 1 1 3
15 2627=3007 710 4.2 223 95 1 1 1 3
17 2704xSK1 72 2.1 199 98 3 3 1 5
26 2800xSK1 75 2.3 227 109 1 1 1 5
37 2618%2680 75 35 215 93 1 1 1 3
42 3014%2768 79 4.0 227 101 3 3 1 3
55 3808xSK1 7.1 2.5 201 93 1 1 1 1
65 3054xSK1 7.3 1.6 231 97 1 1 1 3
67 2798xSK1 7.3 1.8 228 102 1 1 1 3
68 4224%3785 7.1 2.8 214 103 1 1 1 3
Check Kwanganok 7.3 1.0 220 98 1 1 1 3
(Table5. continued)
Work Cross Stay green | Growth state Dry wt./10a | Fresh wt./10a | K. wt/10a | Stability(%)
No. Combination 1-9* 1-5* (kg) (index) (index) (b/a)
. o < p o= . 9530 768 -
3 2568xSK1 3 2.5 3140 (129) (106) 50.1
0 500= = on 8364 795 o
4 2573%2995 5 3.6 3007 (113) (110) 48.2
I - 9362 785 G
8 25772715 5 4 3104 (196) (109) 46.8
- 9427 764 -
13 2618%2665 3 3 3119 127) (106) 44.5
- o . 10721 829
15 2627x3007 3 3 3233 (145) (115) 42.65
; - _ 9627 736
17 2704xSK1 3 35 3015 (130) (102) 49.2
. . < . . . 8722 735
26 2800xSK1 3 2.7 3104 (118) (102) 48.0
1 ouon . . . 7893 783 o
37 2618%2680 3 3 2918 (107) (108) 43.3
. o o= . - 14118 787 -
42 3014x2768 35 3 3745 (191) (109) 44.5
8740 776
=
55 3808xSK1 3 3 3108 118) 107) 42.0
- - - 11827 838
65 3054xSK1 3 1 3275 (159) 116) 41.2
. 13028 821
67 2798xSK1 3 3 3408 (176) (114) 44.7
12083 774
99X TR = p e
68 4224%3785 5 3 3314 (163) 107) 481
- . . 7408 723 -
Check Kwanganok 3 1 2209 (100) (100) 445

* 1: resistant, 9: susceptible

¥ 1. excellent, 9: poor
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Table6. Agronomic characteristics of hybrids planted at Milyang
Planting date : May 13

N | e | Mt Sl e | (U | i | or
' (a) (b) Va9 | aw | a9
3 2568xSK1 7/13 3.2 210 118 1 1 1 3
4 2573%2995 7/13 2.8 158 92 1 1 1 5
8 25772715 7/9 3.2 209 98 1 2 1 3
13 2618%2665 7/5 2.4 218 120 1 2 1 3
15 2617x3007 7/10 3.3 210 115 1 2 1 4
17 2704xSK1 7/6 2.6 205 110 2 3 1 4
18 2716%3386 7/8 2.8 200 98 1 3 1 4
21 2716xSK1 7/6 15 240 127 1 1 1 3
26 2800xSK1 7/12 2 231 118 1 1 1 3
33 2983xSK1 7/10 1 200 112 1 1 1 3
37 26182680 7/3 2.5 202 94 1 3 1 3
42 30142678 7/6 3.5 212 105 1 3 1 4
45 3385x2715 7/11 2.7 199 82 1 3 1 3
52 3432xSK1 7/10 1 220 114 1 1 1 3
55 3808xSK1 7/6 2 202 95 1 1 1 3
62 3987xSK1 7/8 1.8 240 155 1 1 1 3
65 3054xSK1 7/10 2 220 105 1 1 1 3
67 2798xSK1 7/10 16 241 126 1 1 1 3
68 4224x3785 7/5 2.5 206 105 1 2 1 3
Check | Kwanganok 7/11 1.2 209 112 1 2 1 3
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(continued)

Work Cross Stay Growth | Dry wt. |Fresh wt. Ears WU |Stability

No combination green state /10a /10a /10 /10a (%)

' (1-9) (1-5) (kg) (index) (index) b/a
8406 838

3 2568xSK1 6 4 3387 9410 56
(108) (110)
_ 9502 941

4 2573%x2995 7 5 3418 11232 58
(122) (123)
7828 885

8 2577x2715 6 4 3075 10272 47
(101) (116)
7421 _ 728

13 2618x2665 5 3 2753 B 8335 55
(95) (95)
8528 864

15 2627=3007 6 4 3406 9307 55
(109) (113)
] _ B 9646 B 795

17 2704xSK1 6.5 4 3514 8645 54
(124) (104)
9836 804

18 2716x3386 5 3 3608 8722 49
(126) (105)
8824 784

21 2716xSK1 4 3 3065 8327 53
(113) (103)
] _ 9129 B 872

26 2800xSK1 3 3 3521 9735 51
117) (114)
_ 7632 _ 725

33 2983xSK1 55 3 3108 7485 56
(98) (95)
7028 853

37 2618%2680 5 35 2714 9004 47
(90) (112)
10526 983

42 3014%2678 5 3 3849 18032 50
(135) (129)
7120 976

45 3385x2715 5 35 2814 18006 42
(91) (128)
9066 854

52 3432xSK1 5 3 3008 12317 52
(116) (112)
] 3364 865

55 3808xSK1 5 4 2894 9841 47
(116) (113)
9348 843

62 3987xSK1 4 3 3175 8656 64
(120) (110)
i 9590 874

65 3054xSK1 4 4 3620 9874 48
(123) (115)
. ) 8826 890

67 2798xSK1 3 3 3450 13206 52
(113) (117)
_ 9139 859

68 4224x3785 3 4 3528 8641 51
(117) (113)
_ 7804 763

Check | Kwanganok 3 35 3532 7859 54
(100) (100)
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TANE FETA 1502, 9 -2 02Tl A=ty B4 WA A,
FA=AA, A, A 2 FAFF] gttt AdE Agd 10/A4 F 30
oJ7j el Fizgel that 399 FA89S A Az g73 o] v 24, 3
7], o)A o] @ 1008 Fl A Hlud He e B wd Fgidye ARF 9 2w
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]
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Table7. Heritabilities(h?B) for major characteristics of parent planted at Daejeon

Characteristics h’B Characteristics h’B
Stem height 77.3 Dry wt. 27.8
Ear height 65.4 Ear dia. 37.8
Tillers/plant 15.7 Ear length 63.7

Flowering date 235 100 K..wt. 58.3
Fresh wt. 279 Yield 32.5

Planting date : May 20, 2002

)
N
ot
ofr
I
ubi)
ol

S5 wulHow AR 7Y Wi ANAEY o]F wgEel oF 2
4 Avke m8w ol Wil S0 wel GCASH SCARIF WS gold Ao
= Yehgo

7, Zg o] gk GCAE Y= wHlx CNU2677, CNU30073 CNU27987] 5ol A

kAL, o]atdoel= CNU27989 A =41 Yelsten, o] Algz wajd wgFol A
SCAEH7} 944 2 o= Yey
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Table8. Effects

of general

combining

ability (GCA)

and

specific

combining

ability(SCA) for major characteristics in parents and their hybrids.

Characteristics
Parent and cross Plant Ear Tiller Stem Ear 100 k.
ht. ht. /plant dia. length wt.
GCA effects
A. CNU 2618 -9.94" -7.64 0.08 0.08 -0.89 0.25
B. CNU 2627 17.33™ 14.03™ -0.08 0.03 -0.11 0.13
C. CNU 3014 -2.50 -7.08" 0.08 -0.08 1.28 1.06
D. SK1 -4.89" 0.69 -0.08 -0.03 -0.26 -1.45
E. CNU 2665 892 2.08 0.05 0.09 3.08 1.62
F. CNU 3007 13.02™ 375" 0.21 0.41 7.42 367
G. CNU 2798 9.23™ 15.73" 0.32 -0.73 945" 8.32"
SCA effects
AXB 20.08" 23.98" -0.03 0.08 -0.80 1.74
AXC 21.91™ 8.42™ -0.87 0.32 0.78 0.87
AXD 2463 14.317 -0.03 0.34 2.38 2.35
AXE 19.27™ 11.08™ -0.17 0.27 3.95™ 3.85"
AXF 2.07 1.75 0.05 0.25 2.75 2.711
AXG 3.18° 2.31 0.13 0.23 3.14 2.45
BXC 36.30" 16.76™ -0.37 0.58 0.76 2.43
B XD 2269 2.64 0.13 0.53 0.60 3.24
BXE 2.25 3.20 -0.21 0.17 2.34 2.49
BXF 13.25™ 6.81" -0.72 0.29 3317 275"
BXG 2.08 1.75 0.19 0.30 1.75 3.01
CXD -6.48™ -6.24™ -0.37 0.47 -0.49 317
CXE 3.01 292 0.32 0.18 2.24 2.81
CXF =247 3.17 -0.45 0.21 1.82 3.02
CXG 408" 3.04 0.77 0.30 3.39 3417
DXE 3.12 2.15 0.21 0.25 2.74 2.70
DXF 20.18™ 8.23" 0.39 0.31 3.83" 3.49
DXG 2.84 3.17 -0.40 0.16 1.88 2.15
EXF =271 3.40° 0.23 0.15 2.75 3.04
EXG 415" 2.71 -0.41 0.24 3.04 3.22
FXG 3.81° 3.01 0.58 0.17 2.75 3.18

)

= = Singnificant at 5% and 1% levels, respectively.
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Table9. Heterosis for major agronomic characteristics of hybrids planted at three

regions.
W Stem Ear No. of Days to Fresh 100K Yield
Hybrids no. height height tillers tassel wt. wt.

Daejeon(60x30cm)
3 18.7 19.3 17.8 175 57.6 232 57.3
15 31.1 395 9.1 19.7 61.5 39.6 63.5
37 16.8 22.8 11.7 19.3 69.0 26.2 68.7
42 35.3 40.2 11.3 25.8 65.3 40.2 71.8
67 21.2 22.8 10.5 7.7 58.7 20.5 60.5
78 25.9 276 -20.5 4.3 63.5 30.1 48.1
88 32.2 42.1 -139 8.4 55.9 389 55.2
116 195 278 -16.8 105 64.2 34.1 475
119 25.5 38.4 -15.3 177 50.6 40.2 36.8
127 22.3 19.3 -10.2 13.2 53.1 29.8 41.1
130 28.1 29.4 -85 20.6 51.4 32.7 54.7
144 35.4 20.5 -125 22.2 49.8 25.3 50.6

Suwon(60x30cm)
13 12.8 6.4 189 17.6 64.5 264 475
18 156 2.7 11.6 23.1 70.3 31.6 62.5
21 20.8 114 9.2 184 64.1 25.4 50.9
26 19.3 21.1 -14.6 19.7 57.3 39.6 41.8
42 20.5 114 27.0 10.2 66.8 20.2 60.5
52 19.3 16.6 -89 172 53.4 16.5 55.8
55 20.5 338 4.3 14.3 61.8 24.8 61.2
62 26.1 32.9 139 16.9 50.9 40.5 54.3
65 18.6 16.4 -10.2 21.7 67.2 187 60.6
67 16.4 9.7 -21.7 7.4 53.6 19.2 44.7
70 30.4 21.3 -24.7 10.9 48.1 22.8 39.5

Milyang(60%30cm)
3 23.5 20.2 11.8 15.2 49.5 30.5 50.2
13 20.4 114 20.9 24.8 55.2 22.9 45.7
15 187 24.5 19.0 14.2 60.3 36.5 375
17 24.6 21.7 31.2 26.9 51.9 40.2 44.8
18 184 172 24.5 10.8 53.3 30.9 285
26 271.2 145 -12.1 15.3 50.2 22.7 334
37 20.9 15.8 26.8 224 44.6 30.2 26.8
42 36.2 22.5 24.2 19.8 60.5 275 41.6
45 25.7 13.2 20.5 17.2 59.4 22.4 37.4
52 22.5 105 -10.3 8.4 48.0 30.2 33.6
65 31.7 154 -9.7 20.2 51.5 19.6 42.6
67 254 27.3 -16.2 16.9 53.2 22.4 49.1
68 18.7 245 -14.2 21.7 60.6 25.7 415

Heterosis(%) = Fl/_Z%/;(li ;2>P‘) %100
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Tablel0. Genotypic correlation coefficients between agronomic characteristics for F;

hybrids planted at three regions.

o Ear ) Tilles/ Fresh Dry )
Characteristics . Flowering Yield
hight plant wit. wt.

N 2 0734 ~0.052 0137 0867 0.340 0433
. ,errlllt b) 0.532" 0172 0106 0741 0.375 0.396
e ) 0.642°7 0.140 0067 05727 0.451" 0.471"

- 0.387 0127 -0739" 0514 0.412"
Ar 0.319 0235 -0673"  -0587" 0.348

hight

0.278 0578 -0573 0623 0.419

0496° 0495 0.207 0.493

Days to X "
, 0374 0475 0375 0517
tasseling - "
0279 0565 0472 0.487

A 0.682° 0.534" 0.791"

Tillers » »
0.743 0.623 0.684

/plant e - f—
0715 0574 0.657

0.702" 0.771"

Fresh wt. 0.754™ 0574
0.678" 0.471°

0.590"

Dry wt. 0.487"
0.498"

a) Daejeon, b) Suwon, ¢) Milyang

# % 1 Significant at 5% and 1% levels, respectively.
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Tablell. Biological characteristics of hybrids selected at three regions
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Character Stem Ear b/a Stam dia. Days to
. ht.(a) ht.(b) o tasseling
Hybrids om om (%) mm day
Daejeon (May 15)
CNU2618xCNU2665 (A) 243.3 95.7 39.3 30.6 65
CNU2627xCNU3007 (B) 227 71.7 31.6 23.8 67
CNU2618xCNU2680 (C) 232.7 77.6 33.3 31.2 63
CNU3014xCNU2768 (D) 226.3 88.0 28.9 23.4 69
CNU3054xSK1 (E) 238.7 107.3 449 23.7 65
CNU2798xSK1 (F) 225.3 98.3 43.6 23.1 61
Check (Kwanganok) 228.3 84.3 36.9 24.4 63
Suwon (May 5)
CNU2618xCNU2665 (A) 238.4 98.4 41.2 30.2 61
CNU2627xCNU3007 (B) 225.6 78.1 34.6 24.7 65
CNU2618xCNU2680 (C) 228.4 74.2 325 314 61
CNU3014xCNU2768 (D) 220.7 925 41.9 25.5 64
CNU3054xSK1 (E) 2215 103.6 455 24.8 62
CNU2798xSK1 (F) 223.1 100.2 449 27.2 60
Check (Kwanganok) 222.3 95.3 42.8 25.2 61
Milyang (May 17)
CNU2618xCNU2665 (A) 236.5 974 42.3 29.8 62
CNU2627xCNU3007 (B) 274.1 84.7 30.9 23.5 65
CNU2618xCNU2680 (C) 234.2 90.5 38.6 30.6 62
CNU3014xCNU2768 (D) 222.1 94.6 42.4 26.7 68
CNU3054xSK1 (E) 235.4 98.7 43.8 25.1 67
CNU2798xSK1 (F) 230.6 101.2 43.9 29.3 60
Check (Kwanganok) 231.2 979 42.3 26.8 63

ZHg 0 FA gl dig AEsy &
Fere vt 15em, 16em7t Z o}, Eoko
ZTHT RE YoM 5en7tE Z o
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Fig 1. Comparision of stem and ear height of seven hybrids planted at three
regions in 2003

Remarks @ A : cnu 2168xcnu 2665 B : cnu 2627xcnu 3007
C t cnu 2618%cnu 2680 D : cnu 3014xcnu2678
E ! cnu 3054xSK 1 F @ cnu 2798xSK 1
1: Daejeon, II: Suwon, III: Milyang

myol 27 e W gow W /)
27 AdR Avz depsd

A7) : FAmFE A dzTe vEaAY da Re A By,
=5 Py wgEd G409 49 dLAg] A AT 225 )%
Aol wrhe B4 AR(RA2002)e] wet o U AY Hurae 9laA
= ools wgEel g auA A4 sbad FRAAel Be wiFe 4w
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Table 12. Fresh and dry matter of hybrids selected at three regions

Character Fresh wt. (kg/10a) Dry wt. (kg/10a)
) Culm* Far+ Culm+ Ear+
Hybrids leaf sk Total | Index leaf husk Total | Index

Daejeon (May 15)
CNU2618xCNU2665(A) 8551 3999 | 12550 146 1899 826 2716 131
CNU2627xCNU3007(B) 6994 3240 | 10184 119 1277 735 2033 98
CNU2618xCNU2680(C) 8359 3370 | 11729 137 1222 813 2235 108
CNU3014xCNU2763(D) 8843 3162 | 12005 148 1926 846 2772 134

CNU3054xSK1(E) 7634 3383 | 11073 129 1753 815 2568 124
CNU2798xSK1(F) 7429 3981 | 12410 148 1738 898 2636 127
Check (Kwanganok) 5684 2883 | 8573 100 1351 724 2075 (100)

Suwon (May 5)
CNU2618xCNU2665(A) 9673 3781 13454 135 1742 830 2572 118
CNU2627xCNU3007(B) 6537 3074 9611 97 1562 743 2305 106
CNU2618xCNU2680(C) 8482 3262 11744 118 1669 821 2490 114
CNU3014xCNU2768(D) 7580 3251 14831 149 1881 854 2735 125

CNU3054xSK1(E) 3814 3426 | 12240 123 1860 804 2664 122
CNU2798xSKI1(F) 8246 3871 | 12117 122 1847 812 2659 121
Check (Kwanganok) 7140 2811 9951 100 1434 746 2180 (100)

Milyang (May 17)
CNU2618xCNU2665(A) 6842 3584 | 10426 125 1742 854 2596 122

CNU2627xCNU3007(B) 5791 3210 | 9001 108 1515 735 2250 106
CNU2618xCNU2680(C) 6794 3418 | 10212 123 1697 826 2523 118
CNU3014xCNU2768(D) 7468 3016 | 10484 127 1834 781 2615 123
CNU3054xSK1(E) 6922 3542 | 10464 126 1769 820 2589 122
CNU2798xSK1(F) 6789 3963 | 10752 129 1835 318 26053 125
Check (Kwanganok) 5212 3127 | 8339 100 1376 754 2130 (100)

AAS 2 AF
2 AR aE29k 2ol AAG olAFASt BT dAVE dE5S & A=

g, g4 2 T FIA49 @, © R @A HdAds 233 a3 AF
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Fig 2. Comparision of fresh weight of seven hybrids planted at three regions in
2003

Remarks: A : cnu 2168xcnu 2665 B @ cnu 2627xcnu 3007
C @ cnu 2618xcnu 2680 D : cnu 3014xcnu2678

E @ cnu 3054xSK 1 F @ cnu 2798xSK 1

I :Daejeon, II:Suwon, II:Milyang
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Table 13. Yield per 10a and harvest index of hybrids planted at three regions in

2003
Hybrics Character Yield (kg/10a) (Index) Hliijveft
Daejeon (May 15)
CNU2618xCNU2665(A) 839 (115.7) 30.9
CNU2627xCNU3007(B) 723 (96.9) 355
CNU2618xCNU2680(C) 823 (113.5) 36.8
CNU3014xCNU2768(D) 718 (99.0) 259
CNU3054xSKI1(E) 760 (104.8) 29.6
CNU2798xSK1(F) 854 (117.8) 32.4
Check (Kwanganok) 725 (100) 34.9
Suwon (May 5)
CNU2618xCNU2665(A) 820 (111.7) 31.8
CNU2627xCNU3007(B) 745 (101.5) 32.3
CNU2618xCNU2680(C) 832 (113.3) 33.4
CNU3014xCNU2768(D) 752 (102.5) 274
CNU3054xSKI1(E) 758 (103.3) 28.4
CNU2798xSKI1(F) 827 (112.6) 31.1
Check (Kwanganok) 734 (100) 33.7
Milyang (May 17)
CNU2618<CNU2665(A) 837 (1135) 322
CNU2627<CNU3007(B) 765 (103.7) 340
CNU2618xCNU2680(C) 831 (112.7) 32.9
CNU3014xCNU2768(D) 739 (100.3) 28.7
CNU3054xSKI1(E) 796 (108.0) 30.7
CNU2798xSKI1(F) 826 (112.0) 31.1
Check (Kwanganok) 737 (100) 34.6
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Tablel4. Lodging, stay green and insect-disease injury of hybrids planted at three
regions in 2003

Character . . Corn
Lodging Stay green Leaf blight Leaf spot
, -9 a-of -9 -9 borer
Hybrids (1-9)
Daejeon (May 15)
CNU2618xCNU2665(A) 1 3 1 1 1
CNU2627xCNU3007(B) 1 3 3 3 1
CNU2618xCNU2680(C) 1 1 1 1 3
CNU3014xCNU2768(D) 1 3 1 3 3
CNU3054xSKI1(E) 1 1 1 1 3
CNU2798xSKI1(F) 1 1 1 1 1
Check (Kwanganok) 1 1 3 1 3
Suwon (May 5)
CNU2618xCNU2665(A) 1 3 1 1 3
CNU2627xCNU3007(B) 1 5 1 3 3
CNU2618xCNU2680(C) 1 3 3 1 3
CNU3014xCNU2768(D) 1 3 1 3 3
CNU3054xSKI1(E) 1 3 3 1 3
CNU2798xSKI1(F) 1 3 1 1 3
Check (Kwanganok) 1 3 1 1 1
Milyang (May 17)
CNU2618xCNU2665(A) 3 5 1 1 3
CNU2627xCNU3007(B) 5 5 3 3 3
CNU2618xCNU2680(C) 5 3 1 1 3
CNU3014xCNU2768(D) 7 5 1 1 3
CNU3054xSKI1(E) 5 5 1 1 3
CNU2798xSKI1(F) 5 3 1 1 3
Check (Kwanganok) 5 5 1 1 1

¥ 1 : Resistance , 9 : Susceptible
¥ 1 : Green , 9 Yellow

A STl M 2 e Fv 2 U (Corn borer)dll gk ZAL
5]
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A2 A G5 (MET) S04 449 2o 2 53
1. 29 %7 Eo]& cDNA library +5 2 EST &4

7}. ¢cDNA library T+

D & 4 58 A H4 84 =3 244

A7FAe] MET & (K1, IK2-1, PI213749) << inbred line¥} 37}# 2
non-MET (IK1, IK2, Dangjin) & ¢] inbred lines o] &3 ¥4 fFxo A3 37
275 AAZ 2 Ay BF7] 16417 2@ &5 F37F 30T okgF 25T7F 4
FPdom, F2 6~897] Atolo] LA FEHE ZAoE YES

2) MET isoline®] cDNA library 73

7Hd ol gAT Al7IQl 694719 MET & S549 #dx4 225 EH mRNA
sl oey, mRNAE F3doz2 o]&3t9 cDNA library 539t cDNA
librarye] E4< 228 A3 primary library titer:s 2x10° pfu (plaque forming
units) = "W$- 9539 21, recombination &&2 9% 2 g =dS5S & T 9

21t} Amplification library titer= 2x10° pfu/ml® ZZ 9o AA volumes 120
ml AEE FHAY. Mass excisions 3] Aozl clonesol| Wt minipreps 2
Aletd o ok 50001 78¢] plasmidE EcoR1 ¥ Xhol o2 Awste] 2 A3 500 bp
o A 25 kbpe] thY3d cDNA =719] insert 2= cloneE©] &4} th.

[‘

Y. EST(Expressed Sequence Tags) ¥4
1) EST #4

EST #4123 #4lo] = A S EZNE fFiss fFHdated disfa Astshs 9 f
Aed HEs 7hsstA e & wHoes d#A Arh (Adams et al, 1991).
T3 o]He B % oﬂ:rlx} o «]FH o] ESTs w45 FalA s =2 ozy
H frxe (Jang et al., 1999, Covitz et

e

of tigt FAAsstA H
& ik ESTs ‘vﬁ—ﬁé A A }Oﬂ\:} Holo Al H2l¥ RNAE 3% cDNA library
o frHzte TgAdS E9l At AgE FHAe] A77F 0.8 Kbp o]l F&
1H8/ME FA92 Adste] EST w48 AASAth 11871¢] ESTsES NCBI
database®]l 52% FHAE3 BLASTX Zzadog AEA A4S AAg A
81719] ESTs7t 71&e] 4eEAd Adv FHAAED w2 A% A5 ®maoh 18y

o oo

ri
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Tablel5. Summary of putative

multi-ear and tiller corn

identification of ESTs from

cDNA library of

No. Putative Identification Size Score’ Organism
(Kbp)

Cell wall structure or metabolism
MC29 Alpha galactosidase 1.2 120 Arabidopsis thaliana
MA44 Cellulose synthase catalytic subunit 1.6 119 Arabidopsis thaliana
MASO Reversibly glycosylated polypeptide 1.2 280 Oryza sativa
Cytoskeleton
MB91 Alpha-tubulin 6 chain 1.3 160 Arabidopsis thaliana
MA19  Beta-tubulin 2 1.2 231 Pisum sativum
MD42 Profilin 5 0.9 196 Zea may
Signal tranduction
MD49 Cyclophilin 1.1 108 Arabidopsis thaliana
MB78 GTPase Ran binding protein 1.1 109 Arabidopsis thaliana
MBI15 GTP-hinding protein typeA 1.6 131 Arabidopsis thaliana
MC14 Proline-rich protein 2.8 149 Arabidopsis thaliana
MD34 Protein phosphatase 2C 1.2 196 Oryza sativa
MB76 Rab-type small GTP-binding protein 1.3 52 Arabidopsis thaliana
MB60 Receptor protein kinase 14 86 Oryza sativa
Cell division and growth
MAZ21 Growth hormonel protein 1.0 54 Oryza sativa
MA9 Leaf development protein Argonaute 2.0 132 Arabidopsis thaliana
MA23 MADS box-like protein 25 193 Oryza sativa
MB43 Plastid division protein FtsZ 1.3 146 Oryza sativa
Defense and stress
MBS0 Beta—-glucosidase 1.7 185 Zea mays
MA6 Cathepsin B-like cysteine proteinase 1.2 220 Triticum aestivum
MBI18 Glycine-rich protein 1.6 42 Zea mays
MD37 Metallothionein-like protein type 2B 0.9 45 Oryza sativa
Vesicular trafficking, protein sorting, and secretion
MB58 Coated vesicle membrane protein 0.9 78 Arabidopsis thaliana
DNA metabolism
MB70 Replication factor C 1.6 134 Arabidopsis thaliana
Gene expression and RNA metabolism
MBI11 GF14-c protein 1.2 177 Oryza sativa
MD52 GF14-6 protein 1.8 164 Zea mays
MA49 H-protein promoter binding factor-2a 1.6 47 Oryza sativa
MA93  Initiation factor (iso)4f p82 subunit 1.6 124 Triticum aestivum
MC3 RING-H2 finger protein RHA3b 1.0 90 Arabidopsis thaliana
MA14 Spliceosome—associated protein homolog 2.0 46 Arabidopsis thaliana
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(Tablel5. continued)

Clone  Putative Identification Size Score’ Organism
(Kbp)

Metabolism

MB5 Aspartate aminotransferase 1.3 254 Oryza sativa

MD41 Cytochrome b5 reductase 0.8 269 Zea mays

MB44 Cytochrome C oxidase assembly protein 1.1 88 Arabidopsis thaliana

MA59 Cytochrome P-450LXXIA1 1.2 133 Persea americana

MB33 Glyceraldehyde-3-phosphate dehydrogenase 1.0 233 Zea mays

MAT0 Glycine decarboxylase complex H-protein 1.1 120 Arabidopsis thaliana

MB62 Mannose 6-phosphate reductase 1.1 140 Arabidopsis thaliana

MAI10 Phosphoenolpyruvate carboxylase 1.3 191 Arabidopsis thaliana

MBS&8 Purple acid phosphatase 1.2 171 Arabidopsis thaliana

MB&4 Sucrose synthase 1.6 265 Zea mays

MD48 Sucrose synthase 1.6 247 Zea mays

MB64 UMP synthase 1 1.3 130 Oryza sativa

Protein synthesis and processing

MD40 20S proteasome subunit 1.1 192 Oryza sativa

MB79 60S ribosomal protein L.10 1.0 206 Solanum melongena

MD54 60S ribosomal protein LL11 1.2 99 Arabidopsis thaliana

MB69 60S ribosomal protein 113 2.3 129 Oryza sativa

MB3 Chloroplast Cpn21 protein 1.0 68 Arabidopsis thaliana

MD46 Elongation factor 1 alpha 0.7 189 Zea mays

MC12 Elongation factor 1-beta 1.2 140 Oryza sativa

MC22 Eukaryotic initiation factor 4B 1.3 123 Triticum aestivum

MC17 Heat shock protein 90 1.5 180 Oryza sativa

MB74 Prefoldin-like protein 0.8 111 Arabidopsis thaliana

MAZ28 Ribosomal protein L7 1.0 167 Solanum tuberosum

MA43 Translation elongation factor eEF-1 a-chain 1.2 166 Daucus carota

MD51 Translation initiation factor 1.7 62 Arabidopsis thaliana

MB65 Translation initiation factor 3 subunit 7 2.1 68 Arabidopsis thaliana

MA47 Translation initiation factor 5A 1.2 218 Oryza sativa

MAY94  Ubiquitin conjugating enzyme 1.3 192 Arabidopsis thaliana

Miscellaneous

MC20 Aluminium induced protein 1.1 140 Triticum aestivum

MB2 Hypothetical protein 1.1 120 Oryza sativa

MB92 Hypothetical protein 14 60 Arabidopsis thaliana

MC34 Hypothetical protein 14 174 Arabidopsis thaliana

MC21 Neutral ceramidase 2.1 142 Triticum aestivum

MA4 Putative protein 1.2 186 Arabidopsis thaliana

MA12 Putative protein 1.2 148 Arabidopsis thaliana

MB59 Putative protein 1.9 111 Arabidopsis thaliana
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(Tablel5. continued)

Clone  Putative Identification Size Score' Organism
(Kbp)

MC4 Putative protein 2.0 60 Arabidopsis thaliana
MC8 Putative protein 1.6 120 Arabidopsis thaliana
MC27 Putative protein 1.2 76 Arabidopsis thaliana
MD39 Putative protein 1.3 64 Arabidopsis thaliana
MA?29 Unknown protein 1.2 63 Arabidopsis thaliana
MAG60 Unknown protein 1.5 123 Arabidopsis thaliana
MA78  Unknown protein 1.0 86 Arabidopsis thaliana
MBS Unknown protein 1.6 47 Arabidopsis thaliana
MB66 Unknown protein 1.2 428 Arabidopsis thaliana
MB69 Unknown protein 2.2 78 Oryza sativa

MC9 Unknown protein 1.6 113 Arabidopsis thaliana
MC23 Unknown protein 2.0 56 Arabidopsis thaliana
MC25 Unknown protein 0.8 155 Arabidopsis thaliana
MC32 Unknown protein 1.6 50 Arabidopsis thaliana
MC33 Unknown protein 14 76 Oryza sativa

MC43 Unknown protein 25 157 Arabidopsis thaliana

" Score was provided by BLASTX program.

Tablel6. Categories of ESTs determined by random DNA sequencing.

Category Clomas (529
Genes identified 81 (68.6%)
Cell wall structure or metabolism 3 (2.6%)
Cytoskeleton 3 (2.6%)
Signal transduction 7 (5.9%)
Cell division and growth 4 (3.4%)
Defense and stress 4 (3.4%)
Vesicular trafficking, protein sorting, and Secretion 1 (0.8%)
DNA metabolism 1 (0.8%)
Gene expression and RNA metabolism 6 (5.0%)
Metabolism 12 (10.3%)
Protein synthesis and processing 16 (13.5%)
Miscellaneous 24 (20.3%)
Genes unidentified 37 (31.4%)

Total

118 (100%)
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B9tk 18] house keeping genel @ 4# A A= Glyceraldehyde-3- phosphate
dehydrogenase A A% e

Tablel7. Profile of specific expressed clones in crowns of tillers

No. clone Putative identification
MA15 Unknown
MAZ20 40S ribosomal protein S4
MAZ26 Polyubiquitin
MA35 Unknown
MADSS Unknown
MA69 Glyceraldehyde—-3-phosphate dehydrogenase
MA92 Polyubiquitin
MB32 unknown
MD26 Metaollothionin-like protein
MD78 Nucleosome/chromatin assembly factor
ME54 Lipid transfer protein
MEG9 Histion H2A

o] 7]1A DHOl Add fFaAEdd s dd Fds HdA4sH] 945}04 A7YA] F- 7 =;
of that & FAS Northern blotting analysis £41& Ea4 &S &) w okt
MA20 A= 24 AFAoA sdstA FHdxe 2d Fdo] very:

AL,
Aol A= wdo] Ao yehbA] okt MASSS A9 £ddolAeE B2 M =2
W Fs B v AFAHAE AS Tl Fol yetwon, deXxs 7Ae
Tz o] WHHA gtk MB32oAE £EA A M e 2ES wA
Rk, A F=AG 9 Qe M= Ao Tl yEbA]l Gt 2y MD32 A = Al 24

EFolA w2 B e Bt (ZH8).
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C R L Fig8. Northern blot -hybridization - of

WA 20 | STy | specific wxpressed clones in
| | crowns of tillers of MET corn.
Total RNA (20pg per sample)
e from three tissues at 4-week
s eEms | old plants was fractionated on
a 1% denaturing agarose gel.
e —— -
C : crowns of tillers, R : brace

roots, L : leaves.

) #97 Fold FEI FA4 914D 2
o] % A209‘r MB32 28l gk o] AEg E4S AAskth. MA209 82

129 984 e =5 94 40S ribosomal protein S49F w9 FAFEF T MA20
£ 5 untranslated regiong *3+sle] 1037 bpE FAo] HojA o, 265 amino
acid® coding 3t cDNA Z &0t} MA20 28 ZmRP4 (Zea mays Ribosomal
Protein S4)e} WH et om A7IAEe 1794 Ve

GGAGCGGAAGG 11
CGAAGGAGTAGCAGCAGCAGGCGGCGCCGAGTAGCGGCTCCCCACCTCGAGCTTGCCACC 71
ATGGCTAGAGGATTGAAGAAGCATTTGAAGAGGCTCAATGCGCCCAAGCATTGGATGCTG 131

M A R G L K K H L K R L N A P K H W M L
GACAAGCTTGGCGGAGCTTTTGCTCCCAAGCCATCTTCTGGACCTCACAAGTCTAGGGAG 191
D K L G G A F A P K P S S G P H K S R E
TGCCTGCCACTGATCCTCATCATCAGGAACAGGCTCAAGTATGCTCTTACATACCGTGAG 251
C L P L I L I I R N R L K Y A L T Y R E
GTCATTTCCATCCTGATGCAACGCCATGTACTTGTTGATGGCAAGGTCAGGACAGACAAG 311
v I S I L M Q R H v L v D G K v R T D K
ACCTACCCTGCTGGGTTCATGGATGTCATTTCCATCCCCAAGACCAATGAGAACTACAGG 371
T Y P A G F M D v I S I P K T N E N Y R
CTGCTGTACGATACCAAGGGCCGCTTCCGCCTTCACCCAATCAGGGATGAGGATGCTAAG 431
L L Y D T K G R F R L H P I R D E D A K
TTCAAGCTTTGCAAGGTTAGGTCTGTTCAGTTTGGGCAGAAGGGCATCCCGTACCTGAAC 491
F K L C K v R S v Q F G Q K G I P Y L N
ACGTATGACGGCCGCACCATCCGCTACCCTGACCCGCCCATCAAGGCCAACGACACCATC 551
T Y D G R T I R Y P D P P I K A N D T I
AAGATCGATCTGGAGACCAACAAAATTGTGGACTTCATCAAGTTTGATGTTGGCAACGTT 611
K I D L E T N K I v D F I K F D \% G N \%
GTCATGGTGACTGGCGGAAGGAACACTGGCCGTGTGGGTGTTATCAAGAACAGGGAGAAG 671
v M v T G G R N T G R v G \% I K N R E K
CACAAGGGCAGCCTTGAGACCATTCACGTGGAGGACTCCCTGGGCCACCAGTTCGCCACC 731
H K G S L E T I H v E D S L G H Q F A T
CGTATGGGCAACGTGTTCACCATCGGCAAGGGTAATAAGCCGTGGGTGAGCCTGCCCAAG 791
R M G N v F T I G K G N K P W A% S L P K
GGCAAGGGAATCAAGCTGAGCATCATAGAAGAGCAAAGGAAGCGGGATGCCGCTGCCCAG 851
G K G I K L S I I E E Q R K R D A A A Q
GCTGCTGCCAACGCATAAATCCTCTGAATGTGCTGTGTTGAGAGTTTTTTCTAGTTGCTC 911
A A A N A *
TGCAAGGATATAGAACAATGTTCTAAGACTACCATGTTTTTAAGTCTGCCTGATGCTTAT 971
AATTCATGAACGATTTTTGCAGCTAGCTGTAATGTGACTATTTATCTTAAAAAAAAARAAA 1031

AAARAAA 1037

N

Fig9. Nucleotide sequences and derived amino acid sequences of ZmRPS4. The
asterisk (*#) above the sequences represents the transcription stop site and
underlining marks putative polyadenylation signal sequence in the 3’
sequence.
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molecular weight’} °F 299 kDad = 9ow, pl

o

e FAMdE Bt ol Wiy Hal=

* *
MARGLKKHLKRLNAPKHWMLDKLGGAFAPKPSSGPHKSRECLPLILIIRNRLKYALTYRE
MARGLKKHLKRLNAPKHWMLDKLGGAFAPKPSSGPHKSRECLPLILIIRNRLKYALTYRE
MARGLKKHLKRLNAPKHWMLDKLGGAFAPKPSSGPHKSRECLPLILILRNRLKYALTYRE
MARGLKKHLKRLNAPKHWMLDKLGGAFAPKPSSGPHKSRECLPLVLIIRNRLKYALTYRE
MARGLKKHLKRLNAPKHWMLDKLGGAFAPKPSSGPHKSRECLPLVIIMRNRLKYALTYRE

* * % * * xk Kk K
VISILMORHVLVDGKVRTDKTYPAGFMDVISIPKTNENYRLLYDTKGRFRLHPIRDEDAK
VISILMORHVLVDGKVRTDKTYPAGFMDVISIPKTNENYRLLYDTKGRFRLHPIRDEDAK
VIAILMQORHVLVDGKVRTDKTYPAGFMDVVSIPKTNENFRLLYDTKGRFRLHSVRDDEAK
VISILMORHIQVDGKVRTDKTYPAGFMDVVSIPKTNENFRLLYDTKGRFRLHSIKDEEAK
VISILMQRQVMVDGKVRTDKTYPAGFMDVVSIPKTNENFRLLYDTKGRFRLHSLRDEESK

* * kkx * *
FKLCKVRSVQFGQKGIPYLNTYDGRTIRYPDPPIKANDTIKIDLETNKIVDEFIKFDVGNV
FKLCKVRSVQFGQKGIPYLNTYDGRTIRYPDPLIKANDTIKIDLETNKIVDEFIKFDVGNV
FKLCKVRSVQFGQKGIPYLNTYDGRTIRYPDPLIRANDTIKLDLEENKIVDFIKFDVGNV
FKLCKVRSIQFGQOKGIPYLNTYDGRTIRYPDPLIKPNDTIKLDLEANKIVEFIKFDVGNV
FKLCKVRSVQFGQKGIPYLNTYDGRTIRYPDPLIKANDTIKLDLESNKIVDFIKFDVGNV

* * * kK * * * * * *
VMVTGGRNTGRVGVIKNREKHKGSLETIHVEDSLGHQFATRMGNVFTIGKGNKPWVSLPK
VMVTGGRNTGRVGVIKNREKHKGSFETIHVEDSLGHQFATRMGNVETIGKGNKPWVSLPK
VMVTGGRNRGRVGVIKNREKHKGSFETIHVQDSTGHEFATRMGNVETIGKGTKPWISLPK
VMVTGGRNRGRVGVIKNREKHKGSFETIHIQDSTGHEFATRLGNVYTIGKGTKPWVSLPK
VMVTGGRNRGRVGVIKNREKHKGSFETLHIQDSQGHEFATRLGNVETLGKGTKPWVSLPK

* * *  kkk Kk ok
GKGIKLSIIEEQRKRDAAAQAAANA
GKGIKLSIIEEQRKRDAAAQAAANA
GKGIKLSIIEEARKRIAAQQATA-A
GKGIKLTIIEEARKRLASQQA---A
GKGIKLTIIEDARKRLAAQSATP-A

BA

FAAE G2 A EF59 ribosomal protein S4 subunitE ¥} o}
vl gk A3 99% (Maize), 92% (Soybean), 89% (Arabidopsis),
291000 YERLERL

120
120
120
120
120

180
180
180
180
180

240
240
240
240
240

265
265
264
262
264

7r0 ok
=

Figl0. Comparison of the amino acid and sequences derived from the ZmRPS4
gene with other ribosomal protein S4 of plant origins such as maize

(022424), soybean (AAM9343), arabidopsis (NP_200650), potato
(P46300). The asterisks indicate sites of different sequences with
ZmRPS4.
MB32¢2] EZ9] digt 47| ES E481E 23 dA NCBI Genbankel TE%
™ amino acid 971 A= FAMES 2SS = T 9v Zea mays PCO131037
mRNA sequence (AY103828)¢} £ FAMAS Rt o9 vlu & o MB329 &

£2 AY1038389 H7IAdET A Zgo] yEET wekA MB32 F82 59
F-$17) partialZ 71t S, o] FEL ZmMETI (Zea mays multi-ears and tillers
expressed 1)2 = sttt webx o] fHd= o ik full-length clone®] =7}

Zaste e 7

- 64 -



fstel 24 AH AFAAA in
situ hybridizationsS 2Al3t k. o] A3 W2 Jang & (2002)0] s WHo=
F3S k. 1A HEo] ZmRPS4-°4 A= EY74 e vascular tissues
ol 4 Z3 BdS wegow (A B), B3 AF A% vascular tissuesol] A 1 o]
RS & 4 At} (C). L3 Y negative controlel A& o3l signale #& &
F AU ZmMET] §3x+= 2974 olA vascular tissuesoll A 22 2Hd S B
t (F). ¥ olyg} leaf primordiumeld &7 2d B8 <5 AU (E). A3t
o A = vascular tissuesol Al ZsAl @Hdo]l FHAG (G).

Figll. In situ hybridization of ZmRPS4 (A, B, C) and ZmMET1 (E, F, G). A
blue-purple color indicates a positive signal. A and E; Cross section of crown
of tiller. B and F; Longitudinal section of crown of tiller. C and G; Cross
section of brace roots. A, B, C, E, F, and G: Positive signal. D and H Cross
section of crown of tiller (negative signal). C: cortex, LT: leaf primordium,
VT: vascular tissues.
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7 Bold fHzte AE =& ud vk
474 BolHdd F FHAAE U AE &
o] ol ABA, GA, Kinetin& 27 100 uM 2323k 3 6, 12, 24, 48 A7kl A
AAG T qd FFE S st Bk
12014 YERLo] ZmRPS4= ABA9F GA, kinetin®] A 2ol A E5F 6A]7HE
B @] F7HF UEow, ABAS] 9 24413t o] tha FFAsttirh 484
1 ol F7het] Al ey ZmMETI®) 7ol ABASH
GAdl = WHES Holx ko) kinetindl A 6 A7t o] Fo vt <ol tha F7}
sl 12 A7 o] 38 wE] ool 7HAsHiTh

G A
1
o & 1 48h © B 12 24 48h C & 12 24 48h

ZmRP54 | -
ZmMETY | -

= — | [—= | E==— =1
RN A EE I T Tl X X X3 d

Figl2. Northern blot hybridization of the ZmRPS4 and ZmMETI genes in young
leaves of barley treated with ABA, GA, or kinetin. For each plant hormone
treatment, the leaf materials were harvested from the plant sprayed with a
100 uM solution of each hormone with 0.05% (v/v) Tween 20 at 6, 12, 24, 48
h. C: control, h: hours.

AR A, Kinetin
2 24

2 2

Sage B ofdFANE 3] B ¥ 5 ot Fdelth aey §F 94
FolA Bol Y S55 FHOR As) @A ANZAME Rl A9 vt
WA g gtk BUZe B AFeAR ASHow Fxsha AW thid 24
28 9449 §40 dolAE ¥ ez st Ao ¥ G ArdAE Qi
A7 Sold fAAEd B ATE PAF $55 §A4RE AU dE dow
wolih, #9074 Sold fA49 BT L ALHA ATE FAHel, o FH%
59 promoter FA7b4 ATt AsettE, GoE vekd 4% 4 2AA A
of galA o] fAAEC] WAL FEse] AP 4Y HW A F Ye @i}

—~

| |
A AS = Ao AZto] Hr} (Paterson et al., 1995).
FlA 2l EST #48 FalA 2 7FA 9 cell divisionZ} growtholl
AES 499 d& W vS3 ol Growth hormonel protein, Leaf
development protein Argonaute, MADS box-like protein, Plastid division protein
FtsZ. ol®l ko] disiA oS AEe 4o Avtd #94 fed #g &4
FAH ARE 9 & 5 Ao dE

2 dTelMs F A FH8A ZmRPS4% ZmMETIO WA 22 f 384

P
i

M
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ol

]

ot} ZmRPS49y ZmMETIE= B5F AX Edo] ¢4A3t 24 t
15 E S Bz &gt T3 in situ hybridization A3 A= Ho] d
, 72 Bdo]l Y4A3% vascular 224 ®o] PSS &4 F YA ZmRPS42)
S g G 249 dol TE2ES AY IS F$ ABAS GA, cytokinine] X
E 2 4 2t} Ribosomal proteinE< = house keeping

2 ribosomal proteing°] o1& 7}A ~EdH 2 e AY
dog A& dvt (Williams et al, 2003). A &9 A==
1 Wist=s A s AT Ao vhekdt HAgoA vy,

fr &
N

A

[o Rt BR T4 Rule
ol¥fgt W= FHAES S ZAAVIE Y (Kende and Zeevaart, 1997).
ABA® v 2E# 2 o3 fFHAY] HPE 2dete 2208 dElA qdth
GAE AMxo Bdy Axe A4S 2438

= 3s2Eog o4y dr}. Cytokining
Azl #49 x4 stohe Aol ZmRPS4 3 wd x4

cytokinindl] ¢]d|A Wo] ZrHE Aow uw

>‘ o
g’
t
o

ol % ul, ZmRPS4 HAAE A B #4 FolA BEd FAAES AN
5 AR Beldhs @dds 2300 dd. w2 ABAY, GAd A Re
z GRS

7F B Aos vl & o, gdkd AE S oM five &
Ab Al Fejstel el v e
ZmMETI= @AM b2 A2AdM f34ke] o] B dAnprh gl d<=

ghatel o] ot S FA ATl dojzl mRNAS A7 v FAE
blth o @Teld HE MBI SEE ful lengthe 74471 YAE 28 Ao
deto] Hrh ejuh o] FHAY] W PFS 2F] oAl S-S Holal glow,
53] ol dstA dolvta de GO AlLA AEECAA F= ddo] Ha gl
Ak =3 AE BE A A F2 FoJs= cytokinin A 2o Ak @E ko] F7}
sk E o, o] s Yol dojd AA Fas S T ol
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L. 371 5A4 54

7}, 7)) S48 EAO #E AFLP 2 STS X X F 7

D $71 =274 54 #3 AFLP 24
7] A4 LS flete] SEl= 3 AT 71He] FE AFE Fde U1 &
A A=Ae] Adbg skqlth o] MET 545 AUl owA 7] 54420 A&
Aop Hl37] HAAEQ AEAE FEHSAH. ©] near isolinesE Ftoll AP =&
Hke] g Ads Hol= AFLP 415 AASHAT (Seo et al, 2001). A3l AH&%
primer 2% #189 YEyar = 64719 primer 23S o] &3t

Tablel8. Sequences of primers

and adapters used for AFLP analysis

Primers/adapter

Sequencest

EcoR | adapters

E (universal primer)
EcoR | + 1 pimer
EcoR | + 3 pimers#

Mse | adapters

M (universal primer)
Mse | + 1 primer
Mse | + 3 primers¥

5-CTCGTAGACTGCGTACC-3
3-CTGACGCATGGTTAA-5

GACTGCGTACCAATTC

3 b £ b b e b e
+
>
>
Q

5- GACGATGAGTCCTGAG-3
3-TACTCAGGACTCAT-5

GATGAGTCCTGAGTAA

+ CAC
+ CAG
+ CAT
+ CTA
+ CTC
+ CTG
+ CTT

EXEXEEKREER

T DNA sequence are given in the 5 to 3 orientation unless indicated otherwise.

¥ Total 64 primer combinations were applied for selective amplification.
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64 71l AFLP primer &< 741 &
o] $7] ZA Fo]#<l DNA @H S o
CAC ZFolAE 2709 F7] ZAA 5o
HEL vl FAgE 3718 7 E oz drdol
ol M= 3 e F7] HAA Eo]x el DNA wdo] AT L3 v 37| 4
d 5olAQl DNA o Hgk o] AT 4719 primer 3ol A 671¢] DNA @&
Hol v]$7] HA4 5ol4 DNA @#olqlth 1 23 2 DNA ©Heo +& b7
2tk E + AAC/M + CACOlA 1709l &3 E + ACT/M + CAColA 1782 @# E
+ ACG/M + CAC, oA 27019 &3, E+ACG/M+CAGol A= 270 o] uhro] &
Atk ol= #199] ey 9tk

F70 e primer ZgFoll A 370
o} (2913). E + AGC/M +
]

o K

S NS S NS SNS S NS SNS s NS

Figl3. Variation in AFLP patterns between staygreen MET and non-staygreen
MET. Arrow indicates polymorphic fragment between staygreen MET and
non-staygreen MET. S: staygreen MET, NS: non-staygreen MET.
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Tablel9. Profile of polymorphic fragments between staygreen MET and non-
staygreen MET.

Staygreen specific Non-staygreen specific
Combination No. fragment Combination No. fragment
E+AGC/M+CAC 2 E+AAC/M+CAC 1
E+AAG/M+CAA 1 E+ACT/M+CAC 1
E+ACG/M+CAC 2
E+ACG/M+CAG 2

2) §71 A4 5ol4 DNA @] 947 Ad 4

71 A4 5o]4 DNA @] 97 Ads A8yl flstel 5014 DNA
bandZ elutiondt & tA] 5L3 primerE ©]&3to] TA cloning methodsE A}-&3}
o] 7] Mg B4E& AAEAT (Seo et al, 2001). WA E+AAG/M+CAA primer
Z3to] 9osle] =E¥ Eo]& DNA+ 298 bpel =7] 3L, maize retrotransposon
Cinful-1 (T14595)%} 91%°] =& FAMS HoFAt. E+AGC/M+CAC primer %
ol FZd DNA @3 F s 236 bpz TAC] o AdRew FAA #HA
A3} Zea mays 22 kDa alpha zein gene cluster (AF090447)2] intron 5§19} 96% 2]
E2 FAMES Hol FAh olo ik A7IAEE 2Rl14e] YE Sl

~ T

A)
GATGAGTCCTGAGTAACAACAAAGATGTTTTTGCTTGGACAACCAATGATCTCTGTGGCGTCAA
TAGAGACATCATTGAGCACTCACTCAATGTGGACCCATCCTTCAGACCAAGAAAGCAGAGGCTTC
GGAAAATGTCCGATGATAAGGCTGAAGGTGCACGGAATGAAGTGAAGAGACTTCTAAGTGCCGA
CGTTATTAGAGAAGTAACATACCCAGAGTGGCTGGCCAACACTGTCATGGTAAAGAAAGCTAAC
AGAAAATGGAGAATGTGTATTGACTTTATAGATCTCAACAAGGCATATCCGAATGGTGAATTGG
TACGCAGTC

B)

GACTGCGTACCAATTCAGCGAGGGTTTCCGCAGGTACCATGTGCCGGAGGGACTGATGATCGTGA
ATGTTGGAACTCGCTCTCAGCAGCAAGAAGGCCAACAAGGGTGAACAGTGGTGACAGCAGGGTTA
CGTGCACGGGGGCAATAGCTCTGTTGATCTAGCCTCTCACGGGCATTGTGCGGGGGTATTTATAG
GTATCTGAGTGCCCAGCGTCTTGTGTTACTCAGGACTCATC

Figl4. AFLP fragments amplified from the primer combination E+AAG/M+CAA (A)
and E+AGC/M+CAC (B). Underlines indicate selective primer sites.
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3) 7] %A Sold AFLP ¥ A%el STS ¥4 Amze] 43

AFLP methods tha A[7Fa} AH)7E @o] == wido] gtk old Hu §F7t&
o] & Aola HHTFIA AlE & F A= Sequence Tagged Site (STS) marker= 2]

AS A% 39T (Shan et al, 1999; Seo et al, 2001). ¥ 7H¢] AFLP ©H< 4
ZIMEel ddo 2 RE 21-22 mer 49 primergS ¥t Primer 9714 €

3 PCR ¢ 200 et 9)

Table20. Profile of primer combinations which were used for detection of
polymorphism between staygreen MET and non-staygreen MET through
AFLP analysis. Sequences of STS primers derived from polymorphic DNA
fragments were showed.

AFLP primer| Size |Entry of STS ) Annealing
o ] Sequences of STS primer
combination | (bp) | primer sets temp.
E+AAG/ %66 MET1 5'-ACCATTCGGATATGCCTTGTTG-3’ 65C
M+CAA 5'-CAACAAAGATGTTTTTGCTTGG-3'| (30 sec)
E+AGC/ 204 MET? 5" -AGCGAGGGTTTCCGCAGGTAC-3’ 65C
M+CAC 5'-CACAAGACGCTGGGCACTCAG-3" | (30 sec)

o] STS primer set2 °] &3] PCRS 3 3l3th. PCR 7S annealing temp.
¢} annealing timeS Zd3le] AAEATt 171504 Ho]So] METI1 primer set
o= $7] HAAFY vE7] A4 54 el polymorphismo] YERLA] ‘E%&’%E}.
I3y} MET2 primer setoll A 7]t %] ¢skd oF 300 bpe] band’} Hol7|& 3L
i}, 200 bpAEolA polymorphic band’} YEFES &1 & 4 AAd. A o]
STS markeri= 7] A4l th$ marker2A o] &o] 7ha3slelg 7]dd
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METT  METZ

M 5 N3 5 M3 - ] S ]
Figlb. PCR products amplifies with MET1 and
! MET2 primer stes. The arrow indicate
5= polymorphic DNA fragment. S: staygreen
MET, NS: non-staygreen MET. M: 1Kbp

molecular marker(InVitrogen).

MET1 primer setell ¢]3+ polymorphismo] WEF}A] ¢ Ao o
3t7] 9)38te] non-staygreen MET9 fdA 23 E Aoz STS PCR
gt d7144E EAS sk oldl digh Hlale= 19169 yERY Aok Bl A
non-staygreen METZYE doJ% clone 293 bpollAl ©@A 2 bpite] AFLPeA]
dojzl PCR 2t=3 ztolE Bt}

SG MET CAACAAAGATGTTTTTGCTTGGACAACCAATGATCTCTGTGGCGTCAATAGAGACATCAT 60
NSG MET CAACAAAGATGTTTTTGCTTGGACAACCAATGATCTCTGTGGCGTCAATAGAGACATCAT 60

*
SG MET TGAGCACTCACTCAATGTGGACCCATCCTTCAGACCAAGARAGCAGAGGCTTCGGAARAT 120
NSG MET TGAACACTCACTCAATGTGGACCCATCCTTCAGACCAAGAAAGCAGAGGCTTCGGAAAAT 120

*
SG MET GTCCGATGATAAGGCTGAAGGTGCACGGAATGAAGTGAAGAGACTTCTAAGTGCCGACGT 180
NSG MET GTCCGATGATAAAGCTGAAGGTGCACGGAATGAAGTGAAGAGACTTCTAAGTGCCGACGT 180

SG MET TATTAGAGAAGTAACATACCCAGAGTGGCTGGCCAACACTGTCATGGTAAAGAAAGCTAA 240
NSG MET TATTAGAGAAGTAACATACCCAGAGTGGCTGGCCAACACTGTCATGGTARAGARAGCTAA 240

SG MET CAGAAAATGGAGAATGTGTATTGACTTTATAGATCTCAACAAGGCATATCCGAATGGT 298
NSG MET CAGAAAATGGAGAATGTGTATTGACTTTATAGATCTCAACAAGGCATATCCGAATGGT 298

Figl6. Comparision of sequences of the PCR products amplified the MET1 primer
set in staygreen MET and non-staygreen MET. The asterisks indicate
different sequences between staygreen MET and non-staygreen MET.
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D Az 5o #e AFLP 24

Az s 9t fEe T3 A 7#Y JdE AFE Tk AHFn
AEA ] RS et o] MET §4S AUl JJoWA] A5l A EA} 1
230l A EAES PFEEATE o] near isolinesE 7H A o Wi T}y
dE& Hole AFLP 415 AAlstdth A&l AF8H primer 232 9] 3x4e
Ebvtal ol 64709 primer 23S o] &3t

A A3 4 W primer ZdollA 970 A&l 5ol 4 polymorphic DNA &
#He 24d & F JAv Primer 2 % S0l dHe gLy g

E+ACT/M+CAG: 270, E+ACA/M+CTG: 37K, E+AGG/M+CAA: 270,
E+AGG/M+CAC: 27H.

DNA ©H FoA 2+ o7le] dd& AdEste] TA cloning
&3} -7 YE QdTh
NCBIel 9i= data®t Wl &4 A E+ACA/M+CAA9] oz ¥ PCR
productE FollA & d#He 287 bpe Z7|E 7FH oW Zea mays gypsy
/Ty3-type retrotransposon Tekay (AF050455)¢] intron %99} %<2 FAAS B
t}. E+ACA/M+CAAS] z=go =2 AA4d%H PCR products FolA & ©H-2 302 bp
o] A7]E 7FH oY, Zea mays clone BAC 206C17 (AF466932)¢] |71A<E ol A
repeat region 919t =& FAMI S EAth E+ACA/M+CTGO &4 3% ¥ PCR
producti= Zea mays cultivar B73°14 fF® E8 (AF464738)9] retrotranposon
Cinful-1& coding3l F99 =2 FAMS EAY. E+AGG/M+CAAQ] primer =
to g FZ ¥ PCR A= Zea mays CL1846_16 mRNA sequence (AY111097)<}
]9 2o FAAS B v FAE E+AGG/M+CACE %9 PCR AHE%X Zea
mays CL1846_16 mRNA sequence (AY111097)¢} wj$- =& FAMAS HYed F
PCR 4FE7ke] 7149 7Fe] xbo]:= selective primer H-91¢1 1bpst Wi 7144
9120 1 bp Aolwhs BHAe ¥ ¢ F d7IAE e Aol A EAEA Fk
=3

ML
1
o
j
ol
i)
3
_Q
1
N
>,
8
rlo

_73_



> E+ACA/M+CAA(1)
GACTGCGTACCAATTCACAGAATCGTCAAGGTGGCGCCAGTAACACGCAGGCCAGAAACAACACA
CCTATCCAACCCAATGGTTGTTTCAAGTGCGGTGAGCTAGGCCACTATGCTAACAACTGCCCAAG
GCGCAACCAGTAGACACCCCAGAAAGGCAATAATCAGAGGAATGACCAGAACACCCCCGCTCGTG
GATCTGCTCAGAACAAGACACCACAGAACCAGAGCAGAGGAAGGGTCAATCACGTCACTGCGGAA
TTAGTGCCCGAGGATGCCGACATAGTGTATGGTATGTTCCTTGTTACTCAGGACTCATC

> E+ACA/M+CAA(2)
GACTGCGTACCAATTCACAAATAGAAGGCTTTCTTGAGGATGAGGGCATCAAGCATGAGTTCTC
TTCTCCCTACACGCCACGACAAAATGGTGTAGTGGAGAGGAAGAATAGAACTCTACTTGACATG
GCGAGGACCATGCTTGATGAGTACAAGACTTCGAATCGGTTTTGGGCAGAAGCAATCAACACCGC
TTGCTACGCCATCAACTGTCTCTACCTTCACCGAATCCTCTAGAAGACATCATATGAACTCCTAA
CCGGTAAAAAGCCCAACGTTTCATATTTTACAGTCTTTGGTAGCAAATGATTTATTCTTGTTAC
TCAGGACTCATC

> E+ACA/M+CTG
GACTGCGTACCAATTCACCTTAGACTACGTGCATAGATCTACAATTCAATCTCAGGCACTAGTAG
ACTTCATAGCTGACTGGACGCCAGGGGCTCACGAAGAAGGGACGAGCAAAGATACCGAAGCTTGG
ATGGTATTCTGCGATGGTTCTTGGGGAACCTTCGGAGCAGGAGCGGCTGCGGTTCTAATCGCACC
TTCAAAAGTCAAAACATGTTTCGTAGTTACTCAGGACTCATC

> E+AGG/M+CAA
GACTGCGTACCAATTCAGGTGCACCGCAAACTCTGATTCAGAGCTGCCTGACCTTTGGGACTTTC
TCGTACATCATAGAGACGCTAAACAAGCAGCAGCCCGCACTGGCGCTACCACTGGCTAAGGATCA
AAATGCTGGACAAAGTGTTCTTCCTCCCTTCACGCTCCCTCTTCCGCAGGATGCGATGGATGGAT
TTTCTAAGTTCCAGAACTTTTTGTCGTCGAAATTTCAGGGAAAATGAGTCACCTTATGGAGTGA
CGTTTAGTTGCCTTGTAAATGCGTCAATCTGAGCCCTTTTTTGGGTTTATTTCTCTGCAAATGT
ATGTTTCTAAGGTAGTGTCITGTTACTCAGGACTCATC

> E+AGG/M+CAC
GACTGCGTACCAATTCAGGTGCACCGCAAACTCTGATTCAGAGCTGCCTGACCTTTGGGACTTTC
TCGTACATCATAGAGACGCTAAACAAGCAGCAGCCCGCACTGGCGCTACCACTGGCTAAGGATCA
AAATGCTGGACAAAGTGTTCTTCCTCCCTTCACGCTCCCTCTTCCGCAGGATGCGATGGATGGAT
TTTCTAAGTTCCAGAACTTTTTGTCGTCGAAATTTCAGGGAAAATGAGTCACCTTATGGAGTGA
CGTTTAGTTGCCTTGTAAATGCGTCAATCTGAGCCCTTTTTTGGGTTTATTTCTCTGCATATGT
ATGTTTCTAAGGTAGTGTCGTGTTACTCAGGACTCATC

Figl7. AFLP fragments amplified from the each primer combination Underlines
indicate selective primer sites. Shade regions represent different sequences of
PCR products produced between E+AGG/M+CAA and E+AGG/M+CAC.
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b 53 STS #4 A xEs Ad3
Tk 7lti7h "o o471 FoHe] AFLPel osiAd AAdE Ak A ]
A& 2 Ay st e] ZFE0] maize retrotransposon Cinful-1¢F "% A}

A & = AU S5 retrotransposon?! Cinful familyES A A fA Aol <oF
9%21 18,000 copyE 7FA i v Aoz FAHol =i gt} (Sanz-Alferez et al,
2003). 1A 2 Cinful familys°] st 2 FF o HA FolA o7t Hloget 7]
7t HH, o]z 3 Ao WIE ZYsA XdS7 7Yt "ok = ogE

AFLP 24 A #% ¥ 22 kDa alpha zein gene clusterd] intron ¥9¢ =& A4S
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Bt} o] AL alpha zein gene cluster F94 &8 <19 &2 FAx £t
T A #o] & Aolgt Ayzbo] Hr)

Table2l. Profile of primer combinations which were used for detection of
polymorphism between low ear hight MET and high ear hight MET
through AFLP analysis. Sequences of STS primers derived from
polymorphic DNA fragments were showed.

AFLP primer| Size |Entry of STS . ) Annealing
o ] Sequences of STS primer
combination | (bp) primer sets temp.
E+ACA/ 5'-CACAGAATCGTCAAGGTGGC-3' 5
281 MET3 60C
M+CAA 5'-CAAGGCACATACCATACACTA-3'
E+ACA/ 5" -ACAAATAGAAGGCTTTCTTGAG-3’ 5
296 MET4 60C
M+CAA 5" -CAAGAATAAATCATTTGCTACC-3'
E+ACA/ 5'-CACCTTAGACTACGTGCATAG-3’ 5
199 MET5 65C
M+CTG 5 -GTTTTGACTTTTGAAGGTGCG-3'
E+AGG/ 5'-CAGGTGCACCGCAAACTCTGA-3’ 5
323 MET6 60C

M+CAA 5'-CAAGACACTACCTTAGAAAC-3'

ARrn B4 855 3o o} AASE Asad ahd g @ o=
Azt wEA B AN Qo A AwE ARFn S55e Bab §3
LS = ot & AFoA AFFaet #AE 22 Axe F7] A vE)
oA Fol Ueuth ol 7] A vl AR 540 va B A
7} BelE et Aoz Jush Hrh AFLP we 7Hd BAAAL F=
retrotransposon®  frAMG o] WEREEH, ole S FHAY 50%  ©]4el
retrotransposonC. &2 7Aool FHAV] o] AHow wWo] HAEE Aow ygE
th & AFo A AFLP #AF A3 STS g oF 15% A==z e njg=z Az
o] HAY. ol old AFECdA #EHE RAAHH AFLP= A a49 sited}

selective primerE2] Z&o] a4 polymorphisme] #ZEo] & 4 9o}, STS+=
olo}b= ThEA AFLP #A-A:%e UF A7IANEE 7FA 3L primergs Al &ste Ao

w el o] zlo] PCR 274 1 bptt 2 bp 2el& #A87] ojel& Zo= 7|
t} (Shan et al, 1999; Seo et al, 2001). HE3F & A+ ZAyjolA &G ZAHH

|
AFLP® polymorphisme & repetitive sequencesol| 4] Ho] W7ol 7] uwjio
RFLP &2} #3%¢] PCR &2k A3xe] A3AHe folatA] X3 Folth wepa ol&
Heb & Af =2 el Aol FJgatElet 7 oiE
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07 Absstelet Aol Hm, 0% BE Fulslel we ATl A%e] wa
AolA kel B4 FAFAL H4S 2 T 5 o

57] A4 METS A5 METO #H3sk B2 2 wel 271 ol"d
=]

& 88 AUr 8550 g9 AR BFAY =Y Eeol I Azl H
oomd F7] SA4 R AReTel g@ A 415 QAged oo BuwE &
AAE BASEY B9 2 wee T JdHt @4 B AFAE ok4i)
= 29 AN A4e ANHA Raa @A B ATANAE o ATE A%
Aom A% Fol Qor, nr g B4 Axe Hde AL O A%
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H 6 & d7lgdntdolA =3
F

o 7 7F 1A EH A don, o
A , o} (Prolificacy)?] #4202 =
1S AES vF gloy ole 7&E F55 E4 s A EUNAC did 2Adan
2 deg Z24& F1 9rh.(Russell. 1974, Duyick. 1968, Harris. 1976, Hallauer.
1972, Buren. 1974)
olo tha] ¥ A = v - b A (Multi tiller and ear) FAAE =] o
AUAT ZAIRZFS =l AA] stdedl of7]d= 8F9 9 % 7] aLAHNon-stay
green)®} 32#431(High ear height)e] dotd o] YeldozH o5 FEslaxt
3= A7 A% E o] gt (Tsotsis. 1972, Choe et al. 1991. 1992, Lee et al. 1992.
1996. 1998. 1999. 2001)

FEstel 43 B 9% 4% U oA 48 (4, w, D, 54 5IEL BAS F
Sl Fadel S ol Fol A slrh et SHgel A% e FAE sus
ol e BFFL w2 P molw gk §E5e] Bl AA

= T

AM o Ao o]Folxa A etk MET®| F+8&4S aegthd, ol ofgh A
7 wbEAl dastE et Aol dnh gy olgd AT E s = 5

A g 2 FAsd A7 #Rk Hojof gy B A= vlg FARgE 71# A
3174 (thizome)o w3 A7} @A Dr. Andrew H Paterson (University of
Gerogia) Cﬂ‘_rLNOﬂ}ﬂ x]ur 1004 W Zo} z z‘sgo] 131 011’4_.‘: ARE /\71 3 5 9l
At} o] AFAL S bicolor BTx623% S. propinguum (unnamed accession)}2]

A9l 1S FaA Backcross 13 F2 A& &1 skl om,) o] 32199 E*—i%
Fote]l AEe Az AEE FEFIAT (Paterson et al, 1995). o] <ol w2
A3t e] +E

A& 37}A1 9] quantitative trait loci (QTL)o] <3< "—’]
=] 4

Atz B3 9o 9 (pSBI95-SHO68)°] 7} dominant 3+ &
H}E Hol Fow, B F 1 A= additivedr THZ BHAttm H 1 I
w3 ARAL A FAAE A8 e or FAo Hu o]FeA 27tA 9
T"r’ﬁx}—t— dominant A<  Holi, FUE  recessive, 183 E 3=

o = wn sl ol @ AF Ahe MET
4 s A0 Ao 4EHdd Adst G ged Serel a4 A
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