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Overview of Horticultural Biotechnogy Research in Korea

Kwan Jeong Song

Faculty of Horticulture & Life Science, Cheju National University

ABSTRACT

At the time requiring the combination of biotechnology into cross breeding for sustaining the horticulture
industry with great competitiveness, the recent advance of horticultural biotechnology research in Korea was
reviewed. The genome projects in only two crops of chinese cabbage and hot pepper got installed for large
scale identification of useful genes under collaboration of a few Universities and governmental research
organizations and screening approaches for expressed genes got attempted in other crops including lily and
apple. Genetic transformation research had mainly focused on the development of transformation protocols
with high efficiency on selection system using antibiotics. DNA marker system got applied mainly to
phylogenic analysis and to be extend to the beginning of marker assisted selection identifying markers linked
to specific traits. Strategy including investment policy with precise priority and close collaboration for

speeding up the advance of horticultural biotechnology was suggested.

ulsl= ¥Z el golatn & 2 Yt} o]y F A

ME Wzelr|&e NEINA, FY7|&FLt g, &

.oy Fek 7les BHSE, A% A A

Bus1€(D). e/l&(NT) §3 2CE F= 5 247 AfWA A2 947z Brhen
g 34 7]’“29] sl AW 2387)4(Biotechnogy)  ojA], Am2& AL oA MRS ALsln
e AEAY #HER % 4AV5S FA4 2 B o 1959 0H 0053744 AEFRAY HBgL
N FZAA fEst3, EAE HAPRE olgsl dAmF 2%9 nTARoT wEN ALk £ g

32 32

|

fl

of 4ESH AAPE AFA AL st AdAPe 23wy srteke £ /ST Ae=
oA E Fdsltste AEAGVsclgr & F AYET g, I AIZFERE 1997d 3139 2A
Aok & 432 A 542 o83t ﬂl%— 2000 50%E. 20139 21009182 AZH 3 Uk o]
& UEAY A¥=E AZshe Hed Adle % 5. AL AF 59 MFL 20089 71F 123%

Corresponding Auther : Kwan Jeong Song. Faculty of Horticulture & Life Science, Cheju National University
Tel : 064-754-3328, E-mail : kwansong@cheju.ac.kr.



8 Tam4Ek(). Subtropical Agri. & Biotech.), 18(2). 2002

ez 4283 gled. 2 wF
Agolrh(o]. 2002).

< o o 3712

AA QTE 19993108l o] 6091 dolala
W0l s 909 FEo ARHRL ot 71

& AtEtgh A8 Sl T]dske] Agg AL
Ne BAEHE FaF ok A3 EAFEE &
A 9 H2EEFE Yl 9lo] AFRFo]l HA
Azl A doh(Chung. 2001). €2 Z7lsteE AT
g F¢E AFE Qs YA gAudg
Fg wole A olgoll= g ko] glth 2
AEEY 8% 4 253 sguls 2 s98E §
g Azl A AEAE BFstn 4=

2 22 W AR BF, AEUA § Fa 8 4
A4 A2 1047 £32 A Ws7h gekSuh,
1999). I8 7& muﬂ Zo| o ZaAZI}9

2 e FEEE EE
A HdA sU8BEHIse $U0 daos A

s AcH(Suh. 1999 Chung. 200D. 59 4B
Al AZAALE. AFAEE & AL &
Eo /e S ERY AHEE Folal =EYY F
UE o YME FdetEME 25ES FrG
< BE AIAHAY #E HAgse A%E 5
Ao 4Eg 7tsA & F Atk ool e Z4F Y
¢ 71sH ERE Egeha e wAEY A &
=5 o &% JFF oA A% 5 FUHATE I
g A2 Mg %‘Q‘% %"_‘3}] Ak mebA
A

1999). 2822 o= FHEHRY ZAAAA o]7]7]
AaiMe g2 nEA 4 AHg AEFY X
718E 2 Auriedd AL § FAFZEEE we
F A A mldo] o Alge Aol ey
AL e 719 F&& AL 77 vigo 2

7}7}2] wpo] @ 5 Altﬂ«l TR E Adst A7) o

>
147

2ol AZY ofele AHAME Bead ey
AN oo felgoze zAWRE T
NAAGY AFEA4} 2ok deisolor & Aol
oel@ MMM T AANBEIE 7%l w
:TL
3

rlr

,«oknfi

¢ % 71e5Ee AUnE e 9oz 4
2 3Ysn o2 ReHoZ AP A
Aol g0l B RAoloh

y}
O
?}E

ol RHM AT U FEFIXY JHUSH
A (genome) & G019 A2 (gene) & P A

4
(chromosome)9] #dolz FAFR

2 2 JHA s
DNAY @749 e ek aene & Hl AT
shuel 4EAE 242 A4 £3589 2 7|
5 Wt A72A RA3RE AUA H: 97
A9 23 9 K44 DA, 447 75 5

< st Ao FrIAEY 22 BAC library
A8 2§14 22ARY #Y. FUIHEY B
4 FFLE o|FAI 7l5ATFE tagging. DNA
chip. @9 & A A (proteomics) ol <3t o} 5
oAZth F8 AE9 Axarlg BH A73d9 Z
£ 1.2x10°ps. ¥ 4.5%10%ps. W3 55x10%ps. A}
78] 50-54x10%ps. 2 3.7-10x10%ps Eolth.
HZo FAAT dES B F9 g dydFER
A gul g, 15 ERfE, *}T)r 50] TdH
T A9 gARE AFATe ofF *l”“”—‘ﬂi
A AEE WFd 25 97H %C’ﬂ FH=HA Ut
(Lim. 1999: Chung. 2001: Moon # Lim. 2001: &
EXE4, 1999). °o]F WF Asdtes 5949 F
AT, Fdd. Fdd Fo] #HAsd yEoE
1993358 Fd 5ol Ao, 1F Asd+des AE
HE SHLE AFAFIFATE 59 c}al}
Aot W AFdT+E A GEE wiFd 58
Wi =E wulsl 1334158 SAstn o]F 894
AHE35t] RAPD 9 AFLP & ol &3 433
2 RARA(BINE ol&d FHAAANEE FET

i o ot }-_1

M ot o%

_I



oh= Aol YyEE
Ack. BelA=Ade s AHE wF9 BAC 2
A Ae 115HbpsS) ZolE Ze 5659270 BAC &=

%
Zto2 748 ok ol wWiE FAAAZIS 1MW
Fxe DNAE st ok 20013 A wiF <
of Al Srg 246670 FAAY F7IME £ S ¥R
A o] E o] 83 DNA chipE AAINM AHEo2
AzstRck. 139 AsdTe AW SRCEA
AGEAEE U2 AY 1995dd A Zs g
Al AP Foltt. @A 40047k} RFLP. AFLP &
9 EAE 7/Me FAAAET AFFULH, °JF
o g ndo LPPA S zMdes FAAE B
glate Aol JPHT

Yol A2 FEF

M)

3o o
£ o

2
2
N
==

I

L
>
x
[
H
rlo

oy
N
olr
ox
ox
e
=
ok

i
Y,
20
;{m
_124_.‘
J>-
PN
a
>,
oX
oXx.
fr do 2 &
10
o N
2 n_fla
2
ojN 2
o Fomln opm
_o'l_
k!
0,

rlr £
2
o
Ny 2

do
e,
)
ﬂ%‘i ) i
l'lO dﬁ-
= o
o 2
=
=
e AN X2 1>
L 2 ot 3

2

REG dHoln, dodzEddA9
A At F3 o2 P gioh
Wy 94 MstrEYE A3

| 238 F3 ded. cystein
proteinase inhibitor. plant defexsin (r-thionin),
gluththione reductase(BcGR1). protein kinase. S
5ol ERHAh F AAXME

aFe] vt 24 AAEA YEY FA 59
AFAz Ao ¥ 3 Utk MAP kinase.
sesquiterpene cyclase. acid invertase, diphenol-metyl
transferase 5°] B AT 718t AAAEd g
Mg FARZE Fu 27). EutE, ZE9 ADP-
glucose pyrophosphorylaseZt. 2719 triosephosphate
isomerase{ TPI-CP). APX gene. cytosolic ascobate
peroxidase &. #HFUolg
(phOSM). actin-depolymerizing factor(phADF) &.
9] PPO 5. ¥£x9 thaumatin-like protein(TLID).
stilbene synthase &. Z#9 phytoene synthase.

metallothionein-like gene 5. AF#¢ MdSDH.

locus glvcoprotein

osmotin-like-protein

517

20 52 oings 9
MsMADS. MdCOLS. MdPPQ. ACC svnthase. ACC
oxidase o] BnHY 28y ¢og2E HiF ¥

n3d f44 A7t 2ddes 99 dgole
2 AAREY R FAA Aol Bel +43

Agold.

A% Ve JEA R g FAAE A
3 oj2RE AEME EIAA M2E 750l F7t
g AE9

g% AEAY JIE LAY WELS

FA 715 AT § #EHE 7
18 7le2 o AEE ®
. asER AR &
AAE AEAEZY Ho] .
. OIERFHY HEAE

F Utk ol FAHE

o

o HE2
Aol A T E =

A Eslshe GAE g
Hop: 19839 olazutH 2l g9 HEE o] &g 2
AL 7ol MEd §F A BAE olFs)
. o] 1994del T4 AsEd polygalactronase
o] gy 9 F&o] AJAd FAAE EvE(FLAVR
SAVR. Zzah7zh 19960 AMZAATYE F(ENE)
% HFAFHU BT SFF(xutel2)rt 4stol
HzaPtHEs&2 53, 1999). ol& fAxHE A&
o} Aul= 19959 120%thaol A 20003 4.4209tha g
3 Fvletg o, ol FAEAMAAY 16%l

ik 3o AWIZ7RE 0T 68%. of2HAEY

i

SN

kloofh
ol
32 o

oft i
ok

%

23%. A} 12%.

CBABEEE T 8% ST

a

=2t 6% &olHJames. 2001).

8 FAAE AENEE Tsle Yoz E
obazwte g o] &R,
microinjection. electroporation &°l UtH Hood. 1999).
ofnzulglg g o8& BAE 9 kulE2AL 3
o] FAEHE 7HAL ded. 2 el Tdst
v Zo] AAF3H, FH2te] FAA DNAZY 43
o] Ztgd B o oflel o] §AHA HF Mt

o] ¥t FHE 7A 2 A2 host range’t

particle bombardment.

|

koo

.

0%

flo ox

N



—
<

e gl

Ho
1)

o

=
=
A

]

£

M 38(). Subtropical Agri. & Biotech.), 18(2), 2002

| k. bombardment ©]&¥E AE Fo wt
1 &A%l A gl ZHol Ao H|Bo] 7
2 ofaz e gl wis o] &o] ti o) ¢
NEZRA AAE FYsA §2ASNY ¢ Qe
B ofYe} AoldAY FAA DNA%Y §3:

EZer Holth o] 99 7]&9 microinjection ¥

electropration &< o} gd] olg&51 UA|= 23}

3l

TUHAXNE LARZoNA A7 e LA

)

H
(=]

WS g 59 F3] 4ol Y2 E bombardment

g AYsnAEe AY dFE ofazuHA g &

Bl gzatm gl

g Q2o

3473

LR olv] thyd YA

IR EE

SRR

o2 gloy I dodzEe] FAHHL &

2

dARE A25e
24 g4
REE 33 2
1999).

2 gAll o & 1M ol Iuleld B3
105 W9)oln]
el HATE o F Woln FH A3

< T WEy AHEETEA,

8
olgHI gl
A%

E L3 49989 $AAE ATS S

3. HUoixE EXEX JHY H MASS| HAREH

=

AALEY 78 FFZEZE ALl Sy

4 F2, g 1gE T oo 2 LAY
=AY AR, 1EHY 2 S BN FF
5013, AN WY 8F 19k 174, 7]
58 S AHAFY. FFAY Folu, sleME
WEd |4, FEAY. A8 288, d3ey A
2 2718 FoltkKim . 199: Oh & Woo,
1999: Shin &. 1999). 2¥H ol& d&&9 FAE
< FHEZA AFHAY £ FF5 &5 73R

BFolx obdFl gene source’t oM 71E mel
2 RPN & kg Fo AF MFole

A @AE AT Utk 53] FHFel QlolAg
FEEES WFE #4249 B2 dgHed. AF
fd-gol dol FAAA AL7I7nA 9 71ke] 2
del %710 4 ®ut oyl URrt A st
8] AN £FE A7 TFAZHo| Fusof
sto| wlgo] ol £tk A= DNA ¥AUAE &8

e = o

o} &g FHaL Aol & A EA AR} ol 8 fHA F4H8 58
i olazetez] /7| HE3} nptll. gus -
of 7] the] ALS gene
o= bombardment/ 7] ¥ -%3} of 712t o} JMT gene -
Hal9] RIP gene
o 3= ol zute 2l &/7| # 25 bar -
Z 9] ferrintin gene
BB &5 ol et ] &/71 @5} of71Z& e ¥y -TMT 8.2%
vl 3=2] GR gene
Mg yol ol gt ] &/71 ¢} S+49 {Ac/Ds -
2l 3= o1z de ] -8/7| B &3 bar -
bar
o O /5 ul A _
20l o1 2 vhe] 2] &/ A Al Lo A 4=9] SOD gene
Eng olazutel g &/7]| ¢ &3} SitRNAse -
day bombardment/ ] A 3 vl 2 28 fatty acid desaturase -
b R CP
A}z} ol 1 2vte|d] -2/ 7| ¢ &3} A%2] AGPase, MADSs 3%
e ZH ol 1z ute 2] /7] @ ¥-8t HPT. gus -

15y}

ola1z e e /7l B2

S5 iAc/Ds




%+ marker assisted selection (MAS)9 7]&vyto] &
£388 woln Z7|o +F AEE A4S AFA

& Zolth(E, 2000).

DNA EAJIAE MEste 71 22 += Restriction
Fragment Length Polymorphism (RFLP}). Random
Amplified Polymorphic DNA (RAPD). Simple
Sequence Repeat Polymorphism (SSR) &°l dth
olg 7]&2 bulked segregation analysis (BSA)el
ot gy, 38 §F L9 dUFHA Aulg

52 oiPsY 11

A9 & DNA BEAUAY QL7 e 8834 o

olgd F 2 EFL #AVA A4 AFHY
Ren, F ALFEAM BSAA oFd WEy

DNA EARJA Ago]l £FHX U A oItHKim.
2000: Mok . 2001: =&Z &%, 1999).

4. Aol HYSE AL x|

FU A48 A7 A= v & o

C gAARE FE AN 2AE £ Qee B 2R WAdl s AT 2dd 4EIde S
2 B9 gE 4 27 9 42 59 @A A% sl 9F@ AAnde JE TASEH
(QTLs)ol ti& FHEHE 7k sto. 53 32 Auzlee] JEE EF Vel 454 gAE B
of BodstEs QTLF. & #4A9 4d3d 7ldz 9 o o ¥/PHAE 54 + Aok 2 B2 a9
GaA 49 A4, DHEs 4948 B gol@ ¢ @ FESY Algcl 40T 13 2 Y ¢
AzdAY 2t 349 Y F= T #d gl 33" AFHYG A7UHE ol gtuME A
AEE HME 5 A IUHTanksley. 1993: Ahn, #3 S & EMIS22 FEs| IAZRH
2001). olelgdt DNA #EAUAE ol MASE & & 2% F Aok B F4E Fde HHY 7
£588 24 AU £F10H H8e 418 HE ZES SUEAE Fokol ATE Fdslelo}
L2 Zolg ¥AEF 7leclth gt
WNF Ae EohE lE D, Bgoh ed  olA@ Imeld W3 9 23 §UH AFE
A ELE SolAl MASE 9% 24 2 9A¥a 5 Fvd 2492 AT e Aoz WAED Ao
st g2 g 4% DNA EA0A AE R & T3 A& oA 7hAe AEHA olHF} ol
AR ABAE AYS AT qdou, s WE  Jhe4el EEAE ¥PAR B4 Hee 44
Ao, 9g Aol SANE Wwy 59 Bd A ATdE AT $48 RAdos a4 9
Azt o Auisle 2AHFAS] DNA EANE Atk 2du2 g AAME FLSF FEHE 7t
3 ol% olgd RARE ATE B 495 9 AL AP Holg. F44 A7E AAS Fol
t}. ol wtate] Zf Lol EoMe AF(E e MY #& FAAY AR AW K44 dT49
E 2 AARE29 DNA ®AAA AE 2 MAS A73 %
e 34 9 olg7le
= 5 EE]
2z v, olu, weles Aed
pamAEs vk A Es 55 28 Rash  $9 AT A SR RARD. ARLE
sl 59 AFLP
DE(CMS/RFLP,  Bsy/AFLP), Zatigax . .
2ARE NS (APLP) A5(3cl/ RAPD). S e e e oot RAFD- AL
AFLP). %3HMS/SCAR), AFH(22], SCAR)
S QU A 59 nUE ad
FRYA MAS 4. ohs A iAo fUA N2 ABAE A Ay 9 BNEY. FaAe

QTL ¥4




12
0% AA S A2 $FZE 24l 232
S5 sdsojor ¢ Aol £d FHH ATE E
@ R84 15ENS AAAE Dag FAAE A
29 #go) W4Holch 1Yd AR FujelA:
W3 9 mFolN nxg AR 7ol dysiol
A okl olof hd 71wl hS AlFaich
QA4 g FAAE YN E 104F9] 2ol
4 Flgol AgsAtas sht 1 g0l I8 @
o 4% Y208 B85S A AP Fast
o

A A= v
5o 7}%‘ 2490l 2 FAHE AL Ye &
2 A . = FAYE D oA
Zlzo] @RAEY dY7Ies TSI dEoo
J%MIE %?é}ﬂ W ATIES FERE Je
a3 A% 4= 7]
%#—%011 *o‘%“é‘& AZAE ZHAA HALeH 3d Jle
ok FAME Azt 7B A2 Heloh
A 7H¢ @o] ol olazdtH g FAAE
e olazuteE g9 F.
=L, 7\(3%17—] o]]ila]ul

HEYU%, acetosyringon
*3 A 5 o8 /1A 8¢
g2tz azyez 9

PEL
BN Al %‘—%%—g— SOEER LR
g #gsielol B =@ FIRES o83t Az

AHE DHES o8N 1&g Agalol s,
FIZ4e A48 olgstel 3348
= oEe F43T BFY & gt Aol vy 3

THojof & Folt.

8 B4 7€ 349 SAEL AW
TRAAR op WA 958 FFol Fusojel
s3. 012 2 ZYs] 5@ FFL 4o
@t 2elmz Fu 189 98 FAAG o9 ¥
d¢ 24¢ =2od Aol Fasieh 53 4o
%o QoA HREY o]§RAL FUel AT
o waABAAd 84 A0 dEEAS ¥
o AvEE 288: 2Ee TzRese 3%

o] @FH:,
4 R4S ATE WLy el FA

T
e AzA AZY F4AE ol&stn onk 20053

T E(). Subtropical Agri. & Biotech.), 18(2), 2002

o

FHE 8 oA oy HEHHAE AHER
FAAEE 2AE9 TFAFol FAE AgolrzE,
ojo] tig o] Hastct ojn] MHIIAA =
site-specific recombination system (Cre/fox) %+
phage- attachment region (attP), HolQ4 AlLd
(Ac)E ol g3t HEelddeA Es MAT HHE
o gst] HtdA 3 RME AXA &z Fut
2 AL/AAE AAste 71eg ol &stALY. F4A

Fe AzA JERARE AHRSA g3 dale &
T3E 39 E= 53 RIIHES o8k VIeS
AHR-st 2L ElU}(Ebmuma 200D, 23 FHelM =
olggt ZleME ¥ A7t A9 AR LFolth
AE FAAY Popoll oM HAF2 71EY
AzA e 3 AZY F59 Adsts AdE

e
’x
b9
£ H#
ot
>

stE2. vER § olAAMIE 9
Wk @Al 9 o, of
ol e xd oz s A
Al ok 2y BE2 FUdME dedt Ay &
dEtE= 7154 § -‘?—7P7Pil7} 2 F2AE gd
5 M BEEE T Y2 sfoksid,
ojg|gd HellA o= C&‘?J_ FAARTGE FA0
o fHAE Xste AY 74 ;
_Q.'?'E]J— M

AP Fe 7lgol HAdse vHdAE I EFES
A%&8 Aoy}, A KFFEH FTHEV} ¥
@7F HA g AER gaAA € FHojh RS
MASY Hgoz 7t B Aot 2R
MASY 71€& MgstAl dxxMe g4 71 «
AsHA 7led SHE Aot A 2 {FFA o
FE840] 248 AAeA 2 Aotk A F
2 RES FHo2 MASES 9% DNA EXUAY
Mol = HFFEY F271 Zasit

;0‘:' /\]

Ar

28

AA7NE AARYY HFE YR Fobd
Agolth 2eu $HLE § WIOAAES &ejal]
A% QTS FAR ol B2 APl 4



£3589 APolold T Aedudel of2lge
9 Aot wed 4Eggds AHAANY
uss 8749 g @ FAY FAE §S
S Ao} oled@ AN A
ya

98
5
Aoz
AL HEE 4 ‘3%6—? A5E BEAAE B,

T 4 #& &
A5E9 3 7]

59 BE —srorow EE
of F7le F7e AT wge] Aslol Y&
Agolth. ey} AALEL FEF FFol B o)

Fote] =0l BE FEH FFE A= &
Zbsatt. azies Add=e AFEoket ¥t
2de M2 7 e BEG Foke dFso 5A
dges Hodod A= 53 LoplM I+
248e @42 £71 e Aoloh wpM Z8H
Aol g3 FF U Eokld sdeAE dat
L IE FEEo Mel 1d A A7t 3
A dgedd gHoz d7FAE s 2
ot A SEH Ay di=eze A
AEE + A& Ao dddn
#uzs

1. Ahn. S.N. 2001. Marker-assisted selection in plant
breeding program. Proceeding of the symposium
of plant breeding strategy in the era of genomics.
Korean Breeding Society. p22-27.

2. Chung. T.Y. 2001

research projects

Development of transgenic

crops and for biotechnology
application. Korean J. Plant Tissue Culture 28:
289-296.

3. Ebinuma. H. et al. 2001. Systems for the removal
of a selection marker and their combination with
a positive marker. Plant Cell Rep. 20:383-392.

4. Hood. E.E. 1999. Analysis of plant transformation

10.

11.

13.

14.

zZ A7 13

systems. Proceeding of symposium of application

of transformation technology in plant breeding.

Korean Breeding Society. p33-38.

James. Clive. 2001. Global review of commercialized
ISAAA. http:

download/Brief %2023.pdf.

Kim. B.D. 2000. Linkage map construction and

transgenic  crops:2000. //WWW,

isaaa.org/publications

molecular genetic approach in Capsicum spp.
Korean J. Plant Tissue Culture. 27:367-373.
Kim. YJ. J4Y. Ko. and BH. Kim. 1994
Breeding strategy of floricultural crops in Korea.
Kor. J. Hort. Sci. & Tech. 17:63-70.

Lim. Y.P. 1999. Future of plant biotechnology

(from gene to life). Kor. J. Hort. Sci. & Tech.
17:179-282.
. Mok. [.G.. J.S. Hahn. D.S. Kim. K.T. Kim. S.Y.

Lee. K.J. Song. H.J. Yu, JH. Kim. B.H. Han.
and K.H. Cho. 2001. The biotechnology research
activity at NHRIL
symposium of garlic.
and breeding. p63-69.
Moon. H.P. and Y.P. Lim. 2001. Plant Breeding
in post-genome era. Proceeding of the symposium

Proceedings of international

plant molecular genetics

of plant breeding strategy in the era of genomics.
Korean Breeding Society. p3-11.

Oh. D.G. and J.G. Woo. 1999. Breeding direction
of vegetable varieties in Korea. Kor. J. Hort.
Sci. & Tech. 17:61-67.

Shin. Y.U.. D.K. Lee. J.H. Hwang. K.H. Chung.
K.S. Park. and H.S. Hwang. 1999.
strategy for the fruit tree breeding programmes.
Kor. J. Hort. Sci. & Tech. 17:55-60.

Suh. H.S. 1999, Development of plant breeding

Proceeding of

Research

technique and it's perspective.

symposium of application of transformation
technology in plant breeding. Korean Breeding
Society. p3-32.

Tanksley.

Rev. Genet. 27

S.D. 1993. Mapping polvgenes. Annu.

1205-233.



14

g 438(). Subtropical Agri. & Biotech.), 18(2), 2002

15. Yoon. J.Y. 1999. Constructions for policy making
in breeding research of horticultural crop in the
21st century. Kor. J. Hort. Sci. & Tech. 17:

16.

41-44.
FENEH. 199 sAFASTHAEH)
FEAT FFATLE FFAL p. 380,

17.

18.

£33, 2000. A7 ABFF AFE5E AFRF
A3 A} 4:122-136.

olFHl. 2002. =Y sHAFIS AL F
& 2 ZeA A7 AF AEFY AU
HEAY. AFEEH7I&d. p3-18.



	ABSTRACT
	서론
	본론
	1. 원예 유전체 연구 및 유용유전자의 개발동향
	2. 유전자변형 원예작물의 개발동향
	3. 원예작물 분자표기 개발 및 MAS의 연구동향
	4. 원예생명공학 연구방향과 과제

	결론
	<참고문헌>



