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Development and supply of the colored

waxy corn hybrids with function
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SUMMARY

This research was carried out to develop the new colored waxy
maize cultivars with high yield and function using collected
genefic resources. DBotanical characteristics and antioxidants
activities of the selected CNU waxy maize hybrids through
experimental results of coo-perative and commission 1nstitute
including Chungnam Univ. as a main research institute were
analyzed and evaluated for selection of superior hybrid with high
yield and high table guality in cluding function. These results

are as follows:

1. Stem height of hybrids developed were 261.4cm in CNU93 and
213.8cm 1n CNU176. Ear height of these hybrids were 83.7cm
in CNU33 and 137.2cm in CNU93 respectively.

2. 'Tiller per plant of CNU176 was the highest as 4.2 per plant
and CNU1 appeared as 2.8. Days to tasseling was the shortest
in CNU69 as 59 days. Ear length of CNU90 and CNU91 were
over Z2lcm in two hybrids in cOmpared to check, Chalok 1 of
16.5cm. '

3. Pericarp thickness 1n white colored waxy hybrids CNUSI,
CNU65 and CNU70, purple waxy hybrids; CNUI108 and
CNU119, and vellow waxy hybrids; CNU70 and CNUSS were

lower than 40um in selection criterion



4. Sugar contents of the developed waxy maize hybrids were
comparatively higher in CNU65, CNU&8 and CNU211 hybnds

than check while CNU138 hyvbrid was the lowest.

5. In function analysis, DPPH radical scavenging effect of

methanol extracts for analysis of antioxidants were
comparatively appeared highly in CNU504 and CNU752 lines
and CNU19, CNU21 and CNU153 hybrid.

6. XO activities was comparatively high in CNU752 line and
CNU19 hybrid.

7. Catalase activities with methanol extracts were high in CNUSS

~and CNUIS. Analysis with haxane extracts were also higher in
CNU1241 lines and CNU19 hybrid. For EtOA extracts showed
highly antioxidant in CNUbHI0 and CNU1265 lines and CNUI19
and 153 hybrids. '

8. In table quality, phenotype of ear of CNU12, CNU19, CNU38
and CNUI153 hybrids were good than check, while sugar
contents was high in CNU153, CNU173 hybrids, Yeonnongl,
and tenderness was also high in CN[319, CNUZ1, than

Yeonnongl as a check.

9. Seed production of the developed CNU 19 hybrid will be well

done, because days to tasseling of their parent were similia.

_10_
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acetate € 10mlE ¥ &%

AHdEo] A4 w7A A %5’45’}‘:’4 g2 "*o‘?—ﬂo ‘ﬂE’]E} & o

M Jead acetate &8-S © #HIlsle] tiA] €4 B e " A E4 80% alcohol
C

2omlE 9l A et 4 wEd A o] = 13

o
o
offf T
1
rlo
I
i)
k]
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St} AR E o] n-BuOH 10ml, HCI 1mlE 7138l 49 Hzo] PuCl2=
g iR e £ ok B dAE 2d 2§70, AR
o n-BuOH 5miE 7}stel & EFE F 94 Lzl B2 ¥5de 9o »

d Zg7)d etk 2 Zgr)d A olEE 100mlE 718te] & EEoF
]— s ) —
O

2o d, 3o A5} 2mhe EFel 9 15ml 9
24 2] §0n 8 20 RS 02-05mlE TR TEo
Al

, 2o A Y9 d5Y 94 EY#d 2o F 25mivk 2 w7

2]

2. B4 A (ARvpEIN )

TLC plates] NEE @Aske) TLC plate® AA&uol 213 F72

Tl o
Aol A oF 16AtE ¢t AAAZG. A7 4 TLC plateE 7AWl AxA

7t

3. i3t =4 &4

@ TBA 7} (thiobarbituric acid value)?] =3

10 mM phosphate buffer, pH 749 /A7l dAFTES] FAHZFTT AlR
2 5 mL Alg# FH3dtw, o7le 15% trichloroacetic aci
0.75% thiobarbituric acid 500 uL-& 7tk Al el vlE & F 2=

= A 1683 71Ed F deEoA F58 Y4AIIZ 3,000 rpmel A 10
B 44 FYdd 4399 FH=633 nM)E FA3%e TBA 7HE 7§

=

ru‘:’"
ofo
12

i3
lu

ﬂH
g

@ Superoxide dismutase (SOD) &4 ¢ =4

10 mM phosphate buffer, pH 745 "8 ¥ 6712 AdF) 242 10~
80064 Wil Z+ Ag T 1.5 mM NBT 02 mLE 92 & 1287 #93

A FZAMAZIY. Riboflavingd 22 & 43
& 230 el Agu FHE AR
SOD EA4 =& A&3dH. &, NBTY F
1 unit® sto] A5 SOD &40 v ==
Xanthine oxidase (XO) 84 ¢ 54
10 mM phosphate buffer, pH 74, 0.75 mLe] 4A %59 A8 250 uL&

22 ¥ mixingdtil xanthine 15 t LE Y=t} 10 uL9 xanthine oxidase

rir £
ri% ==
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25 2
o] ol ¥oi RuEHI glon EI AFS ggor F 98 zAldA Pt
A

A 7F SH-F AL AAE 2H AFREC] ofg] 7R e dek&o] 24

Oxidative stressv free radicaldll &lal] =315 H|E3F o8] Z3to] Yoz ut
M, Aol oxidative stressel gigt vt} A Al FAsEAA (antioxidant
system)7} EA)5tE Aoz ez Aok SOD(Superoxide dismutase) = Op &
HO:2 dismutationsti= AE SHuste] Oy & AAXNIIE T4LER olu AAH
H:O2= catalasel} glutathione peroxidaseol] 23] &3 A42 HIFPoz FH&
Ne O o BAHAE sk dH8E Xumsicd 4EF e SODe #XHE zZt=
APR A BRRbE ol AW SODe SAEE F7MA7IE e 977 Al=Ea At
Catalase Oz —generating system®] 2|34 metal ion~dependent damage& %
Mo Aoz de|A gloem, Xanthine oxidase(XO)&= AW purine ©iA}ol
-] S5t @4 E hypoxanthine ¥+ xanthine2 &5 H uric acid®} HO:S AA
e ol o] 248 A IS EAE JgE £ g Aoz dEA 9

¢

pc)

Of

t}.
olg3 AT AT BFdn L4 AL SODEA o9 XOu
Catalase T24:9] 7154 AFE AT Aeoln, &2 AYE(EF) S54E 1

5]
NG wRFos T A7au APFANA AR HE FSE55 FRLo
0
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S 2 Anelx 2 HEFE eolrt
by old @ Bgel HAAH L Eule fzAFE A AHAE A
T3 FhAE 208 99 t"’?‘”‘é"]tq aH|ARe] 715 ste AR FA
of HHAGE AT M FsFg FTAA FAAsAFe] & TR AEF H
R Aob e ZdoA B3 a7

o2,

_ o
O
-1

2.l - & Zle e EAF

HZ 2o AW oo ARE % FA - AT E 2e FEY TAE
ojif olF AR 3 JEFE AZIE FIFE HAd uE =3 L9
2l F7keh BB 4T, f47 2 §4 FaEe A7 2491 9 A
Aolth. o2t dve =5 - I3 45 T4 F4skA] (antioxidants)E T B ol
HHAG AHEEC] =32 5EH 78 A3 228 FEo] ¢ dvzn RiHx
New ER, FEolu A gst AN FAFATT SR qdH AHALAE &
H1gE AbgEol o8 7FA] f39 oF B g0 2MAE W& o2 BHugo] u
8l Fad d¢st fAFm Quk o) FoM w3 23 P9 o] e UH
Oxidative stressi free radicalel 93 =82 W Z3 o8 Ago dgloz uh
8] %3, Aol= oxidative stressoll tat WMo A A 443 EAA (antioxidant

system)7} EAlsle AoE ¢#HF vl ew, SOD(Superoxide dismutase) +
Oz i HoO:= dismutationste Ag Fuistd Oy & AAAII= E4LEA 9]

WA E HoOx catalaselt glutathione peroxidased] o8] 3 Al4AZ AP o
=z HadE 0,9 #dd Togd AWe Ams=d ATy Sope AL
- A AER 3tgEo} AU SODY FAEE Z7AYEE A3 A%

- o)1k

R
=R Ty

3+ Catalase™ O —generating system®] 234 metal ion-dependent
damageE Holslv Aoz dd8A 9 ow, Xanthine oxidase(XO)& A AU
purine tAte] # A&+ G4 F hypoxanthine =+ xanthine Z% ¥ uric acid¢f
HoChs Ag,&é—g}bﬂ] o]% o] ';E:}—L)\gq 7\1%]13:—_ _ﬂx}g}EJ,}._E_ 71 & 4= %1% AR
B A o K459 A SODEA 9o XOu Catalase £ 7154
AT AF3F Ao

o71e] B oz AL Y= AAT $FFE AT WY TRE &
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T8 Ayl EEd)E el BEADAA dASY Bastal e A0
o, A7, 44) FEFTF ASH sHHdeEZNY ¢ 22 AYgF 74 FST
ol A 1apd=ol 7 Jldold +3F, WASE 5 52 54 R A 89
=4 AAEY, A&, 35) R T8 o §F4& Al Fre Addd. 8
R F@E7IBAA ERsta e S5 450 AFol dis & A5 SAH 8L
2z ANgFE AT

Table 1. Major characteristics of the CNU waxy inbred lines using

function analysis (2004. Chungnam Univ.)

| . .
aracter | Stem | Ear | Stem |pays to| Ear | Ear | Pericarp | Seed |Function

ht. ht. | dia. | silking |length| dia. |thickness{ coat |[analysis
Hybrids | (cm) | (cm) | Gmm)| (day) | (cm) | (cm) ( m) color | (No.)

CNU%A 235 | 116.0 | 12.2 13 11.5 4.2 04 yellow -

CNU141 226 | 93.0 | 136 78 140 | 39 55 yellow -

CNU243 184 | 906 | 145 70 11.6 3.4 ol yellow -

CNU451 166 | 646 | 123 | 69 | 133 | 33 Al | yellow | -

CNUb04 146 | 336 | 91 62 12.4 4.2 49 white -

- 929 -
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CNIJS04(P) | 181 | 396 | 102 | 60 | 104 | 36 43 | white | -
CNUJS04-3 | 155 | 448 | 103 | 57 | 78 | 40 | 45 | white | 1
CNIS09 137 | 350 | 86 60 | 104 | 32 39 white -
CNUSI0 | 206 | 652 | 87 | 68 | 127 | 34 | 41 | whie | 2
CN1J511 208 | 558 | 92 | 68 | 114 | 33 38 | white _
CNIJ513 194 | 716 | 84 | 68 | 112 | 30 37 | white _
CN1J551 189 | 784 | 139 | 7 | 120 | 39 56 ) &) -
CNIJ752 251 |1160| 159 | 78 | 136 | 36 63 =34 13
CNIJ887-1 | 128 | 404 | 95 57 | 124 | 38 38 pLE =
CNUL40 | 112 | 230 | 107 | s | 112 | 37 | 42 ) A1 -
CNU73 | 198 | 954 | 127 | 73 | 111 | 39 52 | AFA 3
CNJI1226 | 239 |1152| 133 | 78 | 120 | 31 | 70 |AFA| -
CN1J1241 237 | 1136 | 136 % | 120 | 36 | 73 AL 4
CNUI250 | 225 | 995 | 127 | 68 | 102 | 35 | 64 |AFA -
CNU1265 | 223 [101.0] 123 | 78 | 124 | 56 74 | AFA 5
CNIJI324 | 223 1128 119 | 74 | 133 | 62 59 [ AFEA | 6
CNU2296 | 160 | 410 | 86 | 62 | 112 | 38 40 | w4 -
CNU2307 | 145 | 314 | 118 | 59 08 | 32 38 & 2 -
T g7 R ATE 7 ASES AE




A3

2. 714 EA

Table 2. Major characteristics of CNU maize hybrids using function

analysis.

Character | Stem | Ear | Stem Days to Ear Ear | pericarp | Seed |Function

ht. | ht. | dia. | silking |length| dia. |thickness | coat |analysis

Hybrids (cm) | (cm) | (mm) | ‘day) | (em) | (cm) (£m) color | {(No.)
cnud51x249 | 268 1 993 | 159 | 67 12.8 43 A1 A 7
cnub51x94 | 270 [1050] 144 | 65 | 123 | 42 S R L -
cnu752x139 310 [155.0] 142 74 | 120 3.9 67 =
cnu?o2xR00 | 286 112301 134 | 72 10.0 3.8 64 =T 9
cnull73x1226 |1 303 |134.6] 136 67 11.2 4.0 52 A 12
cnul241x1330 | 218 | 99.0 | 14.0 73 10.8 4.1 51 A=A 10
cenul265x1250 | 226 19301 139 | 78 76 35 52 AFAL 11
cnul226x1324 | 239 | 99.0 | 127 | 78 | 11.0 | 36 o6  |ATA
cnuS04x2307 | 232 | 888 | 143 1 65 | 111 | 38 59 i) A
cnuZ296x887 -
| 255 | 92.8 | 148 66 13.0 45 40 kA
* Y7o AFH F4 ZASTa uFtE
A2A $FugFE AL AP
A =307

1. A Eots 54
$- BFF AATE A8l 12 E2004) 0 A 28023-S @ 280 =9,
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Tale 1. Major agricultural characteristics of inbred lines using waxy

maize hybrids.

~ n S h
“~character Sex | CNU line Stem ht.| Ear ht. Sc:ie: T;,I:Z:i/

Hybri:i\ | (cm) (cm) (mm) (ea)
CNU-1 F() | cnu3941 | 165.3 46.6 | 19.1 2.1

M(3) | cnu2418 | 173.0 64.3 19.7 1.5

ONU-TT o e T ts1s T aat [ 00 | 13
CNU-81 | [ esr | era | ies | T8
CNU-32 1 onioese | 006 | 718 | sts | s
ONU-38 o sras | 1670 | 606 | 208 | 1s
ONU-34 e T ises | ara | sto | 2
ONU-50 oo o5 | 667 | 288 | 15
CNU=62 T anesoss | 1os6 | 762 | 285 | 20
CNU-65 T enasm6 | 1817 | aat | 200 | 23
ONU-69 e des o7 | 461 T 200 | 17

| ONUT0 s [ rerr | agr [ ao0 | 1o
ONU-88 o e e o
CNU89 |\ | oy 195 | 145 | S5 | 2s | 22
CNU-90 | onurors [ 1886 | 117 78 T ie
ONU-91 |y ras T iass T sos | a1s T 20
CNU-93 | ouaie | 1780 T 58 | 106 | 22
CNU-106 |yt s T Tss T a0s |
eNU—108 = cnu 487 | 172.0 74.5 20.5 1.8

- 32 -




M | cnu1180 | 161.9 60.0 23.0 1.9
ONU-119 | o i T tars | 413 [ oa | 21
ONU-138 [y oo ase T 1817 | 758 | 208 | 14
CNU-160 |\ oo toes | 1748 | 788 | 238 | 11
CNU-176 || on 7es T iscs | 728 | 226 | 20
ONU-193 o e e os | 203 Tt
ONU-202 o e o a1 1 310 |2
ONU-211 o o6e | Tos0 | e56 | 208 1 1
ONU-219 o iege T 1810 T 20 o1 |18

2. 39 uF=E o]zﬂ-%)ﬂ

=

O

Table 2. Ear and table qualities of inbred lhines using waxy maize

- 33 -

hybrids.
haracter Ear | Pericarp Sugar
| Eardia. | | 100K. wit. |
| Sex | CNU line; length thickness Content
0 ' (mm) (g) o
Hybrids (cm)  {ym) (Brix %)
CNU-1 F 1 cnu 3941 9.0 26.0 40.0 20.5 9.8 |
M |cnu2418| 18.5 21.0 27.0 20.9 11.8
CNU-11 F|cnu3384| 18.5 23.0 36.0 23.2 10.8
| M lcnu 4256 11.0 27.0 57.6 19.6 8.7
= cnu 2663 14.0 21.0 23.6 13.3 11.0
CNU-31 M cnu 3320 19.0 23.0 - 43.0 22.5 10.1
- chu 2669 11.0 19.0 25.3 16.0 9.5
CNU-32 M | cnu 2535 18.0 19.0 34.0 20.2 10.0
- cnu 2669 11.0 19.0 25.3 16.0 11.5
CNU*BS M [cnu 2794 19.0 21.0 51.0 18.0 10.3
- chu 2669 11.0 19.0 25.3 10.0 11 .1
CNU-34 M | cnu 3441 18.0 20.0 27.0 20.1 9.8
- cnu 4256 11.0 27.0 57.6 19.6 9.8
CNU 50 M cnu 3350 17.5 19.0 40.6 13.9 10.0
" F |cnu4256| 11.0 27.0 57.6 19.6 8.7
CNU-52 M | cnu 3045 14.0 14.0 272 .0 27.2 3.0
| F |chu3217| 16.5 18.0 30.3 19.2 8.8
CNU-65 M | cnhu 4256 11.0 27.0 57.6 19.0 9.7
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CNU-69 |~ v azee 110 | 570 | sre | Tos | &7
ONU-T0 | s iT0 | 2o | sre | 196 e
CNU-88 | o T as0 | 180 | ses | 206 | 1oc
CNU-89 |y cny 168 | 200 | 1.0 | 80 | its | ss
CNU=90 I\F/l Ccnnuu1204752 Eg 228 ggg ;g (13?
CNU-o1 |FtouZtel 185 | 2.0 | 265 | 287 | 108
CNU-93 2 ous T 1os [ is.0 | S04 | 174 |10
ONU-106 |0 s T 170 | 456 | 185 | 85
CNU-108 | ICI LCCnnuu1418870 :g | 228 jgg gj’) ?g
CNU-119 | | cnses | 7.1 | 230 | 492 | 220 | B
CNU-138 | e o0 | s00 | a7 | a7 T 150
CNU-160 o ase 140 | 00 | a7 | 143 T ite
CNU-176 F cnu 750. 1.0 27;0 29.0 28 .6 1.0
M |cnu1766| 13.0 24.0 43.4 17.9 12.7

CNU-198 |~ e a0 | 280 | 670 | 66 | 95
CNU-202 | —eh et 3 6| 200 | 4o | Tea | 1o
CNU-211 oo 52 | dos | 41a | 102 | 85
CNU-219 e St e.s | 250 | sro 7 101
A9 LFE AR e FEHGoH, WANY A gxTd B8
o 239} Zgpgd o] AL o]ath o)} 17cm°]*’é*?l.5‘;'§°] o -$- weksr 3
£ 50m olsel xFol MlwH Wtk '



Table 3. Botanical characteristics of the selected F1 maize hybrids for function

analysis.
| | _ 5 Days to
haracter| Stem length | Ear height |Stem diameter: Tillers/plant
Hybrids (cm) (cm) (mm) (ca) | 5
(day)
CNU-1 2047 97.2 43.6 0.8 65
CNU-11 241.6 92.7 46.9 1.4 66
CNU-31 248.8 110.0 40.3 2.0 65
CNU-32 236.1 108.3 40.6 1.4 67
CNU-33 227.7 88.7 39.7 66
CNU-34 233.3 89.4 38.5 0.8 67
CNU-50 243 .8 92.7 42.7 1.4 87
CNU-52 257.2 110.0 44 .6 1.4 63
CNU-65 256.8 99.3 45.1 1.8 62
CNU-69 2427 106.6 44.6 1.4 59
CNU-70 257 .2 92,7 42.7 1.0 60
CNU-88 264 .4 107.1 45.6 0.6 62
CNU-89 252.7 91.9 43.7 1.8 65
CNU-90 - 255.5 116.1 42.7 1.0 63
CNU-91 260.5 90.5 39.8 1.2 65
CNU-93 281.4 137.2 1 40.5 1.6 62
CNU~-106 228.7 110.4 41.4 1.0 62
CNU-108 |  250.0 108.1 38.7 1.3 60
CNU-119 216.6 91.0 43.0 0.8 63
CNU-138 257 .4 98.8 40.5 1.8 65
- CNU-160 225.4 77.4 39.7 1.8 68
CNU-176 213.8 84.3 41.6 2.2 66
CNU-193 254 2 90.7 38.8 1.0 60
CNU-202 248.0 90.0 40.5 1.6 59
CNU-211 2325 127.5 42 .1 1.6 61
CNU-219 237.0 121.4 40.6 2.1 64
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Table 4. Phenotypes and phy S_iCal characters of the selected F;

maize hybrids.

_36...

Character| Ear length | Ear diameter| Pericarp '100 K.wt| Sugar
Hybrids (cm) ~ (mm) V) (0) (Brix %)
CNU-1 20.0 43.0 35.0 28.5 10.3
CNU-11 17.5 41.0 37.0 29.6 11.1
CNU-31 18.0 22.0 223 | 269 | 10.2
CNU-32 19.0 35.5 36.0 24.6 9.5
CNU-33 20.0 34.0 36.6 | 280 | 10.8
CNU-34 20.0 39.0 23.0 26.1 10.6
CNU-50 18.5 41.0 35.0 '35.6 11.6
CNU-52 5.2 405 36.3 31.2 11.5
CNU-65 15.3 42.8 31.0 20.9 12.7
CNU-69 19.0 31.0 28.0 32.3 11.8
CNU-70 18.0 33.0 34.3 287 11.6
CNU-88 24.0 46.0 37.3 20.5 12.3
CNU-89 19.2 44.4 52.0 26.8 11,6
CNU-90 21.0 143.0 45.0 32.2 11.1
CNU-91 21.0 33.0 29.3 22.8 9.2
CNU-93 17.6 44.6 55.7 257 | 11.1
CNU-106 18.0 143.0 41.7 20.3 | 12.1
CNU-108 | 19.0 ~30.0 39.6 257 | 10.5
CNU-119 8.0 43.0 38.3 26.7 | 10.5
CNU-138 181 | 397 43.0 23.6 | 8.7
CNU-160 17.4 | 388 53.2 281 | 11.3
CNU-176 16.0 |  43.3 39.7 27.4 11.5
CNU-193 10.6 35.3 40.7 08.5 111
CNU-202 1.2 36.8 36.0 27.8 13.3
CNU-211 17.5 38.5 35.7 32.2 12.3
CNU-219 21.5 46.0 37.0 23.2 | 10.5
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Photo. 1. Colored waxy maize developed at

genetic and breeding lab. 1n 2005.

hybrids(A) and heterosis pattern(B).
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Table 5. Heterosis degree of the selected waxy maize hybrid at CNU

genetic and breeding Iab. 1n 2006.

haracter Stem | Ear | Stem .Ear ‘Ear | Pericarp | 100K. M
Sex ht. ht. dia. le_ngth dia. |thickness| wt. can
CNU - 01 | 328 | 751 | 1247 | 449 | 830 | 45 370 | 57.0
CNU - 11 | 470 | 814 | 1288 | 182 | 640 | -209 | 383 | 510
CNU - 31| 441 | 754 | 919 | 9.10 200 | -336 | 503 | 339
CNU - 32| 263 | 541 | 781 | 310 | 868 | 200 | 337 | 471
CNU - 33| 24 | 369 | 780 | 333 | 700 | -49 | 618 | 431
CNU - 34| 413 | 620 | 618 | 379 | 1000 | -122 438 | 475 |
CNU - 50 | 533 | 87.7 | 750 | 294 | 783 987 | 1119 | 581
CNU - 52 | 466 | 827 | 965 | 216 976 | -95 32.8 | 52
CNU - 65| 420 | 530 | 1238 | 109 | 902 | -295 | 77 | 426
CNU - 69 | 483 | 1145 | 1208 | 357 | 216 | -347 | 923 56.9
CNU - 70 569 | 749 | 1053 | 286 | 650 | -229 | 442 | 503
CNU - 83 | 433 | 637 | 1533 | 387 | 1486 -101 | 73 | 635 |
CNU - 89| 547 | 468 | 986 | 178 | 1775 | 310 | 836 729
CNU - 90| 532 | 692 | 1206 | 329 | 911 | 376 | 1147 | 755
CNU - 01| 589 | 371 | 850 | 148 | 650 | -226 | 140 | 361
CNU - 93 | 557 | 849 | 1035 | 304 | 1347 | 57 | 606 | 679
CNU - 106| 347 | 474 | 1024 | 304 | 1389 | -133 | 285 | 527

+ Heterosis(%)= (F1-MP)/MP x 100
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Photo. 2. The selected waxy maize hybrids with white(2) and yvellow
color (others) at CNU crop genetic and breeding lab. in 2006.

Photo. 3. The selected waxy maize hybrids with purple color at U
crop genetic and breeding lab. in 2006.
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3. N QA

Table 6. Major characteristics of the CNU waxy maize hybrd

(Suwon, 2005)

Tri characters| Days | Early |Stem| Ear Tillers/| Lodging Comn Ez;rs
al . _togrowth| ht. | ht. | p, 1 (1~0) (POTeT| 100 |
~ Hybrids silking | (0-9) | (cm) | (%) | (0~9)

7 plant
1 | Chalok l(standard) | 65 9 | 160 | 40 0 4 3 | 78
2 Mibaek chal(check)| 72 8 185 | 56 0 3 1 91
'3 | Yeon nong(chenk) | 76 8 | 218 | 45 0 2 2 | 68 |
4 | Ckalok 4 (check) 80 3 195 | 59 0 3 1 | 78
| Suwon chal 45 |
5 77 9 186 | 42 0 1 3 | 91
(check) |
6 | CNU 1 75 5 1210521 0 1 4 | 64 |
7 | CNU 2 % 72 7 172 1 53 | 0 1 3 1 70 |
8 | CNU 3 % 63 7 | 186 | 37 0 3 1 | 70 |
9 | CNU 4 76 5 187 | 50 0 1 - -

10| CNUS5 71 6 185 | 46 1 3 1 | 100
11| CNU 6 72 7 130 | 44 0 A 2 | 89
12| CNU 7 s 72 7 170 | 50 | O 3. 1 | 89
13| CNU 8 74 6 158 | 56 0 3 1 | 67
141 CNU 9 71 3 180 | 54 0 1 2 | 63
15| CNU 10 76 8 | 200 | 53 1 3 1 | 100
16 | CNU 11 73 7 185 | 45 0 3 1 | 63

17 | CNU 12 75 3 187 | 52 0 4 1 | %
18 | CNU 13 71 3 183 | 50 0 4 1 | 86

119 | CNU 14 74 | 7 2185 | 0 4 1 | 78
20| CNU 15 % 74 s |a218| 54| 0 3 1 | 87
21| CNU 16 73 6 202 | 42 1 1 1 | 64
22 | CNU 17 75 8 | 215 | 45 1 2 1 | 77
23 | CNU 18 33 6 197 | 41 1 2 - -~
24 | CNU 19 33 5 187 | 45 0 1 - -
251 CNU 20 ¥ 75 6 180 | 44 0 1 2 | 75
« 27]YE 1 0-0%, 9-90%°]d UE

ZE -9 5-RE 9-vf f-2kEh
Zu  0-vl A, 5-RE, 9-v5 9%
7 wFE
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Table. 6. Continued.

Ear (cm) 1 Yield/10a Index

Triaf | characters Seed B
Hybrids length | dia. (s%t) g%;s) E?{Or)t‘ Ears wt.
1 | Chalok 1(standard) 160 | 42| 91 | 5000 | 58 | 100 | 100
2 | Mibaek chal(check) | 21.0 | 46 | 90 | 5556 | 842 111 | 144
3 Yeon nong(chenk) 200 | 42 | 94 | 4723 | 736 94 126
4 Ckalok 4 (check) 184 | 46 | 96 | 5000 | 853 100 . 146
5 (S;:;) chal 45 198 | 46| 94 |555 | 978 | 111 | 168
6 | CNU1 184 | 46 | 98 | 2500 | 650 50 112
7 CNU 2 % 190 | 42| 9 |3889 8l 78 139
8 | CNU 3 % 170 | 48 | 96 | 3889 | 747 78 128
9 | CNU 4 - - - - - - —
10 | CNU G 180 | 46 | 93 3,889 742 78 127
11 | CNUG6 150 | 48 | 88 | 4445 | 742 89 127
12 | CNUT %« 184 | 50| 98 |4723| 1,147 | 94 | 197
13 | CNU 8 164 | 48 | 98 | 3334 | 569 67 938
14 | CNUS9 170 | 40 | 87 | 4,167 L586 83 101
15 | CNU 10 164 | 421 96 |63%89 792 128 136
16 CNU 11 190 | 46 | 9 | 4,167 | 853 33 146
17 | CNU 12 156 | 44 | 97 | 5556 | 828 111 | 142
18 | CNU 13 % 208 |46 96 | 5000 | 1,164 | 100 | 200
19 | CNU 14 156 | 40| 9 | 5000 611 100 105
20 | CNU 15 % 202 |46 | 94 |5556 | 992 | 111 | 170
21 | CNU 16 198 [ 40| 91 |38%9| 664 | 78 | 114
2 | oNU 17T 194 | 44| 96 |4723| 1042 | 94 | 179
23 | CNU 18 - - - - - - -
24 { CNU 19 - - - - - - -
25 | CNU 20 % 224 | 46 | 98 | 4,167 | 861 83 148
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Table. 6. Continued

haracters| Days | Early _Stem Ear |Tillers/| Corn | Ears
Trial to |growth| ht. ht. | plant |Lodging | borer | /100
Hybrids sitkking | (0-9) | (em) | (%) | (ea) | (0~9)| plant
26 | CNU 21 6 | 6 | 145 | 43 1 3 1 | 69
27 | CNU 22 72 8 |18 | 43 | o0 2 1 | 83
23 | CNU 23 71 6 | 165 | 48 1 2 1 65
20 | CNU 24 v | 73 8 | 193 | 56 0 1 1| 8
30 | CNU 25 77 8 | 238 | 39 0 2 1 | 86
31 | CNU 2% 73 7 | 198 | 50 1 3 2 | 8
2| CNU27 | 74 | 6 |22 5 | 1 3 Y
33 | CNU 28 76 5 | 215 | 48 0 5 2 | 92
34 | cNU29 | 79 | 8 (a8 | 50 | 1 | 9 | - | -
35 | CNU30 % | 78 8 | 252 | 57 1 3 118
3 | CNU 31 2 | 8 1| 45 | o0 4 30
37 | CNU 32 65 | 7 | 163 | 42 1 1 1 | 67
33 | CNU 33 77 7 | 192 | 52 0 4 2 5
39 | CNU 34 72 5 193 | 58 0 5 1 | 100
4) | CNU 35 77 7 | 235 | 62 0 1 2 | 121
41 | CNU 36 7 | 8 | 218 | 48 1 5 2 | 75
42 | CNU 37 73 | 7 | 230 ™o 0 1 1 | %
43 | CNU 38 72 6 | 27 | 52 0 4 1| 75
44 | CNU 39 71 7 185 | 55 1 6 1 83
45 | CNU 40 76 7 28| 54 | o0 1 | 89
45 | CNU 41 73 7 | 208 | 48 | 1 1 76
47 | CNU 42 67 | 6 | 170 | 53 1 108
43 | CNU 43 79 6 | 173 | 53 1 1 | 86
4 | CNU 44 81 | 7 | 158 | 57 1 3 : -
5) | CNU 45 82 5 | 152 | 52 1 3 - -
* Z7]YE T 0-09, 9-90%°] 4 Y=
=8 1=, 5-HE 9-mlg-ofgh
z9ubd) o 0-u]$- Z3 5-2E 9-m)e okE)
% T ARF
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Table. 6. Continued

haracters Ear (cm) Yield/10a Index
il Hybrids L.ength dia. Sg%d gaol,:’) E?{Of)t‘ Ears Ear wt.

2% | CNU 21 162 | 40 | 89 | 3,056 361 61 62
27 | CNU 22 146 | 46 | 93 | 5278 542 | 106 | 93
2% | CNU 23 168 | 44 | 88 | 3056 | 392 | 61 | 67
29 | CNU 24 % | 190 | 42 | 9 | 5000 | 828 100 | 142
30 | CNU 25 08 | 50 | 93 | 5278 | 1383 | 106 | 237
31 | CNU 26 202 | 48 | 90 | 4723 | 1,167 | 94 | 200
2 | CNU27 % | 238 | 52 | 96 | 4723 | 1439 | 94 | 247
33 | CNU 28 208 | 48 | 93 | 3,056 689 61 | 118
34 | CNU 29 - - - - - - -
35 | CNU30+ | 204 | 50 | 97 | 556 | 1506 | 111 | 258
36 | CNU 31 202 | 42 | 90 | 5000 786 | 100 | 135
37 | CNU 32 150 | 40 05 | 4,445 | 464 89 80
38 | CNU 33 196 | 50 | 93 | 4167 | 883 83 | 152
39 | CNU 34 180 | 40 | 94 | 3334 514 67 | 88
40 | CNU 35 236 | 44 | 89 | 4723 | 1,161 | 94 | 199
41 | CNU 36 198 | 48 | 95 | 4167 | 903 | 8 | 155
42 | CNU 37 14.6 4.2 96 | 5,278 614 106 | 105
43 | CNU 38 150 | 40 | 92 | 5000 811 | 100 | 139
44 | CNU 39 148 | 42 | 9% | 5556 697 | 111 | 120
45 | CNU 40 148 | 44 | 92 | 4723 553 94 | 9
46 | CNU 41 186 | 44 | 96 | 4445 644 89 | 111
47 | CNU 42 180 | 44 | 8 | 4723 586 94 | 101
18 | CNU 43 154 | 46 | 9 | 334 | 450 | 67 | T
49 | CNU 44 - - - - - - -
50 | CNU 45 - - - - - - -
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Ta.ble. 6. Continued

“haracters| Days | Early | Stem | Ear | Tillers/ _ Corn |Ears
Trial to |growth| ht. | ht. plant |Lodging| borer | /100
- |Hybrids silking | (0-9) | (cm) | (%) (ea) (0~9) plant
ol CNU 46 - 0 - ~ ~ - - -
z CNU 47 84 6 157 ol 1 2 - -
53 CNU 43 17 6 212 50 2 4 1 100
H4 CNU 49 83 6 . 133 53 2 2 - —
59 CNU 50 77 D 227 o9 1 3 - -
O CNU ol 79 6 195 of 2 2 1 | 73
o7 CNU 52 ¢ 66 .7- 175 | 93 2 1 1 88
503 CNU b3 73 7 165 | 64 0 3. - -
59 | CNU 54 o 7 |18 | 57 | 2 2 1| %
6() CNU 5b 71 6 180 | 57 2 1 1 61
61 CNU 56 81 5 183 | 55 1 1 - -
Z CNU 57 79 7 220) 515 1 4 2 53
63 CNU 58 31 7 240 | 60 1 3 1 81
64 CNU 59 ¢ 73 7 200 | 60 O 5 L 82
65 | CNUG60 % | 176 6 | 198 | 66 | 1 1 1 | &
* Z7]YR 1 0-0%, 9-90%°]d YE
EE o 1-w 73 5-1E, 9-vi-of S
2 0-vl e A, 5-1E, 9-vl$ o
w P AYFE
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Table. 6. Continued

Characters Ear (cm) ~ Yield/10a Index
T i | Lengtn | aa s | Bas | gars Bar wi
51 | CNU 46 - - - - - - -
52 | CNU 47 - - - - - - ~
53 | CNU 48 14.8 46 | 93 | 6,112 836 122 143
54 | CNU 49 - - - - - - -
55 | CNU 50 - - - - - - -
56 | CNU 51 148 | 50 | 93 | 3056 | 508 61 87
57 | CNU 52 % 162 | 42 | 98 | 5834 | 642 117 110
58 | CNU 53 B - - - - ~ -
59 | CNU 54 176 | 46 | 93 | 638 | 1,183 128 203
60 | CNU 55 17.6 46 | 90 | 3,8%9 658 78 113
61 | CNU 56 - : - - - - -
62 | CNU 57 194 | 48 | 9% 2,778 | 653 56 112
63 | CNU 58 206 | 48 | 93 | 3611 | 739 72 127
64 CNU 59 % 15.2 44 | 97 | 5,000 658 100 113
65 | CNU 60 sﬁ{ 16.6 46 | 96 4,445 T47 89 128
4. A3 2
CNU=sA 2FE 60 £ dExT= A3 7oA S48 57 23
22 ¥PS F 65 ARFS TG 8B 5 2F, =AF 4 23, A2 30
WAE T T 12709 +F uFAE A dae ooy 7
. 98 AFF $55E CNUZF 29259 v]58 F4Fon] Eilo
st APFEs 9 stAath
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Table 7. Botanical characteristics of the CNU colored waxy maize hybrids
planted at Daejeon in 2006.

hacers Stem Ear Stem Tillers/ Days to

Ear

Ear Pericarp 100K. Sugar

| ht. ht. dia. plant- tassel length dia. thickness wt Con.
Hybrids™. (cm) {(cm) {mm) f(ea) (days) (cm) {(mm) (Um) (g) (%)
CNU1 2047 972 436, 2.8 656 200 430 350 285 103
CNUIl 2416 927 469 34 66 175 410 370 296 111
CNU31 2488 1100 403 3.0 65 180 360 323 269 102
CNU32 2361 1083 406 34 67 190 355 360 246 95
CNU33 2277 837 397 30 66 200 340 366 280 108
CNU34 2333 894 385 28 67 200 390 330 261 108
CNUS0 2438 927 427 34 67 185 410 350 356 116
CNU52 2572 1100 446 34 63 152 405 366 312 115
CNU65 2568 993 451 38 62 153 428 310 209 127
CNU69 2427 1066 446 34 56 190 340 380 323 118
CNU70 2572 927 427 30 60 180 330 343 287 116
CNUSS 2644 1071 456 26 62 210 460 373 205 123
CNUS9 2527 919 437 38 65 192 444 520 268 116
CNUS0 2555 1161 427 3.0 63 210 430 450 322 111
CNU91 2605 905 398 32 65 214 330 393 228 98
CNU93 2614 1372 405 36 62 176 446 557 257 111
CNU106 2287 1104 414 3.0 62 180 430 417 203 111
CNU108 2500 1081 387 3.3 60 . 190 300 396 257 105
CNU119 2166 91.0 430 28 63 180 430 383 267 105
CNUI38 2574 988 405 28 65 181 397 430 236 87
CNU160 2254 774 397 38 68 174 388 532 281 11.3
CNU176 2138 843 416 4.2 66 60 433 397 274 115
CNUI93 2542 90.7 338 3.0 60 106 353 407 285 101
CNU202 2480 90.0 405 36 59 112 368 360 278 10.3
CNU211 2325 1275 421 36 61 175 385 357 322 103
CNU219 2370 1214 406 4.1 64 181 460 370 232 105

Mean 2344 974 548 33 635 179 380 392 298 105
TA BRFol o 2AY Fo AE%H 5L YRR g WolE ug
ow E3] 1 FoA b, il ojaldoel € muyl vE EAY Wd n
FZ 7ol & xo]E ®BHY

g2 CNU93°o) 2614cm= YER & A o] Hld A7 Fo=
e whdo] CNUI76% CNUL19% Zh7F 213.8cmé}t 2166cmE ©@ibE oz 1)
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Elstth. A431+ CNU939) 137.2cmz 7H4 oy CNU33°] 887cm=z 73 &
A Vel wdE e 2 ol B '

AR CNU11lel 469mm=z 7FF #od, CNU347F 385mmz 7H3 7=
A FERYTE FYEA = CNULT60] 42702 7F4 29t ov} CNUSSo] 2670 =
7+ A A JEsk T ' .

=271 CNU69%F CNU2027F 5992 713 mhgkar ojaldol= CNU919]
21.4cm, CNU8S8# CNU90¢] 2lemz Hl @A =ZA JEygon oJaxrae
CNU83% CNU2197} 46mm= 714 27 L}E}Mﬂr

d9 AuAd EHow iy Fre Figd glojAE CNU6o] 3lums} 12.7%
2 49k efil FHE 75 S L}EM gk o] CNU93S #37}F 55.7um
2 7 F78 3, 33 FS CNUL3se) 87%= 7Hg @A vebsth,

FQ BFEY T2 UiF kg AR g FEugs AA 71F o o
A

=olo] H|&®E ANE AFE 29 49 72}

& Stem length BEar height

Length/Height{cm)

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Hybrids

Fig. 1. Relationships between stem length and ear height
of the selected colored waxy maize hybrids in 2006.

1- CNUIL 20 CNU34  3: CNUS0  4: CNU65 5 CNU6Y 60 CNUSS
7: CNU9L & CNU93 9 CNU108 10: CNU138 11: CNUI60 12: CNU176
13: CNUL93 14: CNUZ202 15 CNUZ211 16 CNUZ219
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282 T wRFA I EZaea THele A AEAAE e,
CNU93< 7H% 264.1cm, #43 1372cmz AA dolo] tidt 2ol nlgo
51.9%, CNU219= 7+4 237.0cm, 243 1214cmz 43180 512%2 HEEd
gd AAel 5@ Row UEyrh T3 CNUIFH CNUIES ZH4mgo
ok 34% AEE 7/ AA JEgow g2 uFFd JoAME 357~439%9
HAZ vl 43S BT

o]Aldole} WlgF 7He] #AAl= Y HollA BHe bl Zo] nFEF ko] Ao
3k AJolE BT,

CNU1932 o]2tdoj7l 10.6cm, W HF o] 285go]il, CNU202& oAt o]zt
11.2cm, WY 50] 278g 0.2 o]ildo]o H|ste] WYHFo] & =,
CNU 837 CNU91& o]AtZol7F 21.0cmet 21.4cm, MHFo] 205¢7 22.8¢0 2
olatd ol 7t AA veht wde] WMyPFEL AA Jeh} ojatdolel WYFE 7k
= gEAo] 9= AoF eyt

EEarlength @ 100K. wit

25.0 | | - 40
35
20.0
30
= 25 —
5 15.0 g}
L 20 &
> ]
§ 10.0 5z
10
5.0
oY
0.0 ; . 0
] 2 3 4 5 & 7 8 2 10 11 12 13 14 15 16
Hybrids

Fig. 2. Relationships between ear length and 100 grain
welght of colored waxy maize hybrids.

10 CNU11 20 CNU34 30 CNUS0  4: CNU6S 50 CNU69  6: CNUSS
7 CNUS1L 8 CNU93 9 CNUILO8 10: CNUI38 11: CNU160 12: CNU176
13: CNU193 14: CNUZ202 15: CNUZ11 16: CNUZ19

Aujgd 549 33 Frg F8F e AAS Awg 2= 1Y 69 2
o] mu| o] whal u)$ e Aol E B
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EIPericarp thickness ®Sugar content
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Hybrids
Fig. 3. Relationships between pericarp thickness and sugar
content of colored waxy maize hybrids.
1: CNUITT  2: CNU34 3 CNUS0 4 CNU65 5 CNU69 6: CNUSS
7: CNU91 8 CNU93 9 CNUI108 10: CNU138 11: CNU160 12: CNU176

13- CNU193 14: CNU202 150 CNUZ211 16: CNUZ219
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CNU103 CNU153

Photo. 5. The developed colored waxy maizes selected in table

quality.
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g A= (2005, 5
Ao B AP o2 AMud og 193} 2},

Photo. 6. Difference of pigment formation of the developed

waxy maize CNU lines according to maturing days
with vellow(A) and purple(B).
10 20days, 2 2bdays, 3: 30days, 4: 3bdays, 5 40days
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Table 8. Table quality of the developed colored waxy maize hybrids in

* 10 low , 9: high

_56_

2006.
Hybrids Exterior  Stickiness Cs;ii ¢ Tenderness  Mean
(1-9) (1-9) Lo (1-9) (1-9)
Chalok 1 6 7 4 7 5.0
Yeonnong 1 6 7 9 9 1.8
CNU13 3 5 5 '3 5.3
CNUM 9 3 3 3 45
CNU19 9 3 7 9 8.3
CNU21 3 5 5 9 6.8
CNUS38 9 7 5 8 13
CNU93 6 5 6 3 5.0
CNU%4 7 7 7 4 63
CNU100 7 7 7 8 7.3
CNU133 6 6 7 ] 6.8
CNU153 9 3 3 8 8.3
CNU173 7 7 ] 75



Photo. 7. Phenotype of ear of the new developed waxy maize hybrids in

2006.
CNU19(vellow), CNU153(purple) and Chalok 1

Q_ A~ = = e
T S AAANED (FEEHIEY

SHUHZTE ATY F4 F54E 2006 49 28U 433 9E7)= 4
2 2842 AL 58 MY AXAF 70 X 20emB P4 AA] 2UEAUE
AAp 2ol widndd st gt ol dist AAAAE o 99 7).
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Table 9. Major agricultural characteristics of the CNU waxy maize
hybrids(Yeosan, 2006)

s, L=y |
L05N B I T = I o | L RG] oA A o 55 N
Ng|2A A s | a e S a| T e ae|ee] E e
N e 0 2 = (1-9
M HS A | 7] | 7] | 7] |- (cm) (cm)| (cm) |(cm) (mm)|
Tl (ea) (cm) (%) )
T 9) |
1 | 2 [ 12\6/28/7/17/4| 3 | 1.0 |18 |110{134|168|15391 |37.2 | 3
o | 4 |12(6/28]7/1|7/4| 3 | 12 [ 1791103 |169 | 152 [142| 93 |382| 3
3| 5 | 816/287/2|7/4] 3|28 |194|108|184 |168|142|84 (364 5
4 | 6 | 7|63 73753 | 24 |202|116{201 199 180]90 |408]| 1
5 | 7 | 11(6/30|7/3|7/4| 3 | 1.8 [ 228123 203|180 |17.8| 99 | 41.2 | 1
6 | 8 |10|7/2 |74 78| 3 |20 246|144 (102|207 |192|92 | 438 3
7 |10 |11 (6/307/3|7/5| 5 | 24 | 210|116 184|193 (17087 | 430 1
8 | 11 |11 (6/29|7/1|7/3| 3 | 20 186 109|158 | 18816085 |405 | 3
90 |12 |121]6/30|7/2 | 7/4| 1 | 24 | 218|117 | 155|208 |17.7| 84 | 444 | 1
10 | 16 [11|6/29|7/3 | 74| 1 | 26 | 207 | 113|182 | 207 |17.7| 85 | 40.3 | 3
11|17 | 6 6207375 | 1 | 20 |206|110 | 202|187 {172] 92 | 408 | 3
12 118 111 ]6/2017/1 7311 | 24 |188| 75 | 188|187 |158| 84 | 439 | 1
15 | 19 |12 |6/28/6/30| 7/3 | 1| 20 | 213|116 | 232 [ 170 |157| 92 | 409 | 3
14 120 |12 (6/2916/30{ 7/4 | 1 | 1.4 | 210|106 | 126 | 202 |183| 90 | 480 | 1
15 | 21 |12 (6/28]6/30|7/3 | 1 | 1.2 |204| 99 | 120 | 203 [175] 86 | 41.2 | 1
16 | 22 | 7| - (6/28(6/30 3 | 1.2 [178| 89 | 61 | 148 {135|91 | 420 3
17 [ 23 12071 |72 |74 1 | 24 | 216|113 1133|195 [17.7]90 | 405 | 3
18 | 24 |11 /6/30|7/2 7/6| 3 | 22 |231|132| 67 | 268 [182| 67 | 394 | 1
19 | 25 | 6 6/30|7/3|7/5| 5 | 20 [217|121 {165 | 202 |183| 90 | 395 | 3
%0 | 26 |12 6/256/28]6/29] 3 | 14 | 187 | 80 | 165 | 168 |168[100| 41.0 | 3
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Table 9. continued.

21 {30 9 |6/30] 7/2 |75 20 | 208 | 106 | 113 1193 |16.7| 86 | 377
2 31| 12 |6/30) 7/3 | 7/5 20 12251126 | 97 | 203 1182 89 | 3738
23 | 32| 12 |6/30| 7/3 | 7/4 | 5| 22 | 226 | 118 | 101 | 190 | 17.2] 90 | 39.1
24 133 12 |71 | 7/4 | 75 22 1240 | 131 | 124 | 207 | 162| 78 | 357
25 | 34| 12 |6/30] 7/3 | 7/5 22 | 219 | 113 | 108 1 180 | 15.7| 87 | 366
2% (35| 12 | 73|75 |76 | 1| 18 | 247|146 | 113 | 213|178 83 | 398
27 (36| 12 |71 |75 |76 |1 | 22 | 246|138 | 99 | 205 |165|80 | 395
| 28 | 37| 11 |6/30] 7/2 | 7/4 24 | 211 110|116 | 190 |16.0| 84 | 3384
29 |38 | 12 |71 | /7 | 18 22 | 206 | 97 | 141|177 |133| 75 | 360
0 | a1l 12 leoe| 72 |73 28 1205|109 | 130 | 207 {187] 90 | 355
31 | 42| 11 | 71|75 |16 16 | 242|136 | 118 | 225 |17.2| 76 | 37.2
|32 | 24| 9 630 74 |7/5] 1| 24 |229|123]185|21.7175| 80 | 330
3 a5 1 | - |71 |73 22 1107 | 44 | 50 | 165 | 125| 75 | 331
34148 | 12 6/28|6/30 | 7/3 26 | 177 {103 | 166 | 192 | 145| 75 | 37.1
35 (50| 4 |[6/29] 7/1|7/5| 3| 30|19 |107|194|228|187| 81 | 359
36 531 11 | - |6/2716/29] 7| 22 {187 | 96 | 196 | 183 | 168| 91 | 416
37 54| 12 6/20| U1 | 75 02 | 227 | 142 | 120 | 217 |153| 70 | 375
R 56| 12 l630] 72 |75 30 { 204|109 | 188 | 215 |165| 76 | 333
39 |59 | 12 |6/29| 7/1 | 7/3 24 (229 1119|222 | 203 [15.7| 77 | 41.1
0162 12 | - |6/20]73 22 | 194 | 87 | 146 | 185 |17.3| 93 | 349
s 64| 9 | - l6/28| 72 26 1167 | 74 | 97 | 183 ]165| 90 | 397
22 (66| 6 |6/30] 72 |78 7|32 |200 108|199 | 178|147 82 | 387
43 67| 9 |6/30| 7/3 1 7/4 22 1216|130 | 146 | 19.2 | 15.0| 78 | 40.0
1 | 69| 12 |6/28]6/30 | 7/1 14 1194100 1 |135[125 92 | 419
55170 9 \6/30] 71|75 16 | 218|131 | 90 1 197 [183| 93 | 396
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Table 9. continued.

46|71 12]6/29 71 | 7/3 | 1 [10[181|100 | - | - | - |- | - | -
47 |72 [12]6/30 | 7/3 | 7/4 | 1 [22(230] 135 | 99 | 192 {15078 | 391 | 3
43 (75| 8 |6/30| 7/3 | 7/5| 3 |1.8]229] 143 | 135 17.3 |128| 74 | 397 | 3
49 |76 | 4 |6/29] 7/1 | 7/3 | 0 |1.8]202| 105 | 104 | 187 |165] 88 | 407 | 3
50 |77 | 6 16/30 | 7/2 | 7/4 ) 0 [1.8]198| 121 | 146 | 180 |137| 75 | 40.8 | 3
51179 126/28(6/30| 7/1 | 0 |26(172| 82 |162| 17.8 |165|92 | 398 | 1
52180 |12 - |6/28|7/4 | 0 |24(119] 39 | - | 130 |112|85 | 384 | 5
53 (81 |126/29| 71 | 7/3 | 0 |20[199] 127 | 102 | 205 |17.2| 83 | 403 | 1
54 |84 (12| - |6/27|6/28| 0 |16|161| 61 | 141 | 145 |135|93 | 414 | 3
55 (85| 6| - |6/26/6/29| 0 |10 /149| 76 | 97 | 105 |105(100| 393 | 5
56 | 86 |12 - |6/26|6/29| 1 |1.2|168] 82 |151 | 148 [14.8[100] 43.1 | 3
5791 [10|6/286/29| 7/2 | 1 [1.0|200| 123 | 78 | 160 |138|86 | 427 | 3
58 192 (11(6/29| 7/2 | 74 | 1 |1.0]207| 120 | 123 | 147 |123| 84 | 389 |'5
59|93 | 4 |6/29| 7/2 | 7/4 | 1 |23 |199| 105 | 204 | 158 |143| 90 | 393 | 5
60 |95 (12| - |6/28| 7/1 | 1 [16/181| 79 | 94 | 165 |152|91 | 458 | 1
61199112 71|75 |7/6 |0 10(115) 70 | - | 93 |70 |75 301 | 7 |
2 (102] 9| - [6/29| 7/3 | 0 |14[197] 82 |152 155 |155/100( 359 | 5
63 (103| 8 | 7/1 | 7/3 | 7/6 | 0 |28]197| 130 | 213 | 147 |135[92 | 352 | 3
64 (10412 (6/30 | 7/3 | 7/4 | 0 |22 |206| 106 | 182 | 142 |12.7] 89 | 364 | 3
65 (10512 |6/29 | 7/2 | 7/4 | 7 |22 (215|126 | 173 | 157 |138| 83 | 394 | 5
66 |106|12]6/29 |6/30| 7/2 | 3 |2.0]205] 110 | 172 | 183 |147|80 | 425 | 3
67 |107] 12| 6/27 | 6/28 |6/30| 0 |1.4|199] 105 | 165 | 155 |142|91 | 425 | 3 |
68 |108112|6/30| 7/3 | 7/8 | 0 |26 (178| 112 | 147 | 158 [135| 85 | 343 | 3
69 {110{12| - |6/28| 7/2 | 5 |1.8[195| 96 |128| 172 |158]92 | 397 | 3 |
70 [111[12] - |6/286/30| 0 |[22|180| 109 | 197 | 175 |175]100| 41.2 | 3 |
70 1113|112 | - 16/27(6/29| 0 |1.8|189| 82 | - | 182 [168|92 | 407 | 3 |
7% 1114111 6/28 |6/30| 7/1 | 1 |1.2|204| 108 | 200 | 160 |147| 91 | 392 | 3 |
3 [115] 6 [6/29|6/30| 7/1 | 1 |12|186| 89 |199 | 17.0 |157|92 | 403 | 3
74 [116] 2 16/28|6/30 | 7/1 | 5 |15|190| 104 | 136 | 19.3 [152| 79 | 39.7 | 3
75 [117| 8 | - |6/28| 7/1 | 1 |16]197| 105 |110 | 167 |155] 93 | 390 | 3
76 [118(12(6/28 |6/30 | 7/1 | 1 |16 |184| 113 | 156 | 187 153 | 82 | 428 | 1
77 1119] 9 [6/286/30 | 7/3 | 1 [16(182] 107 | 68 | 165 1531 92 | 407 | 1
78 1120( 12| 6/28 | 6/30 | 7/2 | 0 | 2.0 |181| 104 | 150 | 198 [19.0] 95 | 420 | 1
79 1121|11|6/29 | 7/1 | 7/5 | 0 {20 |171| 99 [122| 145 [135| 93| 310 | 5
80 [122]126/28 |6/30 | 7/3 | 0 |12 /167| 71 | 44 | 180 |163|90 | 335 | 3
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Table 9. continued.

81 | 123 112(6/28| 7/1 | 7/4 | 0| 20 [ 1681 69 | 39 [167| 145 | 87 | 32.3 | 3
82 1124 | 8 {6/29| 7/1 | 7/4 | 0| 1.4 173 ] 92 [ 204 1202|187 |92 | 360 | 3
83 | 126 |12 |6/286/30 | 7/4 | 0| 1.4 | 172 | 79 | 151 [20.0] 190 | 95 | 363 | 3
84 | 127 |12 |6/28 | 7/1 | 7/3 | 0| 10 |176| 83 | - |187]17.3 |92 | 335 | 3
85 [ 129 8 |6/30] 73176 | 0] 1.4 1204|117 109 [168] 160 | 95 | 348.| 3
36 | 130 6/28| 71 |73 10 10{176| 83 | 35 (16516097 | 313! 3
7 | 133 |12 (6/29| 7/2 | 7/4 | 1| 1.2 [ 187|103 | 184 |16.3| 153 | 93 | 348 | 3
88 | 134 |10 |6/29| 7/2 | 7/3 | 1] 12 [198]105 | 212 (162|150 | 92 | 36.7 | 3
30 | 135 | 126/28 | 7/1 1 7/3 | 1] 1.0 | 184] 92 | 184 |172] 168 | 98 | 342 | 3
90 | 136 |12 ]6/29] 7/1 | 7/3 10| 121196 | 94 | 233 163|147 |89 | 356 | 3
o1 | 139 [12]6/29| 7/2 | 7/3| 0110 |187| 96 | - |182]143!78 316/ 3
02 | 142 | 12 6/20| 7/2 10| 14191 8 | - |167]158| 95| 359 | 3
93 | 143 |12 {6/28|6/30| 7/3 10| 1.0 {197 | 81 | 105 (183|173 |94 | 366 | 3
04 | 144 | 9 |6/29] 7/3 | 7/4| 0112 |177| 87 | 32 |153]133 |87 | 321 | 5
05 | 145 | 12 6291 73| 012186 ] 79 | 117 178|153 | 86 | 351 | 3
96 | 146 | 11 |6/28|6/30| 7/3 | 0| 1.6 | 184| 92 | 129 1168|162 | 96 | 33.7 | 3
97 | 148 | 12 6/29| 7/3 10|12 |183| 83 | 8 |185|177| 95 | 356 | 3
o8 | 151 |12]6/29| 7/2 | 7/4 | 0| 1.4 | 1581 81 | 41 |17.7] 137177 | 300 | 5
99 | 153 [1216/29| 71 | 7/4 1 0 1.0 |175| 80 | 50 |155| 145 | 93 | 315 | 3
100 | 156 | 5 |6/2816/30| 7/2 | 0| 14 165 | 80 | 176 (17.2| 163 | 95 | 364 | 3
101 | 158 | 12 | 6/28 [6/30 | 7/3 | 0 | 0.8 | 179 | 96 | 218 |158| 142 | 89 | 342 | 5
102 | 159 | 12 1629 7/1 | 7/3 | 1|20 | 168 89 | 183 1150|142 | 94 | 346 | 3
103 1160 [ 13 (6291 772 | 7/3 13116 1205|117 (191 [155] 138 | 83 [ 335 | 3
104 | 161 | 13 |6/29|6/30| 7/3 | 1 | 08 | 195|103 | - |158|157 |98 | 354 | 3
105 | 163 | 12 16/28 |6/30| 7/3 | 0 | 1.0 | 177 | 95 | 174 |162| 153 | 94 | 349 | 3
106 | 164 | 12 (6/28 | 7/1 | 7/3 | 01 18 | 196|101 | 122 | 158|150 | 94 | 368 | 3
107 | 166 | 12 |6/27|6/30 1 7/3 | 0 | 1.4 | 212| 95 | 64 |16.7] 167 [100] 380 | 1
108 | 167 | 13 16/28|6/30| 7/3 | 0 | 1.4 | 202|117 | 94 |158| 153 | 96 | 375 | 3
100 1 168 | 11 16/30 ! 7/2 | 7/3 10 120|207 | 117 | 41 |178|17.3 | 97 | 368 | 1
110 | 169 | 12 [6/29 | 7/1 | 7/4 | 0| 1.8 1203 | 122 | 99 [17.7] 165 | 93 [ 383 | 3
11 ] 173 | 11 16/29| 7/1 | 7/3 1 0| 1.6 | 194 | 102|165 |17.0| 165 | 97 | 341 | 3
112 1176 | 13 16/29 | 7/t | 7/3 | 0116 |190| 89 | 52 |16.0] 148 | 92 | 336 | 5
113 | 177 | 13 |6/28|6/30 1 7/3 | 0 | 1.0 [ 202 88 | 81 1173/ 165 | 95 | 326 | 3
114 {178 | 13 16/30| 7/2 | 7/4 | 0112|194 104|214 | 168|162 | 96 | 33.1 | 3
115 | 179 | 7 |6/2816/30| 7/3 | 0| 14 | 207 | 88 | 105 |178| 165 | 92 | 365 | 3
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Table 9. continued.

1161186| 5 | 6/29|7/1|7/4] 0 | 1.0 |187| 89 | 96 [17.8|17.5| 98 |35.8| 3
117|187 | 6 | 6/30 | 7/3|7/4| 3 | 2.0 | 216|112 161|182 |16.7| 91 |37.8| 3
1181189 | 9 |6/29 |6/30|7/5 | 1 | 1.8 181 | 98 128|175 [16.7| 95 |33.7| 3
119190| 8 | 6/29 6/30|7/3| 1 | 1.0 |191| 98 |160|16.0 |15.3| 95 [369] 3
120(192| 8 | 6/27 16/29|7/1 | 3 | 1.2 1189 | 92 |136| 165 |152| 91 [36.0] 3
121193 | 10 | 6/27 16/30| 7/4 | 0 | 1.0 | 148 | 63 |103|16.0 |13.7| 85 |32.2| 7
122(195| 5 [6/28 |7/1|7/4| 0 | 0.2 149| 59 | - | 155 |145] 93 |33.0 7
123199 10 | 6/29 | 7/2 | 7/4| 0 | 1.0 | 179| 83 |130|16.8 |14.0| 83 |32.3| 5
124|201 | 12 6/29|7/3 | 0 | 2.2 [159| 81 |134]663 [16.2| 24 (346 3
125|202 11| |6/29|7/2| 0 | 1.4 |176| 70 \172|16.0 |155] 96 |37.1| 3
126203| 12|  |6/29|7/3| 0 | 1.6 [184| 68 |130|17.3 |16.2| 93 |336| 3
127 |205| 5 | 6/27 |6/30{ 7/3| 0 | 1.6 |184| 80 |189|16.7 |155| 93 |33.3| 3
1281208 1 |6/29 |7/1|7/3| 3 {2.0|167| 66 163|155 (14.0/ 90 {309 3
129 | 2121 12 | 6/28 |6/30| 7/3 | 0 | 2.4 |177 | 82 151|167 [16.0| 96 |32.3] 3 |
130|213 | 8 |6/28 |7/1[7/2| 0 |12 |171| 95 106|165 |13.7| 82 |31.3] 3
131214 5 | 6/29|7/3|7/4| 0 | 1.2 |171| 71 |36 |17.7|15.7| 88 |31.3| 3
1321218 | 11 | 6/28 [6/30| 7/3| 0 | 1.8 [193| 98 |95 |17.3|162| 93 [388] 1
1331220 | 12 | 6/27 16/30|7/3| 0 | 1.8 |190| 74 | 49 | 18.0|165| 91 |325| 3
1341221 |11 1 6/29 | 7/317/4| 0 | 1.6 |171| 73 106|158 [14.2| 89 [31.9] 3
135|222 | 5 |6/29 |7/3|7/4| 0 | 1.6 |165| 77 | 86 | 16.3 |14.7| 89 |30.7| 3
136|224| 8 | 6/30 |7/317/4| 0 | 1.8 (205|100 |56 | 17.0 [153| 90 |35.2| 3
137|225| 6 |6/29 |7/217/3| 0 | 201|183 | 89 |67 |16.7|162| 97 |379| 1
138(226| 4 |6/28 |7/3|7/4] 0 | 2.0 167 | 73 | 73 | 155 143| 92 |324| 3
139|227 7 |6/29 |7/3|7/4| 0 |16 |164| 80 | - |16514.2| 85 |325| 3
140 (228 | 6 | 6/28 |7/2|7/4| 0 | 06 |179| 80 | - [16.0 14.2| 83 [34.3] 3
1412301 5 | 6/29|7/2|7/5| 0 |20 [134| 60 | - [162[155| 95 |33.2] 3
1421234| 5 1 6/29 |7/1|7/3| 0 | 20197 | 88 |167|182|175| 96 |37.7| 3
143235 11 | 6/28 | 7/2|7/4| 0 |00 [140| 48 |  |17.7(163| 92 |342| 7
144 240| 9 | 6/28 |7/217/4| 0 | 0.4 |124| 38 |175|15.3 [13.3| 87 |32.8| 3
145|241 | 7 6/297/31 0 | 22 1185 87 [208/175(16.8| 96 [33.2 3
1461244112 16/29/7/3| 0 | 2.0 | 170| 78 | 97 | 165 16.0| 97 |36.0, 3
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7. 5 3 A AHAYH(Q2) (FF=35Y)
¥ o 77 (2006, 39 A)

S EEES
Table 10. Major agricultural characteristics of the CNU waxy maize hybrids

developed at CNU crop genetic and breeding lab.

_ Days | Early | Stem |Ear | Tillersi{, , . Corn | Ears
;]E oo AE _tg gromS:t ht. {ht.| / L(Oldggl)g borer | 100
= silking |h(0-9){ (cm) [(%)| Plant (0~9)| plant

1 Chalok 1(Standard)| 66 9 190 | 42 0 2 2 34
2 | Mibaek chal(check)| 75 9 | 228 |50| O 5 1 | 100
3 Yeonnong (check) 81 7 240 | b1 0 7 — ~
4 | Tmi Chal (check) | 77 | 9 | 215 |56| 0 | 2 1 | 100
5 CNU1 82 7 230 1571 O 9 - -
6 CNU2 81 7 245 | 57 0 7 - -
7 CNU3 79 8 283 | 53 0 7 - ~
8 CNU4 82 7 280 | 57 0 7 ~ ~
9 CNU5 81 8 243 | 49 1 9 ~ -
10 CNUb 77 { 242 | H4 0 9 - -~
11 CNUY7 78 8 270 | B2 0 4 90
12 { CNU8 31 7 243 | 51 0 7 - -
13 | CNU9 80 6 237 | 51 1 7 - ~
14 | CNU10 78 | 8 | 28 |55 0 3 59
15 | CNU11 |77 7 220 | 59 0 4 93
16 | CNU12 78 9 232 | 55 0 3 1 81
17 | CNU13 73 6 | 210 |48 | O 3 1 o1
18 | CNU14 78 9 235 | 45 1 5 1 83
19 CNU15 - 79 9 280 | 57 0 { -~ -
20 | CNUI16 % 73 9 223 42| O 3 2 79
21 CNU17 82 9 240 | 56 1 ] - -
22 CNU1S 30 9 245 | 52 1 9 - -
23 CNU19 | 31 9 270 | 61 1 f -~
24 CNU20 O 81 9 200 | 58 0 4 94
25 CNUZ1 32 9 280 | 61 0 4 -
26 CNUZZ 85 6 260 | 69 0 7 - -
27 | CNU23 - 80 9 242 | 52 0 2 1 100
28 CNU24 | 90 3 230 | 57 0 3 - -
29 CNUZ5 | 33 6 227 | 53 1 4 - -
30 | CNU26 82 9 272 | 68 1 2 - -
31 | CNUZ7 82 7 275 | 62 1 4 — -
32 | CNU28 82 7 147 | 41 1 3 - -
33 CNU29 O 82 9 208 | 61 0 3 1 100
34 | CNU30 | - 83 5 227 | 48 0 7 — -
35 | CNU31 81 9 240 | 63 0 5 2 89
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Tahle 10. Continued

%) Ear (cm) Yield/10a Index
! A Al

H 3. S length| dia. Se?%)set gz(a)r;) Ee(a.{ogt. Ears EV:\::I
1 Chalok 1(Standard) | 156 | 44 81 |5712 1 746 | 100 | 100
2 Mibaek chal(check) | 21.2 | 4.6 87 | 6069 | 1039 | 106 | 139
3 Yeonnong (check) — - - - - - -
4 Iimi Chal (check) | 17.6 | 4.8 08 | 6783 | 1,292 119 | 173
5 CNU1 | - - - - . - -
5 CNU2 - = - - - - .
7 CNU3 - - - - - - .
: CNU4 - - - - - - -
9 | CNU5 - - - - - ~ -
10 | CNU6 - - - — - - -
11 | CNU7 188 | 48 3% | 6426 | 1428 | 113 | 191
12 | CNUS8 - - - - - - -
13 | CNU9 - - - - - - ~
14 | CNUI10 174 | 5.0 00 | 3570 657 | 63 88
15 | CNU1l 200 | 44 | 87 | 4998 664 | 8 | &9
16 | CNUI12 204 | 5.2 9% | 4641 | 1192 81 | 160
17 | CNU13 146 | 4.8 93 | 3570 450 63 | 60
18 | CNU14 184 | 48 o1 | 5,355 835 94 | 112
19 | CNUI5 - = s - - - | -
20 | CNU16 164 | 4.8 98 | 5355 814 94 | 109
21 | CNU17 - - - - - - -
22 | CNUI18 - - - = - - -
23 | CNU19 - - : - - - ~
94 | CNU20 O¥% 156 | 4.0 77 | 5,355 511 04 | 68
95 | CNU21 - - - - - - -
26 | CNU22 - - . - ~ - ~
27 | CNU23 172 | 4.0 81 | 6,783 321 119 | 110
28 | CNU24 - - - - - - ~
29 | CNU25 - - - - - - —
30 | CNU26 ~ - - - - ~ -
31 | CNU27 - - - - - ~ -
32 | CNU28 - - - - - - s
33 | CNU29 O 176 | 4.0 33 | 6426 673 113 | 91
34 | CNU30 - - - - - ~ —
35 | CNU31 208 | 40 | 8 | 5712 596 100 | 80
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Table 10. Continued

_ | Earl Stem | Ear | .. : Corn Ears
A9 5 g [P Cloowa . | e | Tl Lot o g
= 0-9) (cm) | (%6) (0~9)| plant
36 | CNU32 81 7 245 | 56 0 4 1 72
37 | CNU33 O 30 9 250 | 46 0 3 2 05
383 | CNU34 74 3 192 | 52 0 5 5 01
39 | CNU35 32 6 250 | 48 | 0 7 - -
40 | CNU36 30 9 260 | 62 0 7 - -
41 | CNU37 77 9 220 | 57 0 % 1 100
42 | CNUS38 % 81 9 225 | 69 0 3 1 100
43 | CNU39 31 9 265 | 55 0 4 1 32
44 | CNU40 82 ] 265 | 60 0 7 - -
45 | CNU41 32 5 | 221 | 58 1 4 1 100
46 | CNU42 78 6 225 | 62 0 4 1 110
47 CNU43 O+ | 83 6 200 | 55 1 2 2 81
48 | CNU44 82 | 8 137 | 40 1 1 - -
49 | CNU45 78 8 | 243 | 66 0 7 | - -
50 | CNU46 ¥« 70 9 180 |44 O 3 1 107
51 | CNUA4T % 73 7 197 | 53 0 4 1 27
52 | CNU48 73 3 223 | 61 0 4 1 124
53 | CNU49 30 5 240 | 52 0 5 - -
54 | CNU50 78 3 220 | 41 0 5 . -
55 | CNUSI 31 7 162 | 59 0 5 - -
56 | CNU52 75 7 206 | 40 0 Y 1 107
57 | CNUB3 81 7 220 | 57 0 3 1 | &7
58 | CNU54 O 78 8 | 245 | 57 0 2 1 36
59 | CNUS5 77 7 | 250 | 58 0 7 . -
60 | CNUS56 72 9 220 | 59 1 4 2 32
61 | CNU57 - 9 231 | 57 0 9 - -
62 | CNUS8 76 9 250 | 52 0 9 - -
63 | CNU59 76 7 230 | 61 0 9 . -
64 | CNU60 76 9 235 | 49 0 5 9 76
65 | CNUS6I 76 7 230 | 61 0 3 2 74
66 | CNU62 Ovc| 78 6 220 | 55 0 5 1 100
67 | CNU63 77 5 238 | 63 0 . 7 - -
63 | CNU64 77 6 220 | 52 1 7 - -
69 | CNU65 74 9 210 | 62 1 3 2 100
70 | CNU66 30 5 222 | 54 0 7 - -
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Tahle 10. Continued
‘ Ear (cm) Yield/10a Index
No. length | dia. | P°%,5 | (103 SomyE| Ears o
36 | CNUS32 202 | 42 79 4641 | 635 31 85
37 | CNU33 O 188 | 4.4 83 6,426 | 1,000 | 113 | 134
3 CNU34 162 | 4.2 90 3570 | 378 63 51
3 CNU35 . - . - . - -
40 | CNU36 - - ~ - - ] - ~
41 | CNU37 142 | 44 | 87 5712 | 657 | 100 | 88
42 | CNU38 ¢ 182 | 4.8 95 4641 | 764 81 | 102
43 | CNU39 184 | 46 87 4998 | 639 | 88 92
44 | CNU40 - | - - . - - -
45 | CNU41 18.0 | 48 90 3570 | 500 63 67
46 | CNU42 | 180 { 46 | 71 | 3927 | 525 | 69 | 70
47 | CNU43 O | 162 | 42 90 4641 | 518 81 69
48 | CNU44 - = = - : - -
49 | CNU45 - - - - - - -
50 | CNU46 ¥ 132 | 4.2 08 5712 | 600 | 100 | 80
51 | CNU47 % 148 | 46 99 4641 | 618 81 33
52 | CNU48 154 | 4.2 87 7497 | 832 | 131 | 118
53 | CNU49 - - - . - - -
54 | CNUS0 . . - - - - -
55 | CNU51 = - - - | - - -
56 | CNU52 156 | 4.2 96 5355 | 58 | 94 | 78
57 | CNUS53 146 | 42 | 8 | 4641 | 503 | 81 67
58 | CNU54 O 156 | 42 | 88 4284 | 532 | 75 71
59 | CNU55 . - - - - | - -
60 | CNU56 144 | 48 94 4,998 | 603 88 | 81
61 | CNU57 ~ - - - - - -
62 | CNU5S8 . - - - - - -
63 | CNU59 - = - - - - -
64 | CNU60 172 | 4.2 30 4641 | 618 381 | &3
65 | CNU61 158 | 46 94 4998 | 693 883 93
66 | CNU62 Oy | 16.0 | 5.0 05 3213 | 571 56 | 77
67 | CNUG63 . - - - - - -
63 | CNU64 - - - . - - | -
69 | CNU65 184 | 50 30 6,426 | 1,096 | 113 | 147
70 | CNU66 - | - . - - — -
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Table 10. Continued

. Early | Stem | Ear |, | : Corn
’11;%81 CNU hybrids [; ?ﬁngo growth| ht. | ht. Tlfllae;f/ Ladf g;g borer | O?Zﬁzﬂt
' | (0-9) | (em) | (%) | (0~9) |

71 | CNU67 ¥ 77 9 215 | 67 0 2 1 100
72 | CNU68 31 9 223 | 56 0 9 - -
73 | CNU69 77 9 205 | 49 1 2 1 04
74 | CNUT70 78 7 160 | 56 1 2 - -
75 | CNU71 O% | 81 8 216 | 51 0 3 1 106
76 CNU72 80 6 183 | 55 0 3 - -
77 | CNU73 O%| 79 8 | 21360 | o0 5 ] 100
78 | CNU74 Oy | 78 9 225 | 62 0 4 1 100
79 | CNU75 79 9 | 220 | 59 0 3 1 100
80 | CNU76 77 7 210 | 57 0 3 ] 100
81 | CNU77 31 ] 175 | 63 | 0 2 . -
82 | CNU78 77 3 214 | 43 | 0O 2 y 100
33 | CNU79 77 19 23 | 50 | 0 O 1 100
84 | CNUSO 80 7 175 | 60 | 0 2 - -
85 | CNU8l O | 79 7 230 | 61 0 2 3 113

86 | CNU2 O | 78 3 235 | 51 0 Y 2 94
87 | CNUS3 77 3 223 | 49 0 2 1 89
88 | CNU 30 8 201 | 54 0 2 1 94
89 | CNUS5 S0 3 190 | 55 | 0 2 2 100
90 | CNUS6 77 7 260 | 42 0 3 1 03
91 | CNUS87 76 3 215 | 58 0 3 1 100
92 | CNUSS 78 9 224 | 53 0 3 2 100
93 CNU8 O+ | 78 9 223 | 55 0 4 2 100
94 | CNU9 Oy ! 78 8 210 | 52 0 3 1 03
95 | CNU9l O | 78 3 212 | 52 0 2 2 100
9% | CNU92 78 8 195 | 54 0 2 - -
97 | CNU9 O | 80 9 224 | 57 0 3 1 95
08 | CNU%4 82 6 214 | 44 0 2 3 100
99 | CNU% O 30 3 197 | 58 0 9 2 100
100 | CNU% 80 5 220 | 59 0 5 2 100
101 | CNU97 34 7 227 | 48 0 3 2 94
102 | CNU9R + 31 6 | 227 | 63 0 9 i 113
103 | CNU9 79 6 205 | 43 0 9 1 93
104 | CNU100 31 7 180 | 50 0 3 - ~
105 | CNU101 81 6 172 | 44 | 0 L - -
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Tahle 10. Continued

Ear (cm) Yield/10a Index

Tlial - CNU hybrids | | . | | E
No. length | dia. Se?g/)set | g%rsi E?f Wi | Ears A

6 a Oa) wt
71 CNU67 ¥ 190 | 48 95 6,426 1,039 | 113 | 139
72 | CNU6S - - - - - - -
73 | CNU69 178 | 40 o1 5,712 573 100 | 78
74 | CNUT0 - - - - - - -
75 | CNUTI O+ 194 | 42 95 6,069 703 106 | 94
76 | CNUT2 - - - - - - -
77 | CNU73 O%| 146 | 38 97 6,783 675 | 119 | 90
78 | CNU74 O¥| 152 | 40 06 6,426 664 113 | 89
79 | CNU75 164 | 3.8 96 6,733 614 | 119 | 82
20 | CNU76 164 | 38 05 6,426 557 | 113 | 75
81 | CNUT7 - - - - - - -
g2 | CNUT8 180 | 38 | 97 5,712 600 | 100 | 80
:3 | CNUT9 184 | 42 97 6,783 823 119 | 111
&4 | CNUSO - - - - - - -
&5 | CNU81 O%| 176 | 40 95 6,426 721 113 | 97
86 | CNU82 Ovc| 184 | 44 96 5712 707 100 | 95
27 | CNUS3 182 | 40 97 5,712 650 100 | 87
&8 | CNU#4 158 | 34 96 5,712 432 100 | 58
89 | CNUS5 156 | 34 92 5,712 382 100 | 51
90 | CNUS6 158 | 38 39 4998 461 88 | 62
91 | CNUS87 162 | 38 36 6,426 628 | 113 | 34
g2 | CNUSS 152 = 36 91 6,733 657 119 | 88
93 | CNU89 Osx| 170 | 46 95 6,783 960 119 | 129
94 | CNU9 Ov%| 170 | 38 9% 4,998 528 88 | 71
65 | CNU91 Ovr| 168 | 4.0 96 5,712 575 100 | 77
66 | CNU92 - - - - - - -
g7 | CNU93 O¥| 164 | 44 08 6,426 757 | 113 | 101
o8 | CNUM | 168 | 40 93 3570 | 339 63 | 45
¢9 | CNU9% O | 182 | 44 36 6,069 753 | 106 | 101
100 | CNU9% 172 | 4.2 99 4,641 543 81 | 73
101 | CNUY7 170 | 4.0 96 6,069 528 106 | 71
102 | CNU98 v« | 168 | 4.2 99 6,069 614 106 | 82
103 | CNU99 178 | 4.2 94 4,998 610 88 | 82
104 | CNU100 - - - - - : .
105 | CNU101 -~ = - - : - -
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Table 10. Continued

Tl s ids [P 0 gromth| b | |l Lodaing) o | S
' 0-9) | (em) | (%) (0~9)| plant
106 | CNUI02 31 7 | 184 |49 0 1 - -
107 | CNUIL03 + 78 8 | 172 (58| 0 | 2 | 100
108 | CNU104 77 o | 186 | 55| o0 2 2 | 106
109 | CNU105 77 8 | 175 | 63 | O 1 2 | 83
110 | CNUL06 % 77 7 1240 | 51| O 3 i 89
111 | CNU107 79 | 7 196 | 55 | 0 2 - -
112 | CNU108 77 9 | 200 |5 | 0 2 1 03
113 | CNU109 31 7 110 | s | o y 2 | 9
114 | CNUII0 81 5 | 165 58; 0 2 - -
115 | CNULll O% | 79 o | 218 | 46| o0 3 1 | 100
|16 | cnuti ]3 4 a5 |54l 1 | 3 > | &
117 | CNUI113 31 4 | 170 | 41| 0 3 - -
118 | CNU114 77 7 | 190 | 53 | O 3 1 | 100
119 | CNU115 82 | 7 | 285 | 0 2 2 | @
120 | CNU116 81 6 | 155 | 48 | O 1 - -
121 | CNU117 O% | 79 ' 5 225 | 62 0 3 2 100
122 | CNULIB 82 9 | 175 | 45 | 0 1 - .
123 | CNU119 82 7 | 170 | 53 | 0 1 - -
124 | CNU120 78 7 los | 47| o 2 2 | 100
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70 -

i Eér (cm) Yield/10a Index
1\1qu CNU hybrids length | dia Seed set | Ears Ear wt. Ears bar
' (%) (10a) (10a) wt.

106 | CNU102 - - - - - - -
107 | CNU103 180 | 42 07 6,069 635 | 106 | 85
108 | CNU104 178 | 38 94 6,069 593 | 106 | 79
109 | CNU105 152 | 36 83 5,355 350 04 | 47
110 | CNU106 % | 182 | 42 09 | 6069 | 753 | 106 | 101
111 | CNU107 : - - - - - -
112 | CNU108 184 | 40 | 93 | 4998 536 88 | 72
113 | CNU109 158 | 34 | 9 | 424 | 3% | B | 45
114 | CNU110 - - - - - - -
115 | CNUILll O | 17.8 | 42 08 6,783 057 | 119 | 128
116 CNU112 156 | 40 06 2,856 311 50 | 42
117 | CNUI113 - - - - ~ - -
118 | CNU114 164 | 36 96 6,069 496 | 106 | 67
119 | CNU115 160 | 4.2 08 3927 403 69 | 54
20 | CNU116 - - - - - - -
121 | CNUL17 O | 176 | 44 93 6426 | 1082 | 113 | 145
122 | CNUL18 - - - - - - -
123 | CNU119 ~ - : - - - .
124 | CNU120 176 | 40 85 5,355 525 04 | 70
¢ - 271U 1 0-0%, 9-90%01% .
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A3} 29

O 12074l AJddted CNU16 5 147) 3 A Ad .
O E3] CNU16, CNU43, CNUS4, CNU71%°] An7t 3t A5 2 T34
T Hojd Ao ® WENNE

g AAE 98] @ antocyaningE @ AAAY(EZEvEIZZT) O
TBAZL 2R 9@ SOD BAZEH, X0OBAHEH 2 CatalaseBIEH 5& ¥
RS FZ37] fal FRolAN A B2 SHAA A 74 S5 4 A

3 E 1% #29 &5 A A4 A9 13F0 o
AAZE & AZXLS5S 10g9 70% methanol 50 ml& 7}éte] 2
Z3 AL 7FYE=35td methanol extract® 3P L, FRAL
n-hexane, ethyl acetate, buthanolS o] 724 338 ¢xFE3te] 2zt £0]9
extract® 3Gt A7) &2 DMSOY &85t 2 a28HE A A
gk buffer® 2] &to] ARE3IAH. '

2. DPPHO| & &2st &3 27

Blois¢] Wl wgt DPPHe ¢§ &z 271538 840 S55 32
== DMSO9] 10 mg/mle] &2 %<9 AEEY 0.1 mldl 15x10-4M DPPH



(a—¢’ diphenyl-B-picryl hydrazyl) 08m1 o ErL 05mlE 23 10 7 73t
A5t A2oA 1023 ¥53 ¥ 517nmollA FFEE SAHSIIH. g=

DMSO 0.1 ml& FH7}Fs)a, %“3 EHZ"_:FE gakslAIQl L-ascorbic acidE ©]
of FUg WHoz HAAIT. AATAT (%) AEH7 FR7HHY F
FEE o435t WEEZ Yl

A
AR F ) 5(%) =(1- B )x100

A MBI 35
T.
—tm

B: Bz 5%

3. Xanthine oxidaseq] A &A =4

Marcocci®] WH¥e o] 43d 015 mM xanthineg %, 50 mM potassium
phosphate buffér 2748 50 mM potassium phosphate buffer® xanthine
oxicdaseEZ 02 U/mls: A8A gAse Fustgth. DMSOd ¢l &4 =
£E52 100 pg/miFER Mol Angdo Agasich AP 250 w
A 8493 330 ul xanthine solution, 385 Ul potassium phosphate bufferE 1 ml
cuvveto]l @3 35 plo xanthine oxidase2 HA7}3te] ¥k2-& Azslgth 295 nm
AA Ao 3EZ w3 FATo WslE =439 tt. Xanthine oxidased
24 2 xanthine 0X1dase ‘33521] %"4 %=2 FEATPHow o 4 AALA o) o3 A
239k '

B
Xanthine oxidase inhibition(%) = (1- A4 )x100

INCESERS
B

H 3} (Aabs with enzyme-Aabs without enzyme)
D A ERZHTHA %

Zr=9o W3(Aabs with enzyme-Aabs without

=
o
B

enzvme)

al
@]
= (100ug/m1) 40u1, 100 mM H202 100 pl& ¥
23 FRE0 #AAde AE V1B, £9 F4 %

] BAEL2 27 JAREY curvedl A A4ttt Catalase 1 unit< 25T, pH

(e} ‘-'IL‘. r\i
olo
Ofs
4
£
ND
oo
-
-
=
L
P
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70014 1% 1 pMe H2027F B3+ ¢S veElddg.
5. Superoxide dismutase(SOD) activity

McCord®t Fridovichs<9] ®iel wel AFsAt. CuZn-SOD AL
xanthine/xanthine oxidase system®] 234 cytochrome C7} 02- o tisle] 7
Ao wkgste HdYE o)&ssth. 01 mM EDTAE /3 50 mM
potassium phosphate buffer (pH 7.8) 2.1 ml®} 05 mM xanthine 0.3 mi, 0.1
mM cytochrome CE #H7F$ I cytochrome C9 AF3 949l 50 pM
potassium cyanide 0.1 mlE 7SRt ¥t njPRE BIA 77 Y&
sodium deoxycholate (0.1 mg/ml)& BojFch WEEFES & &3 & 71
#24Y (1 mg/ml) 10 pl, S5+553EFE 20 1, xanthine oxidase 0.1 mlE A 7}3l
2 550 nmAlA FFE=9 HIE SAHSAUT. o] ZANA ferric cytochrome C
o AALEE 50% JAAINE T49 FS 1 unit® Ao} '

~

STT 2% HFHNE s4d4x% §F BA712 w8k 100 meshA| 9l
2 B2 ANEE A9 Y. A5 288 9% 2asdn

@ =y 3§E FF =3
255 B 90 go T 100 1S Wi 24 AE 228 T B o] o

et ABEHoR AESAT B2 methanol FEE 50 wld 2% NaxCOs

o,
£
o
rto
=
X
)
-
At

Iz
Ol

o0 N A FHEE SASRAY. REEEEE
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W

ob

TAE 1 go] 3 mle homogenate buffe r(pH 7.8, 50 mM

Na-phosphate in 0.1 mM EDTA, 1% PVPP, 0.1% Triton)& Y31 w37 4

CE FAsbAA 1 83 vha g F 13000 rpmol A 40 27 A28 & 45
al

<)
S
Ae Ha zgardom ALsAY). 2EAAS 70 C WE] BAFI)

@ Xanthine oxidase &4 =%

0.15 mM ‘xanthine-8-%, 50 mM potassium phosphate buffer, Z}7}& 50 mM
potzssium phosphate buffer® xanthine oxidase® 02 U/mls%E 2 dA 343}
of FulEPt. &4 2a2d 150 w3 330 w0 xanthine solution, 485 uf
potassium phosphate buffer® 1 mé cuvetted] 23 35 w9 xanthine oxidases
A71ste] uhge A3t 295 nmol A 3R wgd FHE] WaE =43
91t}. Xanthine oxidase] 89 xanthine oxidase AA B %= EAEF L

m vhge] AR os) AlAdSEA T

| B
Xanthine oxidase inhibition{%) = (1- A )x100

A: 2T 3% W3sl(Aabs with enzyme-Aabs without enzyme)
B: A2 F3 =4 ¥3HAabs with enzyme-Aabs without enzyme)

@) Catalase @4 =H

50 mM potassium phosphate buffer 880 ul, =+ ZFE42 M 20 pf, 100 mM
HoO2 100 02 @31 WS-8l 240 nmolA 3 75 S35 ZALE 7153}

gder, B3 FFxe ZFa2&e 7] HARE curvedd Aitsigrh
Catalase 1 unite 25 C, pH 7.0914 189 1 iM¢ H.07F EsEE 32 e
Ui 25T

' - (AA o/ minx3 M)
catalase® 4 (unit/g) = - (2x43.6 %) 43.6%2 240nmol A & HxO»

of FaA 5ol

@ Superoxide di_smutase(SOD) activity
CuZn-SOD #A42 xanthine/xanthine oxidase system<l] 2l3]A4 cytochrome C
7F Oz ol Wt AAA oz wEste dEE ol&stdirh 01 mM EDTAS &
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3k 50 mM potassium phosphate buffer (pH 7.8) 740 £t 0.5 mM xanthine
O I A

40 1, 0.1 mM cytochrome C 50 wf, KCN 30 WE A7lsk & 244 ZF A
20 w, xanthine oxidase 50 WZ FH7F8F 3 550 nmolA 1 3 3o W3
E ZA43H} o] 2AA ferric cytochrome Co FUEEE 50% QA A 7=

A9 oS 1 unitz AAFsLg T}

® Peroxidase(POD) &4l =4
Peroxidase@ A& pyrogallols 7|22 AF£3F WS o] &3t &2 100

E cuvetted €31 0.1 M K-phosphate buffer (pH 6.0) 320 £, 0.147 M H>O2
160 b, 5% pyrogallol 320 3 ZF4 21 w2 74 4E T 420 nmoNA 20
27 A4 FEx A3E SRSt ekt UV 44| wrgde] FF =7}
047070 HEZ 2Earcds HMste] grBHe ZASAT

[AA ., /20sec)x3 A 8] 5] _
POD &4 (unit/g)=  (12%xgAlZ/mMF&h) 12+ 420nmol| A <]

FAAFol,

1o,
&or{:
ol
L)
A
N
o

4) S5

@ TBARS &3
o BEuAE 1 o 20% TCA 4 md, 0.65% TBAA S 4 m& o] 583
100 Z]

]

<.
coﬂﬁ 30 7 ®J F Wzegnh 3000 rpmol A 1583 441%

T+ Hed<s 532 nmolM FHEE S8

< 719389 100% Methanol
FEuww /IT2E U8 |ME AMSSte FES%E W g 237F o9 A
JelgExE 2889 100% Methanol, 75%  Methanol, Hexane,
Ethylacetate, Butanol 57}A &v|F&&9 IitgEH S B A &qe ul, 75%
\/Iethanol %%oﬂxﬂ Faket &dol M =4 dEEH I 5 gE e £
e v EE A aqxu glz4d & 23 DPPHE B3 S5 &
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@ DPPH A el 3 AA Fols 53

ST NE FEF 100 o] DPPH(a,a’'-diphenyl-B-picrylhydrazyl) 1x1 0 *M
0 23 ZAstA A"g3d & 10 B3F A2 4 ¥-8-A1H 517

nm A FHEE SAHIIT. g2 STFET 09470970 HEE =7 0}%‘&'3}.

SEF AR 10 g9l 34 RS 0 miE B2 2AFANE FA H4E ¥
2t EFete] go] £2HES gk 3500 pmolA 10 B
SAuhg HAg 80 Col WESAG A¥TAARGG £

2 mlel WSl HPLC 4oz

F QAR sle) A
e Al EUARE A Z=s4
K=3

fructose®} glucosed#& A #Fsl33}.

2. drd g #H 23

N A7 | B I A8 it |
A5 3 A - |aq4718 3
. PR ! Aol | (A
O F}L 2= X B == 1= o |
A ST Alsol i3 _ () wen | 12.000
AJASY 1A Hiol @ —
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Table 11. Rotatable central composite design for optimum

extracting solvent condition and electron donating ability

H20 EDA(%)

1 72.3 12.3 73 |  86.43
2 72.3 123 12.7 76.85
3 72.3 177 73 77.61
4 72.3 17.7 12.7 87.76
5 777 12.3 7.3 9118
6 777 12.3 12.7 88.43
7 777 17.7 73 91.37
8 T 17.7 12.7 89.94
9 705 15 10 1 93.64
10 79.5 15 10 83.87
11 75 105 10 86.05
12 75 195 10 81.78
13 75 15 10 71.06
14 75 15 145 93.07
15 75 15 10 87.19
16 75 15 10 88.33
17 75 15 10 89.18
18 75 15 10 88.24
19 75 15 10 87.00
20 75 15 10 87 57
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Fig. 10. Response Surface Diagram and Contour Map of

extract conditions

u2lA DPPH 2A%°] =& E2S 35357 9% A9 &0 =1L d=
S 222 ¥E: 2 = 743 31: 192 et (p = 0.047). WA @ HEgE
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Fig. 12. 229 @3 W34, 70, 160, 32, 93, 69, 1, 110] ¥ Ao2 U}
Al B el erE2 w70, 93, 11, 160, 193, 88, 3271 ¥-& Ao E e
B ARG FGY W), WEM, 70, 108, 1939 S557h Fasso] w3 9

o] B FFoE AuIHAT

Photo. 8. Analysis of antioxidant of waxy maize with white, yellow and

purple.
Chalok 1(white), CNU2296x887-1(yellow), CNU451x249(vellow),
CNU752x83%0(vellow), CNU1173x1226(purple)

10) DPPH #5124 &A% &3

g8 w2 9§ DPPH @z 2A% a3 A9 2% Methanol,
Hexane, Ethyl acetate, Butanol F=2 19 7dA E&T upel o]l i<
A

-

B
#2139 CNUS04-3, CNU1173x1226, CNU7T52 S|4 stz =g o] 744 =9ko
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L} Hexane, Ethyl acetate ¥ Butanol FZdAT UXEF
38 g3t & YERLR] 2ol Methanol &2 ©]
AARst=d fy38aY. ol A= FwolFy ikE 3
al.(2000)¢} Z 3} el FZ8v|E Methanol2 A A5 7 :
Hexane %o st axjo] dish 24 Ax2 71dd 4+ gvks 219
AR} stA .

- Methond extroct | Hexane exiract

|
—

Relative activity(%)
NEEBBIBRES

el
T
[

Relative activity (%)
ooBBBEBZBEIRIS

-

—gl2345678910111213
esta P s otcans

White Yellow Purple color White Yellow Purple
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color

—
1
[RP— |

SES3BIBES

Relative activity(%)
HNEE5EB538 S
Relative activity(%)

S
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| Testa : R e Testa ' . PRSI SO Aol
color Whlte YBHUW Purple color Whitﬁ Yellow | Purple

Fig. 13. DPPH radical scavenging effects of developed waxy maize with

white, vellow and purple.

c: Chalok 1 1: CNUS04-3 2. CNUb10 3: CNUT52 4: CNU451x249
- 5 CNUBLIx94 60 CNUTH2Z*R90 7. CNU1173 8 CNU1241 9. CNU1265
10: CNU1324 [1: CNU1241x1330 12: CNU1260x1250 13 CNU1175%1226 |
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'11) Xanthine oxidase(XQ) &4

X0 AR FAHE 98] Methanol 2 XO inhibitiong &A43 A3y 19

Zo] YZEFY ZS15E 100%Z B0y CNUSHIXHUE 160% = XO &
A5t M8 =god e oz CNUT527F 150%, CNU12413 CNU13247}F 140%

o8 XO 84z 7F =94t} Hexane =SE9 ALE ’évﬂitﬁ CNU12657}
140%2 7174 =gtor] Theo = CNUL265x12507 CNUTS2 SolA 130%2 =
A Jehgth  Ethyl acetate FEE9 A% CNU752, CNU752x890,
CNU1265x1250 S o] Z+Zh 145%, 140%, 140% 52 vElWdl. Butanol 22 &S
A B CNU752, CNU1173, CNUB51x94, CNU1265x1250 5] Z+Z 135%,
138%, 140%, 138% S& Ho] d2FFU L1zt 453 Esirh o 2
o] CNU752 A& 471A #¥ RFdA XO &-4=7F 714 fz-ﬂl LHERSEAL,
CNUJ1265x12502 Hexane, Ethyl' acetate, Butanol® —%—%ﬁ'}ﬁi S u XO g7}
=7 Jehg g0z RS FZ2 S Y5 o AL whAoR Agss
Aol w8 RALoZ AAHAIY
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Fig. 14. Xanthine Oxidase activities of developed waxy maize with white

yellow and purple.

c: Chalok 1
5. CNUBH1x94
100 CNU1324

I: CNUS04-3
6: CNU7TH52x890

2: CNU510
7: CNU1173

.-.87_.

3: CNU752
3: CNU1241

4: CNU451x249
9: CNU1265

11: CNU1241x1330 120 CNU1265x1250 13: CNU1173x1226



12) Catalase &A%

A A E gk Catalase 4 EE vl u3t7] 98 19 994 Zo] Z7] &
iz &3 23 35 &vdd wg 4 AlF B 249 Aol B,
Methanol F=Ed AT CNUSM-3 AEF CNU4S1x249 wg<FolAl  140%,
CNU7T5290 A4 142%, CNU752x890014 150%, CNU1173x1226914 160%=
catalase A E7} A YEIW S Hexane FEEQ 7Z4$d+= CNU50M-3,
CNU752, CNU451x249, CNU1265, CNU1265x1250 Sl 223 Ethyl acetate
Z2Z 2o E CNU510, CNU752, CNU752x890, CNUI265 S0l A, Butanol %2
B9 ZdFd+ CNUS04-3°] 160%= 7}17’ =3, CNUT52, CNU752x890,
CNU1241 So) Z+7} 140%, 150%, 144% F& B catalase S =7 EA e
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Fig. 15. Catalase activities of developed waxy maize with white, yellow and
purple.
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Tannic acid& ET=4R st 54 5o % polyphenol &S =
4 A= 39 13 2k 29 19149 Zo] #199 polyphenol o] E&
A0 2 #19, #21, #94, #165, #checks 7F AEZ 531 Y= Aoz AT
Q. #1737 #100 A2 AL E X2 H5lE polyphenol ko] & A 3]
3o Aog #EHUY. wEbAd polyphenol 313HE 9] dhakol =& A FdA =
FasA S el Aoz AlmE
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flo M
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W
=

373 |
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10 12 19 2 9 10 13 153 165 178 check
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Fig. 16. Polyphenol;_ compounds of the selected CNU mazie hybrids.
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2 200 A 9F 7ol #19, #94, #133, #153 E #checks] A Aol =A HAHA I
3, #1009 A9E W e A ZAL Yok a8 20049 2ol
polyphenol & &o] =& Fo A= xanthine oxidase A s &Aool = S XU,
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polyphenol 3r=o] 7} w9kd #1009 A+ xanthin oxidase AEHE 7} @
Al UrFJrkl-E} #1004 #checkw-& A @ ZE AF7oA Fdd=al viga C
Bt} =& xanthine oxidase &4< e lr}l. webA xanthin oxidase A8 2
Jo o4% Ud s polyphenol 3#e] uHlddle AR AlmHUoH,
&9 w9} o] #1007 #checkE A3t e A FolA =& A S
el 91 o

p

3.78 — . — — - 120

3.77
100

3.76

3.75

PP

3.74

3.73

3.72

1 20
3.71

3.7

check Vit.C

Fig. 17. Inhibitory effect of selected CNU mazie hybrids
on xanthin oxidase activity.

X0O; Inhibition percentage of xantine oxidase (units/mg protein),
PP; polyphenol contents (lg/mlL)

3) Catalase activity(CAT) 434

%d'polyphenol grefo]l =& ToA] catalase AHAE =2 ZAoE YEETH
B} AR TEE AFR T 1 3l ‘ _ o
H, #100= A2t e A gz oF 60780% A9 catalase ¥
= YERRIT
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Fig. 18. Catalase activity of selected CNU mazie hybrids.
CA, catalase activity (units/mg protein), PP; polthenoI contents (lg/mlL.)

_92_



3.78 . 120

—e— 50D

377
{ 100
3.76 |
1 80
375 }
' 0
L 374 16009

3.73 |
1 40

3.72 |}

1 20
3.71 |

3.7

153 165 173 check  w.C

Fig. 19. Superoxide dismutase (SOD) activity of selected CNU
mazie hybrids.

SOD; SOD activity (units/mg protein), PP; polyphenol contents (ug/ml)
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5) DPPH A4 @t]zd Ba Az Fol% =4

1 Hl gl 5FR] &t} #1655
Aeld A BE @@%oﬂﬂ ) omaa%czl e ¢ B =& DPPH 27%
& Jeride
3.78 80
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Fig. 20. DPPH radical scavenging activity of selected CNU
mazie hybrids.
DPPH; units/mg protein, PP; polyphenol contents (ng/mL)

c]el AwolA #1002 polyphenol FaFe] ThE Tol Hlstel e HolYliL
st gA s BA 2ASJY. 41008] DPPH £7%°] & 23 fAZA#HE
HE BARRP0) PO R2 A0 FURIYE L A0 4RANG. 5
“‘ 419, #84, #133, #153¢] Z94-= polyphenol BFE %% A8 FAHBYE

- 04 -~
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1. CNU 19 &%) 4854
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Flg 21. phenotype of CNU 19 waxy maize hybrid, whole plant(A),
before(B), after(C) husk removal.
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Table 12. Comparison of the major characteristics among domestic
leading waxy hybrids including CNU 19 '

(ﬁ'n racters Stem Ear D?gs Stem Ear Kernel Sugar Pericarp
ht. ht. dia. length dia. row content thickness
Hybrids tassel -

| {cm) (cm) (day) (mm) (cm) (mm) (ea)  Brix(%) (m)

Chalok 1 171 8% 38.7° 6.15° 21.2° 16.3¢ 40:.2-"' 12.3° 14.8° 48.5°
Yeonnong

- 162.5° 63.5 6.22% 23.0° 19.6° 38.2% 10.0° 14.5* 46.8°
chna |

CNU12 168.8°60.0° 6.20° 23.7¢ 21.2°°® 455> 13.3° 14.2%° 34.7°
CNU19 186.3%58.2% 6.20° 27.7° 20.6™ 48.5° 15.7° 12.8°° 35.8°
Daeduk 2 172.8% 61.8% 6.19° 30.3%* 20.9%° 44.0° 12.7° 12.7° 63.8°
Daeduk 3 167.3°49.7° 6.17° 29.7° 22.2° 46.7% 13.3° 13.3%¢ 58.5°
_CNU 52 169.8°58.2° 6.20° 25.3° 15.2° 39.3° 13.7° 13.3°° 48.3°

In a column, means followed by a common letter are not significantly

different at the 5% level by DMRT

Table 13. Mean sguares for major characteristics of CNU 19 waxy

-maize hybrid

Mean sguares

SV df Stem __ Dtays Stem &'  Kernel iﬁar:t Pericarp
ht. -—af M- 10 4ia  Length Dra M thickness
tassel | | Brix T
Total 41

1.4 951" 17.3% 42" 0.7"

Treat. 6 330.0"455.7 3.2" 73.1" 41.1
1.4 41 24 13  0.04

_Error 35 186.6 40.2 0.1 1.6

NS, ** ! non-signigicant and significant at % level respectively

% TxG) A BAENAR 23S AN ZE SHAM nme) FolF
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ZE Ho FAEF7H & 15Y EXo) 4TS & F AT

Table 14. Heterosis on CNU19 waxy hybrids

| Leafﬂ Ear
Characters Stem Ear D;ays Stem Tillers/

o) .
\ ht. ht. lenght width length dra  dia.  plant
. tassel

Hybrids

. (em) (cm) (day) (cm) (om) (cm) (mm) (mm) (ea)
2369(F) 202 85 70 82 7.2 15 35 20 1.4

2391(M) 198 30 70 90 100 125 33 18.5 0.8
F1 212 83 01 90 112 206 435 . 277 2.3
Heterosis(%) 6.0 06 -128 46 302 498 426 438 109

Heterosis(%)- (F y — Mid. paafem?Mzd parvent

CNU 199 FoEAd ois ZE44 ALS Avud ¥ oA 2iukg
A7) 7F RS Bo] 243 A¥L Bol TE SAJ $HASYT 32
9 77t A vEhgey x7] 139 AATL= | &=
A7y A71H A Rk

2 A7 43 94 EEo=2 Add CNU 19 X 244 IFZFFEL T 1494

o] muld EF7F 34 AErIE HA7] WiEel F1 Aol Hadh

B =)o}
AsIg HEE 24 Bask fel AQHaA F1 o) s @ Aoz
ae
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