The establishment of a new system for seed
production and breeding of the fall-sowing
onion for a use of export and substituting

import
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SUMMARY
I. Title

The establishment of a new system for seed production and breeding of the

fall-sowing onion for a use of export and substituting import

IT. Objectives and Necessities of Research Development

The onion (Allium cepa L.) cultivation covers around a little over 15,000 ha in
Korea and this is ranked as sixth among vegetable crops in terms of cultivation
size. However, it is unfortunate that most of cultivars growing in farm are
imported products, indicating very low breeding program of onion in Korea.
Especially, all of the super extra early-maturing cultivars producing in Jeju
island and southern coast of the peninsula have been imported from Japan. In
addition, recently, cultivation of mid-late maturing cultivars which were
imported have increased and the late-maturing cultivars have been rather no
more popular. Since the sales cost has been risen intentionally by importers
taking advantage of lacking the elite onion supply developed domestically, the
onion seed purchase and cultivation have been burdened to farmers continuously.
Therefore, a proper research objective and breeding program toward

development of substitutes against imported onions was strongly required.

[MI. Research and Development Content and Scope

The main research objective aimed for development of onions that could
substitute the imported onions. The overall research program was composed of
five sub-objectives.

First, to order to develop extra early—maturing and early-maturing cultivars
that accelerate bulbing under low temperature and short day conditions, diverse
breeding and genetic sources characterizing with stable seed harvesting and
early maturation period was pursued.

Second, development of early-mid maturing F1 with multi-bulb and storage



quality was attempted by screening lines under acclimation conditions, and by
fixing and crossing lines.

Third, in order to shorten the breeding program, a proper method for
acceleration of generation (one generation-one year) was established by
manipulation of hormone, daylength and temperature. Also, the lines
characteristic of one generation-two year was used to cross with
short—-generation lines to breed for a better cultivar.

Fourth, elite lines were obtained by inducing the haploid from flower organ
culture and by treating chemicals onto halpoid to lead diploid plants.

Fifth, a storage method for the early-maturing mother bulb and a method for
stable seed harvesting were established by finding a proper storage condition for
the extremely early-maturing onion, a best condition of daylength and
temperature for crossing and ripening period. These conditions were used to
increase seed production and maximize the productivity. If the similar
conditions and areas were found in wild environment, it would be utilized as a

seed production field.

IV. Results of Research Development and Suggestion for

Application
1. Cultivar breeding

We have bred and developed three elite cultivars so far: super extra
early-maturing onion called "ace 300” and early-maturing onion called MVP
(submission: 02-0011-2002-48) that are early ripening onions and are capable to
compete with Japanese importing cultivar; a storage type mid-maturing onion
called middlehwhang (submission: 02-0011-2002-46). These new cultivars will
play a role to attenuate and control sales cost by supplying onions properly
replacing the importing products. Therefore even Agricultural and Forestry
Department should encourage the experimental stations to cultivate those three
elite cultivars and evaluate the qualities. Once the positive and objective data
is obtained, then the elite characteristics of these cultivars should be informed to

farmers so that those could substitute the importing onions.



2. Technology Development of Shortening Breeding Program

We have developed a method for acceleration of generation (immature bulb to
seed) by reducing the general acceleration program at a rate of 50% from three
generation-six years to three generation—three years. A total of six lines out of
thirteen testing lines showed the acceleration of generation, and this technique

will use as a supporting skill for the classical breeding.

3. Breeding of elite fixed line by haploid induction

Mother bulbs from a total of 121 lines (provided from Nong Woo Bio Co.:
NWB) were used to generate 96,793 small flower. Embryos from flowers were
cultured and haploids were screened. The diploid bulbs and 117 seeds were
obtained through doubling chromosome by treating chemicals and stored in
NWB. In addition, haploids induced sources from 26 lines were used for testing
F1 combination and maintenance of genetic source. Presently, NWB is utilizing

the technology to generate better lines or maintenance parent.

4. Storage Method of Early-maturing Type Mother Bulb and Stable Method of
Seed Production

A storage method for early-maturing mother bulb is identical to the method
from the shipping condition of onion storage. However, we found a new
pre-drying condition that is different from the previous report. The best
efficient condition for pre-drying is at 45°C for 48 hr with 15 day interval. And
the seed production decreased when the plants were senescent due to long day
and high temperature during ripening period after fertilization. In order to
raise the seed productivity of especially extra early-maturing type, a line called
samnamchosang was successfully used. As a result, these research efforts
tremendously payed off as followings: 1) the seed productivity rate increased; 2)
the extra early-maturing type was very competitive and finally became a
substitute against Japanese products; 3) the elite F1 cultivars reported here gave

rise to a better national image to the onion seed market in Korea.
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g 12001 9. 13, A2 2001, 11. 2. & @ 2002. 5. 27. F 1 2001. 9. 13. *j‘ 2001. 10.29. %% : 2002. 6. 3.
A2 6 5 Slole RRDEY AFATAE A RN Y
a9 2-20. AT FAA FL =3 A8 A1 ¥ F 2-210 B FAA F1 =23 A Mg
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Zh1AEE F3dE % A

1) FAAR : KH-9419] 3371, &=
2) AENL
Negs wyga adig Ages esd o AR
M cm
28 1999. 10. 23 2000. 5. 20 2000. 8. 5 WAs$~ 50  30%30
o ~ 2000. 6. 25 S

3) Alg Ay}
KH-9419] 33741%, 8F%& R7AE3te] FA3 A3 Fl 2122 24
3lal, MSA 1341%, dAEA 262, 34 47415, C Line 86415 S 85315}

1) FAAE © MS 14Al%, szl 6741%F, 31 9715
2) AENLa
& ™ A
P L IE S I E L e
(4) (cm)
A= o000 10,26 LI 86 wases 80 30x30
. . . . ko) = X
v ~ 2001. 6. 24 e=TT

3) A Ad
MS 1441E, st 67A%F, #3135 IAss &
R A EA RxFS AL, MS AT T dAol =<te 245S =HAYI
\=]

MS 12A1%5S 3 == 74 o}aigvﬁ, A 8AE 2 IEZ 12645 S
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AN BFAA s 7] 7 NEES] A]f‘fdﬂ%xi 2 A A g
(#) (cm)
2002. 5. 22
A F 2001, 10. 20 2002. 8. 3 WAL~ 80  30x30
~ 2002. 6. 28

3) Algd
MSA 84, 323 b4Als, A 4A%F, 81T 5AE, TEF, 4T

A 6z, WA Al 178 S Al

e AAhd e e 3 A
3 0 MSA 10AF, FAA 104, e 974, 815 75F
71 vkl Fel A 4SS, A 8AIs, AlhESAl 11F

Al = AldwE A

I B4 Ll 7] 7k Al A= () (em)
- 2003. 5. 16 g ohg 2

A 2002100150 TN 0L Lo 2003 8.5 100 3030

3) Al



A IHE SguE 3 2
D FAAE 32, 2415, 2% %
2) BENL
Nggx  weAs weia Agzs o4 AR
(3) (cm)
2000. 5. 22 y
7] 3l =) OZ\__
T i 1999. 10. 15 — 9000, 6. 28 2000. 8. 3 3§ 200 30x30
y 2000. 5. 25 y
3 = 310
b % 1999.10.13 7,00 T e, 2000, 8.5 &h-2 500 y
3) A%t
FA AR 0 D B AS Aol s AshE, AAY 5L ARG A%
FAE F- 240 239 TACHEZS A5 AL 84F Folsh wol wo
W AR Oa olAE AoR FANAT uA 2xdAE Fl 23 A%
Azt Fow AN AAHe] A= Aoz Halxgl
0 o2dE Saus 3 s
1) FAAE : 3x% 2A1%
2) AENL
Nege  mPA4 g Adzs O ood A
(3) (cm)
— 2001. 5. 18 2o A
A T 2000. 10. 26 2001. 6.23 2001. 8. 5 392 200 3030
- 2001. 5. 20 -
= = 210
3f s 2000. 10. 15 2001 6.95 2001. 8. 4 3} 500 "
3) A@ et

|

zroll 844 ol 7t

F1 %ol ato] Fdel AF A

O

T
o
.

oF AFS

Az wde] Wsl Wiy AAdER 2 FAZE glol AlE ALl
ITAC22x2 AE Aol sty Fl Adeolr A4 el
Al AL AR S Fasan

oo 3AdE FalE % A
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50 A
Nege  wEgA waAw AgEs oo AR
(3) (cm)
2002. 5. 19 _
A T 2001. 10. 18 2002. 8. 12 3% 200 30x30
~ 2002. 6. 15
_ 2002. 5. 26 _
3} 5 2001. 10. 10 2002. 8. 9 3F-9-2= 500 ”
~ 2002. 6. 17

3) Ag At
7h “HE& o2 #F T5F 00AC015=T e A ] 78] 7t
af 574 whE AFolony XAV Ast ¥ FE7F WoiA i 4
Z

A7l WEES 5~7U Fellok Thsdty] wiol oldd £ FAdds FAES ol

W) 5dE Af=o] Ay 01ACII3 =32 98 98ACR05= A H AW
o] JNE717E Al 3~49 whEY FIZE ANEY] AoldA o= AF
H

A
bgRer, RAe) sRuE, £9 a3 gaeEe gah NE w
o}

pul

2) A5

NgAE  mEEA wer AdEw “i}j@ X“f’*)‘ﬂ
3 cm

A = 2002 10,26 O 1E o0 o5 e o000 30x30

. . . . [€] =
v ~ 2003. 6.23 T
2003. 5%
w ek 2002, 10. 15 © 90038 10 3o 500 ,
~ 2003, 6.28

3) AEAH
74 Bekol M FaE “qlHo]v(97ACID Y] A5 By oz 1% v
Mal el sl 7192 AF o] 10aT 42.3kgl 2 AT T o] vokrt
W) oA kol Fa3E “ulE3H00AC015)" e AS-olx Bt mow
ek stEwiAFel el Wl g2 AFE Aol 10ad 46.3kgoE thh WA
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F3tF. Chromameter(MINOLTA CR-300)
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d), L& lightness

o]™ black, a %t©]
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R

“w »

“w »

toh L kol “+7o]W white,
- 60 -

hul

4% = Hunter Lab # 2.2 e
9

S
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=
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Chromaticity

AN
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o] 714
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2-22).
= a¢h
“+” O] % red, “7”
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3 2-10. FAA F1 239 At 2443 a7

Hunter a value

Chroma

o & 3L =1 J ]
T+HST o6 L N b (&MH) Xi;é"o
XX A OP& 55.07 15.74 20.80 26.08 98
&5 59 56.57 17.53 22.10 28.21 93

Eagle seed ESEX5019 56.48 14.58 21.2 25.73 84
” ESEX5120 59.01 11.05 19.85 22.72 56
XA T = A 54.29 18.05 19.76 26.76 98
NN Two-K 55.08 18.18 21.10 27.85 96
Nanto Non 903 55.85 13.73 19.95 24.22 94
BN751 98ACE05 55.94 14.60 20.60 25.25 84
BN752 98 AC806 55.26 14.67 21.57 26.09 83
BN753 98AC807 54.58 16.59 21.31 27.01 90
110 110 120
100 100 100 —
s 9 90 = % 80 —
Z s g0 2 =
3 e 2 60
: -l T O SRR RIS
50 50 © 20 4
40 40 0 —
100 100
27 —
< 80 80 ©
5 £ 2
= 60 60 w =
< —®— storability 5 21 -
% 40 —=— chroma 40 <
[ e S oo 18 —

20

- A
CAASY x S 9 o
Q’% 9 & & VeSS o o
SIEF s SEEES
7 & &S L DD
Qf) IZJ 5 o o

a9 2-22. Ak A el A wA (KA 1999, 10, 108 A)
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) B2 A el tso]l e ld AR AlEelA A F 30
ANE G Agste] Ryt 2] Wit 2ol

b ol m A £ A4l fol dok & Aoz wuH WA £
BA S EFAEAR EFoe]l EF A5 WA

2) 3t

Ol:

>

[¢)

g AFE BTE 2Ad] BT A Agol EFRY P o A
Zj o

D AT
7h aejRTE o] &8 zt7he] AlTEe 8 A 2~3Y ¢ F

W) F1 =82 =477F 99309 744 159 314, T 487= 109314744

2
159 1t oz A ZALE AASAT. 1 F 2AAE “QBOYRE FF T5I
97AC11e] 7F8 Edow, FAAE T-2 (XX 4)7F 32 A w72 7§
Fatdal, FAFAAME 01ACI27T 2=F0] 7 $FadthFIEE AdAd A4
Fx).
2) 3t&
NEANDE 75 AT 2 Ao 2, 3d 29 npasiA 2 g

ARt Aoz WAl vk golA] A 15z Udste]l HUg F3o] dgds)
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8 RAPD 9 AFLPdl ©& A% &7 7}

nles

7h 1A e g 2 A9
modified CTAB method

2) PCR 7]71Z7 : Denature UC/1%, Annealing 37°C/40%, Extension 72C/1%
3) PCR runing mix Z7(total volume ; 154¢0) : DNA 20ng, dNTP 200uM,

Primer 300nM, buffer 1X, Taq polymerase 0.8unit,

g 2

1) DNA extraction :

4) RAPD marker

UBC primer set 2(1007})& primer&
A BEXe AF3 19719 primerel A 5070 2] polymorphic bandsZ

-23, 2-24).

1. Add

1=
B4

primer sequence.

A% o] 1

MgCl; 2mM

screeningdt il 1 FolA A

ZEoH(FE 2-11,

primer

No.

primer sequence
5— 3

G,C content

128
129
131
132
133
135
139
140
141
142
144
145
146
147
148
149
152
156
157

GCATATTCCG
GCGGTATAGT
GAAACAGCGT
AGGGTACTCC
GGAAACCTCT
AAGCTGCGAG
CCCAATCTTC
GTCGCATTTC
ATCCTGTTCG
ATCTGTTCGG
AGAGGGTTCT
TGTCGGTTGC
ATGTGTTGCG
GTGCGTCCTC
TGTCCACCAG
AGCAGCGTGG
CGCACCGCAC
GCCTGGTTGC
CGTGGGCAGG

93]

O 00O JUl O Ul Ol oo a0y Ol
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19 2-23. primer #128 19 2-24. primer 146

DNA teHEﬂ Aow 1, glow 0oz wAsTh 7t
ATE Y v FAHA G (dissimilarity) =X ¢} 2 A #AAE £4317] ¥8] Sneath
9} Sokal(1973)el ¢J&} 7B&¥ microcomputer program?! UPGMA (unweighted pair
group method with arithmetic mean)& AFg3tow AdwEl 50712 RAPD
markers 7FAal 43 147 Fi FF9 F+A#A (Dendrogram)E 27338t o, o]
= A FFHHA oste] R Aol 80 %8 %= FAFSFATHLE 2-25).

F
ofs

ofN

(3] AF4) ————OP3}(t}7] o))
of o} 2 (7}v)] 22)

5T
™

Two-K(azu}okA])
A& 3L (b )
7Hol (B 0])
SN ES)

Corona(Bejo)
AFdaL(Es)
%2H(H -
Sun-K(a1r}oFA])
A5 A)

B

l‘l

&

Sun dance(Bejo)

Lark(Z}ud] a1

uFEA] 5-330(7 v 7)

I I I I I I I |
0.048 0384  0.320 0.256 0.192 0.128 0.064 0.000

a9 2-25. Al¥

<
25
[
=]
of\
()
1o,
o
e
ry
R
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U 2xd e S3u e 9 Ay
UBC primer set 2, 3(1007}) primerE screeningsle] I FTolA SAELX
A5SF A% B5el A 2970 2] polymorphic bands7} &4 &YX elA BT} o] T
A controlZ AF&3F BXCGAA)Z A polymorphic bandsE ®.¢l primerE ©]
€3] PCRS 433 A% 3719 primerol 4] polymorphic bandsZ 4 4 A
tH(2d2-26). ¥#H polymorphic bandst $A &Y 3 A#H RAPD marker®
AEJ o, 2§ Fo B2 marker /T WA E marker 7ol QFE T

=4
==
K3

L1 35 C1 Ef ©3 B8 C8 A5 BN Ol CR ©3 C4 Lt (=

441 ;i;i;;_ l"'lﬂ

_‘_m-_h— o ERE NTOY

% 2-26. RAPD7IH S o] &3 47 g 24

1) TAAE A line 941, B line 845, C line 114§
2) Ay

7h A= A
SAE ZF AE 2 DNAFZE2 CTAB WHE o] &3l &3 1
=% DNAE spectrophotometer& ©]-8&3te] 2ug® A Fste] AFLPO 7]E A=E
i
) Algtg e A
A3 DNA  2pge] EcoR I(5 unit)9} Mse I (Gunit)E Z+zF 37C <
65C ol Al 12417F A 2 et Aot
t}) Adaptore] =+
EcoR 19} Mse 12 Hw® DNAo| adaptor(EcoR Iiis, Mse I 1:0)Z
T4 ligase(5unit) S ©]-&3}e] 14TColl A 124 7F5ot WkS-A] 7 T},
2}) Pre—amplification
Adaptor7} 3% DNAZS 1/100.2 343 5 o] 2< PCR mixture
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(1X buffer, 200uM dNTP, 0.5uM EcoR 1-0/Mse I-1 primer, 1 unit Tag DNA
pol)E 4Jo]F & PCR cycle2 94T 30%, 60C 18, 72C 1< 1 cycle2 HZ
208 WHESka NhgE FR .
v}) Selective amplification
Pre-amplification® DNAZ 1/5002 3431 o= t}A] PCR
mixture(1X buffer, 200uM dNTP, 0.5uM EcoR 1+2 /Mse I+3 primer, 1 unit
Tag DNA pol)E 4ol ¥ PCR cycle 94T 30%, 60C 1, 72T 1&5 1
cycle2 #HF 203 wHEstal WS FRSIAT
3) a2
%% PCR ¥tgo] E4Y3F PCRAME 6uE F3Fe] formamide loading
dye(95% formamide, 10mM EDTA, pH8.0, 0.05% bromo phenol blue, 0.05%
Xylene cyanol FF) 40} &3tk 5 95TCo| A 583F 7l9sle] & vUg I3 6ulsS
55C= 18] 7FE ¥ 6% denaturing polyacrylamide gel (acrylamide:bisacrylamide
(19:1), 75M urea, 1X TBE (0.89M Tris-HCl, pH&.3, 0.89M boric acid, 0.02M
EDTA, pH8.0)°l loadingdt § 1,800V, 80WelAl 3Azt &<t A7195s oh
silver staining®. = ZA3E EA43519 0. 2+ sample 7Fol polymorphisme Ho|+=
2 kot tiFE2 AR patterns WERHARAT 7 sample 1Fell= frARE
0558 91 WellA =LA 2a2F o2 vl A= 671 oz yrolmit (L
2-27). e 4 FAAEDA #HoJdt= marker B E oY A 23S
o]-&sto] FAad ot A3 markere S F flTh skAIRE M+GTG ¢k E+
CAA =94 = A line?t B line 7t AFolubi= fAF bands e & UATHZ
H 2-28).

w
3%
rT‘

FAel ol &3th=
el A Aol AT

uteba] B Aol % AFLPE o] 83l 2 A% BF & wu] =g
Ao HmAR o7 o] gda, EAA(A-line), A A (B-line), 3} 2 A (C-line)2
MarkerE 7W&sto] FAA AxE ZAdstH, o5 o]§ato] EHA A HlA
e Agrell fFAZ B SRS dekr] fleke] 3AF dell AA Fast gl o 3d
S v kel AnE dA) Xk



w1 Fete] A AE JiAe fFAAAE
daEo] FFSAAT JHFS V2ol Aol & ol FAdo] wet 3da o] F

=
o o]4e] AFLPY RAPD

ol
o

0.45 0.£0 0.75 0.90 1.05
1401
1402

1864
] 1717
1375
1409
1411

1871
1431
] 1440
1712
1587
1810

1849

1901
4‘—{ 1410

1432
1436
4‘ 1973
1420

] 1424
1421

1421

a9 27271 7 AEE AR
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500bp

M-CAG + E-AC M-GTG + E-CAA

1% 2-28. AFLP7| ¥

o
=
AL 9o HAEA BEe BE A

ol g% FxA g BAGHEEE MS dA#E AZHoAE ¢H ;o

9. F7HAFA Y

b BAAE  2EF 3%

Wt AEa
TANEY A9 9 F 2 A = 5 AgEA A
(3) (cm)
97ACIL g 2002. 9.5 2002. 10. 30 2003. 5. 19 300 15 x 15
sk 2002, 9.9 2002. 11. 3 2003. 5. 16 ” V.
00ACOL5 dd 2002. 9.5 2002. 10. 30 2003. 5. 29 " ”
s 2002, 9.9 2002 11. 3 2003. 5. 26 , ,
1AC113 4 2002. 9.5 2002. 10. 30 2003. 5. 29 " »
sie 2002, 9.9 2002 11. 3 2003. 5. 26 ” »
ok Al A
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I gRE3 97ACIIZES 3 dHo
Fe7t A5 AEe S8 A% d2=FF Sonic(X X 1)l Mgt $m7
i AET FHE 24 ey SRR £ HrE BguH(E 2-12).

2) “HESToR FF A A 453k 00AC015 F3H 4xbd Eof Ak
=
[

N

ol

7)
Turbo( % % 4 )ell H]&] 00AC015E= <7|7F v w2n, A7 0982 7o
Wb oz g e =4 YEhs Y 01AC13 282 Tool A9 wpzkrt

==

N
fru
Hl
=
off
)
1
olN
>,
=2
>
k
=
=
el
o
ro,
=
g

o
=8
N
A
a0
=
o,
)
N
N
)
auj
B~
)

¥ 2-12. ZAA Fl 23 371 A% AFAP4A

2 % F = = B zx 7 T F T PR
S . = og 7 & °
R ST ; L —
T v = 3 a7 A 3 /10 % 2=
AR 8 (% @ @ (m (m @ F (g T
L AEA Sonic 6 7 AT 843 12 07 587 62 79 078 264 530 100
°% % o 97ACIl 6 8 AT 813 05 04 613 70 82 085 315 6530 121
L FEA Sonic 7 7 A+ 84 27 31 715 75 92 082 281 5410 100
o
T w o 97ACIT 7 8 A 826 18 25 736 86 98 085 324 6390 118

¥ 2-13. 2AA Fl 23 %7} A2 AF4H
T % 7 = ¥ F =2 7 7 L .
o = e 2oy 3 TR
X] = §]/\]'o w5 '8 S g s Xo]' 2 P Z] = I—X]}\
A E @ ) @@ © () (m) @ F (g @ AF
XA Turbo 7 8 T 843 36 21 6385 82 86 095 352 6,790 100
A9 F § 00ACO015 7 8 875 32 22 752 89 91 098 365 7,070 104
5 % 01AC113 7 8 T 920 41 36 784 91 95 096 382 7,140 105
XX A Turbo 8 8 T 932 46 32 735 93 10.1 093 368 6,870 100
A v $ 00AC01I5 7 8 F+ 960 31 27 761 10 10.3 097 374 7,200 105
5 $ 01AC113 8 8 T 985 52 43 753 98 102 096 418 7,590 110
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A3A G FF 548 A 95 7l AL

F3AE ] A=

7h A Uy

12 o= Far|do A F53 24 AlEl 7204 5 1371%

gk, 22 deols AFE 107185 ol &sto] AlddsS AAleda, A%
MNES ETE AAstdon, 34 dxol= A
F& 34 T3 89 29 AAst A, A4
2 32 dxdl= 9Y 2693 28Ye @ AR A
A7t 15Tl o] HEs 7heate] #elstdlnt. d4A
JRE 129 2497bA 16417 A@atda, 23 dxo&= 1
A 16417 HEletdon, 33 dxol= 109 20¢ 48 12€ 15Y
5 7120 R StHA ASTAEE 1154kl A 1454 7F0. 2 Ao WHEtE F
Attt A FR5 Folle ot AL 12T A57F HE=s gt
AR, A5 2 FHd 54 A= FEd A 7191 1149 20, 119 30¢
o 4, 24, dx4, 7S dHEAY TRV 129 24l A, TALE AL

slom 7E BB YA 7S FAFES T
A 3}

;:L

v oAy 9
1) 19x A1 84
#3104 BEukel o] SA4AE ] Adds Ao FAH
22 2 AdFHE MA Al ABELS 7204, 7227, 7556, 7699, 7700 AF-> Okgfs}b}
7310 2 7302 AEe BRI Aol o, 7302A4%F S BHe] F3] &
AL E7bs skl gl JRANGRRIY A = 20 dw) A= 7227, 7232,
7540, 7556, A%l wWE ZaFolm 7699, 7700 A% %= AEFS YERAIH
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i 31 AdEE AT B 2 3 dAAY A5 Asus)
10430 ° o
Y As 2% 9 d 74 P 4 2% G A )

=7
(cm) (em) (em) A% (W) (cm) (cm) (cm) A
7204 50 478 062 56 654 097 266 282 50 698 091 383 4.43
7222 50 397 049 52 547 077 256 331 44 582 067 363 541
7227 54 484 067 54 650 079 334 426 40 634 072 426 597
7232 48 409 050 62 722 087 29 338 52 763 072 411 6.05
7556 50 505 062 58 691 101 327 328 46 727 082 481 6.21
7540 46 404 056 48 585 075 277 365 40 637 062 364 590
7248 34 394 045 42 616 073 245 341 36 649 064 353 582
7302 30 192 040 - - - - - - - - - -
7305 48 385 047 52 563 060 1.79 308 42 571 059 276 5.04
7310 30 314 036 48 525 066 195 295 37 558 058 2.83 4.85
7325 50 432 050 62 684 089 201 228 46 663 0.89 3.19 361
7699 50 431 060 70 685 107 142 134 76 757 117 237 204
7700 6.0 499 074 90 763 138 229 166 88 787 155 324 211

E3-2v AT =5 % A4
31%~40%17§oﬂ A 44~509 = T204A1F T AT TAF BF
v, 7699, 7700 Alse] A5 el dojubA] ok T sk

. AN 7305, 7310, 7227, 7699, 7700, 7222, 7248 AF &om wWgron e

e dEFoled dAFTRE F HA 3090l AIE ol FHEH Aol AlAE

Jlm
o,
filo
°
fu)
£
,
o
Hl
ki
o
)
s
e
o

e
°
e
o
b
To

2 4o o®

® K

SAAEE AdAd 2 AT F2 F 330049 o] 73028 Al 7204
s 127482 Fd 2 Jhstekslon 72045 3AlEE FU7F =0 ATl Bt
o AFTHS 7248 9AlES FTAHFE, 72225 44152 0.05gol’d AMFsA ey A
QA Qe sk Bttt olx ZxA W ZAAEL Yy T =y F
ZHA7I7E =0E ¥ ol FUer Uokow Y W sEAe] Aa NEE
Holx st A e Ao] wo] WAEHT o] AL olml Sy HIZ o 3

0CHAF-9] a0l A|HH o] AdH AFo] F3hH907] W oz deter)



F 32 AdESE 445 =5 2 A4 54

Agn =% o=ws G955 e %%
7204 12€4 9¢ 12€ 159 1.03 - -
1222 12€4 6¥¢ 12€ 144 1.05 24 224 60
1227 124 6¥¢ 12¢ 13¢ 0.92 24 10¢ 48
71232 129 144 12¢ 174 0.91 - -
71556 124 9 1249 15¢ 0.81 - -
71540 124 64 124 144 1.02 - -
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B A H(9¥269) 11g 1«

ATR TJF 24 929 924 T4 A% 2% 2% 924 74
(M) (em) (em) (em) (ecm) (") (em) (cm) (cm) (cm)
7222 34 18.3 3.4 024 035 52 41.5 7.9 045 0.60
7227 3.0 18.1 2.5 021 034 40 423 6.0 045 0.62
7232 3.0 17.3 2.2 0.20 031 48 399 5.7 043 057
7556 2.6 17.7 2.8 021 033 50 427 6.7 045 056
7540 3.0 175 3.0 021 034 46 373 6.6 039 054
7248 3.2 22.4 2.8 026 03 52 372 59 045 0.76
7325 2.2 20.0 3.4 021 031 46 399 6.0 042 057
7310 3.0 14.4 2.5 017 024 44 354 6.5 033 051
7699 4.0 27.2 45 034 047 52 48.2 6.8 063 0.86
7700 2.8 184 2.7 022 032 48 392 6.1 040 052

#E 355 §AAEY] 5 2 Yy 548 vEd Ao dAAE 50¢

Aol mHo] o] Folg ot 7609 ¥ TI0AE F& Admel mpRAR W wEF

7b HAE AT o= ANl =& AF 5o o g oz drkHrt

A FAAES] T dHle 78 2 Yol aL, AAAS 7699 AlFo] skt

A% I R R TEA A
(2/9) (FA/qx7d) G/ 7A) (4/9)

7222 12/26 4.65 1.14 -
7227 12/26 5.88 1.02
7232 12/29 6.63 0.93 -
7556 12/29 7.64 0.88 -
7540 12/26 745 091 -
7248 12/26 5.22 1.01 -
7325 12/29 4.44 1.05 3/ 17
7310 12/26 4.36 1.09 3/ 9
7699 10% =% 3.30 1.04 2/28
7700 10% =3 5.24 1.02 3/5

% TEAF L F/TA0.75~1.0 7F, Lol 1 7))
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3-7. SAASE AR B A
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&

AT 7222-Gp 7227-Ge 7232-Ge 7556-Gz 7540-Gz 7248-Ge 7310-Ge 7325-Gz 7699-Gz 7700-Gi

) - 713k + + + + + + + + + -

A&7 (g) 1.4 1.6 04 0.7 0.8 0.8 1.3 0.3 0.8 0

o Fd R RE, - m A

2Ad = AtESAE 2

B

A 72225 9AE SOl EHAe EH 3
F3E = 6% 9F - SHste] FA Aldd 2AS HAaAN dFAY Ho AS
S #3-8% ok BAELE 7227, 55674160 FuEtdon A dgAE Al A
58 457 40~44v), Z2%o] 234~36.7cm T}

F 3-8 AT A AE AN BaE 2 dAAY NN A

- AGA 2 FNAIA A5
1(02] ]
e 208 B9 " (09 209)
°C R 2% 9x% 9x4 A 9F 2% 9x% 9x74
(M) (m) (cm) (cm) (cm) (7)) (cm) (cm) (cm)

1222 23 190 3.2 020 028 4.0 25.2 0.41 0.35
1227 36 313 4.5 0.40 067 4.0 33.8 4.7 0.46
1556 34 294 4.6 037 065 4.4 33.5 5.3 0.53
7540 3.0 225 2.9 031 043 4.0 23.4 4.3 0.46
7248 33 212 3.0 034 050 4.2 36.7 6.2 0.51
7669 3.0 214 3.3 027 036 4.4 32.0 4.9 0.47

S5 dE G T2 Fo AFY 54 F 39949 2o
T7L 33~4.6cm, T 36~51cme T HUE Ho tREE 17 FEHE
Uetglon, =2e 129 Zeol AlzhE ek

SAAE 72225 o83kl dFA e AZF W] whE A&
Ave 19 319 2ok AEZ7IHE 12547 oo A ] oA
=7 el a7 ko] @& E AT F ouig ZV]dlE AR Wl e
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¥ 3-9. $AAEY dAAY FES ASEA
P A+ 2 H 924 T+ A T2 ?L\jjbtﬂ %LjéJ %%7
(W)  (ecm) (cm) (cm) (cm) A 4= A7 (E/4)
7222 4.2 64.7 0.73 330 378 452 1.15 12/2
7227 40 407 0.68 381 427 5.60 1.12 12/3
7556 40 484 0.72 428 511 5.94 1.19 12/5
7540 37 461 0.75 397 359 5.29 0.90 12/5
7248 50 584 0.96 460 426 479 0.93 12/9
7325 5.2 57.4 1.16 407 475 351 1.17 12/9
b THINAF = +H/Ax4E, )+ A5 = FAH/F
o] A= W37k 2ol glalou, 5 vjdg] £7]o = 16417l A F438] 8= At
IHER AAFoR FHYg dFE Fol7] HIAME H7IEE T g 27)d e
SALY 2row #Agsta, 7 g ANA F 1I5YBFHe AAASQ] WA =
g Fd 2oz #Elsh= Bo] niEdd oz FAdE)
° UGS (AI )
8 4/49
= A|B|C|D|E
pr
8 g
R 11/15|11.5]125|13.5] 14,5/ 16.0
& 5
g 4 11/25[12.0(13.0{14.0| 145/ 16.0
s
, 11/30[12.5]13.5(14.5| 145/ 16.0
1
11/20 11/26 11/30 12/5 12/10 12/15 12/51135/14.0|14.5/ 145/ 16.0
= A L(H/Y)
12/10(14.0|14.5(14.5| 14,5/ 16.0
29 3-1. 9FAE A W] wpE T w4 WE
SAAEE A d 2@ A=Fe T 3-108 2ok FH) Ao A ok
A gia £ 13 AT oA AEEFe B4 oy 722 5 645 Z4s =
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E 311 2349 AN A 2 A F AL A%
AS e AAA A= 3 302(11/30) A2l 402 (12/10) 2% 502 (12/20)
44 ;ﬁ; A 2 424 9 2% 924 4 5 2% 424 4 A 2 9xA 74
w3 (1) (em) (em) (M) (ecm) (cm) (cm) (%)) (cm) (cm) (em) (4f) (cm) (cm) (cm)
1 7501 4.2 388 055 65 71.2 086 1.21 7.2 785 099 153 74 835 126 194
A 7161 3.6 289 036 49 51.3 056 0.82 56 555 0.68 1.01 58 60.1 0.80 1.27
2 7585 4.3 357 052 6.6 663 0.77 1.03 7.1 722 095 1.29 78 778 1.16 1.60
oFF 48 462 0.71 70 730 1.06 157 75 781 1.23 1.88 7.9 80.7 1.39 2.39
7501 3.8 320 045 56 586 0.75 1.39 5.1 61.1 069 2.19 4.7 605 0.71 3.06
125 7161 3.7 3277 042 55 623 0.67 1.09 57 636 0.75 1.62 57 645 0.85 2.02
;;1 7585 4.0 277 042 54 566 066 092 6.0 509 080 1.14 65 67.7 096 1.39
HF8 43 39.1 052 60 706 093 156 6.1 719 096 2.15 59 704 1.06 3.16
7501 4.1 347 053 4.1 596 0.49 2.32 4.1 615 037 3.61 31 54.0 051 391
1}3\']5 7161 4.1 34.3 039 4.8 626 055 1.43 4.3 66.7 047 2.68 3.3 676 047 3.40
2 7585 4.3 340 048 6.2 654 0.77 1.39 57 675 071 21.9 52 668 0.77 2.89
AFFL 51 436 062 7.1 769 091 176 6.6 774 1.01 268 58 744 086 3.93
145 7161 3.7 307 037 42 51.8 041 146 4.2 551 041 2.28 3.1 54.0 041 2.70
Al 7585 4.3 339 049 49 56.6 066 164 46 60.1 063 226 44 57.1 069 2.81
F AL 55 474 066 7.2 685 097 165 6.7 80.7 1.01 260 59 79.6 099 3.31
a9 3-2, 3-3, 3-4, 3-6% A YA wE AVPE A ASTFE 7
A mpaz el o 1Az A5 BAAL 2 A7 A% Aol7t A
o gle AEFeldont 12543t o] %9 A= Sx2=4AF 7501, =AY
7161, AR T585 om Agadel el ARe] AojArm EAAFULE
YA Aol vl LIz UelA ASukge] mEY ASFE B o ARy
At
#3128 SAAEY] =5 54 9 A7 Y AEE UEd Ao®
Ao mE SHAE 2 FTY BEA W EE5V|E G| dojdgE,
SZAAEAA 710 m&ol MFHEJT. S2AAAESQ 7501 AlFHFEQ oF
Fuoh we e, 2AAE TI61e ABEEA AFFRG 2L AP,
THAA S QD 7585 AlEEESQ FEtinrts wME FAgor ARFFA HAFFL
oF M| s=akSit
e AgAYF A o AR 1A QgAY 49 T
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E 312 $AAES 9F Ae T o= 54 2 AV oY A5 as
L=l

A AE  EEA x2Ey ERE i e I e S T D)
Kz 2 EF (&) &/ (%) 11/20 11730 12/5 12/10 1/10 2/10
7501 12/31  2/12 40 145 146 150 155 158 197

1 7161 - 146 146 148 152 155 1.57
7585 - - - 114 135 136 136 136 1.39
o5 - - - 136 146 150 153 183 1.96
7501 12/24  12/30 75 159 186 248 319 660 874
125 7161 1/10 2/7 75 132 162 181 218 337 615
7585 - - - 129 143 146 146 149 1.58
siZ& 1227 1/27 56 149 168 210 240 414 508
7501 12/8  12/13 100 219 530 750 835 915 -
135 7161 12/11  12/18 100 172 272 420 597 881 -

7585 12/23  12/30 85 128 186 228 337 557 593

AFFa  12/23 12/30 96 117 200 259 284 636 7.05

7161 12/7  12/14 100 175 365 459 635 657 710

145 7585 12/22  12/27 97 169 258 348 395 665 910
Addia 12/23 1/2 95 135 194 233 263 481 552
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E 313 W A AP 02 4854

AN 1149 259 19 15¢
TR TR 24 g9xg 924 74 A 29 924 9424 14
(kg/10a)  (w) (cm) (em) (ecm) (em) (W) (em) (cm)  (em)  (cm)
6 58 722 94 069 09 34 636 11.1 033 69
o %3 12 6.0 700 87 060 08 38 678 126 042 66
18 54 580 81 069 08 38 644 120 040 6.2
6 62 694 93 074 09 80 928 233 168 64
oo 12 58 648 83 070 094 80 1068 236 193 59
18 6.2 637 88 066 081 72 932 222 184 65
© or
9,
0
8,
n 7t
~ 6l
] RO
¥ D T+ 4t
«Q, 3T
—+agia ot
ol —E1agiem I )
——8gi0a 1| il
» ‘ 0
1 1B 125 22 129 15 110 115 n1 N 25 22 22 15 110 115
ENTE) ALY (8.
oy e i

T Z(cm)

——6g/1a—— 139104 B/

M1 1B 125 L2 2D 15 110 115
ZAbed (2l

19 3-6. 5217

i)
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3 1=
Aul o] FABSEE EF MEot Welsta st Fbske Fgeldon #7)
e fRAM W DAY Folee Az Fold AT gtk oo ANz

I
M AE ga A e B U Fxst

F 31449 A B B EG olgeA wst

= pH EC OM AvV.P,Os Ex. Cat.(cmol+/kg)
- (1:5)  (dS/m) (g/kg)  (mg/kg) K Ca Mg
AlE A 7.2 1.7 16.6 506 0.8 8.8 3.0
6kg/10a 7.3 1.2 20.7 707 1.2 11.8 3.6
g 12kg/10a 7.1 1.7 18.6 689 1.1 10.4 3.7
18kg/10a 6.8 2.1 16.7 663 1.3 10.8 35
6kg/10a 7.3 15 19.3 47 1.1 8.7 3.9
HF3  12kg/10a 7.0 1.6 21.7 862 1.5 10.2 3.3
18kg/10a 6.9 1.8 179 598 1.5 9.5 3.2

A7 R Y Ag WskE AeE dye g 373 2o A
o] % 12543 15ColA A 304 Foll FHt AAES AlZFste] wE S22
T7F vitiEklal, 10Tl = A 38 Fol 7+ HE 7hAste] 3] v thstad
o, 1A A= 15T Al 469 Aol 7 IS 7hA sk ofF =2 £=
= v thskglaL, 11A12F 10T 45 7 vlti7F Aol dojuhA] &k, g thare]
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%315 444 2ad % A A A%

L. 94 ex AN B2A11Y 159) A A AS001d 249 209)
T o) (O) 9% Y 929 924 o4 9 29 929 9248 24
(M) (m) (em) (ecm) (em) () (em) (em) (em) (cm)
L 10 32 256 43 047 068 57 362 117 078 106
55 15 31 248 46 051 071 61 405 125 082 113
o5 10 34 249 48 052 073 54 382 111 069 108
15 32 251 41 049 069 58 367 127 081 114
o5 15 33 257 51 051 066 62 415 185 104 135
g 20 34 249 46 047 074 69 427 167 111 142
15 32 239 48 048 069 71 408 177 109 131
20 33 261 42 049 071 68 419 182 110 141

BOF = - - - s s s - s - - - T

—— 1IARHOC - TIARH5C

——12BARHOC  —e - 125ARHEC Vi

T Hif X% (#

00
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ZAAZ| EANPI
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Hakgan, 15CAAE el 409 Fol Tt ANl WA wghstgon,

12541 A = 20C Al A A2l 45Y Aol 7+ v & MAstY ol F =2 £EE H
et ar, 125412 15T A9 5 w7t dojur] @ ST ASs o
1 Addlae] A$-

aez 2AEEQ Tz 49 12543 15T, HAAES

14417 20C7F Fujdiel 71 £ 2oz suy Qo)
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H, A7 ASE 24
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F 3-16. A B2 R dAA Y RN S

FEREE dgAel A 1 N

. (20011 99 2891) 2001 108 2090)
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=358 114 309 12¢¥ 49 12¢ 10¥ 12€ 149 12¢ 199 12¢€ 244

7227 8.9 31.7 54.9 70.6 89.8 -

ke 0 2.8 16.2 40.3 60.7 76.4
i A F= glo] mE stohEsts fisky] fldtel mEAA B mh
Aol 209, 40, 60 A2 Eskel AL AFare] 5x1Tek 10+ Tl §arst
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Al A5(2001 1249 249)

R ¥R TTgnT 23 %3 9x24 74
() (cm) (cm) (cm) (cm)
L 5+1TC 4.1 35.3 7.2 0.45 3.95
2 A 10+1°C 4.8 30.1 5.7 0.43 3.52
7227 a
L= 5¢1C 4.0 45.2 8.1 0.39 3.68
A& 10+1C 4.6 31.0 6.8 0.41 3.63
=5 5+1TC 4.7 51.7 9.8 0.72 3.69
- 2 = 10+£1°C 47 57.8 11.2 0.68 3.31
ek :
L 5+1T 4.1 52.8 89 0.61 3.98
EARCE 10+1C 49 60.4 11.3 0.63 3.41
T8 F QS Frstr] 93 Ade Y-S o8& 15T, 20T, 25T
= QuA F A AAee AN A ¥ 3199 2ol ARLEY AL
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— BE A ()
T A1 == k 510 520 530 6.10 6.20
209 0 0 0 0 0
5:1C 409 0 0 0 0 0
] 602 0 0 100 100 200
2 2021 0 0 0 0 0
10:1C 409 0 0 0 0 0
6021 0 0 100 100 100
20 0 0 0 0 0
5:1C 409 0 0 0 0 100
] 602 0 0 0 50 150
2 3z 202 0 0 0 0 0
10:1C 409 0 0 0 0 0
602 0 0 250 20 20
20 0 0 0 0 0
5:1C 409 0 0 0 150 150
- 602 0 0 100 200 200
AL 202 0 0 0 0 0
10:1C 409 0 167 333 667 667
602 0 250 250 500 500
202 0 0 0 0 0
5:1C 409 0 0 0 0 0
] 602 0 0 0 0 0
2 2021 0 0 0 0 0
10:1C 409 0 100 100 100 100
602 0 0 167 333 333
20 0 0 0 0 0
5:1C 409 0 0 0 0 0
. ] 602 0 0 0 0 167
Fddar R 209 0 0 0 0 0
10:1C 409 0 0 0 150 150
602 0 167 167 167 333
202 0 0 0 0 0
5:1C 409 0 0 100 100 100
- 602 0 0 250 20 20
AL 202 0 0 0 167 333
10:1C 409 0 150 375 B0 70
602 0 200 200 400 _ 600
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73 A E A FHsEe] 85% o B EFd %3 AT 1.5% sodium hypochlorite
Sdlo] 53 HA x%sta Z vl Hi R 2-33] AT 284 3% & 3
g w7|EE Astdn wiFu e A4S v E F4-13% 2ol AujA <l
A8 10-14Y 3 w2 2l sto] Bujx|olA wikslich vl 25T, 16413
dgstoll A st vlES 65U A TEH A GxH o mFEH T HYoE wE 7
st wj Aol 2dste] AEAR Frestivh 71HEst w Aol A A A=Al
= f B2

g RAe] mbgEA] ol R-E #letr] fla EE] 7HAE7] d Feulgen® ™
=

Table 4-1. Mode of inoculation and composition of media

Embryo induction

Organ
Components onule B ovary flower bud differentiation

Basal medium B5’ BDS’ BDS BDS 1/2MS”
Myoinositol(mg/1) 100 500 100 100 500
Proline(mg/1) - 200 - - -
Adenie SO4(mg.l) - 10 - - -
NaH2PO4H20(mg/1) - - - 170
24-D 2 - - 2 -
NAA - 1 - -
BA 2 - 2 2 -
2ip - 2 - 1 -
Sucrose(g/1) 100 100 100 100 30
Agar(g/1) 6 6 6 6 6

’ Gamborg medium(1968) ’ Dunstan and short medium (1977)
7 Murashige and Skoog medium(1962)
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Aol & Ao AunUh MF2Ae APANZE A A 129 vhe 3-59
EE 61090 FE om vehdth aed Wgxde sz dow s
6-109 8 258 Agats Aol WgrlEe] oS & & ATk WA s
1T WA 71NN A MFEA DAY AVE A A 610 A © &
o A 4eletn Bagn

Table 4-2. Effect of mode of inculation and stage of megaspore development

on pathernogenesis

Mode of Stage of No. of explants No. of embryo  No. of haploid
inoculation incoculation cultured (%) induced (%) (%)
1~ 2 DBA 1,138 4(0.4) 0
Whole flower 3~ 5 » 1,253 9(0.7) 1
bud 6~10 2,958 27(0.9) 5
5,349 40(0.7) 6
1~ 2 DBA 421 0(0.0)
3~ 5 7 450 4(0.9) 0
Ovary
6~10 1,044 2(0.2) 0
1,915 6(0.3) 0
1~ 2 DBA 1,836 0(0.0) 0
3~ 5 2,032 3(0.1) 1
Ovule
6~10 3,064 1(0.0) 0
6,932 4(0.1) 1

DBA : Days Before Anthesis
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Table 4-3. Effect of varieties and mode of inoculation on pathenogenesis

Varieties Mode of No. of explants No. of embryo  No. of haploid

inoculation cultured (%) induced (%) (%)
Paechongh  Flower
wang bud 4§6 § 9
Ovary
Ovule 1,436 0 0
Samda  Flower 689 1 1
ngry 127 0 0
Ovule 962 0 0
Josenghwa  Flower
n suog bud ;% 1_4 g
Ovary
Ovule 1,047 0 0
Gaeryang Flower
suog bud ggg (2) (1)
Qvary 1319 0 0
Ovule
Youngsano  Flower 388 10 1
sari bud % 4 0
Qvary 474 0 0
Ovule
Hwangbosu Flower
T z a
vary
Ovule 765 3 0
Jeongpoong  Flower 330 3 0
hwang bud 300 0 0
Ovary
Ovule 929 1 1
OK Flower 112 0 0
O 328 0 0
vary - , _
Ovule
Kumjeong Fl&?éer 246 0 0
joseng Ovary 493 1 0
Ovule N N N
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Table 4-4. Effect of varieties and stage of megaspore development on

parthenogenogesis in culturing flower buds

Varieties Stage of No. of explants No. of embryo No. of haploid
inoculation cultured(%) induced (%) (%)
Paechong 1:; 35DB;A 23(2) 8 8
hwang 6~10 7 920 1 0
1~2 DBA 208 0 0
Samda 3~5 586 0 0
6~10 » 984 1 1
Josenghwan 1; 35DB”A %(2‘)2 8 8
suog 6~10 7 960 14 2
oy 1008 o 3 ?
suog 6~10 7 1,203 0 0
1~2 DBA 112 0 0
youngsan 35 331 5 0
osarl 6~10 » 445 9 1
1~2 DBA 295 1 0
Hwangbosuk 3~5 266 5 0
6~10 » 994 5 1
onggons 1SZPBA 90 : 9
hwang 6~10 7 855 0 0
1~2 DBA 114 0 0
OK 3~5 147 0 0
6~10 » 179 0 0
s IO 5 :
joseng 6~10 7 526 0 0
Hi7F f7lE e s F5E A7) oe Esith SgrA FF52 )
st 3-5d 3 6-10¢¥ 0] v =3 wlf7]&S YERH v JAkeAbE]l = Jlskd 6-10
Jo] FAFS2 BT JEd 6-10¢ F AasloA M =2 wheS YERSIT
olH st FFIe Aol FFQ w717F 2 Ao EY) duFE B ATl
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96015 47A1% 9282% 1471% 94575 1071% 9553% TAlE 35
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FH vo= wE 7IBEs wiA o Adste] AE2AE skl 7] st A o

A ARA ABAZ FER AAG By o9 Helsty] g8 FEel s
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Table 4-5. Effect of characteristics and lines on parthenogenisis

- . No. of explants No. of embryo No. of plants

Characteristics Lines cultured induced(%) induced(%)
Vary early line 12 7,736 86(1.1) 38(0.5)
Early line 7 5,268 178(3.4) 55(1.0)
Medium line 14 16,709 501(3.0) 226(1.4)
Late line 6 5,343 63(1.2) 2000.4)
Total 39 35,056 828(2.4) 339(1.0)
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Table 4-6. Effect of very early maturing lines on parthenogenesis

Lines

No. of explants

No. of embryo

No. of plants

No. of haploid

cultured induced(%) induced(%)

7225-2 965 3(0.3) 2(0.2) 2
7233-4 534 2(0.4) 0 0
7244-3 90 1(1.1) 0 0
7250-4 912 3(0.3) 0 0
7256-2 180 0 0 0
7258-2 1,056 6(0.6) 2(0.2) 1
7501-4 1,714 3(0.2) 0 0
7503-6 135 0 0 0
7510-4 15 1(6.7) 1(6.7) 1
7523-5 1,184 3(0.3) 3(0.3) 2
7554-6 587 3(0.50 2(0.3) 1
7556-6 364 59(16.2) 28(7.7) 21

12 7,736 83(1.1) 38(0.5) 28(0.4)

ZRAGAM = 7266-271F 3 2ol wif717F A ¢k Ao
7b s 7288-3A1 % ol 6.8%°] =2 M7k 1.6%° HHAEAE D& F

d= ATE AATGE 4-7).
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Table 4-7 Effect of early maturing lines on parthernogenogesis

Lines No. of explants No. of embryo No. of plants }11\; (;10(1)3
cultured induced(% induced(%)
7259-2 379 4(1.1) 2(0.5) 0
7266-2 167 0 0 0
7269-1 285 19(6.7) 10(3.5) 5
7288-3 1,925 131(6.8) 30(1.6) 21
7540-5 440 13(3.0) 2(0.5) 2
7555-6 1,408 37(2.6) 8(0.6) 4
7557-6 664 25(3.8) 3(0.5) 1
7 5,268 229(4.3) 55(1.0) 33(0.6)

FTAAESANAM = 7315-2¢9F o] wi717F AE <hE= AlFel A=7t shi
7313-2(M 71 & 11.9%, A=A 58 75%), 7568-6(wF71& 7.7%, A=A J5
& 36% )9 o] 2 f718S YEU= ASE JdAY Anvty oz FAAES
W57 2371 %8 genotypes 7HAthal B 4 ATHE 4-8).

Table 4-8 Effect of medium maturing lines on parthenogenesis

Lines No. of explants No. of embryo No. of plants No. of
cultured induced(% induced(%6) haploid

7304-4 3,079 7(0.2) 3(0.1) 1
7305-3 2,045 18(0.9) 5(0.2) 4
7309-2 1,513 5(0.3) 1(0.1) 0
7311-4 766 7(0.9) 8(1.0) 6
7313-2 967 115(11.9) 73(7.5) 51
7315-2 633 0 0 0
7316-3 728 1(0.1) 0 0
7323-3 2,169 97(4.5) 35(1.6) 20
7324-3 727 17(2.3) 3(0.4) 3
7339-3 956 45(4.7) 10(1.0) 8
7459-3 749 11(1.5) 3(0.4) 1
7461-2 499 13(2.6) 2(0.4) 1
7568-6 1,517 117(7.7) 54(3.6) 40
7569-6 361 38(10.5) 29(8.0) 18
14 16,709 491(2.9) 226(1.4) 147(0.9)
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DAAAES AR 7] S0l o 7452-49F 7ol HEF WSS e
A e A%l vt s 7463-33 o] HitolAtel wif7]1&0(15%)E Hol=
AEE AATHEE 4-9).

Table 4-9. Effect of late maturing lines on parthenogenesis

Li No. of explants No. of embryo No. of plants No. of
mnes cultured induced(% induced(%) haploid
7405-2 1,545 24(1.6) 3(0.2) 2
7447-4 290 5(1.7) 2(0.7) 1
7452-4 16 0 0 0
7462-2 879 2(0.2) 0 0
7463-3 964 14(1.5) 10(1.0) 8
7592-5 1,649 18(1.1) 5(0.3) 3
6 5,343 63(1.2) 20(0.4) 14(0.3)

ZIWell A ol H2AE XE 7HsiM cadgde A H HE 3

ol AAs7] A *‘“’iﬂﬁﬂ gz S off v oRE WA 1 A=
F4-10% 2o & 28716 3BIMAE 2AMSE 67.3%<1 22870 A 7F vk 2wt
T Aoz yEhyton 327%<2 111AA7F AdAurt HAee At A4
w7E ® AEAAA wf7] 2 A=A 58] /M & AES 7313-2, 1 o
2 7323-3, 75686, 7569-6 ol Atk AAwi b A ekl wizb Fl AES F3z
S Agste] M7iAZ F ol Fa MEFS AT AER TAHAC
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Table 4-10. Ploidy test of plants derived from whole flower bud culture

Line No. of plants No. of chromosome
tested 8(n) 16(2n)
7225-2 2 2 0
7258-2 2 1 1
7510-4 1 1 0
7523-5 3 2 1
7554-6 2 1 1
7556-6 28 21 7
7259-2 2 0 2
7269-1 10 5 5
7288-3 30 21 9
7540-5 2 2 0
7555-6 8 4 4
7557-6 3 1 2
7304-4 3 1 2
7305-3 5 4 1
7309-2 1 0 1
7311-4 8 6 2
7313-2 73 51 22
7323-3 35 20 15
7324-3 3 3 0
7339-3 10 8 2
7459-3 3 1 2
7461-2 2 1 1
7568-6 54 40 14
7569-6 29 18 11
7405-2 3 2 1
74474 2 1 1
7463-3 10 8 2
7592-5 5 3 2
28 339 228(67.3) 111(32.7)

2) 22hd A E A
2d A= 47A1F 32079708 A3tE A4kl 623(1.9%)¢] Mlfr7lek 404
MA(13%)2] AEAE AT SR wWF7]= 2A7F 23%= 7MY =%er
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ool S2AA1.8%), WHAAI(1.4%), TAA(1.3%) ol ATHEE 4-11).

Table 4-11. Effect of characteristics and lines on parthenogenesis

No. of explants No. of embryo No. of plants

Characteristics Line cultured induced (%) induced(%)
Very early line 13 12,879 227(1.8) 212(1.6)
Early line 11 9,020 210(2.3) 119(1.3)
Medium line 11 4,100 53(1.3) 29(0.7)
Late line 12 6,080 83(1.4) 44(0.7)
Total 47 32,079 623(1.9) 404(1.3)

olglgh wifHrlEdE 19 AHHE tha dold ol AdE AT
genotype zteletal AZEv. AA wF7l&E 1dA=
19%%th. 54 2 Aed wf7] 2 wsd A=A
ol A 7224-29} 7501-49F o]l wifr7I7F e k= AlFel gl whd 98339 3t
°] 6.6%° =< WH71&S YEhlE ATE AATGE 4-12).

Table 4-12. Effect of very early maturing line on pathenogenesis

Line No. of explants No. of embryo No. of plants No. of
cultured induced(%) induced(%) haploid
7227-3 281 2(0.7) 2(0.7) 2
72242 200 0 0 0
7225-2 160 4(2.5) 2(1.3) 2
7501-4 460 0 0 0
7503-6 280 1(0.4) 0 0
9701 1,220 11(0.9) 11(0.9) 8
9703 360 1(0.4) 1(0.3) 1
9707 1,800 6(0.3) 3(0.2) 2
9823 2,722 43(1.6) 23(0.8) 18
9824 1,100 2(0.2) 0 0
9825 536 6(1.1) 3(0.6) 1
9828 800 5(0.6) 4(0.5) 2
9833 2,960 196(6.6) 163(5.5) 127
13 12,879 277(2.2) 212(1.6) 163(1.3)
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Table 4-13. Effect of early maturing line on parthenogenesis

Line No. of explants No. of embryo No. of plants No. of

cultured induced(%) induced(%) haploid
7269-1 300 15(5.0) 5(1.7) 4
7288-3 1,000 22(2.2) 12(1.1) 8
7457-4 200 10(5.0) 8(4.0) 7
7555-6 1,180 11(0.9) 6(0.5) 4
7540-5 280 5(1.8) 5(1.8) 4
9731 2,500 85(3.4) 45(1.8) 40
9836 400 0 0 0
9839 780 43(5.5) 30(3.8) 22
9843 1,180 3(0.3) 2(0.2) 2
9852 300 0 0 0
9855 900 16(1.8) 6(0.7) 3

11 9,020 210(2.3) 119(1.3) 94(1.0)

TAATE dAZ W&l vt a8y O FellA = 7324-3(2.5%),
7459-3(2.550, 9749(2.1%)= fr71 &3 F =2 Asow EFHAHE 4-14).

Table 4-14. Effect of medium maturing line on parthenogenesis

Line No. of explants No. of embryo No. of plants No. of

cultured induced (%) induced(%) haploid
7304-4 120 0 0 0
7305-3 380 7(1.8) 3(0.8) 1
7309-2 120 1(0.8) 0 0
7311-4 580 5(0.9) 2(0.3) 1
7316-3 200 0 0 0
7324-3 400 10(2.5) 5(1.3) 5
7415-3 400 1(0.3) 0 0
7459-3 400 10(2.5) 4(0.1) 2
7461-2 200 0 0 0
9749 900 19(2.1) 15(1.7) 13
9858 400 0 0 0
11 4,100 53(1.3) 29(0.7) 22
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Table 4-15. Effect of late maturing line on parthenogenesis

Line No. of explants No. of embryo No. of plants No. of

cultured induced(%) induced(%6) haploid
7447-4 120 0 0 0
7452-2 200 0 0 0
7569-6 240 3(1.3) 0 0
7592-5 620 28(4.5) 19(3.1) 18
9766 1,040 14(1.4) 10(1.0) 6
9775 980 5(0.5) 4(0.4) 2
9873 280 19(6.8) 8(2.9) 6
9875 920 3(0.9) 3(0.3) 1
9839 580 1(0.2) 0 0
9892 300 1(0.3) 0 0
9893 500 1(0.2) 0 0
9916 300 3(0.1) 0 0

12 6,080 83(1.4) 44(0.7) 33(0.5)

715 Fal 7|3Esrt rRE AEAE EFE Ao &3AAS AA

9 ¥ ogarel stk 49 A AwAY wud

S
9% HASw, o F Aol Wiy HA] GAH W} o

ZAPEHE FFESIAAMNE 4214 g3k Ploidy Analyser 7171 & ©] 8315
ko 2871 40470 AE AL A3 214704 (535)7F Bk A| o) A v 7bE Rl AlE L
2 19070 A (47%)7F Adwizbe Ao 2 W ATHIE4-16). AdwiztE A=A 7}
MBS AT AEA 3580 N = F2A 9833AF o2 1637014 68
MA(41.7%) 9 a1, AAuj7kgo]l 7Hd =L AlFS A 9839A1F o= 3070 A ol A
2070 A1 (66.7%) Stk Al 7F H A S A= ZFI)Z ARt HHE AN F

o]%éﬂ iﬂ%‘% o] sk /\]Ei %}\]E]%]\q

i
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Table 4-16. Ploidy test of plants derived from whole flower bud culture

No. of plants

No. of chromosome

Line tested 8(n) 16(n)
7227-3 2 1 1
225-2 2 2 0
9701 11 7 4
9703 1 0 1
9707 3 1 2
9823 23 15 8
9825 3 2 1
9828 4 2 2
9833 163 95 68
7269-1 5 2 3
7288-3 12 6 6
7457-4 8 3 5
7555-6 6 3 3
7540-5 5 1 4
9731 45 25 20
9839 30 10 20
9843 2 1 1
9855 6 2 4
7305-3 3 2 1
7311-4 2 2 0
7324-3 5 3 2
7459-3 4 2 2
9749 15 7 8
7592-5 19 8 11
9766 10 6 4
9775 4 2 2
9873 8 3 5
9875 3 1 2
28 404 214(53.0) 190(47.0)

3) 3xhd Al A3

3 A}

= =324 9601

Ly

o

Z 3B5A% 29658719 A3E X Aste]l 312719

71 wi(1.1%)2 1607H(0.5%) 2] A=A5 AATHE 4-17).
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Table 4-17. Effect of characteristics and lines on parethenogenesis

Characteristics Line No. of explants No. of embryo No. of plants

cultured induced(%) induced(%)
Very early line 4 4,000 6(0.2) 3(0.1)
Early line 14 13,260 59(0.4) 32(0.2)
Medium line 10 8,778 115(1.3) 52(0.6)
Late line 7 3,620 115(3.2) 73(2.0)
Total 35 29,658 312(1.1) 160(0.5)

Egde uw HAASAN 4 me ul f71ET AR (3:2%),
T vhgol FAAL3%), EAA04%), FEAA02%) el of EF It}

2474 443 e A4 AR genotypeo] A AETEL L F AT %7

=l
2 FEA Adrd S48 4452 4000709 &3S XAEA 67 wrel] 719
& X AT 4-18). o8 s wlf7]&2 wlg w2 Aoz od AlES

ol &M =71 FFH ATE FAs = o wol vkal

Table 4-18. Effect of very early line on parthenogenesis

Line No. of explants NQ. of embryo No. of plants
cultured induced(%) induced(%)
9601-2 720 1(0.1) 1(0.1)
9618-11 880 1(0.1) 0
9619-9 1,320 2(0.2) 1(0.1)
9620-9 1,080 2(0.2) 1(0.1)
4 4,000 6(0.2) 3(0.1)

o,

2AA S W ABA 85 AEE A% we Aot Yoy dAw
ST 4-19). o EE FRAATAMS 2ol W& A} WS vro}

[e)
o
S AlTS A8 A= olE el Bual £
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Table 4-19. Effect of early maturing line on parthenogenesis

Line No. of explants No. of embryo No. of plants
cultured induced(%) induced(%)
9282-4 2,160 8(0.4) 4(0.2)
9283-4 1,860 7(0.4) 4(0.2)
9376-4 240 1(0.4) 0
9380-4 1,080 1(0.1) 1(0.1)
9642-10 1,240 8(0.6) 4(0.3)
9661-6 920 3(0.3) 2(0.2)
9662-7 1,300 13(1.0) 9(0.7)
9667-4 720 2(0.3) 0
9490-4 120 2(1.7) 1(0.8)
9567-5 1,560 5(0.3) 2(0.1)
9497-4 420 1(0.2) 0
9609-5 100 1(0.1) 1(0.1)
9646-9 140 4(2.9) 2(1.4)
9608-5 1,400 4(0.3) 2(0.2)
14 13,260 59(0.4) 32(0.2)

TAAE WE vyl ® AEA 85 e #4209 2 24
LA Ae wls) w7l B =gk 96459415 wi] &3 WA 6.4%
24 v E=okom 9493-5(1.6%)¢F 9643-14(1.3%) w3k Hytolde] wif7] a3E
LHER A
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Table 4-20. Effect of medium maturing line on parthenoge

No. of explants No. of embryo No. of plants

Line

cultured induced(%) induced(%)

9457-4 1,020 14(1.4) 8(0.8)
9467-5 1,020 7(0.7) 1(0.1)
9471-4 790 1(0.1) 1(0.1)
94'78-5 688 9(1.3) 2(0.3)
9493-5 960 15(1.6) 7(0.8)
9643-14 880 11(1.3) 4(0.5)
9645-9 640 41(6.4) 24(3.8)
9650-10 900 7(0.8) 2(0.2)
9692-5 840 4(0.5) 1(0.1)
9701-6 1,040 6(0.6) 2(0.2)

10 8,778 115(1.3) 52(0.6)

A E e w7
3620709 232 XAsA 3.2%9
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Table 4-21. Effect of late maturing line on parthenogenesis

No. of explants No. of embryo No. of plants

Line cultured induced(%) induced(%)
9501-4 380 1(0.3) 0
9555-3 160 2(1.3) 1(0.7)
9563-3 700 7(0.1) 3(0.4)
9709-3 360 1(0.3) 0
9710-5 560 14(2.5) 9(1.6)
9722-1 800 12(1.5) 7(0.9)

9833 660 78(11.8) 53(8.0)

7 3,620 115(3.2) 73(2.0)

el ol AeAlE wsgdS 7% H Aol A48y A
a

Wy HEAS AWt JEE ZASATHE 4-22). 1 A3 519%7F WA
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Table 4-22. Ploidy test of plants derived from whole flower bud culture

7]

P

Li No. of plants No. of chromosome
e tested 8(n) 16(2n)

9601-2 1 1 0
9619-9 1 1 0
9620-9 1 0 1
9282-4 4 2 2
9283-4 4 2 2
9380-4 1 0 1
9642-10 4 1 3
9661-6 2 2 0
9662-7 9 5 4
9490-4 1 1 0
9567-5 2 1 1
9609-5 1 0 1
9646-9 2 1 1
9608-5 2 1 1
9457-4 8 4 4
9467-5 1 1 0
9471-4 1 0 1
9478-5 2 1 1
9493-5 7 4 3
9643-14 4 2 2
9645-9 24 15 9
9650-10 2 2 0
9692-5 1 0 1
9701-6 2 1 1
9553-3 1 0 1
9563-3 3 2 1
9710-5 9 4 5
9722-1 7 4 3

9833 53 25 28

29 160 83(51.9) 77(48.1)
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2) A& 717k 1999, 6. 11 - 1999. 10. 15(2F 4 7€)
3) A
7H AR AFLE P9 5°C, 135°C A2AF 2 ALAFH(FE 70+10
(Ao E Ha 9 wots FAMSAITh
D519 e o R 747t Ay
&) Aol JaAA

72}

%)° 3 Ael= o] 109
W A A okl Agel Z3 P
A% A7 5 279 = ALEA3EC, 4

F#3 Al

FATH™ 5-1, 5-2)
Treatment methods

=
FALE
Table 5-1. Chemicals and treatment methods
Chemical
Topsin—-M 10min. immersion into a 1/100 diluted solution
Ridocham 10min. immersion into a 1/100 diluted solution
. After 10min. immersion into a 1/100 diluted Oksidong
Oksidong+Nolan . L. .
solution, 10min. into a 1/100 diluted Nolan solution
CaCOs 10min. immersion into a 1/100 diluted solution
CaCOs+Ridoacham Aft-er .10min. immers'ion int(? a 1/100 di1u.t6d CaCOs solution
10min. into a 1/100 diluted Ridocham solution
Sulfur Applied the sulfur powder to bulbs
) F AriE A vuAdd o g0 250g), = -(150-250g), AT
( {150g)= EFrste] k2t Ag2datel SFapxapFol Z42te] &% A HE(5°C, 135°C
Fe) A JaAA 109 HH o R FAFSHA T
2h) oA AT Ay HYdd AaS f A oA 21 S dolry] 9F
Agestn LA Auste] Fkd AEs By FEL AASdD FHAF
30°C, 45°Col A Z+Z} 24A1%F, 4847+ 8¢t 169 +A o= o @Az At i e
H Y its Zabag Hho] 10074 3WkE- o 2 A gdte] A Ao 120Y
B AGSUA 109 Ao Yoliit Til g 2SI
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Fig. 5- 1 The storage house (left) and II’ISIde view (r1ght) of

storage house.

Fig. 5-2. Inside view of predrying chamber(left) and inside view of low
temperature storage house(right)

4) A d4

7H B AA BAA Lx Ao A oF 4/MY¥ AT HL&L 5°Col A
G ukok o} AL ol 135°CHl = 2 o)zt 9t Wolse 135°CoA 7R
EIL TS 5°C, 2 £o2 Usy Aol Wotss vy &3t b

W) AZA B A ofAl vial AdeM= o 7HA AP & CaCOs
| 7HE Faljgo] shokont ol Wl 2 Zhol= fIATHGEE 5-3).
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Table 5-2. Change in rotting rate and sprouting rate of onion bulbs as

affected by storage temperature.

Storage Storage period (days)

temp.
Nominal = (C) 10 20 30 40 50 60 70 8 90 100
Rotting 5 27 73 10 147 233 327 367 373 387 453
rate 135 40 60 93 180 340 360 427 467 520 640

Room temp. 47 100 127 180 213 367 440 487 513 527
Significance” * * *x * * ns ns * * *
Sprouting 5 0O 0 0 0 0 19 25 50 156 344
rate 135 0 0 0 09 26 70 146 257 330 409

Room temp. 0 0 0 0 07 26 48 79 116 130

*

Significance ok ks kkk  kkk okkk kR

“ ns,* ** xxx Nonsigniticant or significant at P=0.05, and 0.01, 0.01 respectively.

Tewe 5%, FAY, A8 5o ARAS ASE AgETe cpAAons:
154~189% F3l&S AAAZ F Aok Hi(A, 1984) 9+ tha o Al
B oAgu Palge] W olft A4 0°Ce] WHALE gy, FAgow

=
ojg¥ = ARA TS A ARE ALY oz A7Er

Table 5-3. Effect of chemical treatments on rotting rate of onion bulbs

stored at room temperature.

Storage period (days)

Chemical
10 20 30 40 50 60 70 80 90 100

Control 467" 1000 1267 1800 2133 3667  44.00 48.67 5133 5267
Sulfur 4.00 667 1000 2800 1733 3200  44.00 45.33 4933 52.00
Ridocham 2.00 5.33 800 1000 2333 3200 36.67 40.00 4267 4467
Topsin-M 1.33 2.67 667 1267 2267 3600 3733 42.00 4467 4667
CaCOs 2.00 6.00 733 1000 1600 2867 @ 34.67 42.67 4733 50.00
Oksidong 2.00 533 1067 1667 2533 3467  40.00 44.00 46.00  48.00
Significance” ns ns w3k * w3k ns ns ns ns *

ns,*,** Nonsigniticant or significant at /2=0.05, and 0.01 respectively.

o el md A wa AGAE J1Ee] nash go] fisk Y
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Table 5-4. Effect of bulb size on rotting rate of onion bulbs stored at room

temperature

Storage period (days)

Bulb size”

10 20 30 40 50 60 70 80 90 100
Large 466 a' 6.67 b 933 b 2067b 3916a 3849 a 4649a 5232a HH49a 5913 a
Medium 466 a 1000a 1267a 1800b 2133c 3667a 4400a 4867b 5133b 5267 Db
small 667a 1167a 1500a 2733a 3300b 3433a 3733b 4500b 4667 c 4833 ¢

“weight of bulb are Large, >200g; Medium, 100~200g; Small, <100g
¥ Mean separation within columns by DMRT, P=0.05.

2h) oA E AF A= ® 559 2o AT S Foe Fa 9
w2  Fusarium oxysporum, Aspergillus ssp, Botrytis alli S°] HIE2
(Agrios, 1999), 715 Fusarium® Botrytis o 23+ Jsj7} 713 At ol&2 A
FFole AEH AT AFaed dud T deE, dFdda Lol =
t Foe 8 SA A dastd o] nEde s Ee] Eof ¥
el Aol folste] FujE =FAIZIT "] &I FES AAS WAL
= "Hdstzl 9 AuAg e A Aol wlg Fastth 43 olfow

Terachloro isophthaloritrile2 12A17F E35 A48 A9 dlz=T] vl 50% FIAE
A AZAS s Rk Ao 5, 1986, o] 5, 1984).
¥ 5504 Hieukel o] Bu&e HA 7 36.7%, 30°C(24A13F <A)

32.7%, 30°C48AIZF dl71) 29.3%, 45°C(24A1%F o|3d) 24.3%, 45°C(48A1%F <)
19% =2 AA2=7b a0 A zte] dojds Bage H4 dists dFe B
KL, 45°CEA A 1569 FFA 0= ABAIZHH o A 23t = 13.3%°] T &S B
Atk W2 9y ERb opye} el QlHe® EAF. Wl &5 o
A s G4 Bogde] FEA7 S o9 Hdds dHd 5 oy vt A
of EAst= WA sl EetshA X wiEel #7140 dew ¥
o] &ES THEAACE Tk 45°ColA 159 FFA o ® 48R E<t o AYE
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Table 5-5. Effect of predrying methods on rotting rate and sprouting rate

of onion bulbs stored at room temperature.

Predrying Storage period(days)
Temp -.
. 10 20 30 40 50 60 70 30 90 100 110 120
Duration
Rotting rate (%)

Control - 03a 07a 23a 33a 47a 70a 137a 180a 223a 290a 36.7a
30C 24hrs - - - 1.7a 3.0ab 33ab 57ab 11.7ab 17.3ab 20.0ab 27.3ab 32.7ab
30T 48hrs - - 07a 13a 27ab 37ab 53ab 93b 157b 19.0bc 25.7b 29.3b
45T 24hrs - - - - 13bc 20bc 40b 67c 113c 177c 21.0c 24.3c
45T 48hrs - - - - 0.7c  13c 13dec 47dc 87d 12.7d 150d 19.0d

45C 48h-15d" - - - 07bc 07c 07¢c 10c 33d 57¢e 77¢ 97e 133
Sprouting rate (%)

Control - - - - - - 07a 23a 47a 80ab 11.7a 13.0a
30C 24hrs - - - - - 03a 03a 17ab 4.0a 83ab 127a 14.0a
30T 48hrs - - - - - - 03a 13bc 37a 73b 120a 15.3a
45C 24hrs - - - - - - 072 07dc 43a 87a 113a 14.3a
45C 48hrs - - - - - 03a 03a 10bc 40a 77ab 123a 16.0a

45C 48h-15d - - - - - - - - 07b  13c 27b 40b

? predrying ar 45C for 24hours with 15days intervals
¥ Mean separation within columns by DMRT, P=0.05.

2 BT FEs Woby 79
1) A A= On-0513
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2 ARHH: FH/Ike Agste] A F k2, Wod] oJd F7 £
FolnA B AP AAsn)
3) Ay
Nominal Treatment Item
Storage 5T, 10C (RH 70+10%), Sprouting rate,
temperature Room temperature Rooting rate
o . . Sprouting rate,
Pre—-drying 30C, 45T x 24hr, 48hr Rooting rate
) Large(>200g), Midum(100~200g), Sprouting rate,
Bulbs size Samll(<100g) Rooting rate

7h) Zb A 1007, 3wk
) ZF A 2000 59 28U F-E] 20001 99 259 74A 12047 10 1F

ol A
ARl 8L6UFE FHA ZHdsty] AlAskel A7 100 A <1 99 5%TE1 R
8 F7Fat7] AlARREE 10°CA e A Fradde A 50949 79 17 HH
Al ZbE] o) A A3 FrsthE A 80U Al 89 16YU5-H A3 Ttk AEFS
Bt XVH 3¢ 5°CAE Hr= o] Fol A A H AR A
1209721 99 2597k A48 JaE = AFS HATh 10°CAEe] 49 8Y 16
ARE FHzAo] F43] A= o] 99 25Uel= 40.7%2] oo} 387%9 TS
Bk 5°CAZNA = A 99 595 H FHZAdo] Wb 99 25UE 34%
o wWolel 33%9] WS RATh AeAge] A 7Y 27UFEH MM FHAA
MoArk7] AlAbste]l 99 250l = 13%7F Wolabqlal 12.7%7F < H ATk whebA

flo

O
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Fig. 5-3. Rooting and sprouting rate of the bulbs stored at 5C, 10T
and room temperature. Each value was the percentage of

rotting and sprouting measured for 120 days of storage.
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Fig. 5-4. Comparison of dormancy as affected by predrying
conditions.
oo Alu) el mE 2AAA 2 o] AgE v AY
1) A A= : On-0513
2) AEMNS
Sowing Transplant Harvesting Stor'age Planting Design
period space
triplicated in a
2001. 5. 8 2001. 5. 8 randomized
2000.9. 12000 10- 21001 5 99 ~2001. 9. 20 M complete block

design
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Nominal Treatments
Fertilization rate (N:P:K=24:7.7:15.4kg/10a)
x (0.5N, 15N, 05K, 1.5K

2. Mulching materials Silver, Transparent, Black, Control

3. Harvested time 50, &0, 100%6 mature neck

1. Different rate of N and K

N, K AlH] =31 Wste] mg e 2 dolas AR A= &
5-63 2ok A z7|ol= A9 FujetA @skou A 8094 FHE Fuj&o] A

A3 Z7hagl

Table 5-6. Changes in rotting rate and sprouting rate of onion bulbs during
storage as affected by different rate of N and K.

Storage period (days)

Treatment 75750730 40 50 60 70 80 90 100 110 120

Rotting __ Con. - - - 13 35 38 52 98 165 17.8 247 333
rate 05N - - - - 928 36 48 94 133 180 208 246
15N - 03 08 20 37 40 73 117 170 216 298 367

05K - - - 10 23 30 53 107 153 169 257 356

15K - - - - 18 20 34 78 103 125 190 230
Significance * * % % ns ns ns ns ¥ * * *

Sprouting ~ Con. - - - - - - 18 36 72 87 120

rate 0.5N - - - - - - - 05 26 68 82 102

15N - - - - = 07 27 29 57 67 127 143

05K - - - - - - 20 27 80 102 128

15k - - - - - - - - 07 42 52 67
Significance ® % * * * * *

“ ns,*,** Nonsigniticant or significant at P=0.05, and 0.01 respectively.

A% 1209 59 AES ET APEFS 05N A2 -¢k 15K A 2ol A -3 & o]
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Table 5-7. Changes in rotting rate and sprouting rate of onion bulbs as

affected by mulching materials.

Mulching Storage period(days)

film 10 20 30 40 50 60 70 80 90 100 110 120
Rotting Sjlyer - - - 13 35 38 52 98 165 178 247 333
rate  pack - - - 20 38 40 7.3 117 170 21.7 303 377

Transparent - - - 1.0 23 30 43 73 104 156 21.3 288

Control - - 07 15 29 38 63 119 185 225 286 359
Significance” * NS ns ns ns ns * * * *
Sprouting Silyer - - - - - - - 18 36 72 87 120
rate - glack - - - - - 0303 17 40 83 105 138

Transparent - - - - - - - 07 13 27 40 96

Control - - - - - - 03 09 38 80 97 139
Significance ns ns ns * * * ns

“ ns,* Nonsigniticant or significant at P=0.05, respectively
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Table 5-8. Changes in rotting rate and sprouting rate of onion bulbs as
affected by harvested time.

Time of Storage period(days)
mature neck 10 20 30 40 50 60 70 8 90 100 110 120

Rotting rate (%)

50% - - - - 13 23 40 77 101 149 196 23.0
80% - - - 13 35 38 52 98 165 178 247 333
100% - 03 10 23 33 47 71 136 184 229 302 385
Significance” ns * * ns * * * * * * *

Sprouting rate (%)

50% - - - - - - - - 07 18 34 49

80% - - - - - - - 18 36 72 87 120
100% - - - - - 07 20 29 58 103 148 184
Significance * * * 3k ok ok ok

z

ns,*, **  Nonsigniticant or significant at P=0.05 and 0.01, respectively.
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Fig 5-6. Effect of daylength on the date of opening bract (A)

and flowering floret (B)
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Fig. 5-7. Effect of daylength after bolting on flowercurd diameter (A),
flower stalk diameter (B), and plant height (C)
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Table 5-9. Effect of day temperature after bolting on days to bract opening
and floret flowering of an early onion 'Samnamjosaeng' in 1999.

Day temperature Bract opening Floret flowering
20C 13. May ~ 24. May 29. May ~ 11. June
25T 5. May ~ 16. May 18. May ~ 25. May

)
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Table 5-10. Effect of day temperature after bolting on days to bract
opening and floret flowering of an early onion
'Samnamjosaeng' in 2000.

Day temperature Bract opening Floret flowering

25C 7. May ~ 17. May 2. June ~ 10. June

35T 1. May ~ 9. May 15. May ~ 20. May
) A&

FU F 2xd 2 2SS o ASS dotrR7] {3 s+
7 (Flowercurd diameter)®} 3}7 7 (Flower stalk diameter)E F3fo] 243 2Ad%
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Fig. 5-10. Effect of the temperature after bolting on floret number (A)
and seed yield (B).
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Fig. 5-11. Development of floral formation photographed in 14. February
A, B, C, D: Temperature treatment
E, F: Non-treatment
A, B: Bract formation. C, D: Completion of the bract formation
E, F: Undifferetiated floral bud
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