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SUMMARY

Factors Causing Low Seed Quality of Corn Hybrids

and Their Improvement

1. Factors causing Low Seed Quality of sugary and shrunken-2 Corn

Hybrids and their Improvement

A. Factors Causing Low Seed Quality of sugary and shrunken-2

Seed quality of sugary and shrunken-2 corn hybrids is much lower than that of
dent corn hybrids, especially under the sub-optimal temperatures and high soil
moisture conditions. The lower seed quality of sugary and shrunken-2 hybrids
may come from genetic factors, improper seed maturity, infection of fungi,

mechanical damages, and deterioration of seeds during the storage.

1) Ethylene production and seed development
Ethylene production of shrunken-2 seeds was much higher and started earlier
compared to that of sugary. The ethylene production seemed to be related to the
death of endosperm tissue to form a cavity above the embryo and might cause

reduced starch accumulation in seed.

2) Control of ethylene production and seed development
Application of anti-ehtylene chemicals such as aminoethoxyvinylglycine (AVG)
and silver thiosulfate (STS) at 9 and 21 days after silking (DAS) reduced ethylene
production and increased chlorophyll content and 100-seed weight. Therefore, the
anti-ethylene chemical may be utilized in seed production of sugary and

shrunken-2 hybrids if more detailed researches are conducted.

,10,



3) Optimum harvest time

The optimum harvest time for hybrid seed production of sugary and shrunken-2
was 42 and 49 DAS, respectively according to the results of two years
experiments. Hybrid seeds harvested at the optimum time showed higher
emergence rate in cold soil test, faster emergence time, and better plumle growth
due to a higher a-amylase activity, higher 100-seed weight, and reduced leakage
of sugars and electrolytes.

Immature seeds showed lower seed quality and late harvested seeds may be
decayed or germinated in the field in rainy season. This results could be utilized

in hybrid seed production of sugary and shrunken-2 in the future.

4) Drying of seeds

Drying of seeds in a 32C air—forced drier showed similar results as drying in a
greenhouse or in out door in terms of emergence rate, emergence time, plumule
growth, and a-amylase activity. However, the time to get 10% seed moisture
content in a 32C air-forced drier was four days, while it took more than 20 days
in a greenhouse and out door.

Under the Korean environmental conditions sugary and shrunken-2 hybrids may
mature in rainy season, so air—forced drying may be better choice to improve seed

quality and to save labors to dry seeds.

5) Shelling of seeds

Hand shelling did not give any mechanical damages to seeds regardless seed
moisture content, while an electrical corn thresher gave some mechanical damages.
The optimum seed moisture content to reduce mechanical damages and to improve
seed quality by a corn thresher was 15% for sugary and 12% for shrunken-2
seeds. At the optimum seed moisture contents, the number of damaged seeds and
leakage of total sugars and electrolytes were minimized and a-amylase activity,
germination rate at 25C, and emergence rate in cold soil test were highest.

Hand shelling improved emergence rate by 5-15% for sugary and 15-20% for

shrunken-2 in cold soil test, but requires more labor. The way of shelling should

,11,



be decided by considering seed quality, seed price, and labor cost. For mechanical

shelling an appropriate corn thresher should be introduced to reduce seed damages.

6) Seed storage

Seed quality of sugary was higher than that of shrunken-2 and it decreased
steadily a little for 10 months storage period. After 10 months storage, germination
rate decreased by 5-10% at 25C depending on storage conditions, while
emergence rate decreased by 5-20% in cold soil test. In contrast, during the same
period, germination rate of shrunken-2 decreased by 5-40% at 25C, while
emergence rate was extremely low in cold soil test (less than 20%).

Seed quality was maintained highest at RH 709 regardless temperatures and at
5C and RH 85% shrunken-2 seeds deteriorate severely. Seed quality was not
reduced in ware house during the first seven months because of low temperature
and low relative humidity over winter time.

When hybrid seeds of sugary and shrunken-2 are produced commercially in
Korea, they should be stored more than eight months before planing in the next
season. Hybrid seeds of sugary may be stored at RH 70% at temperatures
between 5 and 15C, while other suitable seeds storage conditions should be
studied for shrunken-2 seeds.

Seed deterioration of shrunken-2 seeds during storage was largely due to a

rapid decrease in a-amylase activity.

B. Improvement of Low Seed Quality of sugary and shrunken-2

1) Osmoconditioning
The optimum water potential (WP) of polyethylene glycol for osmoconditioning
of corn seeds differed depending on genotype; 0~-0.3 MPa for dent corn and -0.
3~-0.6 MPa for sugary and shrunken-2 seeds. The higher emergence rate, faster
emergence speed, and better plumule growth of seeds osmoconditoned at the
optimum WP were due to an increased a-amylase activity, and DNA and soluble

protein contents, while reduced leakage of total sugars and electrolytes.

,12,



2) Matriconditioning
The optimum moisture content of vermiculite for matriconditioning of corn seeds
was 125% regardless genotype. Matriconditioning increased emergence rate,
emergence speed, plumule growth, a-amylase activity, and DNA and soluble
protein contents, while reduced leakage of total sugars and electrolytes. At the
optimum WP of matriconditioning, the emergence rate can be improved by 20%.

Thus, matriconditioning could be utilized to improve quality of poor seeds.

3) Fungicide treatment and seed soaking

Treatment of a fungicide (Benlate-T) increased field emergence rate by 10%
and seed soaking increased it by 6%. The field emergence rate of sugary and
shrunken—-2 seeds was not affected by the time of fungicide, either before or after
seed soaking.

The effect of the fungicide on the emergence rate of sugary and shrunken-2
seeds in cold soil test was greater than at 25C and it was greater in shrunken-2
compared to sugary. Thus, seed treatment of fungicide is essential for shrunken-2

production especially in early planting.

4) Matriconditioning and seed soaking
Matriconditioning of seeds delayed water uptake a little, reduced leakage of total
sugars and electrolytes, while increased a-amylase activity, germination rate at
25C, and emergence rate in cold soil test. The optimum duration of seed soaking
was three hours for sugary and six hours for shrunken-2 seeds regardless seed

matriconditioning.

5) GA treatment
The a-amylase activity of sugary was low, but it increased as concentration of
GA increased up to 10 M. However, the a-amylase activity of shrunken-2 seeds
was high and GA did not affect on a-amylase activity.
In this experiment commercial F1 hybrids of sugary and shrunken-2 were

imported from the United States and seed quality was extremely high (germination

,13,



rate at 250°C and emergence rate in cold soil test was higher than 97%). Thus, GA
treatment was not effective to improve seed quality. However, GA treatment could

be effective to low quality seeds.

2. Optimum Harvest Time for Seed Production and Productivity of Silage
Corn Hybrids

1) Optimum harvest time for the seed production of silage corn
hybrids

The optimum harvest time for F1 hybrid seed production of Suwonl9 and
Suwonok was 49 DAS and for that of Kwanganok was 70 DAS considering
emergence rate and plumule height in cold soil test. Early harvest caused a lower
100-seed weight and a-amylase activity, while higher leakage of total sugars and
electrolytes.

In contrast, silage yield of seeds harvested 56-70 DAS was highest when
percent stand was maintained high by planting two seeds in a hill and removed to
leave one plant at 3-leaf stage in all hybrids. Therefore, the optimum harvest time
could be 56 DAS considering field emergence rate, a-amylase activity, plumule

growth, and silage yield when a single seed planter is used.

2) Silage productivity of Korean improved and imported corn hybrids

Early growth of Korean hybrids was better than that of all imported hybrids,
but early growth was not correlated to the silage yield. Silage yield of NC+5514
and P-3323 was higher compared to Korean hybrids, while silage yield of the rest
four imported hybrids was similar or less than Korean hybrids. Seed price of
Korean hybrids was less than half of the imported hybrids. Therefore, Korean
hybrids should be recommended to silage corn growers when they want to grow
many different hybrids. However, leaf senescence of Korean hybrids at harvest

time should be improved through a breeding program.

,14,
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H o2 & 2l ey 3He

Al A =l - 9] dEokel o

=
~
4
=
1z
S
ot

1. =2elAe) drqe A4

Ho

T A4 #3 AlE gl
=1 30Tl A 3- 6/\]7J, 23555 E 3

- ~ 10~
A% A7 F 25-30CA Ho] 1-2mmEAEE HolAA &3 (A 5, 1996) A

i

>
s

A

P,

o A Fobgo] vrop 4Bt AAEE FA7F of H

t}. £2}o| Captan, Thiram 5 2#AZS 29 8.

2t vt A Seo & (2002)= Mol A AlEEE IHFEY] 2 FolES A
T SESFFE 74-100%, 2S5 79.9-982% o] Atk

2. Zoldl A AT AH

b GeFFE sugaryl (sul) AR AujEn, Z2bo] & o] HELSLS WU
AN AEFA o] Ao wolgo] vtk g 1Yy 2YSFFE shrunken—2 (sh2),
brittle2 (bt2), sugary enhancerl (sulsel)dl| A vjE & EdWo|AZ FAto] o ke
TR 2-39 Fa, dEFAe] dAS] Ao %OPEO] S AAAEY] Ae @
o] Whol&2 42.0-96.0%, 234 11.0-68.0% (Young et al, 1997)

v @S eg 2GS a4e TA S50 A ethylene ZAYSFe] vFA E7F o
A % 12, DNA fragmentation®] 7138k 9F-o|x 28] 3+ ehtyleneS A XL
A e SHeta, AFEREC CCCY A4S 9 A|8l= aminoethoxyvinyl glycine (AVG)2
DNA fragmentation 743t (Young 5, 1997)
Wobg 5 F 20974 obF HA43] FrlekslaL, 20-429 7t
A= Fobgo] 100%0)R oy F5 AEFTS A & 29714 T57I3te] AFE F
7} (Styer S, 1980).

2k kA F o] 1S A Al Tolg e

I} frope] A A R whe}l 46-65U7HA] 57 (Knittle & Burris, 1976).
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O

vh @S 55et 2855 FAF $ 1830974 4F Y Solgo] TUkshY X
Gk A2Zol Aol Foled FRALS EAF § BUAZA S7F (Bennett 5,
1988; Churchill & Andrrew, 1984; Sprague, 1936; Styer & Cantliffe, 1983; Styer %,
1980; Willson & Trawatha, 1991).

vh @SEe 23S $AE T o] gol dxEHETE a1, Hddo] WA
7] A9 STl Ao o TRl e8|y AstE= A =
& Cantliffe, 1983).

AL gl Y AlgE & ) vk A2 &8 o] A3} (Peterson &, 1995).

oh. A% F Aulsiest 27t w2 oA AAetH FAE o] A "o
(Moreno- Martinez &, 1998; Chang & Sung, 1998).
A S-St 2FSFaEE ol RS20l BA ol TAF etd W 4 g

] Burris, 1992).
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7 &=, 9 T APA TRl Fol 7h 1 AAHE Sote] dajd Fo] rEd
(Styer & Cantliffe, 1983).

Bl 257} @S u 3EIH S55E AEGAE ol Ao oA EL A2 A
ZA&b= Fusarrium, Phythium, Penicillium 5 ESAA WS SA3HA W25t £}
7} wolsk & ojgn e Jud WwAloR FHolgo] ol (Perera & Cantliffe, 1991;
Mohan & Wilson, 1990).

v}, g#Ho] grolzl @&l 29SS4 FAH= osmoconditioning (Murray, 1990),
solid matrix priming(Parera & Cantliffe, 1991, 1994), presowing hydration (Bennett &
Waters, 1987, Gerber & Caplan, 1989) & TAAZE 3t 55 F5T ul &= FAHE
S| EAA FH A de] FES HARAA FohsEs ol ol

RS PN

O

i

e

o HA=3= AR Tera-Sorb o]|& & F42 x4 Ao

[e)
21, Whol-g-o] A ES (Sabata 5, 1987)
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& st woprt
A
v A &0t} (Callan 5, 1990; Harman & Taylor, 1989) Captan, Thiram¥} %
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)
oo

o m
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!
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2500 2 30%7F A

&

¥ THTE AHse] AR ZY.

5) Ethylene &3

rolrts FEete] FAE AAE YA FEE AEe Zesdt 1 FAE
228 paper towel ¥ =3 wound respiration= $lol7] $13Fe] 27C incubatorel A
AlZE FeE Folie T4 15695 50-mL FA7]o] €3l 50 mLE volumes %E F
A5 septumo 2 o} 27Tl A 3A17F ethylened WA FAH7] e F7] 1
mLS ¥} gas chromatography (GC)(DS 6200, Donam Instruments, Inc, Korea)=
2819t GCY 712 Porapak-Q column, FID detector, injector =% 1107C,
oven =X 70T, detector =% 170C o|le™, flow rate= N; 30 mL/sec, Ho 30

mL/sec, air 300 mL/sec ©] it}

—_

- g

D oH, w2 FA FAY g

AT 21URE 5674 A F, HSes 9
1

he
ot
e
RN
h

1

g

SREREE

i
g
o

Table 1-1-1. Changes in dry weight of embryo and endosperm of dent, sugary,

and shrunken-2 seeds. (g/100 seeds)
Days Dent sugary shrunken—2
after

silking Embryo|Endosp.| Total |Embryo| Endosp. | Total |Embryo|Endosp.| Total

21 05 f'[103 e|108f | 1.8 e | 146 c [164d| 06 e | 68¢c |74d
28 09e [128d|137e| 19e | 146 c [165d| 1.2d | 86 ab] 99 ¢
35 16d |175¢c(191d | 34d | 173 ab| 20.7 c | 29 ¢ | 87 ab|l11.7 ab
42 23¢c |197b|220c | 37c | 176 a (213 b| 34 b | 92 a |126 a
49 26b (211 b |237Db| 44b | 176 a |220 a| 39 a | 81 b (120 ab
56 29 a |237a|267a| 46a | 172Db (218 a| 39a | 80b |116 Db

Y Means within a column followed by the same letter are not significantly

different at the 5% level by Duncnan Mutiple Range Test (DMRT).
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) W FA; b Ee B4 F 20%0) WA BSsen
AF B6UAA A% FAstel B4 F 6Uel b Btk BeFFE 24
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Aol = vk FuTh WF AL WO 3B5Y ol FlE o F/A %ol v

shrunken-2

zzZ1 Endosperm
mmmm Embryo

|

21 28 35 42 49 56 21 28 35 42 49 56 21 28 35 42 49 56

Days after silking
Fig. 1-1-1. Changes in embryo and endosperm dry weight of dent, sugary, and

shrunken-2 seeds.
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Ak 7 olFol AA WekA gk olde FAL F 20A%H 2a7A4%: e A
A&Eo Wi AFEERDG o BgAR 1 ol Fe ws Wi Lo £EE F

Aeelr] WEow AztEr

rr

40 | —@— Dent

—_ —b— sugary

c\\c: 35 | —8— shrunken-2

2 30+

©

Lo

he} 25 r

[}

o 20+

o L

g 15

S
10

uEJ ./././"—._—.
5 -
0 1 1 1 1 1 1

21 28 35 42 49 56

Days after silking

Fig. 1-1-2. Changes in embryo/seed ratio of dent, sugary, and shrunken-2 seeds.

2) w2 e WEHE W3
=3

7h "X FE EAF & 219 oln FA HEIEHEH 1/35 = X 5F (cavity)©l
AR, EAF T HYd= AKX Zo] denting HUTH EAF T 429

B7kA] 22 o] I AEF AL, 49Y o] Fofl = v F9lol = F 2 o] IALE T
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DASY

Dent

sugary

shrunken-2

21

28

35

42

49

56

L'

Photo. 1-1-1. Seed development of dent, sugary, and shrunken—-2 seeds.
DASY; Days after silking
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}+= ethylene A& B 29 1-1-33 2t}
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Fig. 1-1-3. Changes in ethylene production of dent, sugary, and shrunken-2 seeds.
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ZF2FFE EAF & 499714 ethylene TR o] Al Z7Hsd o 569 o
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wo] FAE wAEN FSFFE A F 569704 A& Skt o Y 2E S5
T 4997HA Frst T e whAEY] A9 FALS 27)dE gSFFRt 3
Fo] =ol FAF F 219l wif FAVE @SSR A, 29S5eEE b
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LS B O Fo] S Tl wel dAsE @itk v S E A &
2140l = ethylene WA o] @34t 2FSFFo] FHO|AAT FAF $ 3597
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49 ethylene &8 ZAA A7 EALS

7b AT A

23] w22 AL ethylene G &Foletd ethylene LA S Alsh=
245 A std e F5S 31 4 Q3 vHH ethylene S 2435t &4
< Agstd o H5E oL AAAZA ¢ s Aolth. 1A ehtylene HAES
A 8= aminoethoxyvinylglycine (AVG)9} silver thiosulfate (STS), 712 3L ethylene
HkAlS 2 43st= ethepone (CEPA)S A Eldte] o] EHo] 2349 ethylene
HA G FARS AAE A soh & olE FAE AET o dure A Ee

qkef ethylene TS AAAA F2ke] FAS S7HAZE & duE 2ES5F
(e}

U s 9 By
1) FAEZF : Xtrasweet 32

2) AYGA ¢ =
7}) Aminoethoxyvinylglycine (AVG): 10 uM - ethylene 24 < A A
1}) Silver thiosulfate (STS): 10 mM - ethylene A & A A
t}) Ethepone (CEPA): 10 mM - ethylene %A &2 4]

3) Ethylene #A AAA 2 FHA AT
71 HAB A7), EAF 3 993} 2199 ZhzF 15 mLA 23] A F
) A He; 2dS 9 golah, £33 ear leaf, 2 E A A

4) 2N EE
7}) Ethylene WA= A} 5 12, 18, 24, 30, 36, 42U FAE F33&t Lolat
ZAR9 e Fx 158 FIDE #2#3l gas chromatography® 413} t}. Ethylene
A A1E 1. 55 FAY ethylene AT TAES 3 2o}

) FAPES AR dolate] F3b F-flel f1x% T2 2085 FA7F oF 2 mmY
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= 2dHES 7= T 0.2% Brililliant blue R 250 & 9o)] 30%7F M3 & A #3lo] A}

) 1008 % 83 T4 30gS 80T dry ovenoll Al 48A13F A& & FAE 54
eh) A% AsE AT FA S5 FAE 80T 5‘5‘%*—1 Az7) A 48X A x=

3k A2 05 g& 16mL ¥4 7] FE ¥i 80% ethanol 10 mLE 7}38to] 85T
o] gzl 302 BU F dAE7]elA 5000 rpmeZ 3083E FE8H] 4
DA s —’?‘43}5\’13@, o] #A4E& 3H WHESGH. FEE HES Kot

7bste] 25 mLot S w % 84ste] BAAoR SHerk
)

Nt

90 98 W 4T WPAANA 20T FE T FRE 23

o

o 23 ¥ 1%

1) Ethylene 2 %
Tl EAF F 993 219 ethylene 2 A Al AVGE STS, &34
¢l CEPAE A A=A, £, £S5 A holrtel Hgsds wl Aol ethylene
Aol WMstE By 1yl 1-2-13 Zrh

7h) FA el A gkol Ay v

Zﬂ—.‘.?'_

4 % ethylene A =L =AF & 18714 57138 & 309

7HAl sk v 7h 36l thAl S bk 270 9] peakZF AT
}) Ethylene 24 SAA (AVG, STS) A& o= F-9o] AHelstA ethylene
S FA 3 FaAAACH, AVGZE STSE U ethylene A oAl & 37 o Zioh
t}) Ethylene ¥4 X4 CEPA AH#l+ A WA peaksS TAISE FAF & 24
NA = o= B AFsdAY FA 8B} ethylene TA wFo] okt a8u) EA}
F 3690l & 2¥A peakoll A= A A EA Ao el H I AL FAET
ethylene A o] 23]y Aoy LPS HZ tol2tel g 22 ethylene A

ol AR Wokth

1
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25
Applied on whole plant Applied on husk Appiled on husked ear

£ 20+
-
3
& 15+
=)
=
E 107
[
g —@— Control
2 —A— AVG
£ 57 —&— sTs
w —O— CEPA

o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

6 12 18 24 30 36 42 486 12 18 24 30 36 42 486 12 18 24 30 36 42 48

Days after silking

Fig. 1-2-1. Changes in ethylene production affected by the position of AVG, STS,

and CEPA application.

2) 1008 %
Ethylene A AAA L =3
1-2-29} 72t}

AE

Aestsls o

7 100852 A 429704 F 7k i Th

1}) Ethylene
CEPAT Z2aAZTh

A A Al AVGeE STS+= 1009

lo
E
Ac)
Ll

Te /e, A

12
Whole plant

-
(=~} o
T T

100-seed weight (g)
(-]

Husk

Husked ear

—©— Control

—A— AVG
2+ —&— STS
—O— CEPA
o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
6 12 18 24 30 36 42 486 12 18 24 30 36 42 486 12 18 24 30 36 42 48

Fig. 1-2-2. Changes in 100-seed weight affected by affected by the position of
AVG, STS, and CEPA application.

Days after silking
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3) TAY AQ FF W
Ethylene WA AA A9} ZXAE A 2 =4,

3o
-

hvA
-

%

)

[e]

=

7 qhol2tell A 2] esl

& Eael A WAE wY 29 1208 04

7h olabts T AR Ee WEte AN $ 24974 AlE FTke 27% 74 =
43t & F243] 7aste] 42900 % oF 5% 2 #HAE A

) EAF 5 2497HA = ethylene oA A|lF ZXA7F T2 AW kel A
FE MAA kot FAF F 36Hol= AF FHY HAE AAAA

30

—®— Control
—A— AVG

25r —— sTS
. —O— CEPA
S 20t
g
©
2 15+
(2]
©
5 10F
[t

5-

Whole plant Husk Husked ear
o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
6 12 18 24 30 36 42 486 12 18 24 30 36 42 486 12 18 24 30 36 42 48

Days after silking

Fig. 1-2-3. Changes in total sugars affected by the position of AVG, STS, and

CEPA application.

4) 42 F g

Ethylene WA A A9} ZHAE A A Ao Heletds @l ear leaf< £l
2ol WatE B a9 1-2-49 2o

7h) o]2HkS 717t F ear leafd Q=4 FFS FAF T 18Yo b =ow 1
o] Foli= A #asAr EAF F 18Yel H54 ol M =AW A EAL
T 12 Mg E FHE AT a3 e

1h) Ethylene A SAARD AVGSF STS®| Al G54 5] #aE A
Aom, STSH = AVGX%F/W} tS B o]l

t}) Ethylene 24 Z71#1¢l CEPAY AH#+E FE4 dHEHS A A
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—©— Control
—A— AVG
—~ 4k —— STS
e —O— CEPA
O
2
(=]
E 3
=3
L
Q 2~
o
S
o
<
o 1r
0 1 1 1 1 1 1

12 18 24 30 36 42

Days after silking

Fig. 1-2-4. Changes in chlorophyll content of ear leaves affected by the position
of AVG, STS, and CEPA application.
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A
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Application on husked ear

Days after
silking

E o e |

- |
2
o
D
J

Photo. 1-2-1. Seed development of dent, sugary, and shrunken-2 affected by AVG,
STS, and CEPA application on the husked ear.

Control AVG STS CEPA

24

30

36

42
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b 2l A9
EGo ethylene W4 JAAS SAAE AHAS @ T4 G Feje] v
gRe T4 AAD ol A An Aaoh wEsA (hA 1-2-2).

Application on the husks

Photo. 1-2-2. Seed development of dent, sugary, and shrunken-2 affected by AVG,

Days after Control AVG CEPA
silking
12 IJ m - I.
| ] L
24 ,
'. rJ
42
|

STS, and CEPA application on the husks.




W) AdE AEA A A

Ag A EA A ethylene WA JAAL} ZHAAE Agstde wl A U
Fodde] mAE TS 2GS AA tolrtelyt Egel A A Ayt vl
sk (AR 1-2-3).

Application on whole plants

Days after Control AVG STS CEPA
silking
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- 99 4

Photo. 1-2-3. Seed development of dent, sugary, and shrunken-2 affected by AVG,
STS, and CEPA application on the husked ear.
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54 FFS AaA7IY (3" 1-3-4), A4 25 T Fe TF A4S FA

L= FAgEY i gasAY vzedd (A 1-2-1, 1-2-2, 1-2-3).
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35, 42, 49, 5621744 = 3kah A Th
W Az FE3k o2 2001dddl= x9S AAZ F BT FF
(Forced Convection, HB-503LF, Hanbaek Scientific, Korea)ol Al @S5+ 79, %
FEFFE 1097 A2k 200290 £9S A & 24AA AA A xst
A
o) g 2 A dxE FAE £o8 g3dlY, FFEA ¥E5E F44EH F

2o @o] 10T o]dte] WEare] A4

4) A

7hH Qg3 FAE 224 410 1009 FAE 3utRo 2 4,
W) FA5E golats st AFAR shxel FA] vkE 10099 AAFS
O~

=33}, 106°C dry ovenoll A 24A17F AZx3ste] FAS A5l
t}) Paper towel (25C)¢] wdrol& 3 wold < (Ts50) ¥ cold soil test =72 Zo}
&3 Foldg (Ts0): Fold FA= ol (33 x 24 x 7cm) ¢Foll paper—-towel<
6HoR Z3 XFAEHI HEE 58 ¥ F 3099 FAE gFste] 25T A
AN 7L FF HotE JHAE FAL
Cold soil testi= #oldate] FiE3teFo] 70%A Ao SFFE Aued EGS 2
cm ZolE Y3, FA 308S 35 3 2o EYS 2 cm dolE BE, o83

5
3
FrEASES AOSA (1983, 1990) Wl wat 10T

FEEF & T

2
J
jlied
2
o
2
AC)
ol
2L
£
i)
>
DN
Ol
(@)
=2

&2 5 7 A o AL
dlolg ol Zols T (T50)+ Taylor (Cornell University, 2000; 7§12k 2] WH o
wel HFubol A G7t gEek FA9] 50%7F wol i FolstEd A8 5= 7%t

= GFAdRZTEH AMeAed 2 WS b3 2ok Tso = [+ (N2 - ni) / (o)
-n)] x (F - t) (& N FHF o} = %0}711%1]—’?, ni¢k nj N/2 52 143
7§ %

Ut and f Dol W} T& ZEoldt A A
2h) =2 AF Al FE% (Anthrone A °FH): x}% 2o AL 1 FEu =
T FFE 2AE] 915te] £4 2093 EHS 20 mLE 50-mL 4ARE] 7] Fuo

Y 25Col A 24A17F H A% & Whatman #42 A2 o3tk o 5 mLS

15-mL ¥4 %27] %2 (Corning, US.A)oll EiL, 98% 3F2ke]l =91 0.2% Anthrone

AleF 10 mLs 7F8te] & & & 35 = FolA] 7583 vEAIR
7

oA WZAIZ T (Yoshida et al, 1972). ©hA] 1523 Ao X%
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(UVIKON 922, Kontron, Italy)E ©]&3t¢] 630 nmolA 3 LE Ao, A9
dFE TG AdFew At

b)) T2 ZAA A A7IHAEE (EC): 49 dafjd s A7 Slste] F
2 25693 3z SRF 75 mLE 100-mL EHehaE Wl @i, 20Tl A 24413F A
3k & EC meter (MC126 conductivity-meter, Mettler Toledo, Switzerland) 2 7] E%
& SAAt (AOSA, 1983).

H}) a-amylase &4 FAF2] a-amylase 42 Reiss (1983) WHol| 9lsle =
Attt S A 10709 75 20 mLs Zeb2y Woll @i 25T A 71t
XA Y. 1 F 3"8S mortard] Wi, AAALE Jlsle] FAAZ] F pestles o] &
sted AZA wp = A7FE 20 mLel 10 mM citric acid-sodium citrate buffer
solutions Zw# ¥WOoWA &3] mpajgrt. 2 &HS AAE2 7] (20000 g, 4T)el
A 2087 E83te] crude enzyme solutions WFETH Al¥ o] 2 mLe soluble
starch solution (0.05% starch in 0.05 M citric acid-sodium citrate buffer) 1 mL<]
crude enzyme solution2 ¥ % ZA] (0 time) ¥ 20%7F W32 5 7 mLe HCI
< Yol &S AAAZIT ©A] 1 mLe iodine solutions ¥ol WAAIZ F
spectrophotometerE ©]-&38o] 580 nmol A L=
time®] F3F=olA 203 WHSAIZ &R FHEE Wil 1 gS 0 timeo] 53

o W& 1008 = LEFH AT
o 27 9 1%

1) 1009%
FAe] Lol me 1009%e) WeE 19 1-3-1e04 mE, BessE 2001d0]
291, 20020l = 49074 A&stel FAhstEont 1 ol Folt FrbekA @

A ¥ 4
g3l 20010 = EA4F F 499 o] Fo M7t & & FZA3] o] AR e,

ket
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71 69 10-159 24 371 79 sl Hled FHvlel Fuih oW -
Aol FATF HAY FwelE shel FAZ ANSII W BT DAl (A
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sugary shrunken-2
30 30
25 - 25 F
2
£ 201 20t
=
(]
3 15+ 15
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9 10r 10 F
3
T 5l =O— 2001 5k —— 2001
—@— 2002 —=— 2002
0 1 1 1 1 1 1 0 1 1 1 1 1 1
21 28 35 42 49 56 21 28 35 42 49 56

Harvest times (days after silking)

Fig. 1-3-1. Changes in 100-seed weight of sugary and shrunken-2 with different

maturities.

Photo 1-3-1. Viviparous germination and fungi infection of ears before harvest.
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sugary shrunken-2
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Harvest times (days after silking)

Fig. 1-3-2. Changes in moisture content of su and sh? seeds with different

maturities.

3) 25l A Tol&} cold testoll Al Eot&

FALe] Ao wrE 25T paper toweld} cold soil testol] ] Fol&S HWE 1Y
1-3-33 2tk @555 FAE 25TCoA opr 7| A § 213 28Ul
A= alfoll whh wolgo] 5-60%% =3 ko) 35-4290l FEg FA= ol
°] 90% ol’olAth L& cold sol testoll Al EFol& EAF F 2193 28d
TA = Fob&o] 8%olstE =3] ukokou 359 o] %o FEg FAE Fob&o] of
80%% frAlstdvh. 18y webs FAF § 369 o
o] Fol& 25TolA Wol& H} 15-20% SAAwE &L v ekt
, 2RSFEFANE 24 T 21U 583 Fa4o] 25T A WolgS ol w
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Foll M Eot&& dFs8r] Astoir = dopA 2ol WA FE = ARTE cold
soil test® z17gstol FAFe] &g FASolof & Jlow yehet

_4

sugary shrunken-2

100 -

60 r

40 -

—&— 25°C 2001
—— 25°C 2002
—O— Cold test 2001 r
—}— Cold test 2002

20 -

Germination & emergence rate

21 28 35 42 49 56 21 28 35 42 49 56

Harvest times (days after silking)

Fig. 1-3-3. Changes in germination rate of sugary and shrunken-2 seeds with
different maturities in a wetted paper towel or emergence rate in a cold soil
test(10°C for 7 days followed by 25°C for 7 days).

4) 25T A wold 9} cold testoll A EolLSF
1

g § doldget FoldgEs 17 1-3-40A B, 25T E @St 29
S 2001 20020 e FA BT U)ok wAgle] of 290t
&3 cold soil testoll Al T4 20013 200230l =38 FA BF £33 @
Aglol Fotdae oF 99, 2GS T2 F87]dd wet 9-11Y9 At
53 2S5 20014 8% F2 5 35, 42, 4990 2 A= 2 o]
T3 FARHY Folr|gte] oF 2¢ wgl=dl o] AL a-amylase Ao FU1E A
W wdo] e Aew AzddEd (29 1-3-9 Fx)
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sugary shrunken-2

12

3 S L e
—_— 8 B B
"4
>
S 6l —— 25°C 2001 |
;’ —— 25°C 2002
ﬁ —O— Cold test 2001

4r =}~ Cold test 2002 o

21 28 35 42 49 56 21 28 35 42 49 56
Harvest times (days after silking)
Fig. 1-3-4. Changes in time to 50% germination of sugary and shrunken-2 seeds

with different maturities in a wetted paper towel or time to 50% emergence in a

cold soil test (10C for 7 days followed by 25C for 7 days).

5) frols 2 100853 Frots Y #A

GEFTel 2@3SFTY T 78719 cold soil testoll Al frof AEFS 1H
1-1-5014 BH, @S35 E SAF & 3BAAE FF717 2555 Fobsol 78t
ROt 1 o]Fe= & Aol7b YT 1Yy 27T rE A F 49U7HA] 9
717F A % 71

7 AQRGE F2e] 100850 Sk
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Fig. 1-3-5. Changes in plumule dry
weight of sugary and shrunken-2
seeds of different maturities in a

cold soil test in 2001.
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shrunken-2
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Fig. 1-3-7. Changes in leakage of total sugars from sugary and shrunken-2 seeds

with different maturities in soaking water. Ears were dried in an air—-forced drier

at 35C in 2001 and in a greenhouse in 2002.
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sugary shrunken-2

140 + 140 +
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Fig. 1-3-8. Changes in electrical conductivity (EC) of seed soaking solutions of
sugary and shrunken-2 seeds. Ears were dried in an air—forced drier at 35C in

2001 and in a greenhouse in 2002.
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sugary shrunken-2
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Fig. 1-3-9. Changes in a-amylase activity of sugary and shrunken-2 seeds with
different maturities. Ears were dried in an air-forced drier at 35C in 2001 and

in a greenhouse in 2002.
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Ao 871 1009 Z, cold soil testoll Al Eob& 3 frof AEF, T4 9 A
A FEF, aamylase 4 TS THHoE 1H 47| = E55F (Hybrid
Early Sunglow/Golden Cross Bantam 70)& A} § 42d, 298494 (Xtrasweet
82/Fortune)x= EAF § 49¥ 0|t & @S FFE FAF & L2974 = 217]7} A
AG+E 1008 (Fig. 1-3-1), cold soil testoll A &=
(Fig. 1-3-5), a—amylase &4 (Fig. 1-3-9)¢] &7}t
o 7 F& (Fig. 1-3-71¥ A2l F& (Fig. 1-3-8)2 #AsAaL L o] Foe +
S717F Ad s o= Wkt glolh.

T EAE O A9AHA g7 AL

soil testoll Al Zol& (Fig. 1-3-3)3 o} #AEZF (Fig. 1-3-5), a-amylase &4
(Fig. 1-3-9)°] F7tatd i, Ta5 & AAsIAS o & +F (Fig. 1-3-7)3% A
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1991), a—amylase €A% Astgth (Lee et al, 2002). 1831 YUHF =A +3 =
o &eo] Aty Al #F A4 AU BESFgolA e Aso] A
H Sl (Styer et al., 1980), a-amylase &4 %= AT (Lee et al., 2002). 12|l
Yyt M= FEr]el 7lo] Eal, H7F ol & Afeles sty A A7t
AAY gatolyl wbAlElE R H 7)o 483} = AqeoA] FHEAZIW q
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H
o
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=
% 2FEFTFs o 0%l A=
(Fig. 1-1-2) o]AL F8A 7|9 FA FEIFS dS5FFE 50% (Bennet et al.,
1988), 2324+ 50-56% (Wilson & Trawatha, 1991; Churchill & Andrew, 1984)
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Fig. 1-4-2. Changes in moisture content of sugary and shrunken-2 seeds by

different drying methods.
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Table 1-4-1. Germination and emergence rates and length of plumules and radicles

of sugary and shrunken-2 at 25C and in cold test affected by seed drying

methods.
) Length at 25C Plumule
Seed drying Germin. | Emergence (cm) length in
Genotype method at 25C |in cold test cold test
(%) (%) Plumule | Radicle
(cm)
Out door 97.8 ns 81.7 ¢V 6.2 ns 12.0 ns 11.9 ns
Green house 94.5 917 b 6.2 10.1 9.9
sugary
Dryer (327C) 100.0 958 a 8.2 13.0 9.0
Average 974 ns| 89.7 A”| 69 ns | 11.7 ns| 10.3 ns
Out door 93.3 ns 625 a 5.0 ns 9.2 ns 12.1 ns
Green house 92.2 600 b 6.2 9.1 12.2
shrunken-2
Dryer (327C) 97.8 53.3 ¢ 5.7 10.2 105
Average 94.4 58.6 B 5.6 9.5 11.6

V. Means within a column for a given genotype followed by the same small letter
are not significantly different at the 5% level by DMRT.

Y, Menas of a genotype followed by followed by the same capital letter are not
significantly different at the 5% level by DMRT.

7}) Cold soil testdl A So}&; Eofo] 3Esle] ZFof AR S u dofTs=
23 EFFEY Folgo] of 31.1% =t adyY 55 TR AW uE
2Zbgo] A= STl AR>S0k o7 HAXI FAke o}
e}
=

o] 7b Esth Yy 2@ SFFolAe 4 W R o] AxT FxHe] wolgol
=z
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G4 BROG AZPUN] WEAGO] UAOH, BE S55 FFL, AZPU

=
Azwyol BE wSees x3S5re b Al

Table 1-4-2. Leakage of total sugars and electrolytes (EC) and a-amylase
activity of sugary and shrunken-2 affected by seed drying methods.

Seed drying Total sugars EC a—an.ly.lase
Genotype method (ma/e seed) (us/cm/ g activity
&8 seed) (% starch lost)
Out door 0.30 ns 86 b" 137 b
Green house 0.33 9.1 ab 16.9 ab
sugary

Dryer (327C) 0.39 9.7 a 213 a

Average 0.34 B? 9.1 B 17.3 B

Out door 132 b 365 a 55.0 a

Green house 1.04 b 248 b 49.8 ab
shrunken-2

Dryer (327C) 250 a 332 a 401 b

Average 1.62 A 315 A 483 A

V. Means within a column for a given genotype followed by the same small letter
are not significantly different at the 5% level by DMRT.

Y, Menas of a genotype followed by followed by the same capital letter are not
significantly different at the 5% level by DMRT.
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Ak RS sl At B4 FEFE] 12%
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Table 1-5-1. Mechanical damages of sugary and shunken-2 seeds affected by seed

moisture content when threshed by an electrical corn thresher.

Genotype Seed moisture Normal seed Damaged seed
(%) (%) (%)
12 54.4 b 456 a
15 70.8 a 29.2 b
sugary 18 706 a 294 b
21 722 a 2718 b
Average 67.0 B 33.0 A
12 81.1 ns 189 ns
15 74.4 25.6
shrunken—2 18 76.1 23.9
21 73.3 26.7
Average 76.2 A 23.8 B

¥ No damages were observed in hand shelled seeds regardless seed moisture

content.
2) 25T oA dol& 3} cold soil testol A Sol&

e FA4E dA B4 FEET] o 10% NS AxF F -10C] A%

t7F 25CoN A 2olg-3} cold soil testoll A Eol&S B 19 1-5-13 7t} dhol&
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Fig. 1-6-1. Changes in daily maximum and minimum air temperatures and daily

minimum and maximum relative humidities (RH) in a ware house.
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shrunken-2
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4 6 8
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Duration of storage (months)

Fig. 1-6-2. Changes in germination rate of sugary and shrunken-2 seeds stored at

different temperatures and relative humidities (RH) and germinated at 25T.
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Fig. 1-6-3. Changes in plumule length of sugary and shrunken-2 seeds stored at

different temperatures and relative humidities (RH) and germinated at 25TC.
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Fig. 1-6-4. Changes in plumule dry weight of sugary and shrunken-2 seeds stored

at different temperatures and relative humidities (RH) and germinated at 25TC.
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sugary shrunken-2
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o
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Fig. 1-6-5. Changes in radicle length of sugary and shrunken-2 seeds stored at

different temperatures and relative humidities (RH) and germinated at 25TC.
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Fig. 1-6-6. Changes in radicle dry weight of sugary and shrunken-2 seeds stored

at different temperatures and relative humidities (RH) and germinated at 25TC.
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Fig. 1-6-7. Changes in emergence rate of sugary and shrunken-2 seeds stored at
different temperatures and relative humidities (RH) and germinated in cold soil
test.

,73,



o]

o
of & Zol7 gt

5C RH 85%°lA] 77

1
.

I~ O~
et

2
el

Bk v Foioh

shrunken-2

sugary

—@— 5°C,RH 70%
—A— 5°C,RH 85%
—O— 15°C, RH 70%
—A— 15°C, RH 85%

—©@— Ware house

(= o o
(3] N -

Ar.m Bw) ym Aip ajnwin|d

10

10 0

Duration of storage (months)

-8. Changes in emergence rate of sugary and shrunken-2 seeds stored at

Fig. 1-6

different temperatures and relative humidities (RH) and germinated in cold soil

test.

ol tha gttt

sl e.

7Val7] A

=
[}
A7 8MEA = 7

] F FEFO]

o= MAM3E

g 7 ol

Fekon 971 ol %

o)

3} A

Fol AA ¥

=
=

1
i

2GS 5500 A

)l

o

%

gko] 7Hd

=
=

,74,



sugary shrunken-2
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Fig. 1-6-9. Changes in total sugar leakage of sugary and shrunken-2 seeds stored
at different temperatures and relative humidities (RH) and germinated in cold

soil test.
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sugary shrunken-2

70 +

60 - —{1— Ware house
- —@— 5°C,RH 70%
o 50 - —A— 5°C,RH 85%
'E —O— 15°C,RH 70%
G 40r —&— 15°C, RH 85%
‘é 30 - -
(]
w 20r -

10 -

0 L 1 L 1 L 1 L 1 L L 1 L 1 L 1 L 1 L

0 2 4 6 8 10 0 2 4 6 8 10

Duration of storage (months)
Fig. 1-6-10. Changes in leakage of electrolytes of sugary and shrunken-2 seeds

stored at different temperatures and relative humidities (RH) and germinated in

cold soil test.

5) a-—amylase &4
A7 7v3 A ZAo w2 a-amylase A2l WIS 1¥ 1-6-1104 H
% S

a
zokom, A7k A%

2

’

3
ST e A0 A7 BARle] v zE ANt 2 SFEFE B
Ze A A7)zl Ao A= a-amylase FAo] ALY AHMHoR HAa I
1 % 5T, RH 70%°]A a-amylase @439 747l 714 A oem, 5C RH 85%9A
E ag-amylase Aol 15C RH 70%E.t} a-amylase Aol ¢ otk AFd4=xA
< 15T RH 85%°lA A€ A2l a-amylase &7do] A%7|to] Aojgol ube}h

Mg FAs pasin.

,76,



sugary shrunken-2

60 —©®— Ware houser
—8— 5°C,RH 70%

50 —A— 5°C,RH 85%
—O— 15°C, RH 70%

40 —A— 15°C, RH 85%

a-amylase activity (% starch lost)

0 N 1 N 1 N 1 N 1 . N ] N ] N 1 . 1

0 2 4 6 8 10 0 2 4 6 8 10
Duration of storage (months)

Fig. 1-6-12. Changes in a-amylase activity of sugary and shrunken-2 seeds
stored at different temperatures and relative humidities (RH) and germinated in
cold soil test.
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Fig. 1-5-12. Changes in emergence rate of sugary and shrunken-2 seeds stored at
different temperatures and relative humidities (RH) and germinated in cold soil

test. Seeds were F1 hybrids imported from United States.
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1. Osmoconditioning A&l &3 GSFf9d 2IFS5LFo FREY FAIF

A W3}
7F Alg 9
1) FAEFF
7h #hAE KS5 ($) x KS6 (8)9] &l +4 195
L=< Early Sunglow (%) x Golden Cross Bantam 70 (GCB 70) (%)
3

=}
o) 23244 Extrasweet 82 ($) x Fortune (3)9] n#E=

2) A-"ZEAY AYA =338 (Forney & Bandle, 1992)
7

Azl glycerolst B E@dtel Arje 95%2 2AF Fo4S P, §olol
X SRS AWS HAF F Y PR BOo= | plastic box F4E Hol 45C
oA 1097 AFstgck. A F HY FA 10082 Aol AFAAN FAG F
FAe FHE PAsel Wobgol AWFAY 50%7k HE ALG Fopd F A

Fol o] §F wHFAE WEAL

3) 33 water potential (WP) A2 & &4

7}) Water potential Z7Z: Polyethylene glycol (PEG) 8000& o]&3le] 0, -0.3,
-0.6, -0.9, -1.2 MPag! &S w5 (Mitchel, 1983).

1}) Osmoconditioning *#]; Plastic Aol paper towel 4788 Zi WPo] t&
PEG & 250 mLE ¥of &#k¢] 1/3°] #7=5 e F 309& ¥ L, parafilmo =2
Fito]l AAEA Frs dEeit. agar ZAE 15T A 293¢k 743]6} 5 5=

PEG € 9% Mol Wal paper towelZ %19 FES A A3 T 424

= Eof 183
A A Zz3F
4) A EE
7hH A R E, JAE: A FETH A, Told, cold soil testol] A Fob& 2
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a-amylase &4; A1A 3. @S5 XFSFEF FAANE A3 F38H7] F
g 2

H) DNA % ot 943k DNA 2 o 932 S5 Willey Mill2 2248k
100 meshs E33 A& 0.05 g& 15-mL e-tubedl ¥, 66C=Z T3 2% CTAB
buffer (100 mM Tris-HCI, 1.4 M NaCl, 20 mM EDTA, 2% CTAB in 1000 mL
water) 600 W& Fi, 66CAA 207+ 7Hy EE5FHA S8 + chloroform :
iso-amyl alchols 24 @ 12 T3 &A& 600 w0 FolFAoh. a8 7]
(Orbital shaker, Finemould Precision Ind. Co., Korea)ol 4] 130~150 rpmS & 15%3F
Hest & AEd 200 WE o2 15-mL e-tubed] ¥ 3 RNase (M610A, Promega,
USA) 2 & ol & 41, 37CelA 3021 vh&AIZH T thA] 99 B 70% ethanol
2 zd & 134 AFHsh Al TE buffe (10 mM Tris-HCL, 1 mM EDTA in
1000 mL water) 200 xlo] o] 260 nmollA FFEE =A3slo] DNA TS A4kst

ol

o
glom, gl ke 280 nmell A F3E=E AU (F & <F, 1999).

. 23 4 uF
1) Eol&
Osmoconditioning A 2] ¢+ TS Eo] FFste] ol 292 25T 9} cold testol A

Fot&S AR Ade= 19 2-1-1 % 2-1-2¢F 2

7}) HolH 2(25C)NA 8 Eol&

WP FFo] t& oA dHdFAet =315 2E osmoconditioning # 2] 8-S o
25C EoA e ZFolgg md (29 2-1-1), ulxF¢ A HEA+E= osmoconditioning
Aol e FAg FARG Fobgo] FFEA fd=r oA dg FTAY FokE&
o] 99.2%= =sk7] "ot 2y ol S HWAFTAY] F 50%E =S F
A= osmoconditioning * 2] 7} Wol& S 34~14.2% Ao, &duke WP uf

=
A% S54%5E 0~-03 MPa, §8559 22855 L% 06 MPa °|21th,
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Fig. 2-1-1. Emergence rate of normal and aged dent, sugary, shrunken-2 corn

seeds primed at different water potentials and germinated in soil at 25C.

) Cold soil testoll Al Eo-&
25C ¢ wolgo| et e WP O R priming 83 554 FAE cold soil testdt
A3 (29 2-1-2) Soked AAFTANM vhAFT S 983% 2 7P wgkal, o
SFF7F 782% olRoem, xS FFE 508%E M Wkt A FA FolA EFo}
& 1€ S5 priming A& Fol&ol F&&FS A A FRhot Fof
EES ) e M S i%"%—’?—?oﬂfﬁ% ] -gd o] Wpell wme} JggFo] &
th &, §EFFe) 2GS 5F B 0 MPa (£)0lA] priming #2389 S wE
A FARG Fop&o] Zt7t 59 % 116% #ZAasAth 28y -0.3~-0.6 MPadl A
priming A 23 FA= FAHERY Fol&o] G FFiAE 66~83%, 23
ME 100~142% S7Fstd oy 1 Bop vre WPl A= 2388 Fol& 9]
o @S g0l 2G84 TAE 0 MPaolA primingdt S w, &5 £& F54
= 43 Z480) 93] imbibition injuryZb Qo] Fol&o] kAW PEG
NME FEFF £57F =7] Wil imbibition injury’} §1%7] wWEo = A7)
=ohE A= genotype] Whet priminge] @Bt WPe] @stth mbAE el A
WPe] 0 % -0.3 MPaoll A FH2 Fatol|l Hlgte] ZFol&o] 75~83% Fd= AL
S5 E -03~-09 MPaolA 83~10.8%, 29554 E -03~-06 MPaolA o}
o] 6.7~14.2% & F= Ao, 449 WPHTE ¥ w2 PEG &A= 238]8 &}

o

o

oo

J}O
)
)

=

@
T
L
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o)
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Fig. 2-1-2. Emergence rate of normal and aged dent, sugary, and shrunken-2 corn

seeds primed at different water potentials in cold soil test. Control seeds were
not primed.

EolEEE A 2-1-10A BY A= FX2 FAETHE osmoconditioning 8 E A}
9] ZFol7)l ik watoy I AEE AA &3kth Osmoconditioning £ <2l WPZH

+ AR 0~-0.3 MPaoll A ZFol&%7F 714 Wit}
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Table 2-1-1. The number of days to emergence (Ts) of normal and aged dent,

sugary, and shrunken-2 corn seeds osmoconditioned at different water potentials

and germinated at 25°C soil and cold soil test. (days)
WP at 25T soil Cold soil test
Genotype osmoiizllcglg)lonmg Normal Aged Normal Aged
Control 35 a 36 a 9.0 a 94 a
0 31b 35 b 8.8 bc 9.2 abc
Dent -0.3 28 b 35 b 3.9 ab 9.1 bed
-0.6 33 a 35 b 8.7 ¢ 9.3 ab
-0.9 34 a 35 b 89 ab 9.0 cd
-1.2 34 a 35 b 3.9 ab 89 d
Control 3.7 ns 49 a 96 a 10.1 a
0 3.5 44 c 93 b 93 ¢
-0.3 3.4 45 be 93 b 92 ¢
! 06 36 45 be 9.2 be 9.7 b
-0.9 3.7 46 b 9.0 ¢ 10.0 a
-1.2 3.7 46 b 93 b 10.1 a
Control 3.5 ab 44 a 9.7 a 10.4 ns
0 35 a 38 ¢ 94 b 95
2 -0.3 28 d 39 ¢ 94 b 9.8
-0.6 32 c 4.2 b 94 b 9.5
-0.9 3.4 ab 41 b 91 c 10.0
-1.2 3.3 bc 4.3 ab 94 b 10.1

"Means within a column in each genotype followed by the same letter are not
significantly different at the 5% level by DMRT.

T 7Y 25T cold soil testoll Al A HAFA] frolgo] w=stF Aol F
& ] Z 2t} Osmoconditioning &2 WPZHel = A ko] AdAs}A ¢
t=d 25T = AdFASY} =354 25 A= -03~-06 MPaclA obao]
7HE AU

kA cold soil testoll A= EE A%

AE2E WPREell frobdel Apolzt glolovt =
g5 A= -0.3 MPo] gk WPo] it
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frobe e 26TColA = mAF} 23555 AT maksa 25 Wpite
1 7v4 7t} Cold soil testoll A& &
FAet w3EA 25 -0.3 MPAl A frobdol 7H Zich

o]

|t
N
do =
r
4
ofN
u
=
X
)
2

Table 2-1-2. Plumule height of normal and aged dent, sugary, and shrunken-2
corn seeds osmoconditioned at different water potentials and germinated at 25C

soil and in cold soil test.

WP at Plumule height (cm) Plumule dry weight (mg/plant)
Genotype| priming 25C soil Cold soil test 25C soil Cold soil test
(MPa) Normal| Aged [Normal| Aged |Normal| Aged |Normal| Aged
Control [21.3 b"|13.6 ¢ |21.0 ns [16.6 b |54.6 ns[32.2 ns [555 b |35.7 cd

0 22.0 ab|14.6 b (22.3 188 a |98.3  |31.1 61.0 a (33.7 d

-0.3 |21.3 b [15.1 a |24.1 186 a |54.2  |34.1 62.6 a (39.8 a

Dent -0.6 |22.0 ab|14.8 ab|21.7 181 a |57.8 |36.1 59.9 a [36.4 bc
-09 1209 b [14.7 b |221 182 a |52.8 [36.7 60.0 a [38.3 ab

-1.2 |23.1 a [14.7 b [22.3 181 a |61.8  [33.7 62.2 a (37.3 bc

Control (155 ¢ |87 ¢ |16.6 ns |10.7 ¢ |34.0 ¢ |225 ¢ |38.7 ns|25.1 d

0 165 b |10.0 b |17.8 11.7 b |389 ab|24.7 bc |39.9  |28.0 c

-0.3 |16.6 b [11.6 a [19.0 131 a |419 a 305 a |42.1 31.7 a

! -06 |18.0 a [11.8 a [17.2 128 a |385 ab(30.5 a |40.5 |30.6 ab
-09 (175 a [116 a |164 129 a |351 bc|29.7 a |37.2 (295 Db

-1.2 (166 b 115 a (169 125 a |37.2 bc|27.7 ab |40.8  |29.7 b

Control [12.4 ¢ [10.2 b [181 ns |14.2 ns (182 ns|11.6 ns |23.9 b (141 b

0 13.3 bc|11.2 a |16.9 16.1 17.5 11.9 16.2 ¢ {120 c

-0.3 |13.2 bc|11.4 a [19.0 14.6 22.3 11.6 26.2 ab|15.4 ab

s -06 (137 b [114 a [16.6 15.0 17.6 12.2 26.0 ab|16.0 a
-09 (136 b 114 a [16.7 14.3 19.8 13.0 272 a |14.8 ab

-1.2 (148 a 116 a |181 13.8 20.6 104 240 b 142 b

"Means within a column in each genotype followed by the same letter are not
significantly different at the 5% level by DMRT.
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npx F2> AAFTAe} w8l 5 osmoconditioningdFA] @52 FALe] T FEH
o] =3 A2, osmoconditioning¥ TA= A9 FE FESHA FAUTH

G FrE AAFAS w3FEA 25 WPl 0 MPa¥ wl & F&Fo] 7Hd A
o 283 =3k Art AAFARG T FEHe] Wke ™, osmoconditioning &< 9]
WPo| Zagas G FE=o] F7tat it

2 EFToA

T =837t AdEAEYG & FEHo] d@A8E] wikon,
osmoconditioning &2 -0.6 MPaZ7} A= WPo| A& F= o F&ao] 3243 7

astgon 1 olse e bl Frkehe

-
N
T
T
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—&— Aged

o
©
T
T
T

Dent sugary shrunken-2

Leakage of total sugars (mg g'1)
o
o

@

0.0 _BS.—.=l=lﬁ . n X . . . . R \ . X X

Control 0 03 -06 -09 -1.2Control 0 -03 -0.6 -09 -1.2Control 0 -0.3 -06 -0.9 -1.2
Water potential (MPa)

Fig. 2-1-3. Leakage of total sugars of normal and aged dent, sugary, and
shrunken-2 corn seeds primed at different water potentials. Control seeds were

not primed.
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Osmoconditioningd+ &2+ FA4 2 FAR T EC7F wrkoy WPkl zkol7F gl
Ah.

1
N

to gt

TrE =AY AdFEAEYG EC7F =9kt E]al 0.3 MPaZbA= WPl
= BC7F #A4dtola, 1 Wk WPel Yre45 ECE tha S7skal
SFEFME wotEaArt AdFARG EC7 vha Eokow, wstgatel A4
I 2% -06 MPaZkAl= WPel @&4% EC7F @43 hasithrsl 2 Bk WPo)
stom EC7F WisstAy o S7hek3d

B
o A Jo

o\
N

50 =0~ Normal o
—&— Aged

40 F L
o
E a0} L
&
s Dent sugary
8 shrunken-2

-
o

o 0 A 2 0 ) i ) A 2 ) ) i 0 2 2 A
Control 0 0.3 -06 -09 -1.2Control 0 0.3 -06 -09 -1.2Control 0 03 -06 -09 -1.2

. -

Water potential (MPa)

Fig. 2-1-4. Electrical conductivity (EC) of normal and aged dent, sugary, and

shrunken—-2 corn seeds primed at different water potentials.

A}) a-amylase &4
ST A a-amylase S B (L
7B E=Skal, 2 vl mpAFoId e, &gy
ST SRAAY AAFAT =sEAEY a-amylase o] HAS Egho)
osmoconditioning & 2] WPZtell &= 7 8ko] akt},

npx]Zo| A= T8 ZAETE osmoconditioning 3t £2He] a-amylase @4do] &
A3l = kth Osmoconditioningd & Ak ol 0 MPadlA 7Hg Egew, 1 By
osmoconditioning & 2] WPo] #o}x ¥ a-amylase &4do] 45

G Fol xHF2LrE AXdEAY =3kEA E% osmoconditioning &4 9] WP

o] -0.3~-0.6MPa¥ ™ a-amylase &Ao] 7} =gkoh

2

o

O:
-
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Control 0 0.3 -0.6 -09 -1.2Control 0 03 -0.6 -09 -1.2Control 0 03 -06 -09 -1.2

Water potential (MPa)

Fig. 2-1-5. The a-amylase activity of normal and aged dent, sugary, and

shrunken—-2 corn seeds primed at different water potentials.

ol) DNA 2 7h84 w94 3%

DNASH 7184 @uld g3 des37 /b3 Betn, 1 e sAFe|len,
2Y5557 Mg AT o= $5% FRAAL AAFA/L =8F 20 DNASH
uy =] zs}a‘to] J?‘/\q—

¢

N
L
o
o,
r -E

Osmoconditioning &9 ¢ WPZHl &= mlx|E&& AdZExe} w3124 =
F= -03~-06, 2FSFF= 0~-09 MPaolA DNAS 7184
Wi, Rt WPol vrow 238 HAste Aotk

,88,



Table 2-1-3. DNA and protein content of normal and aged dent, sugary, and
shrunken-2 corn seeds primed at different water potentials and  germinated at
25C and in cold test.

WP at DNA (ug/g seed) Soluble protein (mg/g)
Genotype |osmoconditioning
(MPa) Normal Aged Normal Aged
Control 372 d 23.0 d 22 b 1.7 bc
0 515 a 279 a 2.8 a 19 a
-0.3 444 b 257 b 23 b 1.8 ab
Dent
-0.6 415 bc 240 ¢ 22 b 16 ¢
-0.9 42.8 be 252 b 22 b 16 ¢
-1.2 39.8 cd 24.8 bc 23 b 16 ¢
Control 164.0 c 959 ¢ 94 b 84 cd
0 173.3 ab 103.3 ab 10.3 a 7.2 e
-0.3 178.0 a 105.0 a 106 a 8.9 ab
sugary
-0.6 1779 a 101.6 ab 106 a 9.1 a
-0.9 175.0 a 97.8 bc 109 a 85 bc
-1.2 168.2 bc 95.0 ¢ 10.3 a 79 d
Control 280 b 170 ¢ 1.7 ¢ 08 b
0 29.1 a 19.2 ab 22 a 1.0 a
-0.3 289 a 19.2 ab 19b 1.0 ab
shrunken-2
-0.6 29.1 a 199 a 2.0 ab 1.0 a
-0.9 292 a 19.2 ab 2.1 ab 1.0 ab
-1.2 282 a 18.0 bc 2.0 ab 0.8 b

Y Means within a column followed for a given genotype by the same letter are

not significantly different at the 5% level by DMRT.
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do] ol =W mAF AHAEFAE osmoconditioningol] €3] 25T ¢ cold soil
testoll A Eob&o] 99.2% %A o FAE AAIE fIAAN (L9 2-1-1, 2-1-2) =°}7]
e va GEHAL (R 2-1-3), Fokd el FXHAT (G 2-1-2). 3 & ol
e npAE gkt duke WP 0~-0.3 MPa°ll=d FA g ARG Eol&
o] 12~14% FAHAAL (27 2-1-1, 2-1-2), Fob&=r7h Wby (& 2-1-3), FoF
Aol AU (F 2-1-2). Osmoconditioning®l] &3t Zol& A Zo}7|7F @
= FEAY 24 5 FAE &9 a-amylase A (¥ 2-1-5), DNAS}F 7184
wuld F7b (3 2-1-3)9F #AVE HE et

G250l 2FSF5e] AFFAE 0 MPaollA Fol&o] FA gy th& WPelA
Bu oty a5 age) 295559 AdEAe} =854 =5 osmoconditioning ]l
gdore WP -0.3~-0.6 MPa°ldth. HA WPl A osmoconditioning® Fx}2] Zo}
A £ 5 FAA EIe a-amylase 24 (1H
¥ 2-1-3)= B8 7 (2¥ 2-1-3)% dad
FE 7] ot o= Ao

—r
i
o
a
2
I
o
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2. Matriconditioning®l] 2% Fx &HF3 3 ATy EH3)

7 As 2 Y

T KS5 (%) x KS6 ()9 wgEd ¢ 19%
4= Early Sunglow (%) x Golden Cross Bantam 70 (GCB 70) (93)<]

o) 29244 Extrasweet 82 (%) x Fortune (9)9 uwz%

2) AAFTAY AA9H =381
A2 1. Osmoconditioning A &l 93 G2y 2xF2yo E2EH =
X3 QYA Wl 2.

3) Matriconditioning * ]

Matriconditioning A 2]& ul FEIHFES ZA37] 95t AMES A5 o8
vermiculite® &313te] 20 mesh A& %43 AEE AFE3IAATE Plastic bagel &
st FAHEAS] 58190 vermiculite 125 g= Y1, S 77 625, 93.8, 125, 1563 g=
A 7F8ko] vermiculite?] FE3Ho] 50, 75, 100, 125%7F H =2 vtk of7|o Ex}b
25 g& ol A 4 F Ui 25ToA 2447 Ak A s FA=
vermiculiteE A Astil AFANA T T AFe] o] & wj7tA] -20T FEAol
B sl

4) ZAIFE
2 A2 A G A&d FEZ, EY (25C)F cold soil teste] o}, a
2 o geF AL AI2- 1. Osmoconditioning X 8¢ €]
g dEFFd 29 EFTFY TAEY S AYF Wt 2o
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U 275 2 1%

1) Eol&
Matriconditioning 2§t FAE E ol 1tFslo] wholA 221 25T 9 cold soil test
ol Al Fol&S FAS A¥= 19 2-2-1, 2-2-29 £}

7h) @l d 2 (25C)o A Eol&

Matriconditioning A 2]3}#] ¢ HdEAe] Fol&d vhAE S5 983%, W
T 80.2%, 2FETT 833%EA] mpx|Fo] M =k, 2GS F
(¥ 2-2-1). Young et al (1997)& ©@24349F % £l
ST 16~98%, 2FSTF 11~68%=2 2S5 57 @S FFn Wolgo] v
Haste] B A nl2d Aol ey o] AYolA &g Wols ol
83.3%= =W A2 Fdgoz AuyE 5T FIte wgd odd
AZLEH ) Seo et al. (2002)% HlToA FPHoz AulEE Fl AP A H] 53
W} B389

Matrlcond1t1on1ng4 EYE B Holgo] W AT dSege AAFTA=
al

T, dolgo] oA es By 29SS AdEAe BE genotyped] =3
T A= vermiculite®] FE3EFol 125%7H4] 5 7F85 matriconditioning | 2ol 9

gt Zolgo]l AT Vermiculite®] &0 125%d ol 235559 AXF

e Fohgol 84% FAMHAL, MAE, BSFS, 2FE5F wEHEAE FAR
o7z 92, 141, 142% Frbetith whebd 855 ERbe Fobgel wA:

matriconditioning®] &3+ genotypeo] TAIGlo] S Ho] e ExULE

o] 5 (1998)% perliteE ©]-83F matriconditionings &&o] =& nlxF &34 F
X}"ﬂ"i% ol go JgdS v AA FUeS Husgr 28y Sung et al (1993)
< ool Ue xF ST FAE FRIFOl 125%<2 vermiculiteol A 2441 ZF
matriconditioning3tH &3] A2 (10~15T)o A wro}st W] matriconditioning ¢ &3}
7b AvkaL spo] o] A3l A et Hlszekal
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Fig. 2-2-1. Emergence rate of normal and aged dent, sugary, and shrunken-2 corn

seeds matriconditioned at different moisture contents and germinated at 25C.

) Cold soil test Zo}&
Cold soil testst uwj m}x]=#

KeN
o WA G, 25CAAS gol BE A §AHAY (19 2-2-2). G55
Z,:

o

S

2EErae] AdFAS} 2= genotypedl =
ol 100~125% 7HA & s =] =&55 Wolso] F7tet it
Matriconditioningoll 7}4 &2 & oA S5 29EF5e AdETA
= FAg nste] Fob&o] 247 75 4 158% FFeAAL, mHAE
Se w5kFAE ZH2 83, 83, 11.6% F7hatslh
Parera & Cantliffe (1992) %% <4E matriconditioningsdlte] Fx&3 2 cold
soil test ZANA AT Ay} ZFol&o] 8% FAH AL, matriconditioning® NaOCl
o] BeAlEl= EokeS L 21%7HA FRAZ T Basid. 1y e At
2] Parera & Cantliffe (1994) matriconditionigd o™ #AE§< 29 SFF TA=
cold soil testoll A Zol&o]l @3l FAasAAT X AdPdA= dF7|o wet =
ob&o] 10~26% FAEATFAL sto] Ao wep Aol v g=Av Bk Fx

]
o gEg FXIAIEdE EH7t e o2 AyZdE
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Fig. 2-2-2. Emergence rate of normal and aged dent, sugary, and shrunken-2 corn
seeds matriconditioned at different moisture contents and germinated in cold soil
test.

2) o5 % (Tso)

Matriconditioning ¥t 1§29} =3tFAE Edel 3Fste] 25Tk cold soil test
A AleE Ay HFEZoMAG2 50%7F Zolbst 7]k Tees W i 2-2-1
¥ o, Wepx 22 25C9 cold soil testollAl  AHAFTA} wdFA EF
matriconditioning & ™ vermiculite®] 3ol SIS FE Tyo] 7HAde] Zolr}
ZHE Age B a8y 25TCoA @S5 AAFAL, cold soil testoll Al o
EFre 2GESFFe] AAFTA] 799 = matriconditioninge] E 37§l
Matriconditioning®ll ©] g Fxte] ol F7 e X F S5 (o] 5, 1998)¢} EntE,
T, G FA M E RIHAY (Taylor et al, 1983).

Z0MEE (Tso)vw FFe S22 50%7F Eotehedl &85+ ¥ (Coolbear et al.,
198002k #Fg FA & WA HFZoNAIGe 50%7F Fobst=dHl Al E A
(Taylor, 200005 A4tats Wie] Ak & AldelA 33 TAFE 7|FoR
st ©SFsst 2GS es ko] Fol&2 50% o]’Folo A Ty s
T YA w=skEAte] Fobs e 50% olstolA Tse WERE & fl7] wiZel Eobsk
=

g wasy] g5l AFWLAASLE NFOE Sl TS ALed

¢

A

o\
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Table 2-2-1. The number of day to emergence (Ts) of normal and aged dent,
sugary, and shrunken-2 corn seeds matriconditioned at different moisture

contents and germinated at 25°C and in cold soil test. (days)

Moisture of 25C soil Cold soil test
Genotype ..
vermiculite (%)|  Normal Aged Normal Aged
Control 34 a" 36 a 90 a 94 a
50 2.9 be 35 b 87b 9.3 a
Dent 75 28 ¢ 35b 86 b 9.0 b
100 2.9 bc 35 b 83 ¢ 91b
125 30 b 34 c 84 ¢ 88 ¢
Control 3.9 ns 49 a 94 ns 10.1 a
50 3.7 4.7 ab 9.1 101 a
sugary 7 3.8 46 b 9.1 98 b
100 3.7 44 ¢ 9.1 98 b
125 36 44 ¢ 9.2 94 c
Control 31 a 44 a 9.5 ns 104 a
50 27 b 38 b 9.3 102 a
shrunken-2 75 27 b 39b 9.2 98 b
100 28 b 42 a 9.3 98 b
125 26 b 39b 9.3 98 b

"Means within a column in

each genotype followed by the same letter are not

significantly different at the 5% level by DMRT.
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3) FEAS
Matriconditioning 3t A FALe} =8FAE dF5ho] ol A 220 25T <} cold soil
testoll A Z2ALSE Fold ) follETS B ¥ 2-2-29F 2

Table 2-2-2. Plumule height and dry weight of normal and aged dent, sugary,
and shrunken-2 corn seeds matriconditioned at different moisture contents and

germinated at 25C and in cold soil test.

Moisture Plumule height (cm) Plumule dry weight (mg/plant)

Geno of 255C soil Cold soil test 25C soil | Cold soil test
—-type |vermiculite

(%) Normal Aged |Normal Aged [Normal Aged [Normal Aged

Control |216¢” 136b | 216 b 166 ns|543b 320b |547¢ Alc

50 21.8 bc 151 a | 2277 ab 180 53b 319b | 564 bc 331c
Dent 75 222 bc 148 a | 224 ab 180 56b 343b |5H91b Hlc
100 224b 145a | 234a 183 552b 400a |664a 4l4a
125 237a 150a | 235a 183 577a 374a |HP3b 379b

Control | 152b 87b |[166c 107d |345b 212c [3B0c 2H7c
50 66a 91b|176bc 109cd| 329b 224c | 383 c 263 he

sugary 75 163a 102a |183b 115bc|38la 241b |405c 273D
100 141c 107a | 175hc 121 ab| B3 a 278a |49b 300 a
125 164a 105a |197a 123 a |403a 242b |495a 308a

Control | 120 ¢ 113b | 189 ns 126 c | 221 d 119 bc| 235 ns 154 ns
50 127 bc 111 b | 189 124¢c [232d 114c | 69 16.3
75 123 bc 99c¢ | 190 134b | 229b 128 b | 272 16.1
100 134 b 121 ab| 197 130bc| 247 c 131 b | 244 162
125 152a 126a | 205 146 a [ 273 a 152 a | 262 17.2

shrunk-

en—2

"Means within a column in each genotype followed by the same letter are not
significantly different at the 5% level by DMRT.
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A4 wwa, fe obmmil § AFGRe] gasigy] wEom AZut

pus

(Basavarajappa et al., 1991, Garcia et al, 1995).

T ol folraEFL FHol2 %, genotype, EAFEH o] A Glo] thRES g
ol 4] matriconditioning® W FEHFo] BS4E FUIEI LY, SAHLE FoATt

sl 2 AgdAE Frbste A2 FEsk%th MatriconditioningS EVFE, 9
ol &, %l A3 (Taylor et al, 1988), & (Park et al, 1999) SoAM%= 12 A
S &34 o]t} Matriconditioning< ol&0] £ TR A= WHol&S ¢ o]y
AT A = FARE WolLerh X H 27|50 ¥ FolAl= Aor AZHEn

o] vt FApo A= Fol& o A W ofyet FolERE wWEA st

=]
h
el ASE F047E 29 i Aew Azhdd.

AU

4) AF AN T FE
Matriconditioning ¢t &&= HASES o FEIHE 9 FFS HA

2-2-33 #th FEHE T2 2ISTFTF > FF >

¢kt Matriconditioningd}#] @2 WX EF S5 AAFTAL} =SFAZEEH F&

H AFe e 0.05 mg/glE =3 # % al, matriconditionigd FAE vermiculite 2]

‘O shrunken-2
(o]
09+ Dent sugary

o
o
v
T
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o
w
v
T

T
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é’

Leakage of total sugars (m

Control 50 75 100 125 Control 50 75 100 125 Control 50 75 100 125

Moisture content at matriconditioning (%)

Fig. 2-2-3. Leakage of total sugars of normal and aged dent, sugary, and
shrunken-2 corn seeds matriconditioned at different moisture contents. Control

seeds were not matriconditioned.
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4S5 g A v FTROE A B do FS FEIAAT I e Bx &
ki, =37 AHAFARYG oA B FE FESIAT 2dy ddFAket w23
Z2 E% matriconditioningdt'd vermiculite®] FE3t#Eo] S5 E o FEo] v}
2 fAasteE Ao

Matriconditioning®] 29459 AAEAL} wstF Ao wX= JEgd = 2ol 7}
Atk = matriconditioningdtA] &2 AHAEFAE 0.75 mg/gel vy W g9
3

TS F=359 2} matriconditioning3F EAFE FE SR FA Qo]
|

100%7h A = s3] BeTs % ol AASHA FAaEHAH
Wann et al. (1980)2 53] 2S5 SAE £ AASAS W Dol Bol

Hi A7HEE7E = A2 By SiF Abolo] #ito] thE genotypeklth 7 A
HI7b fAA FAAA L, FA cbrow Eo| ool &oldr] wEolgta sk &
Sl Basavarajappa et al. (1991)2 217} =3} Al¥ure] 212 &3} ascorbate §H%F
o Faw el 7Tl AstHe B F5E W A FAE IHATIA st
A e 7H8Ad =Hol Bl A7 A=%=7b v BRusich 28y &
o] Y& E2E matriconditioning®t W 3 F&
T} o A phosphatase®} esterase®} S EA4hE
TAFel Al T/ (repair)etar, Al E=e] wj<d

ul O
A 7]7] Wit o ® Azt (Khan, 1978).

rlo

HAHE 22 matriconditioning
_]

]
NN Fad o AR

5) AFA AdA F=

Matriconditioning ¥t 1 F 2k} =3tFAE 2o IAAS W TANA FEH=

Asde] Fs %7] -‘?43}04 SAY AAHe] ECE Y 1% 2-2-49F 2ok EC= %

SFge Fog ut BE genotypedl A =3k

2] 2] ol o] EC7} ARAFARG =ke=d O 2ol npxF3 GSFFodM s
s

A ggko 2ESFFoAA = Aozt Fow, Juvik et al (1983)% H|s=gh A}

f

;\u
il

al
2 E genotypeoll A AAEAS} w3lEA B 5 matriconditioning® " vermiculite
Tl &4 E HAA R EC7F vrolx] &= 74 o] lth. Matriconditioning @

O~
=] T
BEeol F7hgel wheh vhAF3} WSSl ECF F7t AAHAAT 2P

,98,



FolME FA S AT Lentil, bean, chickpea 59 £ &3& Fg A xuty}
o] glow, hydration? 22> FAA 2= AlXEwS 3| HA|A dolsS FAAT7| L
ECE #aAzlttar ®a3st9+=d (Fernandez & Johnston, 1995), ©] AgoA =

e

mtriconditioningdr 2} A A EC7F wtd 4 Axute] A4, 7538 2
2 W AgeAed w2 AZ4ET (Sung & Chang, 1993). Wann (1986)2
genotype®] & SFTE 25TolA 4BATF AFaAS Wl 2955 AA A9 EC
7 @&t i, S84 dide] 5 gua sto] 2 AFe A3t fA

)

60

—{3— Normal
—@— Aged
45 + = +
Tm
g 30 + + L
[72]
S Dent sugary
O
w

=y
(%,

;: shrunken-2

0L . . . . . . . . . . . . . .
Control 50 75 100 125 Control 50 75 100 125 Control 50 75 100 125

Moisture content at matriconditioning (%)

Fig. 2-2-4. Electrical conductivity(EC) of normal and aged dent, sugary, and
shrunken-2 corn seeds matriconditioned at different moisture contents. Control

seeds were not matriconditioned.

6) a—amylase &4

GenotypeZl a-amylase BA L G L2FF > 02 F SFF > USFEFo £o7
ol om, o= genotypedl Yt AAEA7E w3FFART a-amylase &4¢] H =
okth. a-amylaset Told W FAFH= AREHEAAY S552) genotypeol whEt
gAo] ttZt} (Young et al, 1997). £x7F &5 &3, wi(iR)olA GAS wjdt

(scutellum)®} Z#= (aleurone layer)ol] 4H|3}H a- amylase7} St E 1, wjf= &
AbEo] AEs Fallgith, 2ddH vk E S5t GS oA s 2] = wjdke] A

a-amylase’} A HAT Fr)ol= T2 TESAA %“é% a-amylase®l] °]&te] A
T}
[e)

wol W a8y =

,99,



Mot ol wotxrGAN = 2FET9] aramylase &40l HE SEFEG T
A Aoz AZbAn (Young et al, 1997).

wxE S5 AdFA A= matriconditioning©]  a-amylase &l FEFES
nAA ekt gy FApgE ] v wpAFE Sl kAl dgaae)

=
T AHAEAY =32 X% matriconditioning® ™ vermiculite?] FE3H#o]

&g

Z7ME 45 g-amylase Aol =715t Sung & Chang (1993)% vermiculiteE
o] g3lo] 2SS 25CoA 244 7F matriconditioningdH8 F-3]8] FA}el H] 5}
a-amylase®} B-amylase &4o] =5 F7psttbal sk

—3— Normal L
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Fig. 2-5. The a-amylase activity of normal and aged dent, sugary, and
shrunken-2 corn seeds matriconditioned at different moisture contents. Control

seeds were not matriconditioned.

7) DNA % o933 3
Matriconditioning® W] FE3tako] W& A FAel w=31Fx9 DNASF 7184 o
WA sheko] WS B ¥ 2-33 2k DNASH 7184 ©ld 2% g8Rs > o)
AE SFF > 2GSEF o7 ygton T AAFA) wEFAART EQkh
Matriconditioning *1 2% &x+¢] DNASH 7F84 oo g3 npx]F AHdTAE
A2 stH genotypet A& #Aglo]l EF matriconditoing®  F Aol A FA g
21t A3 =¢koh. 28y matriconditioning® w R HS JIFS w XA o

A FE el 274855 DNASH 7HEH w04 S o F7hsha
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Sung & Chang (1993)2 %9 S-4Z vermiculiteE ©]&3Fo] 25Tl A 24417+
matriconditioning3t™ DNA, RNA, +84 oWz 3sheFo] FAg FxHT F7hskth
3 Hyste] B AFEH 2 FIFS HATE Lanteri et al (1996)> 1F FAE
priming *1 2] DNA Shtako] Z7lalt}a 14 +dl, DNA %o] Z7lsl= delo=w

TA W e BES IAAAA AMAE HAE7] Wil 33

Table 2-3. DNA and soluble protein content of normal and aged dent, sugary, and

shrunken—2 corn seeds matriconditioned at different moisture contents.

Moisture of DNA Soluble protein
Genotype vermiculite (ug/g seed) (mg/g)
(%) Normal Aged Normal Aged
Control 38.0 d” 230 ¢ 2.2 ns 17 b
50 439 ¢ 255 b 2.6 1.7 b
Dent 75 46.3 ¢ 26.7 b 2.3 18 b
100 51.8 b 289 a 2.4 19 a
125 59.0 a 299 a 2.6 21 a
Control 164.0 ¢ 95.9 ¢ 94 b 84 b
50 168.1 bc 9.1 ¢ 92 b 83 b
sugary 75 1709 b 101.0 b 93 b 89 a
100 1799 a 1043 b 10.2 a 89 a
125 181.1 a 108.1 a 10.6 a 91 a
Control 280 b 170 b 1.8 b 09 b
50 284 a 170 b 20 a 09 b
shrunken-2 75 29.1 a 19.3 a 20 a 1.0 ab
100 29.8 a 19.1 a 21 a 1.0 a
125 29.7 a 195 a 21 a 1.0 a

"Means within a column in each genotype followed by the same letter are not
significantly different at the 5% level by DMRT.

g, 1%
R E 2559 AFNEZRE 25T cold soil testoll A matriconditioning©ll &) 8]
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%< vermiculite®] ] ST
ole1gk A= mpA|Fo] A FALHo] =%k, T A
of (¥ 2-2-2 % 2-2-3) matriconditoing®] ¢]ste] o A= o x]7}
L} a-amylase @43 (1d 2-2-4) DNA 3$tsFo] F7bstl (3 2-2-3), +oA+=
SAARE FEA wwEE tA Frbste A¥oem Hol (R 2-2-3)
matriconditioningdt+= &St F XL A& F o] AlFE o] wolel FolAHto] HRH =
Aeow AzZtad, gy FAgE o]l Ugd A Fe =385 A= vermiculite®] T
ol 126%7H A= frobd, AEF (F 2-2-2), ZoM8 % HolAx (1d 2-2-1), &
ol T whElA (X 2-2-1) TAEHS IA FHAIAY. 2 P22 maticonditioning
o] FAtel I Ha|Ho FHole 3 ] —amylase &/ ¥}
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(19 4), DNA ¥ +84 @d dFs 25 71 -2-3) At s &

»

D)
N
o
ol
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62 o

A7 o8 AztHEH

GEaas wolA ¢ 25T = FAE T8 Fokso] of 90%=A ZHo
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2l cold soil testoll A+ vermiculite®] F&3&o] =S5 ZFol&o] Folxlon (1
H 2-2-1), ot FotdEFTE A FUFEAY (R 2-2-2). =3FA
vermiculite®] 3ol 125%7HA = FEF ] FUHEFE Fok&ol FUtE L
(1" 2-2-1), 2°t= FAHAem (F 2-2-1 7}
Aot (F 2-2-2). T4 T dHE FEFS @A &k om™ matriconditioning
olste] thar FastAY zbol7b §ldth (1™ 2-2-2 9 2-2-3). WA @&
73§ matriconditioning®] FAt&2 Z7lo v A= FAHAY gy I3 A &
Fo a7l Bos a-amylase 24 (1 2-2-4), DNA % 7F8A4 @i ohako)
7 (3£ 2-2-3) & WiAREREo] EXHAY] Wi ow Azhd.

2FETFTFe A-TAE 2B5ColA Fobsol of 83%=EA woked AdFTAL =
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O

olAEF dA3 FTUFekR L (F 2-2-2), Fole HHHJGY (& 2-2-1). 28
matriconditioning®ll ¢Jste] FAe] G Hade] FEHEFE HrEAS ¥ ool
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Table 2-3-1. Emergence rate of sugary and shrunken-2 seeds at 25°C and in cold

soil test with seed treatment of Benlate-T (BT) and soaking in water.

Emergence rate Plumule dry weight
(%) (mg/plant)

25T Cold test 25T Cold test

Genotype Treatment

BT before soaking 91.1 b 95.0 a 565 a 55.2ns

BT after soaking 973 a 970 a 55.0 a 55.8
sugary BT, no soaking 970 a 8715 b 55.0 a 55.5
No BT, soaking 96.0 a 93.0 ab | 51.0 ab 56.3

No BT, no soaking 970 a 870 b 46.6 b 53.6

BT before soaking 81.0 ab 59.0 ab| 354 ab 35.6ns

BT after soaking 733 b 68.0 a 31.8 ab 28.5
shrunken-2| BT, no soaking 740 b 500 b 287 b 37.3
No BT, soaking 84.0 a 490 b 389 a 33.7

No BT, no soaking 733 b 33.0 ¢ 2713 b 35.6

UMeans within a column in each genotype followed by the same letter are not
significantly different at the 5% level by DMRT.

U550 2YS55E AelAustel 855 FHUE PE fim 9%
AR A 98w
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Anch 947k waTh 09 F F 30U 2, Y, F5d, MR, IR, 10
e Al Aol AT F AFH Aol o FobAALe Mg
W Foha e Azl Aol7h AAAW FFe Aolrt YA AL 394 3}

]
F7lel 1577 AT FHolo]l fJHEo] BT 96.3% ool wiEoldl

o
;

o
w

Table 2-3-2. Emergence rate, early growth, and ear characteristics of sugary

with seed treatment of Benlate-T and soaking in water.

30 DAPY

Emerg. Culm Ear Ear Ear Ear
Plant No. . .
Treatment rate . length | height | length wt. yield
(%) height of (cm) (cm)
o (cm) | leaves cm cm (cm) (g) |(kg/10a)
P.E. mulch 755ns | 25.1a” | 54a | 980ns | 246ns |124a | 975 a | 427 a
Bare soil 709 12.3b | 3.4b 93.1 24.8 9.8b 849 b | 388 b

BT before soaking | 779a |18.7ns |4.5a 93.4ns | 23.4ns | 10.7 ns | 91.0ns 412ns
BT after soaking [ 785a |189 45a | 975 26.6 10.7 93.0 429
BT, no soaking 71.8ab | 18.6 4.2b 96.7 23.8 11.1 88.9 395
No BT, soaking 66.9b |19.0 4.4ab | 935 24.6 116 93.3 402
No BT, no soaking [ 66.0b | 184 42b | 96.7 25.0 11.2 89.7 397

Y; Days after planting

7, Means within a column followed by the same letter are not significantly

different at the 5% level by DMRT.
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Table 2-3-3. Emergence rate, early growth, and ear characteristics of shrunken-2

with seed treatment of Benlate-T and soaking in water.

30 DAPY
Emerg. Plant N Culm Ear Ear Ear Ear
Treatment rate b ,a r;]t (f). length | height | length | weight yield
(%) cls N (cm) | (cm) (cm) (g) (kg/10a)
(cm) |leaves
P.E. mulch 735ns | 25.1a% | 5.3a | 98.0ns | 24.6ns | 12.4a 975a | 427a
Bare soil 70.9 12.3b | 3.4b |93.1 24.7 9.8b 84.9b | 388b

BT before soaking | 77.9a | 18.7ab | 45a |[93.4ns | 234 10.7 91.0ns | 412ns
BT after soaking 785a | 189a | 45a |[975 26.6 10.7 93.0 429
BT, no soaking 71.8ab | 18.6ab | 42b |935 23.9 111 88.9 395
No BT, soaking 66.9b | 19.0a | 4.4ab | 96.7 24.6 116 93.3 402
No BT, no soaking| 66.0b | 184b | 42b |96.7 24.9 11.2 89.7 398

Y, Days after planting
Y, Means within a column followed by the same letter are not significnatly

different at the 5% level by DMRT.

2,

18& A v Ao ¥ PE. film JEFolME Folgo]l ¥a 27|4&0]
Gt A Lo e wAo A it @Fo] FAste] Zolgo] AAE g
Aoz Azrsrt. 1y g 29SFF BT PE. film 952 Fob&ol=
FFE M AA Fgout 5F F 30U AR A G5 =ARY A8 B
o (% 2-3-2, 2-3-3).

PE. film 952 g3 2Faes 9GS vAA erokot MR, MR, R
Weime PE. film d&oA =xwt dAs Bol AFE FIHJT (F 2-3-2,
2-3-3).

A TF ]

23t A] Benlate-T$F 3F9 2345 HH AUAE T @555 25T 2975
cold soil test?] ZIE T @A XFoies @555 2S5 5 BT
Benlate-TE A3} % A7} Fob&o] dA 3 2dth. 18 Benlate-TE
T A5 Ag AL zol7b T 1Y AFE Fobgo tA dFS WIS

1} Benlate-T AH2|wF &37F AX = &%
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Fig. 2-4-1. Changes in water content of matriconditioned or control seeds of

sugary and shrunken-2 affected by soaking time.
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Fig. 2-4-2. Germination rate at 25C and emergence rate in cold soil test of

matriconditioned sugary and shrunken-2 seeds affected by soaking time.
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Fig. 2-4-3. Time to 50% germination or emergence of matriconditioned sugary and

shrunken—2 seeds affected by soaking time.
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Fig. 2-4-4. Leakage of total sugars of matriconditioned sugary and shrunken-2

seeds affected by soaking time.
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Table 2-4-5. Leakage of electrolytes matriconditioned sugary and shrunken-2

seeds affected by soaking time.
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Table 2-4-6. a-amylase activity of matriconditioned sugary and shrunken-2 seeds

affected by soaking time.
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—:__—]:_‘_

°of AxE HWl ¥ 2-5-17% )
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Table 2-5-1. Germination rate at 25C, emergence rate in cold soil test, time to
50% germination or emergence, length and dry weight of plumules and radicles

of sugary and shrunken-2 seeds treated with GA.

Observation GA concent. sugary shrunken-2
(M) 25C Cold test 25C Cold test
No GA" 975 ns 97.8 ns 975 ns 97.8 ns
Germination 0% 975 96.7 98.4 98.9
or emergence 1076 975 97.8 975 97.8
rate 107° 975 97.8 98.4 98.9
(%) 10" 975 97.8 975 96.7
107 98.4 95.6 95.9 9%.6
No %A“ 16 a 85 ns 13 a 86 ns
. 0 08 b 8.3 1.1 ab 85
(0}
Tmrl;if gof 10° 08 b 8.4 1.0 ab 8.6
ieemef e(;ce 10° 08 b 8.1 07 b 86
g 10 08 b 8.2 07 b 8.3
10° 07 b 8.2 07 b 8.1
No GA" 11.1 ns 104 ¢ 99 ¢ 84 b
Plumule 0" 12.7 10.5 be 102 ¢ 85 b
length 10° 14.0 10.8 be 10.6 bc 86 b
(ch ) 10° 13.9 114 b 11.8 ab 84 b
10 125 114 b 125 a 89 b
10° 136 133 a 11.3 abc 104 a
No GA" 12.2 ns 30.9 ns 13.2 ns 165 ns
Plumule dr 0% 12.3 26.6 132 17.7
weicht y 1o*f 15.0 275 11.7 16.7
(m /glant) 107° 14.7 28.6 13.2 14.8
&b 10" 126 279 135 156
107 14.0 28.3 11.7 17.7
No GAV 7.2 ns - 143 a -
0? 73 - 13.2 ab -
Radicle length lOt5 7.8 - 12.9 ab -
(cm) 10° 8.0 - 12.3 ab -
101 7.8 - 12.4 ab -
10° 8.4 - 109 b -
No %A” 12.8 ns - 29 ns -

. 0 12.8 - 2.2 -
Rafvlecilghfry 10° 15.0 - 2.9 -
(mng/plant) 10*2 14.4 - 2.9 -

107 13.9 - 2.8 -
10° 13.9 - 3.6 -

No GAY ; Seeds were not soaked in either in water or GA solutions

Y, Seeds were soaked in distilled water
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Fig. 2-5-1. a—amylase activity of sugary and shrunken—-2 seeds treated with GA.

No GA ; Seeds were not soaked in either in water or GA solutions.
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Fig. 3-1-1. Changes in 100-seed weight of three sib-and cross-pollinated corn

inbred seeds with different maturities.
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Fig. 3-1-2. Changes in seed moisture contents of three sib—and cross—pollinated
corn inbred seeds with different maturities.
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Fig. 3-1-3. Changes in total sugars leaked from the water soaked seeds of three

sib— and cross—pollinated corn
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Fig. 3-1-4. Changes in electrical conductivity (EC) of the seed soaking solutions

of three sib- and cross—pollinated corn inbred seeds with different maturities.
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Fig. 3-1-5. Changes in germination rate of three sib-and cross—pollinated corn
inbred seeds with different maturities at 25C.
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Fig. 3-1-6. Changes in emergence rate of three sib— and cross—pollinated corn

inbred seeds with different maturities in cold soil test.

frobel AFS 1Y 31704 mE, B4 F 28] £ FAe] fobge wE
EEH ABAN 2 olFol Fae FART A4S A3, RAFAL A4FA B

t} Solgo]l & As AgTh

10
—~ 8t L L
£
L
K
S S r r
c
K
d’ - -
E 4
£
3
o 2+ - L
—O— KS5 —O— KS7rhm —O— GA209
—l— KS5/KS6 —— KS7rhm / KS117 —i— GA209 / DB544
N N N N N s N L L L L s N N s s s s N

28 35 42 49 56 63 70 28 35 42 49 56 63 70 28 35 42 49 56 63 70

Harvest time (days after silking)

Fig. 3-1-7. Changes in the plumule length of three sib— and cross—pollinated corn
inbred seeds with different maturities in cold test.
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7) a-amylase &4
TZ717F g8 T4 a-amylase 42 #53 AT wE dAA3] EIt=d 2
AFE B 29 3-1-83 #Zrh. KS58F Ga209 A4 EAE 159 wFFAHT a

—amylase &4o] A3 Eoy KSTrhme A2 Fx9} w %X}ﬂoﬂ Z Zol7t ¢l
Atk KS5AAE2E Al9lshd t& A2 2 wgE }—E AL T 42-499 7 A=
717 =& E a-amylase €A4o] FT7Hs & oa AAFAY FUeke A&l
=
100
-0 Kss
—&— KS5/KS6
80t L -

60 - -

201 I — KS7rhm I —1- GA209

—@— KS7rhm/ KS117 —&— GA209 / DB544

o-amylase activity (%/unit)
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Fig. 3-1-8. Changes in a-amylase of three sib- and cross-pollinated corn inbred

seeds with different maturities.
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Fig. 3-2-1. Emergence rate, plant height, number of leaves, and shoot dry weight
of F1 hybrids of Suwonl9, Suwonok, and Kwanganok with different seed

maturities at 20 days after emergence.

- 131 -



o =

ke
T

FAARE 22 0]

7}3s

=
S

ur
-
Y
B

]

717} A

o
<+

#

L
.

b5 56947k

Z=A

o 2 =

o]
ZO

)

%
&

|

Fol

27}y 1 o]

;O._
(o))

—
o

8]

152 49U7HA =

] 2~ 0
, TH

o
=

Z W37 A o

1
.

I

o]

sglont 1 el

=75 57t

=
=

7}

#a94

K

=1

b AP A S

)

o FAEY 23 (ANOVA table A3

B
T
iy
B
~

o
-

o

=3

s
Nfo
Ho

TR

oo
NI

o}

K
i
o

N

ul
M

A 58716 whe} 2ol 7}

A7t 2 ol

=
]

3

.
F3

I

of

o

FAu

3

FAn BT W

B
<

1 ooj el

A
il
o]

?l.

o 43

AR Aol

529 %

3L
™

bl A Akl 214

o

56-704 2 AyzFEh 1A =

4 ¥

=
LA

o
H

e}

&
o)

—

O

- 132 -



Table 3-2-1. Silking date, culm length, ear height, silage yield, and percent dry
matter of F1 hybrids of Suwonl9, Suwonok, and Kwanganok with different

seed maturities.

Silking | Culm | Ear Dry weight (kg/10a) Dry
Treatment date length | hight matter
(cm) | (cm) | Stover | Ear Silage (%)
Suwonl9 | 23 July™ | 258 ™| 135 ™| 818 ™ [ 814 ™ |[1670™ |330™
Hybrid | Suwonok | 24 July | 264 | 145 | 8% 825 1730 337
Kwanganok | 24 July 265 141 804 787 1752 33.2
28 25 July ™| 266 ™| 146 ™ | 827 b" | 61 b | 1588 be | 342 ™
35 2 July | 259 | 139 |74b |73b 1548 ¢ | 330
Harvest 42 2 July |264 |145 |76b |78 b | 1606 be | 341
time 49 22 July | 2638 | 139 |86 b |79 ab | 1630 be | 324
(DAS)? 56 23 July | 260 |136 |817b [83a | 1787 ab | 333
63 A July 262 142 |9%6a |dab |1920a | 334
70 2 July |261 | 136 |46 ab | 345 ab | 1829 ab | 32.8

Y Means within a column for hybrid or harvest time followed by the same letter
are not significantly different at the 5% level by DMRT.
Y DAS; Days after silking.

2) FU SA EFF v FUF) AS L FF
7H X3 Eol& € VRS

X Fohad Fok ¥ 2099 =&, A, AYE HeET 5 2VIASE B %

o
3-2-2¢F o Foke F£9193, S, FAS T Il SA4EFFI4 P 3323, P
K

A= FE vae Aol dAN A
2 3l SATEA 74193, FdS, Fekso] gE ve FESERT A o
7
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X7 Fol&E NC 5514, DK 689, DK 729 (87-88.0%)& Al9lst¥ the FFE5L
90% ol do® =gtk dwkH o Folgo] 80% ololW AF 11 Ao x| A
Fol FRH o L Faehx] gorn R 1HA AFdh s fA
E AV fl Xtk 2 Adel A= 28 BEste] 158 @71 FolFdlenz
2 ZFobgo] tha Urtd NC 5514% JEES FA7E 54 ok

Table 3-2-2. Emergence rate and plant growth of corn hybrids at 20 days after
emergence.

Emergence o Plant Shoot dry
Hybrid rate ? 0 height No. of weight
(%) stand (cm) leaves (g/5 plants)
Suwonl9 935 a 96.3 a 775 ab 58 a 19.0 ab
Suwonok 944 a 98.0 a 75.8 abc 5.7 bc 205 a
Kwanganok 948 a 947 a 717 a 5.6 bc 215 a
DK 689 88.0 b 94.1 a 71.8 d 55 cd 14.8 cd
DK 729 83.0 b 970 a 785 a 5.8 ab 17.1 be
NC 5514 870 b 90.0 b 73.9 cd 55 cd 16.3 ¢
NC+ 7117 90.7 ab 93.0 a 69.0 e 55 cd 12.8 d
P 3323 98.1 a 97.7 a 659 f 54 d 14.8 cd
P 3394 96.3 a 94.8 a 74.6 bed 55 cd 155 ¢

YU Means within a column followed by the same letter are not significantly
different at the 5% level by DMRT.

? 95 stand was observed after thinning to leave a plant in a hill.

W) 2471 2 AEEA sFaE 33

S SAFTH vE FYFTY FA, G, ZAa, A4, ot 2 AR E A
e Ao AEn & olAn &S vl ¥ 3-2-33 2 EA7]E P 339471 7
9 18%, #91957F 7€ 199 & VP wgtow thE FFS BT 7Y€ 23-26¥° =
AFaFd Tt

gL 689, DK 7297} 7}4 Zla1, NC+ 7117°] 7Fd Ahew, ywAE 1 F
TFol@ith Z431% DK 689, P 33230] i, v A= FxreldAwt AR feo
g zol7b gllth ey 53] P 3304 vt 7bg Gk
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olat ek FE ol Aot fldloy AAH AFd A S NC 5514, P 3324
= Tl SAETERG AMAE A o] E=gAITE NC+ 7117, DK 689% 238 Sk
o P 3394, DK 729+ FY9SHt= o] UakAnl 91959 FotSat= Ad g

A g7Fo] H] =3

AEN &L 322-363%2A 5 Al R L4550 £33 76 $3E =gy T
SAFTEYGE v5 FYFe] A=At DK 6397 7B =9k, NC 5514, P
3323, =40] 7H vk o} 459-49.5%0°] Atk

FE7)o FAG F7] 5A48E FH195= 4, FAF 7, okl o] By =2 W

< o] skl T SAF

Table 3-2-3. Yield and agronomic characteristics of corn hybrids at harvest time.

Dry matter yield Ear/
. Silking | CUm | Far (kg/102) % dry | Silage |
Hybrid date length | height matter | ratio greening
(cm) | (cm) | Stover | Ear | Silage 1-97?

(%)

Suwonl9 |19 July a”| 261 ab| 137 ™| &6.d| 83 ™| 1,740 cd| 335 Db | 491 b 4 be
Suwonok |26 July b | 263 ab| 144 1,015 be| 868 183 be| 325b [ 462 cd| 7Tc
Kwanganok [25 July b | 261 ab| 136 915cd| 829 | 1,743 cd| 331 b [483bc| 6¢c
DK 689 |26 July b | 2l6a | 152 T6e |39 |15994d | 345ab|5b32a 2a
DK 729 |23 July b | 2i8a | 148 34 de | &1 1,705 cd| 346 ab| 50.1 b 1la
NC 5514 |25 July b | 210 ab| 148 | 1,18l a | 42 | 2123 a | 340 ab| 444 d 2 ab
NC+ 7117 |25 July b | 223 b | 140 6d | 813 | 1609d|344ab| 483 bc| 3abc
P 3323 |25 July b | 267 ab| 152 | 1,105 ab| 944 | 2049 ab| 363 a | 461 cd| 2 a
P 3394 |18 July a | 263 ab| 128 87d |39 | 1717 cd| 322b | 495D 2a

Y Means within a column followed by the same letter are not significantly

different at the 5% level by DMRT.
?Leaf greening; The lower numbers indicate more greening at harvest time.
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Table 3-2-4. Correlation coefficients between growth characteristics and silage
yield.
Shoot dry| Days to | Culm Stover | Ear dry | Silage | % dry
Character |02 " | “Gilking | length | dry wt. | wt | vield | matter
Plant ht” | 0566 -0.200 0.239 -0.167 -0.249 -0.207 | -0.432"
Sho\?vtt dry 1.000 0.063 -0.169 0.101 -0.103 0.041 -0.170
Days (o 1000 | 0122 | 0309 0120 | 0269 | 0206
silking
Culm length 1.000 0.014 0.152 0.061 -0.118
Stov;’; dry 1000 | 06947 | 09717 | 0041
Ear dry wt. 1.000 0.846™ 0.093
Silage yield 1.000 0.061

1), ¢

. Measured at 20 days after emergence.

2} AL A AR
oA SAE 37 EZ23 nZo A A3 67
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2) P 33230] 7} =8k, 9 S5o] 7 vken ymR &=
Z3roldh. AR z3|¥2 DK 6897F 7F4 =9kal, NC+ 71173 P 33230] 7%
vrolth, ¢tolabe] ADFE NC+ 7117, NC 5514, P 3323¢] o2 EZ Rt} =9

Table 3-2-5. Crude protein, crude fat, crude ash, NDF, and ADF of Korean

improved and imported corn hybrids.

Crude protein Crude fat Crude ash NDF ADF

Hybrid (%) (%) (%) (%) (%)

Stover| Ear Stover Ear Stover | Ear | Stover | Ear | Stover| Ear

Suwonl9 |51 ™| 91™|21hc 69 Db [ 66 ab 15 ™ 809 ™| 377 b | 485 ™| 127 ™
Suwonok | 5.3 94 2.2 bc 56 c [63abc | 1.7 | 687 433 b | 462 139
Kwanganok | 54 101 18 ¢ 63 bc [ 59 abed | 1.7 | 721 439 b | 445 122
DK 689 |59 86 16 ¢ 59 bc | 69 a 16 | 71 405 b | 46.0 136
DK 729 | 47 9.1 24 abc | 61bc| 56 bcd |17 |[724 | 437Db| 452 135
NC 3614 | 52 9.0 26 abc | 59 bc | 54 cd 15 | 763 6.1 a| 469 127
NC+ 7117 | 53 8.3 34 a 58 bc|50d 14 | 841 634 a | 430 139
P 3323 47 8.7 3.0 ab 86a [49d 16 | 772 40 a| 472 133
P 334 45 8.3 26 abc | 60 bc | 52 cd 16 | 712 390 b | 458 14.3

. 2
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