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SUMMARY

1. Induction of plantlets from apical meristem tip culture

Eight cultivars cultivated in Korea (’Shincheonmi’, ’Jinhongmi’, ’'Yulmi’,
'Shinhwangmi’, 'Jami’, 'Beniaka’, 'Beniazuma’ and ’'Choongseung #100’) were
collected. The apical meristem in different size was cultured on MS medium
with various plant growth regulators for 60 days and checked growth responses
and regeneration efficiency.

Among varieties, 'Shincheonmi’, ’Jinhongmi’, 'Yulmi’, ’'Shinhwangmi’ and
"Jami’ regenerated plantlets more readily than other cultivars. NAA at 0.05~0.1
mg/L in combination with BA at 1.0~2.0 mg/L was effective in regenerating
plantlets, so was only BA at 1.0~2.0 mg/L. High concentration of BA or kinetin
induced a poor regeneration.

The apical meristem 0.6~0.8 mm in size with 3~4 of leaf primordia was
higher than 0.3~0.5 mm in size in shoot regeneration and enhanced earlier growth.
Later, there was no difference in shoot growth regardless of apical meristem size
and leaf primordia number.

Embryogenic callus were induced on MS mediium with 1.0~2.0 mg/L 24-D
but no induction in 4.0 mg/L at 24-D. Somatic embryogenesis showed higher

tendency in 'White Star’ than 'Yulmi’ and indicated 74.0% in '"White Star’.

2. Detection of virus for cultured plantlets

In vitro plantlets derived from apical meristem culture were examined to check
virus infection as determined by ELISA test for cucumber mosaic virus(CMV) and
RT-PCR assay for sweet potato feathery mottle virus(SPFMV) detection.

Among total 86 plantlets, 51 plantlets were infected with CMV by ELISA test.
By using the SPEMV primers produced, specific PCR products of 411bp were
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confirmed in virus infected sweet potato, while no specific products were detected
in virus—free sweet potato. As a result, 21 plantlets among total 86 plantlets

(24.4%) were not detected for SPFMV.

3. Production of virus—free stocks

In order to minimize virus damage that decline yield and quality and establish
virus—free plant production system by apical meristem culture, this experiment was
conducted. Also, it was examined to establish virus—free plant production system
by heat treatment only, anti-viral agent only, and in combination heat treatment
and anti-viral agent using excised vine-tip in some cultivars that hardly
regenerate shoots through apical meristem culture.

The apical meristem culture in size 0.3~05 mm was eliminated SPFMV at
35%. The effect of heat treatment at 35C for 2 weeks before apical meristem
culture was evaluated. The apical meristem with 3~4 leaf primodia was cultured
for 2 months and was checked for SPFMV by RT-PCR. All plantlets derived
from apical meristem culture were infected with SPFMV

Both apical meristem culture of 1~2 leaf primordia(small) or 3~4 leaf
primordia(large) and amantadine treatment were used to generate virus—free plants
in cv. 'Yulmi’. In small meristem culture without amantadine, 41.7% of virus—free
plantlets was obtained, whereas in the addition of amantadine at 10 or 20 mg/L
100% of virus—free plantlets was produced. However, shoot regeneration rate was
very low in the MS medium containing 20 mg/L of amantadine. The highest
percentage(55.5%) was obtained in MS medium containing 20 mg/L of amantadine.
There was no virus—free plantlets in large meristem culture without amantadine.
In conclusion, apical meristem culture for 'Yulmi’ was effective in obtaining
virus—free plants when meristem size was 1~2 leaf primordia(small) in MS
medium containing 5~10 mg/L of amantadine.

With 'White Star’ small meristem (0.3~05 mm) culture produced 100% of

virus—free plant independent of amantadine. In large meristem culture there was
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no virus—free plants without amantadine, while 76.9% of virus—free plants was
obtained in 20 mg/L of amantadine treatment.

When both heat and amantadine treatment were applied to ’'Yulmi’ excised
large meristem, amantadine at 10 mg/L with heat treatment was effective in

obtaining virus—free plants.

4. Culture condition on the in vitro multiplication of virus—-free stocks

pH, sugar concentration, culture temperature, nodal position, kind of basal
medium, salts strength and NAA concentration were examined to check in vitro
culture condition effected on micropropagation of cv. 'Yulmi’ derived from apical
meristem using single node culture.

The most effective pH of the medium was 4.8 for various plant growth
responses in single-node culture. Sugar concentration of 60~80 g/L resulted in
the increases in shoot length, root length, node number, leaf area and bio mass of
shoot and roots. At lower or higher concentration (by 6%) of sugar, plant growth
was reduced.

Temperature obviously affected shoot growth; Q19 was about 3 (ie., 3.8 cm at
22C vs 11.6 cm at 31°C). The plantlets cultured at 28°C had good responses both
shoot and root growth. It was considered as the best temperature for in vitro
multiplication.

MS medium was better than B5 medium in terms of the better responses in
shoot length, node number, and total chlorophyll content. MS medium strength
and nitrogen concentration had influence on in vitro plant growth. Nitrogen at
60mM in MS medium effectively increased shoot length, node number, fresh
weight of shoot, and total chlorophyll contents. In general, the 1x strength of
MS salt was better than 2x strength of MS salt for various growth responses.

NAA concentration at 0.1~0.5 mg/L in MS medium had no significant
differences in grpwth responses but it was showed differences in the size of

callus formed around basal node. NAA concentration at 0.1 mg/L in MS medium

,13,



was formed directly roots without hardly callus formation.
In our experiment we can produce about 10,000,000 plantlets per 1 year

theoretically if we followed optimal in vitro culture condition revealed.

5. In vitro acclimatization of cultured seedlings

To check in vitro acclimatization effects of sweet potato cv. '"Yulmi’ derived
from apical meristem, the single node was cultured with or without membrane
filter attached on the lid for autotropic and also under red, blue, red(80%) plus
blue(20%) using light emitting diodes(LEDs), and fluorescent lamps(control), the
effects of light quality and membrane filter on the in vitro growth and
morphogenesis were examined.

There was no effect of membrane filter attached to the Ld(MF+) in
sucrose—free medium for the shoot growth, whereas MF+ treatment enhanced the
root growth remarkably. In MS medium containing 3% sucrose MF-(without
membrane filter on the lid) treatment, shoot length and node number were
increased. MF+(3) treatment (3 sheets of membrane filters attached to the lid)
induced shorter shoot length than MF- medium, but showed the better response in
root length, leaf area and dry matter rate. MF- treatment with 6% sucrose
showed the best responses in shoot length and node number. MF+(1) treatment
(1 sheet of membrane filter attached to the lid) containing 6% sucrose showed
similar responses to MF+(3) treatment containing 3% sucrose.

Plantlets grown under red LED had the longest shoot length and the smallest
leaf width. Shoot length was the greatest (8.1 ¢m) under red LED and it was the
shortest(2.7 c¢m) under blue LED. The stems remarkably elongated under red
LED when compared with those under blue LED. But the growth of plantlets
under red plus blue LEDs was inhibited. Shoot length was 2 times shorter under
red plus blue than under red LED. This results indicate that red LED may be
suitable, in proper combination with other wavelengths of light. Leaf area of

plantlets developing under fluorescent lamps was 2 times wider (195 cr in area)
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than that of plantlets grown under red LED(10 crf in area). On the other hand, in
order to examinate the effect of membrane filter, sweet potato plantlets were
cultured in culture vessels capped with or without membrane filter under various
LEDs. Node number and shoot length of plantlets grown under blue, red, red plus
blue LEDs with membrane filter increased. Above all, shoot length of plantlets
grown under red LED without membrane filter was the greatest(10.7cm per
seedling) among the treatments. However, shoot length of plantlets grown under
red LED with membrane filter was 5.4cm similar to plantlets grown under
fluorescent lamps with membrane filter. Root length and leaf area of plantlets
under blue, red, red plus blue LEDs with membrane filter were higher than those

of plantlets under grown blue, red, red plus blue LEDs without membrane filter.

6. Cultivation, economic analysis, and spread system of cultured seedlings

Virus—free plantlets were aquired from SPFMYV infected plant by apical
meristem culture in sweet potato cv. 'Yulmi’ and "White Star’. These virus—free
plantlets were used as a mother stock and multiplied in vitro. RAPD analysis, a
method of molecular marker was conducted to detect variation for in vitro mass-
propagated plantlets. There was no variation of in vitro propagated plantlets in
two cultivars using by total 21 primers.

Among the in vitro plantlets transplanted with roots, cv. 'Beniaka’ was the
highest survival rate at 100%, ’'Shincheonmi’ was the lowest at 93.3%, and the
mean of survival rate was 96.4%, whereas 'Shincheonmi’ was the highest at
91.6%, and 'Jinhongmi’ was 87.5% of survival rate in in vitro plantlets transplanted
without roots.

In the vine cutting production of in vitro seedings and storage root seedings,
cv. 'Shinhwangmi’ was the best (the mean of 19.2 seedlings for field cutting per
plant) that produced 0.5~3.2 cuttings more than other cultivars among in vitro
seedlings and ’'Shincheonmi’ produced 25.6 seedlings for cutting, that was 5.2~7.3

more than others in storage root seedlings. Also, in the comparison of in vitro
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seedlings and storage root seedlings per plant, vine cutting production of in vitro
seedlings was generally more than storage root seedlings, particularly cv.
'Shincheonmi’ produced 41.4% more. It showed more or less difference among
cultivars for producing virus—free cutting seedlings raised in the nursery, obtained
the mean of 18 seedlings for field cutting. But we produced up to 65 seedlings
when used a cut-out method continuously .

The second year in vitro seedlings produced 11.7~55.8% more in the
comparison of yield after cultivating storage root seedlings from the first year in
vitro seedlings and the second year in vitro seedlings in all cultivars. It was
regarded as the result of environment effects such as soil and weather not quality
of seedlings.

It showed sort of difference in the growth response of virus-free seedlings
and storage root seedlings. Virus—free seedlings cv. 'Yulmi’ and 'Jinhongmi’
produced about 9% more in yield, but cv. 'Shinhwangmi’ and 'shincheonmi’ were
similar to control. It was considered as the main effect that the mother stocks
maintained and multiplied in the experimental station were high grade storage
roots not infected virus, as we couldn’t observe distinct virus symptom in
appearance or morphological abnormality in the field,

In the analysis of economical efficiency, it was estimated that the cost of
producing in vitro seedlings was W115 per 1 seedling and it was regarded that
economical efficiency for in vitro seedlings was high. In the comparison of in
vitro seedlings with storage root seedlings for economical analysis in yield,
growing in vitro seedlings would increase farmer’s income about W4,000,000 per
ha more than storage root seedlings.

We expect to form a part of the farmer’s income elevation when prepared
organizational producing system and uplifted farmer’s recognition because of weak
recognition of virus damage although the superiority of virus—free seedlings in
growing and producing on a farm was approved and the response was friendly to

farmers.
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7. In vitro cryopreservation of germplasm

It was examined to establish in vitro germplasm cryopreservation of apical
meristem and embryogenic callus in sweet potato cv. 'Yulmi’ using liquid
nitrogen.

There was no survival apical meristem explant by vitrification method using
PVSTIIsolution after cryopreservation. Cryopreservation of embryogenic callus of
sweet potato 'Yulmi’ obtained from apical meristem culture on MS medium with
1.0 mg/L 2,4-D was attempted when slow prefreezing method (two-step method)
with various cryoprotectants was used. The cryoprotectant comprising 1.28M
DMSO and 2 M glycerol + 064 M DMSO in 0.4 M sucrose solution gave the
best survival (over 46%) of sweet potato cells exposed to liquid nitrogen, as
determined by TTC reduction and fluorescent diacetate(FDA) staining method.
Cryopreserved calli cultured on MS medium with 1.0 mg/L 24-D were grown for
4 weeks in the dark and induced embryogenic callus after another 4 weeks. They
were subcultured on MS medium supplemented with 0.1 mg/L 24-D + 1.0 mg/L

kinetin for 2 weeks and developed into normal plantlets in MS basal medium.
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W OHEAIA FEE ARSIl st FEEke] 10%E Aagetgo R A ie)
i, A% F AVt woer®E 15T el 543 AFGAIdel aHE H Ans
7he] Hgo] e S38 HAA Aol FEjAd Frgolrt. HE GEMAd agtwt
&= SPFMV % 10999 npolg] ~7h s i g2 @iz slo] glo] FAA s o
TR 2UEA Utk AT FAALY FAE wd b fEEH SRS A
gk pe] A, FEste] BESIjopRl tuR 9)Fge] wEn w¥ 1l

Av7} el zasm Qe

g o g3y WP AITHE 717 AFF F ol

i

[¢]

2ste, FEAA T GTEE st B AdEte skl Baste A

AL S Aol EETES ZIWelA difsiifrets WS TREstaAt vk

A 2Ad oA E HY
1. 994X

7h agtubs obd i HEEA sElvEtd e A7), Ad - &, A, e, AFA
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2 AREgeR AgHN oY AAFE] F5E FLHAUAM A& 2wt FaHa
FE begor 2o gt 2y A ayvbel R e v HBF
A ddaE V1A AForA 2 ZHATE 2A AA-H el FUFH I leH
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AR, it 39, A, AW 5 heE, Mg fFA2et %01 2MEAA oF
g b o] o]l e Al QI

o agvke] MA e JFAA B A, ol HFAA LS Adke dF
A S o] &8ka Slvh. whehA Rpfkell whole, mpelmEebawl A, it T
of o]l glow uuE oHHY] Wi ¥& % FA A W ol FIFd

o= Z el wETh anywke] mpelg AW o] HAF 4 A oy 53] i
IRHLEZIE(SPEMV) ol i = F40o] dA A HojAla Qidd= a4
sa e vk kel S4, 4 % R AAZE e H 3 Sk

ek Aagekg fidke] A 9 FAaxde] A4 - BES 9ste] vid 1149~ 224 3
47b4 12~15C, RH. 85~90%¢] A%AAde] a5 v w2 AU (3wl ~3%
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H2Zd -2 7ls/g &

A 1A 24

L o=rie] aetell w3k Atel diste] 1995958 AAAA M=
Hatet A A HAME 9] ALRIS Databaseol Al HME A= F 100902

[ ]
= o

o7t AY Hoken F2 SHEIANTY AN S e HH

Haha did FHERe A 5 A M LE Firs A naud vl glo

2. vkl £33 Aol BE AT Te oA BdEPAPY FEA YA

Pr1EE APl AT 2R Bask 9 ¥ AEHUANAE obF o) FolA: 9IA
e Aol

4. Kim %(1991), Liu %(1992), Min 5(1994)& 7vte] AuR x2S u)gs
of iEIEe] % R ABAALSE I A LML} FRFAAL 2 BEESE A
Fol bsye Bashg,

5. Y EANME AAAE FHPIES ABOE TToE] AR ERH
A oAl oF fAAAY JRRF] BE /EHEL Bud u dHKim
1996).

5 S dAHAF A WA R TSt WA A g 9%k BAEMGE ATE
Fasta gloy oA AFdAeln, aul FH Z|UFH o] & Hgo] sk A
B AFAAAIF xRN FRAL] B V) xAFH I o]l o7 H
A ¢kl 9tk

| 2 2 =9

aTukel Aol Tk FA|ATF|HL HF B i CIP7F lar MAA e

2 8 Adem u¥ol Buololdde AmyAold] AXE Fi gow of
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10,0009 <] S BAsta Ark A= oF 20009 F0] ot - uhet
o= 20001 Fell E3g - 9 FAAAS FENSH s sdEAANTY =
Pl Bt s ol

AR S avke] FA R A Aakeke] Aare] 1/38 Hfstar glo] Al
19jolm 21848 ofye} ik, A, AW, 55 T LT9E o& 4T tEES A
Abate] JEREIRS w7tASI AGAAGAE st A Tldsta Qo AAE
Trbe 10919l H A MNMEEE 95% ool srbelA Awiata 9l
gy fEuvEtel A o] Rofe dAgE e eSS AVIE W oA AEs
E 93 FAAA AR gl

=l

CRCE
W T FRE 27 100 Gl (a3 291) bl

4, 4E LRI A= 1988WR-E A 8FFodl AL iEel2tal sk virus®
(SPEMV)o] 2317 Alzkate] 1992d o= AA 80% Ao AAHES Ho] AZ3
FAZ A= 5928 H9 Dr. Ichi(1990)= 2 A Z2ZS wjksle] virus—freeB =

s

i=] )
WAsta SANFAAS SFPstaom, AwEb] 73

y

5. ¥ THEARE MEES Dr. Kozaiws ATHodAM s =QEA-SA3]ALS] A9
S Wol FA aTule] HES AR plasticl 52 &8317] 98t Ass Al
S 2 AFAAEES dvlsta fehifig el ol FAAAAE Fysta

6. vk FAAYY Y EETY R ABAS AL g vix o)A F7)7r BESE
A ABETHESE B A Aol AAHSd A (Jarret and Gawel, 1991), ¥+ FE5
E5 1% Biotechnology @ 7242 Dr. Shimonishi 5(1996)& “dth &9 v-f-2 vl %A <
ZALRET AFolA aguke] g A 2ok AAEFAUE A Ao o3 %
A=A g Azl oste] BRES F §A7IAL fiiEs] AEAR QA A
TANE TRHFANL L FHALY AV EEYH R AAstL qlTh
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o Mgk Ve 4R, I Aol Had w gl
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3. amke] Hlolgl A~ SPEMV AAES AdiEdx
°FF amantadines HE @A st AA E&ES A
AFA ol oo = AR ILVE Bk

Aguk FHEe] Jid gEE A enituigHs &8s, vk

A, MRS w2, pH, Bol Fl=, MF2 L, vire] 914 5 A v

st sllelA e A5 Raudn, dE 9 FxoA e Bas glth
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At FuelAe Ag Awd
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oA TA T V=
°of AFTAt W, HESAOH FAAS EAsAT Il A Ry,
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H 3 & JdA7gdsd e 2

AlA AwRdzguR e A% FH=2A F5
1.4 4

AEHE gAY FAERA AR T2 50 AE &I 53], TS
F3k ofAlo} o] Ao vpstEy guAe] Fae FHYo]wA Het F7]
F7F o S glo) i AMeRE e AFEH T ok
S Gl E A7, Ad -5, A, T, AFASA F AuiwA e 86%E
Afeta vk Ad AEaide] ¥ W ‘60dvel= ek A A o] 1523
ha(‘65)ell & AataFo] 2097HEo 7 714 Botoy AAAZY fiEol A5
fﬁc%%oﬂ upel AAgte]l sty i, WTOA Al whel AEz FAHYsE 2 Fu9

Al A o] ‘94d 147 o
ook ey A2 Fa7F Srkste] 2000 163 olha
2 Z7tEE Aotk agtvbe 60d el E A AL T0%E A& o= o] &3
AL A7 4 2 AEGoR AEHAoY AAFEe] F53] FAHUA A&
of xu7t AaHA FE MFEoR Aavo gk v HE vl i

2 AFORA 1 7MA7E A AAEA A&
3t AE Aol FFshal AL, AR S,
%

FALTFOE 2AARA GFE A7

1]
i

2

10

o VE plastic® B ECR, 7R 2 A A
o] side] Q%A1 QT

A AiE e agrbe A RA AVMESIAE S W SAANAEE Do
A7l Wizl §F ¢ 55 HHYde FAE MAFHeR ALgsE Ao Bk e
b, HAHE GYEAYI S AR, ol HHFAIA &HES et AT
HE ol&sta vk o] SVIHAHe HalFomFEH MhE KIsde HES
Al Wy o = (Litz and Conover 1978), Ri#E7F wholel 2ol dd A= Mo d o
mEE TS 2dsty] witel AN H=olA virus FHAY = AZet Eg
FRAARLoZA s EFAA FA, BED A9 FEd Hgo] Lawy Wl
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°of I AAAs e #Fe adow uEAR fFHAEdS FAYE & Aol (Jarret
et al. 1984), A=A 28l HifitRfr3 Mol 855 flste] vt Auid
ZA o] Tk e ATV FeA b (Litz and Conover 1978; Mori 1971).

gkl mpolel AW oY ZRA7E dEA oy 53] tidxd ol MW
wdo]l dASHA "WolA L ANFE FaHe] AV Ha = 8 FHF =,
<2 2 BEAACE a7Ha 3

AA HRA LS Slal 7P ol AFSH e RN kS AdRdxHomy
B " shootE: S8k Zlolvh. o] W2 Fd4 HEAHS Alestl, B2 4
E oA g4 ds F dom, w7k AEARY o] oA Fad 98 &1,
1ol A o THbi 7y 24kl m ¥ TR ALY fiike] BE

o] Bl gt}

Aol Hol N ARRAZA S At LymE A F FARAS 45
sa EA AYuge ool AL dolAt FAEAS dFrHoR F4
N2 5 e 3522048 S99 AHKim Byun, 1985). g wFyols] 4w
vgzAugel o WAFAe] golA AgzdAe] Je 2T A3 10 mg/l
BA H7hFolA B8 Zbsd /RS W 909 Fo 54MA AE Agrkn s}

AHEun et al., 1997).

Il A e 19999 BXAFG AF AR F Y] 20%9] WA Hsirp d A
gom o] F 9%z vlolef e gk AoE W FFY 2™ (Jeong et al, 2001), 1 I
= dvtd = oy atmb Ajuiel lolA S S Sl g A
ob A Az AEjel 9l

B Aol s 2wk F5E EkE St ATARE Gt d x4 el A

qEAE AYANE 48F 22

Lo

2. Az % B9

7F FAAR

,2’77



Feleel ) s Qe nTe FF 4D 9 73S FHs] Audstu

ALY FeeANA Aol APARE A5

L A gk o] A7)
Ao A A e vk 7] Ad 15 cm A& AH S 70% ole
o 1009 %%t EKRMEI L 2% sodium hypochlorite &8 Ao 1087 EHikd &
3~43] Kestgnh. Wiz el Av|= FRAn sl A] dY97] 1~2u 7}
2ty AR d x4 02~04 mm 2719 497 3~4vj7F F324E 06~08 mm=E

L R e
D A=A A 28 93 wix= MS(Murashige and Skoog, 1962) 7]

i Z]e] 0.05~0.1 mg/L NAA(a-naphthalene acetic acid)® 1.0~4.0 mg/L BA(6-
benzyadenine)2] Z-&37], 0.1 mg/L NAA® 1.0~4.0 mg/L kinetin®] &&=z %
1.0~4.0 mg/L BA9} kineting& &2 sx

2) AME gt FHEE 98§ 1.0~3.0 mg/L 24-D @832 skt wjA ol
3% sucroseE #H7FgF S pH 589 HEF Ao 0.35% gelriteE # 718l
121Ce 571 7)ol 15i7F Fatsto] AF&saith.

X435 AR WG E 256+21TC AN A FEHZE 543 vjekst & PPFD 40
Hjok7) 7k H<F M|~ shoot W B WA S AANSS FA}E

vkl GERRE $47] A% NZAPOR FURARANGA FH A
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o AV E BEMEl = &
ZAEFH T (Table 1).

ETol 2 AFUSE FABA A QoM FAEE F AN 68.0%

2 MBS MARS RATL AFUS v, AFn), An Fol 9o

of Hlsl Aol v wE FFS Bo] AdEdxzAS AN F 10245 2
glze] W AEd AN £ 15974 ol= shoot7} Adsts AS & +

o] fFAEAR Tasgoen e duRdzAoz2REH T shootite] A E
AthH(Photo. 1). ‘HYol7be] - Axe] Aejx~ A & FAEA R AYE|
35.28% = Azag e ‘HyolzuvlE 125%° EIE ¢ tH(Table 1). ‘$41003 9]
e BE Ayag B FAEAE 48 £ e Aol go] FEgte] &
Aol BT EE ATl = 715l A Aot s 2
A9 ARG WA Aexrt FASA TSI Y 3FLFNE 44 1 em
oz Adss dAmAg wdok RIS $Y viXteE By Ao g days)
A=t wF 60D Aol = st AR ZE mA oA e TS AFS £ gl
Ak oA BAE I E st o, AlFAUY] e FREEd 7R
uhrjoll A F-g o] thg wAlE T Az AA ] A e AFT-ES 0.05~0.1
mg/L NAA ¢} 1.0~2.0 mg/L BA £&7olA AAHoR 53 /LRSS Beon,

X
=]
=
o
B
N
=2

rlr
ﬂlz il
l>

1.0~20 mg/L BA 9&ToME =& AFES AAvh). L3I kinetin T-& 2] 9}
NAA¢9te] &8s BATSE T &840 vla] a7t 1den, BAS kinetin

c
o] 40 mg/L H7l¥ E&7Y G&F BT FAEARY AYEC] F3] AFIA
(Table 1).

2 A8 oA BAS kinetin B8 8, NAAS BA 2 NAAS} kinetin £8x8 2
I 4.0 mg/L BA%} kinetin BHE A 9] AEA AEIFEE 0% E 71 A =35}
L, 4.0 mg/Le BA =& kinetin® &-&7-o oAM= AEA bRl STt

,29,



Table 1. Relationship between cultivars and plant growth regulators on

plantlet regeneration from the meristem culture of sweet potato

, Cultivars
PGRs(mg/L)
(Regenerated plantlets / No. of explant)  Total

NAA BA  Kinetin SC JH YM SH M BA BZ

1.0 89 6/8 68 6/9 4/10 2/10 0/0 593
2.0 9/10 9/10 6/9 58 4/9 3/10 0/0 643
4.0 59 5/10 4/10 4/9 2/10 1/8 0/0 375
0.05 1.0 9/10 9/10 &10 7/9 7/10 810 0/0 814
0.05 2.0 89 810 6/9 6/8 810 59 00 745
0.05 4.0 3/10 5/10 3/9 510 59 2/9 00 406
0.1 1.0 910 6/8 68 69 6/9 510 3/9 651
0.1 2.0 9/10 7/10 6/9 7/10 6/10 6/9 2/7 662
0.1 4.0 4/10 5/10 3/10 3/9 4/9 2/10 1/10 324

1.0 5/10 5/10 5/10 4/9 509 2/9 00 456
2.0 6/10 4/9 5/10 3/8 4/10 4/10 0/0 456

4.0 6/10 2/10 3/10 2/9 3/9 1/10 0/0 293

0.1 1.0 510 4/9 3/9 4/9 4/9 4/10 1/10 379
0.1 2.0 8/10 4/10 6/10 3/10 4/10 3/9 0/10 40.6
0.1 4.0 6/10 2/9 2/9 2/8 49 2/9 0/10 281
Total 447/904
680 566 514 500 493 352 125
(%) 55.6

“PGRs: Plant growth regulators.
YSC: Shincheonmi, JH: Jinhongmi, YM: Yulmi, SH: Shinhwangmi, JM: Jami,
BA: Beniaka, BZ: Beniazuma.
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o AdEdxAe 2717 A=A okl vA= 9

Ak FF gne AdRdzAuY Al FAEAE AR BdxFe] A7)
7F A=A Astel vAlE &3E AT AEEEERAS 497 1297 §
Z% 0.2~04 mm Z7])(smal)e} FEJFE 3~4ulE F2A)71 06~0.8 mm =Z7](large)
2 e, FEE A FAEAe Yol o d 0.05~0.1 mg/L NAA
¢ 1.0~2.0 mg/L BAE =& 23 MSujA| ol wjdstdth(Table 2). ¥ 109745
RE iAo A Aot BA 7] Al AFskd o, wf g
de wEYE oAk ERUL 1~-2v7F REE A

=
Bk 3~4v) RRale] WFH AL TolA 2NAKL e

oz T

i

Table 2. Effects of apical meristem size on the induction of callus and shoots in

the sweet potato cv. 'Yulmi’ after 60 days culture on organogenic

medium
PGRs (mg/L) Small” Large”
NAA BA No. of  Callus Shoot No. of Callus Shoot
explant (%) (%) explant (%) (%)
0.05 1.0 10 100 80.0 8 100 100
0.05 2.0 10 100 60.0 6 100 50.0
0.10 1.0 12 100 33.3 8 100 75.5
0.10 2.0 10 100 60.0 8 100 50.0
Total 42 100 58.3 30 100 68.8

*Small: 1~2 of leaf primordia, size 0.2~0.4 mm

YLarge: 3~4 of leaf primordia, size 0.6~0.8 mm



W7 ko] AuamA Atk BIE shoott AREE/F W2 Aol
of #Agle]l AAstel M 60ARANE AolE BAY F gtk EA

A ARrAdRANFe A F 0k Ay HEAES ol

027 shoote] Zoli= 15~20 cm HAEE ebWTh BT 2
ZIW FAol HAd Aee ouiy wigs stol T4 2d3E oF stARt, FHSF
2 Ao gdd JHAY VW BRES BFHoRE @ Af A7) 3~4mE FARS A
hrd A S Wt AEEo] =i A vy AHE Y UTHIL Ay ZfE o

O A Az el o7 AAE wiEAd =

*% ‘&v’9l ‘White Star’'S o]-g3te] AMAZu] FAol| mAE= 24-Do] FHE
ZAMet tH(Table 3). 24-Do %%E 1.0~4.0 mg/L& =¥ ZAsto] wIs 2
BE AggelA AYzrh Ao 40 mg/L 24-D SiRERME S g 6574
& FAIA E wA) Ae s HE A ZEth 24-D 1.0 mg/L HIFFeAA &
m 62%, 'White Star’ 74%7F 238G I 2.0 mg/L HIFTE 1/2~1/32 F2438] 24
&ttt ‘White Star’®] 29 wj@Ay Ao WAEo] ‘oo Ha) thh &
< BE¥E i%i

24-D7} 1.0 mg/L ¥3¢ MS nA|mjA o] AR xAS wIdst 659 F 22
© AAEZ we @olE 998kl 0.1 mg/L 24-D9 0.1 mg
g 2797 fUEEMin et al, 1994)¢F & ELRMEIEHC Z3E A 22 MS
AR A AEAE AYANZ F A cHPhoto. 2).
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Table 3. Effects of 24-D on somatic embryogenesis from in vitro meristem culture

of 2 cultivars 'Yulmi’ and "White Star’ after 6 weeks culture

2.4-D concentration Somatic embryogenesis (%)
(mg/L) Yulmi White Star
1.0 62.0£3.6 74.0£3.1
2.0 22.1+2.6 35.4+2.8

4.0 0 0




Alconero 5(1975)2 17wt AR IZx4 & o839 kinetin®} NAA &84
E st wigs Ax Aeavwt FEHAS ¥ shoot AL o] Foix A kekAInk
IAA9te] E&37HAME g 509 <tell fiafbe A EAE A& Aol 7HsIe
2.0 mg/L kinetin¥ 1.0 mg/L TAA E&AgFelA BAG 2EAe =do] M 4
At sttt Litze} Conover(1978)& al7wp 2FF9] AGRAZFHS wdsdS
W R o F 2~3Fdetel] Aol vt A E FAHAEH =g A
29 F2E A A8 iEERS A "rskth FF ‘White Star’ 7 'PI
315343’ B} Aejs WA Eo] vrekom 1.0 mg/L BA A g F-ollA shoot7} &35 9+=
dl 'White Star'&= IAA H7M]A oA Ae] 2 EHK] EA Yelg F5o el g
Fde 2 stk EE shoot ®3H7E o] FolA 7] wiYd 2~3FY ke A

27F A% FEEAoH, g 557U Foll= 3t shoot7t A= 1719 Ui
g ‘White Star’®] 7% 857, 'PI 315343'¢] ¢ 51717} A=At Ichi(1991)+=

_V}i

05 mg/L NAA, 1.0~2.0 mg/L BA &&A A wjdstaS o 0.1 mg/L NAA<}
BA E&A T FAAT AEAE Folk AL & Adesd L5 AL glda
1708 AAAANA st A=A7F #3HAaL, 05 mg/L NAA9H BAS &84
AqME F2 AYav fFrEdon ez ZEsE #EEHA ol NAAY
X+ shoot &8t ZA FFete Ao2 veh BFREA ] TR = 24
< ke TG AL Gl A T agh 8o g #Eeithar s Th Ichi(1991)9]
Aol A 0.1 mg/L NAASH 1.0~2.0 mg/L BA E&X 2ol A& A7} =
A= Bael 7ol 0.05~0.1 mg/L NAAS 1.0~2.0 mg/L BA &&A2 oA 5
of #Agle]l BEEdxAowNE AEAVE BAEEAL, 1.0~20 mg/L BA &&
4$% Litz9} Conover(1978)2] H a9} Zo] AAZ AEAZ AAE AT

Min 5(1994)2 7vte] A dxd S SAER o] &ato] AFHA TF
o} Fxo wet AAEuE FAAZ F AEA ARsE FEC Sk 2

&
e
!
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S B3 A=A RSt E AP Liugt Cantliffe(1984)= 2.0 mg/L 24-D ©]
o] Aol s EEkn Aelzso] wAo]l gl 05~2.0 mg/L 24-D A
A Aol oo Hohal stk 1y Jarret 5(1984)2 3.0 mg/L 24-D A€
Tl A BN E FEAZ T AEA AEstrb sbesttha & npeh o] FF A A
FzAA F5F 2 wxo wt g weS Hola vk Ichi(19D) & AR dx
A2 0.1 mg/L NAA9 1.0~2.0 mg/L BA Z&x g o] wigste] < 27147 442
stE A2 F ZEkg ol EEAA oF 3~4ME Fele o Thed A=A
ARt ATt olE WF AEAT HENWOE $HAES Bty st e
Auf o] og qFTAE Aste] AFE AFHAUA BES= AS 7T~-84E #3)

@ A8 A

¢

4. 3 g

TEEE skl MSHjA
6043t wFstalom At

2]

FEol wE AANSe FAEA fgel goiM FAEF T AHW, FAE)
ml’, Al Apm) FEo] thE FF vlE] JA AREHAGT. BFxEA ] 24
of w& gAuMsL 005~01 mg/L NAASH 1.0~2.0 mg/L BA E&FollA A4 2o
2 ¥5d fERS Blon, 1.0~20 mg/L BA @&FolAE & A3iE ASdTh
3 kinetin &A1 29k NAA9S] &84 8]l= BA @& v &4 s &3
7} Aem, BA% kinetine] 4.0 mg/L F7tE E&7U B 2T FAEARY
A Eo] =3 Azttt

gLl B2 Mool wE shoot #3342 HU7] 3~4v] 223 06~0.8 mm =
71ell A 688% % Tha A UElWom, 7] Afo] tha wEA IHEHAoU wj



713ko]l ZItstar A E3hE shoot= AFEHE=TE M H
ol BA Qo] Aste] wieF 604Gl = AtolE HET

wggd e 2~e 40 mg/Lel 24-D H7dA = Add 45+ glslev 24 1.0~
20 mg/L A7boll A vyl 28 Ao 74% M4 =g ¢ Al FF White

Star'e] 74-¢- wfLA Aelxe) gEAKo] ‘gud Bl va =2 S B



Photo. 1. Plantlet regeneration from apical meristem on MS medium supplemented
with 0.05~1.0 mg/L NAA + 1.0~20 mg/L BA after 20~60 days of
culture. After callus formation at cutted stem shoot was regenerated.

(upper part; cv. 'Shincheonmi’, lower part; cv. 'Jami’).



Photo. 2. Callus formation and plantlet regeneration derived from apical meristem
tissue on MS medium supplemented with 1.0 mg/L 24-D. A:
non-embryogenic callus(NC) and embryogenic callus(EC), B: somatic
embryo, C, D, and E: shoots and roots germinated from somatic

embryo, F: plantlets.



A 2A wWEFTEY violz=3HA
1.4 A

aTule] Fa Hlo]l#] AE sweet potato feathery mottle virus(SPFMV), sweet
potato latent virus(SPLV), sweet potato caulimo-like virus(SPCLV)e]t}. ar+-wm} =}
ojgf 2o thgh HZExo B 19199 wl=mollA tmpe] (o] mAjola FA4to]l
Bk ol 2 5 golzelgt, yojxgfo}, o]t AR T 5 ol A HelA
vpol ] 2ol gLl aigtmbo] gk Warvh dSivh

T A= oA agtmp wpolg 2o #Ek AFTE A ol A ke AAo|w,
AA FAES] oF 80%E AHAletE T B¢E aLgwk kAo npole] =9 i
Yol wrdstH, dAA7HA HiE agtwp vle]# o= SPEMVE Bl %314 sweet
potato mild mottle bymovirus(SPMMV), sweet potato vein mosaic potyvirus
(SPVMYV), sweet potato yellow dwarf bymovirus(SPYDV), sweet potato shukuyo
mosaic virus(SPSMV), sweet potato symptomless virus(SPSLV), sweet potato
closterovirus(SPCV), tobacco mosaic virus(TMV), cucumber mosaic virus(CMV),
tobacco streak virus(TSV), sweet potato leaf curl virus(SPLCV)7} 9t}

A vpol 2] 2~ W ™ ¢ 3] (International Committee on Taxonomy of Virus, ICTV)
ol A 1995\ H 313k wlo] o5 agtupe] WA E = wloly A= EE potyviridaeol
e wWEpA ol5S A7 i AolE TEA, H& ARAvAE S T dA
#ZAZ wlolglA~E FASH|ZF a29A &olshA @2 Ad3eltt. SPFMVE potyvi-
ridaedll &3} who]#]~2 A Hildebrandt(1960) olaiA Hz=Z W ¥t o] v}
olgl = o]}, ofrlo} FH, B 5 A MA EE A ugwutrh AuiE =
Aol A o] ®WarsE gl

Hpolg] o] e o R = 7)o KA, VIFAE WERA S FE o] &
H olF dAAl= oI AEMERN] e JhEel 7t ol=A A vH(Mattews,
1993). &dA7A mFvule] wlolg 2~ 53] SPFMVe ooz = sty o
Az n] S o] &3 AA, dsRNA 418 o] &3 e, Ribo-probeE ©]-&3h eyt
W oTol dEe gk wbolel s Witk A4S A e VIR oRE THE

— [e}
of mpolH 2/ = ke ¥ 4 gl o] i, o] gHojof k. EY B 4



shek xldto]l Hashy] el FHols W2 WelolA niolfaiigo] ARSEAE i
HENY ARy ¥ g e EAAEee] Hdy oA g W

=2
h=]
=3 maHel WdoR xi Fhas A

oo

(reverse transcription-polymerase chain reaction, RT-PCR)o] o2 7} ol A
Fr&gh vpolel s ek o A gtk ey PCRWH S DNACA DNAE
FTEAZIE Wgol7] wlie] tiF-Eo] RNA Hlo]gix=gl 2% nlolg{ ol 9o =
vlo] 2]~ RNAZRE My DNA(Complementary DNA, cDNA)E 43t 344 o]
g @ 3to] ififi s (Reverse Transcription, RT)¥A o] H7le JAAL S8 A0S
(RT-PCR) ®w®o] 2A&Euioly] 2~ Hds f8iA AAHo=m A7 28
(Kawasaki, 1990).
wepa o AFolA s GHAL 7leS o83 PCR (RT-PCR)S Eall wi7IW -
o] b ool ol EAAEI e SPFMVE #AAE + de 1 &
gatglon, wholefx HAol Weol AbEs = ELISAMH S ol&3to] A=Al &3
dHol FJE F= CMVE AAste] olE T3 A Mol Ak o] &
[T =) S R

o
32
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7} 24223 A M (ELISA, enzyme-linked immunosorbent assay)< ©]&3F CMV # A
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= AEAE ARAs Gl
Arstgon, 7dE e As) 7217 ELISAMM I RT-PCRUM S o] &3] vholef
TRy vholelzd FARA e A, #%F9 @ CMV

i

e
ELISA®AS Y& 1% Hi#% alkaline phosphatase®} conjugate® 2%} @A)
(Agdia Inc., Elkhart, Indiana)E 27 +943F9 3L, Clark®} Adam(1977)¢] WS 9]



43+ double antibody sandwich®H (DAS-ELISA)S A}-83}% ).

. RT-PCRS o] &3 SPFMV # A

2) RT-PCR= ©l&7F vpolef~ HA

2 EA ¢ 20 mgS F 3 eppendorf tubeo] ¥ the RT-buffer(Lee et al., 1996)
200 WE Y drll tipE o83ty ERE F=3 $ 200 xe] phenol : chloroform :
isoamylalcohol(25 : 24 : 1) &d o2 AASHTE o] & AT st A5 H 100 ul
= FHa 60 wle isopropanold ¥ 15E7F 12,000 rpme. 2 A HE] skt AA
H pellete 70% ethanol 500 w2 23] PEiEst AEA1Z1 & 200 ple] DEPC A 2ld
32k Al 5tk RNAE thAl DEPC A#ld 33k W= 1008 34 ste] 94T
oA 5 Al & EZutE AFo ¥ol 533 WA F k= RT-PCRE st
=3

A}8E  primers SPFMVY coat proteing HIEsteE AZsgon, A==
primer?] HE{FFsS 27 5'-ATG GTG GGG GCA TCA TCA AAG A-3,
5-CCT AAA AGTAGG CAC TGC ATG G-3'°]¢lt}. HE3t o] & o] &3t PCRAE
< 411 bpel A ohHFig. 1).

RT-PCR2 3 tubefoll A B= wH&& & = 3% dtglen], RNA &= 4 ul
¢} primer(50 pmol), dNTP(2.5 mol), reveres transcriptase(30 unit), RNasin(5 unit),
Taq polymerase(l unit)7} Z+2 H7tg9 27402 PCR wHSHS ZA|3to] A A&t

(Yang &, 1998). RT-PCR %71 WA cDNA®| 4 9138 42Tl A 3023 W&

NZom, 96T 387k W & ThAl 96T 30%, 63T 30%, 72Col A 1%7H4 403 1t
SAAT Ao R 72CoA 1087 Wedte] FAAAT PCRubgol B4k F ut



SAES 72 10 wb FH 3 2% agarose gelS o] &3] 50VE A7 A %3¢ EtBr

of AAE F UVE ZAbehe] e SFL shelshginh

SPFMV-RNA(959bp)

Poly (A)

SPFMV 1£ 411 bp

<— SPFMV 2

Fig. 1. SPFMV-RNA for coat protein, showing the location of specific primers
(SPFMV 1, 2)) used in this study.

3. 2% % n%F

A eiA = ELISA¥MHolY
ELISAW YL ojv] 3|AlellA S8 21 AAta Jornz due zaglo] ALE
gt A¥s e 4 drh

auk 67 FES U eR AEA ] AR dxS dHst 2RolA A4
71 M E o83t 7] 71€¥ ELISAMH S o839 CMVY #HAS dAAs 2
7= Table 494 2ok awl AaREdz Ak fo 8671A2 wigHENA CMVE
At Az 25 51A A vle]y e HdE o yEeigon wiejeis 7Y
of Wk 4ol A YEhE OD#E 2-3u] o] e & 7HAl= MAE wpol
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Table 4. CMV-free plantlets derived from apical meristem culture grown on the
MS medium supplemented with various PGRs by ELISA test

Cultivar Plantlet ELISA Cultivar Plantlet ELISA
No. values(ODuos) No. values(ODas)
Beniaka BA-14 0.206 Shinhwangmi  SH-7 0.190
BA-15 0.173 SH-9 0.238
BA-18 0.225 SH-10 0.244
Jinhongmi JH-3 0.154 SH-17 0.179
JH-4 0.151 SH-19 0.313
JH-9 0.160 SH-21 0.215
JH-19 0.169 Yulmi YM-3 0.190
JH-22 0.167 YM-9 0.181
JH-23 0.163 YM-14 0.160
JH-24 0.161 YM-15 0.169
Jami JM-18 0.152 YM-17 0.173
JM-21 0.161 YM-19 0.177
JM-22 0.163 YM-20 0.191
Shincheonmi  SC-20 0.167 YM-21 0.198
SC-21 0.180 YM-24 0.209
SC-23 0.159 YM-25 0.190
SC-29 0.189 Healthy 0.164
SC-30 0.181 Positive 0.328
SC-31 0.193 Total 5 (fé?;;jfts




1. RT-PCRE ©]&3% SPFMV # 4

RT-PCR WW¥S o] &starar & wjo= WA 1 wfoje]jro] dFFS MAgroz
¥ 9= primerd] Aol FastH, o]l g primerg ©]-&3te] 4] wpolel
ARZEZAE grgstofof st kA aigtmte] A E] EjE 71X SPFMVE =%
71 AA3stax RT-PCRES o]l &3 HAAxAS ggatdrt. 4 vlolelzo] Y

Ne AR FAHE d 2GS S8 Aozl Add dxz79 I8 Hs =9
ApBS FESa A7) 7]EE primers o] €39 RT-PCRS AAIS & 27|93
Ay} A 2ol W gl & gld=l whal wpolef o] IHHE Ao R

FAE = dolA SPEMVE Eo] 91x91 411bp
3). °l#d A= RT-PCRE 23 § 49 5o =5 247 SPFMVe] o

0.4 0 SPFMV

Photo. 3. Detection of SPEMV by one step RT-PCR. Ethidium bromide-stained
agarose gel of RT-PCR products using various templates. The arrow
indicates the position of the 411bp PCR product. Lanes M: 100bp
DNA ladders, Lane C: nucleic acid extracted from healthy sweet
potato plant, Lanes 1-3; nucleic acid extracted from SPFMV infected
cultivated sweet potato plants, Lanes 4-6: nucleic acid extracted from
randomly selected tissue culture raised sweet potato plants for testing

SPFMV infection (note in Lane 4 no infection was detected).



o] = fl&f ukely
2 b EEE 100, 200, 300 ngo. 2 FA3ste] RT-PCRS A% A3 200 nge o)
o T A (Photo. 4). =3+ annealing &= 2
7t 55, 60, 63C = st PCRS AAT 23} 225 =of A 304 B F5
g l=E Ho g A3E 45 5 At (Photo. 4). ol2ld ZAEL Yang &
(1998)¢] H ol M3 AuEA CGMMVY A7IAdS 7|22 A X3 primerdl
olg] RT-PCRE AAlstE v Ho] =& A& & gllen, CGMMV Hfole] 2~
s 93 HA4 9 RT-PCR 2715 793 A7 annealing &%=7F 55CHTE 60T
A HAH e ARE Aokar Haskith

55C 60C 63C

Photo. 4. A comparison of the effect of different crude nucleic acid concentrations
(A) and annealing temperatures (B) on the RT-PCR reaction. Ethidium
bromide-stained agarose gel of RT-PCR products using nucleic acid
extracted form SPFMV infected cultivated sweet potato plants. The
arrow indicates the position of the 411bp PCR product. Lane M, 100bp
DNA ladders.



Primers =2 20, 30, 50, 100 pmol® Z}Z} 243 2H, PCR cycledE 353], 40
3], 453 7 gEste] SPEMVe AA=7E &1t 23 50pmole] primers %ol
A wrr gEd wi=r JA 592 m(Photo. 5), cyclegol] W& Aato| = 40371 45
315 AR A wlaste] ATHE AolE AS F o BRE 4030 HA A
= 7 AAH(Photo. 5).

o
=

R

Photo. 5. A comparison of the effect of primer concentrations (A) and different
reaction cycles (B) on the RT-PCR reaction. Ethidium bromide-
stained agarose gel of RT-PCR products using nucleic acid extracted
form SPFMV infected cultivated sweet potato plants. The arrow

indicates the position of the 411 bp PCR product. Lane M, 100 bp
DNA ladders.

a6 EFS PR AURARANYG fo HEAS 0§l kil N%
g RT-PCRWH S o] &3to] SPFMV O il s x1ekgk 23 (Table 5) HA 8674
A F 6AANN Fol WEF FF & Y= (Photo. 6), ©1 A O E SPFMV] 7
QAEA L AT 244% F5F 5 AU,



Table 5. SPFMV-free plantlets derived from apical meristem culture grown on the
MS medium supplemented with various PGRs by RT-PCR

Cultivar Plantlet No. Cultivar Plantlet No.
Beniaka BA-2 Shinhwangmi SH-8
BA-14 SH-11
Jinhongmi JH-12 SH-12
Jami JM-14 Yulmi YM-4
JM-17 YM-5
JM-18 YM-14
JM-19
YM-16
Shincheonmi SC-13
YM-20
SC-18 YM-21
SC-20 YM-22
. . 21 plantlets
Shinhwangmi SH-1 Total
(24.4%)




MPC1 2 34 5 67 89

Kb

0.50] 0 SPFMV

Photo. 6. RT-PCR based detection of SPFMV in tissue culture raised sweet
potato plantlets. Ethidium bromide-stained agarose gel of RT-PCR
products using various templates. The arrow indicates the position
of the 411 bp PCR product. Lanes M; 100 bp DNA ladders, Lane
PC; nucleic acid extracted from infected sweet potato plant, Lanes
1-9; nucleic acid extracted from randomly selected tissue culture
raised sweet potato plants for testing SPFMV infection (note in

Lane 2, 5, 6, 7, 8 and 9 no infection was detected).
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(Marinho et al., 1998). Jeong “5(2001)< ELISAE ©]-&3% wlolelz~ HAA A= vt



olgl ol wet F7ke] zol7t iflon}, AEFEA] 107 A A7A niolg s 7Y
ne Ags £ 9t 2ely RT-PCRS o] &8 Wioe= 10 A aA A%
o] 7bgate] ELISA W Eth 1005 o4 wigstA wole~g A& 4 gdvx
&tk Park 5(1998)¢] Hare]l ¢lskd ORSVHZEel ELISAE  1/5120(w/v)Hl,
RT-PCRZ  1/40,960(w/v)}  7kA] ko]  7hsalsiom, CyMVis  ELISAol A
1/2,560(w/v), RT-PCR-2 1/20,480(w/v)ul 7kA] A4 4 AJActar H s}t
ELISAY R & AR vlole) 2~ gieFd g A @e] o] &5 9lon, RT-PCR

of Wal A& wgo] xeWttE FHe] Aded, ELISAES o] &% nlojd s~ AALS

2 Al s AZAd 7Hd &8 2Ass CMVE ELISA¥W S ol&3te] 14
agteell sk whelel s T b WS wAZE wAE A 9

ko3
5
T SPFMV Jehs ffsir mop Aekd el RT-PCR W& ARE8to] Hiold =
A

Wit o2 AAsts AAE Fdsdda. 9, woleas AEAVE A3E A
ol A 8ol WEA e B oyt e w3 v oje dAF 3

ofef A AAY tA BT = s FAYE THA A e
]

4. 3 <9

A dzs wdstel §5% aawh Bikffie] vhele s Aol ELISAYHY
S o)g3te] CMVE A48t a, RT-PCRYHE S ol &34 SPFMVE #HAste 73
5 §48A st

ELISAE ©°]&3l9 867019l #ifefiold CMVE #43 Ax =% 5174A1004 n)
olg zol e Ao yehytty, E3 A2 primerE AREste] mlolE zo] 74



§ ABAC A9 SPEMVE 5ol 149 4llbpel A PCREYS B virus-
free &A1 2% PCR 2% F454 ¥tk RT-PCRE ol §3te] SPEMVe]
67NA F 657N Aol A ol MES B 5 gy

8
o] A3}= SPFMV e FHF 3 55°] 244%9 S WErdT



A3 A wolgx BRFE AN
1.4 4

Ak AAAQ Ao s ada Y8 dUuAFeRN FTa7 FEol
o a2y GFH el ol AjE = ZEEA vto]e 20 ikt Hutrt gol s,
Eaol AuEa e vk AEAlE AsEHe A dAA JHEolv SA3TFF
o & o B kol o3 &2 Z A HFol o) niolg vt Hold 4 )
(Kennedy and Moyer, 1982; Schaefers and Terry, 1975). &3F th{&o] unp=
T volg 2o w=FHolA glow olm 3 s B FH AAa
e 7FA 3L ATH(Li et al., 2001).

Ao AEAsEe WHHoR utoly 2o zHeEe o
sh, SNk, A9F, dolu ol 54, BAEe] ga
tH(Quak, 1977). At EZo| A nfo]g xe] ey &

He vk BEE wolg 27t Tkl 9a AR AdHs A ofunh YA

He AE 5, A2, a9, vhs, 3ol S, R, Jhdlel A,
D7) & 49 RRIE vteld 2o AW FA, S A, A9 5 REE Est
of o5 AR AL dajAar 2Fe o3 wpyf o' UL ol EobA ofF
g R AEFolgts A JfAZE utely e ¥ o] Aw fEgEstelof st FH

2
?EE
3t
1>
il
—_>‘4-"4
1o,
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%

stetam] Aelo]l vk mpol o] A A EA o4
STt ARdo] dE X & EntEe] iM%k Ak duEd

EdxAd = vlolgl2rt A feve e A5L
1943).  Morel# Martin(1952)2 vr&defole] AdEd x2S o]&3te] virus—free
stocks W= A4 A4S FYPPa 1970d el oA HFox A A
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ol & o7 FAE R o} (Quak, 1977, Wang and Hu, 1980), HlolE =& #3S5
AE Fst] A=A delA AA EHEgd & ded Adidxzdes FaEA7
2 A A MER o]F

dxde nxd & du, $HNA Bt Aurdegel A
& el Fobd wholEse] Ak BB RAAA, ABA o] welexg
2R8NS AAV Qed de REnY dubdze Axvdoel g4 2w
stol HgsA WA, AVTIRAL WA A Gl Topd molez F4S
ASHE AAA FAT W ol4 HUSHA gk AVRARANFL o] §3HA npo)

(Baker and Phillips, 1962), ©]&3t FHF= o|¥ ol H|3] =A7F 4Ast 329
7], =AM, B S oA F
A& o] mlolgl s UhE 4
g WaEE FASAY T 5
|Ha Aok viZRAl FAle] Aol mbolel vt A Eibuo] WY Aejolw
el ogk vzt A LstA TAHY] WEel FHFE S - Al Ay, A
&, At W]l 3y ZHA SR o]&Hil Yttt 53] HiolE

i=1ye)
==
WE S GFRAAel s AEol AMHAY, FAAGHE Holese] F3

Quol Mt ofn feiitkel A 1% EAudEe]l AgHTo] A8 nulel
95901 gl ZAMPRE AWMl o] g3 Qort Selvpetel A okd ol o]

& A7k glol Wi AuTrhE Agael A olEd FobAA s AE

B oATo e vhole s gl oF Soa @ Ede] gadl oF e

a317] le) AAH ook & whole s THF HEA S

MG Eohe] vlolel s RuF A AAE GPang sgon, Ao

Mepe Bal Aol ofele EFel delMs ARAL 27 AwpsE @
.

gl B frrtel aalE @ H2 53 A gste] niold

il
Y
B~

(i
S~
r ™
o
fd
2
fd
=y
o
=y
Lo
)i
St
o

Z

=

1>

1

24

[T

oz .
T e
o g N D
ol VS



AAE FYstazt a3

2. Az 2 B9

w Al AR FAAEE N 2AWMEE L A= A=A Fel A Al

HFAEE 7] %in 15 emAEE ZH st 70% ole-Zdl 1009 %3 i
39 2% sodium hypochlorited=& 9ol A 1
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L= S e
A= MS 7] 2w Ao 3% sucroseE #H7Fsti 0.05~1.0 mg/L NAAS 1.0~20
mg/L BAES MM g ths pH 58¢] H %5 AR o™ gelrite 0.35%5 3 7hgh

T 121 Ce mpsrIEd 7)ol A 1587 Harste] A xzskst)

[e]
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Mol &lE navl EF ‘&) F7] AYREE 40 cm A =R AFH 3 H]o]HA
of 23 35+1°C9] EFMNA PPFD 40 umol - m %s ' #xA02 19 16417 3, 84
b AE A 25U AYstda. AP AEAE SR n AFstol A BT

2 1
3~4mj7} 2HE AGRIxHE 08~1.0 mm 7|2 FF 3ol zhzbe] iAo x4

3) fivpolef =A] A g

gulo] 2] 2~ A Q1 amantadine(3}8}%; adamantanamine, CioHi7N)9 =& 2+2t 0,
5, 10, 20, 40, 80, 120 mg/Le] ¥ =% Fat oftsto] iAo H7tstdom, vt &
< '&1’9} ‘White Star'®] =7]elA FEFUIL 1~27(0.3~0.5 mm) %= 3~47(0.8~

10 mm)7} #2d AL dx4s dFsto] Ladd wiAlol A48

4) dA el el fivto]l ¥ Al EFA T

A= el FdE agwt FF s 7] ADEEE 40 cm AEE HHE)
o] 35¢17C < Aol PPFD 40 pmol - m s ' #xA o2 19 16413 3, 8A17F ¢
el A 253 A gl sk Tk

grlo]l 2 240 amantadine?] F=& 747 0, 5, 10, 20, 40, 80, 120 mg/L°] =
= b ofgsto] wjAlo] H7bste]l AR on, AeAEe dFAv gt g9
7] 3~4uj7t B2E AgEdx 0.8~1.0 mm =72 AFste] Ll wjAeo X

HHAAESS amantadine-free ¥IAE 274 257+

D)
filo

ettt W 57U Fol

1l &3k A

1>
o

AlZE 3, 8AIZE SR ROl A ul &3l 3

=
g 85d F Ay A 3 shootd] ABES FAsER AL, wlold & RT-
H

PCRYH & ol §ete] SPFMVe] AARNE A s e,
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Agwp FF g EU) AN AugREdxA e a7)7F 2+2F 0.3~05, 0.5~1.0,
1.0~15 mm7} ¥ =% dFslo] NAASH BAS E£8&3 718 MS 7| Euj Ao xA+3t &

15

w ok 8F Y Fof wpole] 2 iRy RGNS FAFSHA tHTable 6, Photo. 7).

2AS dFste] wiAel] A & oF 5do] AAHWA HAe] VHE
H )7} o] Fo] F o™ (Photo. 7-A), =1 ¥ 15do] A= dA 7]+
SAEAIL o)A iyt o] 27aty] Al #FsEd tH(Photo. 7-B).
A AxE 2-3cmz AAE9 01 (Photo. 7-C), o83 A xE= 1
5040 HdA Helrt dAgste] g AEA=2 AFs g(Photo. 7-D).
AR ABE BN A2AEAE SRS AXH EGOR oAHAE,
e AEA 7 JEoer EoA 315 tH(Photo. 8).

S AEAGEEA e AdRdzAe AEA AYES 0.05 mg/L NAA <
1.0 mg/L BAE MM MSujA ol A 71 ESk=H(Table 6), A=A A3 =2
7ol wet A=A AYE 2 AolE BRIt F 03~05 mme HAANE Hi
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Table 6. Effect of shoot tip size on regeneration in sweet potato cv. Yulmi

PGR*(mg/L) Plantlet regeneration(%)
NAA BA 0.3~05" 05~1.0 1.0~15
0.05 1.0 60+5.2 86+3.2 96+3.8
0.05 2.0 46+5.8 52+4.0 68+2.8
0.1 1.0 50+3.4 72+3.8 78+4.4
0.1 2.0 52+4.6 74+4.4 87+3.6
Total 52+4.8 71+3.9 82+3.7

“PGR: Plant growth regulator.

YShoot tip size(mm). Values represent the mean=SE.

100

% of regeneration

—a— Regeneration
—o— Virusfree

0.30.5 0.51.0 1.0-1.5

Apical meristem size (mm)

Fig. 2. Effect of shoot tip size on regeneration and ratio

% of virus-free

10

of virus—free plantlets.
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Table 7. Effect of the heat treatment at 35C for 2 weeks before apical meristem

culture on plantlet regeneration and elimination of SPFMV in sweet

potato
PGR (mg/L) Large’
No. of Callus Shoot SPEFMV —free

NAA BA
explants (%) (%) (%)
0.05 1.0 20 100 100 0
0.05 2.0 18 100 33.3 0
0.1 1.0 24 100 83.3 0
0.1 2.0 20 100 60.0 0
Total 82 100 69.2 0

Large: 3~4 of leaf primordia, size 0.8~1.0mm.



o} fivpolef Al Aol o7 npej# s AlA

R

Hlol g ~A 2 Wo] A}8-% 3 9 amantadines 1 7]Zto] #hal W AL ol
Ax = HEZ vlolgixe] PSS oWE A, virus protein uncoating ol W3} viral
RNA 555 "= 5 violel~ HA cycle®] %7] @AY A amantadine©] Al gt}
= Ag3 B a7l 9tk (Hoffmann et al., 1965, Skehel et al, 1977). WA 2 23
oAM= ol FHFE F5at7] 98 fiinke] ¥ =A<l amantadines ©]-83k%]
A gl 2ol AwFEel FF &1'e 'White Star’o| A @€7] 1~2v)
05 mm) =& 3~47(0.8~1.0 mm)7} F2¥ AdEAx2S dHsto] wjA 9
#2240 amantadine©] L -wle] FEHEAZ A SA] SPFMV <]
AA HA= s dotr 7] 13 0, 5, 10, 20, 40, 80, 120 mg/Le] FZ=Z x|
A7Fste] 57U w et & NAA 0.05 mg/Le BA 1.0 mg/L7F &8 #H7FE wA=
=71 27 A #@E A § vpoly 2 A AET AL EHE AR HH(Table 8, 9).
vk FF e AaRrdxA e A7]E 03~05 mm=E A3 ske] wiger 4
amantadine A2 FolA 41.7%2] SPFMV-free 7NAE 4o, 10 mg/Let 20
mg/L7F A7 s A A SPEMV-free 7HAE 100% 4S 5 AN, 20 mg/Le]
amantadine©] F7FE wiA o] A €] shoot A EC] 286%= @A S FHAH| LEkEe

gulol g 2A] 2B} 5-10 mg/Le amantadine A&7} A E Ao A & 3A <
S 4 F AT =, EREE 1~-29(03~05 mm) FF9 AuEd x2S w St
StE Aol GYU7IE vlolglx FHFE dEd d& avgdolgta dEAvk(Table

AgdEdzde] 2718 08~1.0 mm=Z AF st st 23} amantadine 2
Tl mlolE & MEkE DA %o Sm, amantadine 5~20 mg/L A2 E HiA|
o4 shoot AAELS el wel FIFLA Fom 556~75% AYES HATH
a8y vlo]ly s B 552 493 Yol amantadine 20 mg/L 2&E vl 2] o) A
il 555%% YEFATHTable 8). o]efgh A¥b= dnfo]g] 24l amantadine©] ¥H}o]
]2~ T Aabe] &S vAY AdRdxzA e A7 g 292 8Q1dS

mebA] FF LS ol8F mlolela FHF AAE 9 FutolH Al AE

Hajs ZAe AdEIxAo A7|2 0.3~05 mm=E FA AFHsa FulolE A=



5-10 mg/L¢] amantadines &3t Zlo] wlolgfx FHF 5o g2 o]t}
aTul FF ‘White Star'e] Ao E x4 A7]E 0.3~05 mm= A dH3t
okl Ay 'gw EE3E 24 amantadine @ E AFH shoot HAE GEgFS

A ggkom, Fupole Ao A FFeks BARle]l A A IEelA 100% 2]

0 mm= =AA dFHete] wjgs Az
amantadine %] = 7 A 2y gupoly 24
E A AT 74 = dAdoen 20 mg/L amantadine #] 2] 7ol A
76.9%2] wiolg s ¥ FE AATHTable 9). ©]= dnvfo] 8 2419 amantadien # 2]

o Aaiddzde A7t g5 8% 290ds YEh= Ao, nlo]g s

Table 8. Effects of amantadine treatment on plantlet regeneration and elimination
of SPFMV according to the size of apical meristem in sweet potato

cv."Yulmi’

Amanta— Small” Large”

dine No. of Callus Shoot SPFMV No. of Callus Shoot SPFMV
(mg/L) explants (%) (%) —free(%) explants (%) (%) —free(%)

0 30 100 80.0 41.7 24 100 91.7 0

5) 30 100 80.0 98.3 24 100 66.7 125
10 34 100 41.2 100 18 100 75.0 22.2
20 28 100 286 100 26 100 55.6 55.5
40 - - - - 20 100 10 0
80 - - - - 20 100 - -
120 - - - - 20 100 - -

Total 182 100 152 100 391

Small: 1~2 of leaf primordia, size 0.3~0.5mm.

YLarge: 3~4 of leaf primordia, size 0.8~1.0mm.
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Table 9. Effects of amantadine treatment on plantlet regeneration and elimination

of SPFMV according to the size of apical meristem in sweet potato cv.

"White Star’
Amanta- Small” Large”
dine No. of Callus Shoot SPFMV ~ No. of Callus Shoot SPFMV
(mg/L)  explants (%) (%) -~free(%) explants (%) (%)  —free(%)
0 16 100 875 100 12 100 91.2 0
5 15 100 933 100 22 100 952 20.0
10 16 100 100 100 10 100 90.0 33.3
20 18 100 100 100 14 100 929 76.9
Total 51 100 952 58 100 92.3

“Small: 1~2 of leaf primordia, size 0.3~0.5mm.

YLarge: 3~4 of leaf primordia, size 0.8~1.0mm.

2. #ulmel yivhol el A B elel o wiolg s A7

Abe7] Q) theat 2o AdS AAE
Frel oA AujFel el FF u) £7] AYEE 40 cm AEE EH Y

3541°C LA 25743 A2 F F97] 3~4v] F2d AFEdx4E 08~1.0



mm 27|12 AZFH3Fe] amantadine 0, 5, 10, 20 mg/Le F=7F H7F=E 0.05 mg/L
NAAS 1.0 mg/L BA ®iA|o] XA3la vl 595 ¥ amantadine-free WA 2 &7
27U MRS 5 vtolel = AAER AAGHE A HH(Table 10).

Amantadines H7FslA] @41 35T 25794 3ke] 2EAvtez= He gt gl
© 1, amantadine 20 mg/L7} E3E Az FolAE= shoote] WAEo] 143%E =3
Azt o, 4 shoot® o] o] Fojxl Fo] AFols 2 Ao gllrh 10
mg/L amantadine?} @A 25 ¥ HA 2= 625%9] shoot FAHKS H AL 80%
o WA7F SPEMV FHF= vety 71 Fogh o= vesth

pitol gl =4 oF #E FAl AP dS wW(Kim et. al, 1997)2 gde] wpojej~ A
&L amantadine 80mg/Le] T&=¢ W 3H5CY W 100%6= =4 YEST L B
st & AeMe BT 25743 EAgzes AEdEdx4S 08~1.0mm =
71® AF skl wikst A kE g5ehA Eeksith Yy oy maro A g
2 7b A 2 amantadineo] ©& A&7 Aol BEE A @ ,
g&o] gnfe]2AE Hrbste] vigetd oS EdAolflaL, ol AdEdxAe A
715 0.3~05 mm= ZA AFH ko] vjFetd Mitke] gS5o] &olds pel
. & g AHAuRrdzxAe AVIE 03~05 mmzZ HHE wjSPS uf
amantadine 10mg/L$ 20mg/L7}F 78 A o)A 100%¢] SPFMV-free 7 A
T At w3 #YEI S} amantadine 10~20mg/L. E& A oA E ATRE I %2 9
2715 08~1.0 mm= v AA] dFH st vpoly s FHFE v 45 USdTh

Hhol e z~of] HAE AFol A ARz A v el og fntole 2pkE AA=,

Hol ¥ & HAbE RIS AREste] AAlskdlen 2-1270E o= uHielei s T

In!

i
ne
tlo

= HolA gttt R s th(sac, 1986)). WHAel Ishii(1974)el] ¢stwl & 22 uf
ol Hel MAsdor Fad TS o 2 ofF Hpolyzo] mid AEAvE At
Hed degedzAugtors § vl AE s AARYE AL E7best

Atk Kim 5(1983)2 #AE ol&3dte] 37Cel 357U @5 dAg== PVS 2
I

PVXe] A A A& a7t gl 02~04 mme] HeEdz2n

o
=
185 Bl PVSE AAR ¢ ATn mastar



Table 10. Effects of heat and amantadine treatment on plantlet regeneration and

elimination of SPFMV in sweet potato cv. '"Yulmi’

Amantadine Large
(mg/L) No. of Callus Shoot SPFMV —free

explants (%) (%) (%)

0 13 100 69.2 0

5 6 100 83.3 20

10 8 100 62.5 80

20 7 100 14.3 100

Total 34 100 57.3

Large: 3~4 of leaf primordia, size 0.8~1.0mm.

EF, @o] ORSV AIAE A3l #ed Avlvsel Uine ol&sksled, 35T 5
FAE APl BT AWs 7] Ao Ae7izte] dojX At 38TE ¢
Y A5 ATIzel @Al wF aatete] whole] s HAo] BrbeEgla A
ol ok wpole] s A7 FaE dehfA Faklon, 30TAA 55 WY § 35TH
38TCoA 25 &t M2 Agste] WFAS v =7 oA OD#= T

o,
on

ol FHEL 571%E Y tHKIm et al., 1997).
A d xS ol &3 Mulole afk S0 dAY B ofyzl Fmpol A

£ WXl FH7bsto] wioly 2E EGAHAI7|E = A7 A EIL 3

Deogratias 5(1989)2 prunus necrotic ring spot virus(PNRSV), prune dwarf
virus(PDV), apple chlorotic leaf spot virus(ACLSV)el| #d¥ Prunus mahaleb®
shoot?} 71U ®l %k sweet cherry(Prunus avium)ol A Ex@l ¢t 3stay g E 3
et A 7T B AEATE FAFAE =Fsal Van 2D F3lA
32-34Col 37U Ayl § FHFE AJov AP oA = AgH 2 F
= = st AF Aot 60 mg/L virazole A glol 93 'Van 2D'9 shootE 21
Mel A &EA7F PNRSVSF PDVoll ELISA negative HF-3S Ho] nfo]gj s FHFEG O



M, DHT A 2l= PDVell &3t ej#] ettt 3] PNRSVE] HAE AAAZ 6t
ATk ALEREENEN S JSAoR IS e AEolA HS EFA oA Rk vt
ol FRHU A AEARSY Fejol wet AHeo] Hdvkal skl

AAre] AR dzAu et mjA o] virazoles #H7Fstel PVMES s34 oz A A%
R=d F7EskAl s w o] Mmvpolef =fk AAbH]Eo] 59%l A 100% = 3 &
&5 BAoU, virazole2 A&l HAo] SlojA AR IXzAA AEAR wEs)
o 679 3% AAE A H(Cassells and Long, 1982). ®3& Kim %(1997)& ORSV

AE e Avgee] el A vlolel 2~ AAE $18l rivavirin?} amantadine
X E]fiﬂ‘i‘tﬂ, K5 100 mg/L7F H7FE wiAlell A 75 Eb A ds wW A2 71.4%
oje] 2~ PrkEKS ROy ribavirine] 60 mg/L ©]/ FH7MEAES

= Fof7b dojibi= WA amantadined v o7l AE veEbUA &gkoia d19)
t}. X3} chrysanthemum stunt viroid(CSV)ol Z+d % =3} AHuhE o =2 uj %ol A
=

2
ol

o

of o
&R
\o]
Hﬂ
z

= virazol, phosphonoacetic acid®} amantadine2 * 2] %+ 23} amantadin 100 mg/L
A7l M e H42 Holx @gtom oS upoly Al A &3Ao|rtal Skt
amantadine 50-100 mg/L7}F #A7}g siA]ol A 10-15%2] CSVE A AAZ B 9
(Horst and Cohen, 1980).

ol& whol#l 2~ #HEE A SE amantadined] 7] & o] WX AL oYX A E
Z dloly 29 XYL oAWE AL, virus protein uncoating W@ viral RNA f#5S
2= 5 vkl y 2 HA cycle?] %7] @AY A amantadine®] Aot Addel SA
7} 9 tHHoffmann et al., 1965, Skehel et al., 1977). Smith(1980)+= #ivlole =4 =
7k npel#] 229 DNASH RNA®] A& Adstmz npolefs S-S whsthal B
gow, vol 27t EAetE 22 o] AL st nlolglx ke dAldTE B
A% QtHSimpkins et al., 1980). @dufole] ~Ae} BygES HaPs 2 o] nh
olg]2 A7 &S amantadine 80 mg/Le FEe WL 35TE AYstdS W 100% =
A vYetwv . B a e (Kim s, 1997).

2 AfeAE BT, 270 dAgRE A 0.8-1.0 mm Z7]= A
HAste]l wjdetRds W Mulold 2pkE f5s5HA] XKoo, WS Halo|A e 3hol
amantadine°] % a7k Ao #EHA Gt AdEIAXZ
g 2AE Hrbete] wjdstd Gs aaAoldal, ol AERdxAe] AVlE 03~

3]

0.5 mm= A Ut wiFsta fEnpolel apke] g 5ol SoldkE & 4 AMUTh
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= gy AgREdxzo 47|15 03~05 mmz ZFH e w¥3S o amantadine
10~20 mg/L7F A7Fg iAol A 100%2] SPEMV-free /HAE 4& 4 Jdvt. =3
g2 9} amantadine 10-20 mg/L E& Ao AdRdzZFo 27|15 va A
dF st = vlelel 2~ MikkE o 48 & AT

=

4. 3 8

wpol2 2 gigeel o % el

AAsolo & wpoles FRFE ABAE )

Fobol dholels itk AMAAES FHekud sgon, Jurdruge Fo
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HAAE gx 5o B3I g sle nHlo
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oy #ifike] 2717 29 45 A 24 AYES
< gopgom 03~05 mm 2718 AEFAxzAwded A= SPEMVE A A& o]

35%= ERSE
3BTCAA 273 EA-ger & EILE 3-4v] F&ste] AL dxAS wjgst o
+ AAE AEAE RT-PCRS ol &3te] SPFMVE ZAMSH A3 BE 2 & A v}
ol 27t A Aom wHo] 253k dAY &= A gl
AY7] 1~2v] F#s}al amantadine® w3t A}
amantadine T 2] F-ol A 41.7% SPFMV-free 7HAS d%2om 10~20 mg/L7} 7}
H wjA A SPFMV-free 7HAIE 100% L2t} 20 mg/L7F H7FE wi#] 9] shoot
AAEe] A8 FAadte] 5-10 mg/Le] amantadine A ¢t F47] 1~2v] F-2Heto
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AaEdxzAmEs dhe Aol WiitkE Al ZdAelda AdHAT. e’
AR IS JY7] 3~4v] B2t v gd A3 amantadine 3 2] ol A= vl

olf~ FHFE AA FEadow, ¥HF I5ES 4T Sol amantadine 20
mg/L E3E wiA A H i 555%E HERW T
TS 97 1~2v] FFste] wjker Ay pinfolg 2~
W

Al Mg gk BAglel A AT 100%] vhole s FHFEE 56



] £33 oy 20 mg/Le amantadine A 2ol A 76.9%2] H=&
Hiolgj 2 FHFE dof FFke 37t ekt

‘gupel A9 HERULE 3~4v] F-FH3ta 35T 253 2= 9 10 mg/Le
amantadineE ¥4 A3 4

% SPFMV-free 2] EAE d+=d 33403t



Photo. 7. Plantlet regeneration from apical meristem in MS medium
supplemented with 0.05 mg/L NAA and 1.0 mg/L. BAP after
5 days(A), 15 days(B), 30 days(C) and 60 days(D) culture.

Photo. 8. Virus—free plantlets after acclimatization in plug tray.
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o 71 S4 mAE iF=A

AedzAu el o8 Ao ke d8AeR Hasty] s = ik

duigel @ fHEA WIS L wsAA el @t

AW E2AWFAA FAEAS A MARY, 4FPFEERL R L% Fa
B7a90]7] Wl femel Yol glolA wlgo] ol Fx, s Ktk ¥4
ol wovl P el Assm WIe] #5It et Egol Aol

[e}
o] FEjstA Fxeo waS Aslgtt. S QIFEF €2~ FA(Fuchigami et
al., 1981; Grout and Aston, 1977), 71-8¢] 7|5 (Brainerd and Fuchigami, 1981)3} &5
MEtEe 2 A & FAEAY = HIEK(Sutter and Langhans, 1979)0 o] skt

P A5 (Smith et al., 1990, 1992; Wardle et al., 1983)°l <] 3} ol A%
e WFE AL FEENC WE AGHS FYAA 92N JEES ¥
F ot shgek

Zimmerman¥} Cobb(1989)°l st #HFuole] A7LS tdst 559 gelrites}
sucrose’} ¥l MSH| Aol A wl 43t =, gelrite 5 =olA = vitrificationo] 7+
23 WA sucrose’t Z7FE W vitrificationo] ZF7FetH o, f#A3tE oAM=
A2 el vlE) inositole] FEol AW ALl AT # gl EICHE T sucrose?
FEo] o v stk

pH®| FaFol oA 7o FAEA #iEES 913 WA pHY ®Me= 48=F
B 58% Hlw A Y2 ®flolA YoeA detwkey 1 FollA pH 530 FHsh=

AEAe sl 2] A%, e LA B AAFTe] Sl 7HY E3A o)
2l A (Lee 5, 1992).

BogzdAe] Qo Bet Lee 5(1995)9] Watel st 7]uf gk A+ 41

ZAL wge o 3% sucrose, 0.05 mg/L 24-D o]slol A, & 9% sucrose, 0.01

mg/L 24-Dell X 7Rk b7F F=stslem, 0.1 mg/L 24-D s&=7F Hwl 23|84



b 9w, BA Hrbe gapel usl AR SA5o FHRILkE FP5d

2. AE 9 w4y

7h 710 4o mxE wdzA

2) MiAEA B owgE
H A= MS7] i #]o]l NAA 05 mg/LE H7Fsta 3+d 09%= 24Ut pH

of W& F 3= 3% sucrosed] pHE 4.3~6.37H#] 058 zfolE Fow piol 3tk
2 W8& pH 589 Al#E HES 1~-10%=2 ZAHI}PL, As52 A vl
AGATE 2 HnRHE A FE0s AFEs AT ai7nk mio] o] Wik
Foll A= AokAldSs A 9l 3% AW, pH 58% AT F AT E
s 7IEo® AUz THA F 8utHE A dst . ARKIE

o M= MFRE] TS AEHY] Y8l 22~35C7HA 3TH zto] & Fof ufes)
Tk FE 2 A rAE NAASE 298 ZAsk7] 98] 0, 0.1, 0.3, 0.5,

H

gk zAe 25C T 23T AAAolA PPFD 100 pmol - m%s ' FzAoz 19
16A17F 3%, 8A17F ehAFefell A 309 2 vl k)l T}



[e]

4) A ZA)

2%, 2%, vhi%, 9ud, 484
2 ARFS st %

. AlA 2= Window8§ SAS 6.1
A
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2 versiong ©]

lo

-
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100 mg A1&% 10 mL DMSO=

spectrophotometerE ©]

= 7
=4

7betal 65C FxolA 3021t F=3HA
A sto] obgfel Fo] AbESEAATh
Chlorophyll a (Chl a) = 0.0127 - Abs663-0.00269 - Abs645

Chlorophyll b (Chl b) = 0.0229 - Abs645-0.00468 - Abs66

Total chlorophyll content (mg/F.W.g)

ato] MNEE =

= 0.0202 - Abs645 + 0.00802 - Abs663
AR I

sAol A= wiAEF 2 MSHi A 9] &

£ o]&3to] 7ol 30d3E Hj g3t

Al

2) A =4
upr] o] AgHESo wx= SEARHe] S AFSH7] 918 MSHiA| ¢k B5H|A|
(Table 11)° 6% sucrose, pH 4.8, 0.9% agar® #7}8aL, NHs 9 NO3 ¢ &3

1/2, 1, 292 A3 w3 A3 MS strengthS Zdolr 7] s MS F7|99 &
=5 1/2. 1, 2012 A 3A

28°C EEMNA PPFD 100pmol - m s’
o A 302 F v <katglTh.
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NS W 09 F 2, UL, vhdS, U, s Rele) 4AF % 3
=
[

AlX 2= Window-8 SAS 6.12 versions ©] &3}

Table 11. Composition of basal MS medium and B5 medium (mg/L)

Chemicals MS” B5'
(NH4)2SO4 - 134
NH4NOs 1,650 -
KNOs 1,900 2,500
CaClz - 2H20 440 150
MgSO0y - 7TH20 370 250
KHPO4 170 -
NaH:PO, - H20 - 150
FeSO, - TH20 27.8 271.8
Naz - EDNA 37.3 37.3
MnSQO; - 4H20 22.3 -
MnSQO; -+ H:O - 10
ZnSOy - TH20 8.6 2
HsBO3 6.2 3
KI 0.83 0.75
Na:MoOy + 2Hz0 0.25 0.25
CuSO0y - 5H0 0.025 0.025
CoCly - 6H20 0.025 0.025
Myo-inositol 100 100
Nicotinic acid 05 1.0
Pyridoxine - HCI 05 1.0
Thiamine - HCI] 0.1 10.0
Glycine 2.0 -

"MS: Murashige and Skoog(1962) medium
YB5: Gamborg et al.(1968) medium
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Table 12. Effects of pH on the growth of plantlets regenerated on MS medium
supplemented with 0.5 mg/L NAA after 30 days in single-node derived

from meristem culture of sweet potato cv. 'Yulmi’

Shoot  Root Fresh weight (g) Dry weight (mg)

No. of Leaf area
pH length length 2
(cm) (cm) node (cr) Shoot Root Shoot Root

43 43 ab 72b 72 ab 121 a 084 a 012 a 992 a 118 ab

48 52 a 99a 79a 138 a 084 a 017 a 63.6 a 153 a

53 45ab 75b T4 ab 123 a 080 a 013 a 60.8 a 12.2 ab

58 41lab 79b 69b 120 a 072 a 010 a 50.0 a 103 ab

63 36D 77b 69b 107 a 064 a 0.09 a 508 a 85D

Values represent the mean. Numbers followed by the same letter are not

significantly different according to the Duncan’s Multiple Range Test (P=0.05).
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t(Photo. 9-C). 5+ WA wr]F-E] 7[5 o=+ 8WA mir]e] Hj¢felM = 7HE 3l
BEo 2 3HA ol mirolA 47 cm, 4.0 cm® YA ZFo] A, <o Ao A
47 cmé 55 cm® AFol7b A ot wiog, WA, el telel AT,
Azl olx = w3k Fol &b QIAH A e kH(Table 13).
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Fig. 3. Effects of sucrose on the growth of plantlets regenerated on MS medium
supplemented with 0.5 mg/L NAA after 30 days in single-node derived
from meristem culture of sweet potato cv. 'Yulmi’. Vertical bars represent

mean+=SE of 3 replicates.



Table 13. Effects of nodal position on the growth of plantlets regenerated on MS
medium supplemented with 0.5 mg/L NAA after 30 days in single-node

derived from meristem culture of sweet potato cv. 'Yulmi’

Nodal Shoot Root No. of Leal  presh weight (mg) Dry weight (mg)

0.
. length length area
postion (cm) (cm) node (crt) Shoot Root Shoot Root

Ist 78 a 64a 106a 97a 8192a 1042 a 61.7 a 100 a

2nd 47Db 47ab 64Db 66Db 5125b 533 b 408Db 53 b

3rd 40 bc 55ab 71b 77b 5458b 767D 408b 58b

4h 38cd 50ab 69b 62Db 4825b 61.7b 375b 50b

Sth 35cde39b 65b 63Db 482Db 550b 392b 450D

6th 35cded42b 66Db 58b 4475b 483 b 26.7b 50b

7th 26e 34b 59b 56Db 4100b 442 b 333b 35b

8th 36de 46ab 64b 74b 5044b 830b 372b 69b

Values represent the mean. Numbers followed by the same letter are not

significantly different according to the Duncan’s Multiple Range Test (P=0.05).
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7bsetttar ddE th(Photo. 10).

Table 14. Effects of temperature on the growth of plantlets regenerated on MS
medium supplemented with 0.5 mg/L NAA after 30 days in single-node

derived from meristem culture of sweet potato cv. 'Yulmi’

Shoot  Root No. of Leaf Fresh weight (g) Dry weight (g)

Temp. length length ,
(cm) (cm) node  area (c) Shoot Root Shoot Root

22T 38d 111b 76d 121d 09 d 04 a 0.08d 0.03 b

25C 68 c 157 a 103 c 164 c 13 ¢ 04 a 013 ¢ 005 a

28C 108b 156a 141b 211D 1.8 b 03 a 018 b 0.03 b

31C 116a 149a 156a 276 a 21 a 02 b 021 a 002c

34C 108b 102b 78d 56e 1.0 d 02 b 011 ¢ 002c

Values represent the mean. Numbers followed by the same letter are not

significantly different according to the DMRT (P=0.05).



SRR Sl A vt s AR EERA S 3047 wSs ek s
el A=A rtdE S AER ARRSte] ZIuiul Rl w A= v Ao G
ZAFal7] 918 MSHEA <} Boui Aol 3% sucrose, pH 5.8, 0.9% agarE #7}sli 164
Fx71, 8AIE e Y] A REHNA 3097t wF & AGEFS A TH(Fig. 4).
FZel olojA MSHjA A A3 AEAE 6.6 cmol o, Bou A9 A2 EA
242 43 cm2 Agkom, HEldol= BoulA 9] A9 282 cmE MSHIA] 95 cm
of Bls vt 21 Ee7F AFEAT A7beedl lojA MSHiA o] A=Al 10370 F
LERA whH o Bouj Ao A= 8871E Hof MSH|A| A o] S st sith

A golAE MSHIA 11.3 em’, B5WA 162 cm®® B2 A3
et Az AATIH AET2 Aolrb gilou, BowA oA vl gE A
o] WA GLE ztol7t ol By AAFH AEFTS MSuiA|o] Hs] 3-4u]4 =

LR

o
_\'-i
]

Hir o

32

Ni
=

o]
$+= MSHIA] 0.08 mg, B5H|A|
S MSHIA 035 mgo =

o}

MSuIA o Boul Aol A AR 2AEA] A5 FFe B AW 924
kol MSEiA A=A vEbdi, dE4 b A

005 mgo2 Z ols nolx ggron}, = K I
B5H1A] 0.23 mgoll ®]&) 158 =9t}

o

GMSHIAW Aa R RolE vEel 9%

D ZAarsre 9%
MSH| A ol el AAo]L9 sEE NH, 206 mM, NO; 394 mMEH & 2
AFEE 60 mMSlH B AoA s WA F dAwEE 30, 60, 120 mM= 1/2, 1
22w R A oA T e FFY AAEA wHE 3097w
*g T AERS A tHTable 15).
A FE 30 mM¥ 60 mM Aol A A EAe e o)A 91, 94 cmE
2ol 7F gl o, 120 mM A2l 7ol dolA = 58 cmz Aol dAlH = AAE B
oh. #a Zojol o] 30 mM A FelA 193 ecmE 7P 2en, 60 mMI}



0
m
m]
%)
=
N

BMS OB5
7
hoot Fr wt of root

22222
- .

22222

000000000000000000
222222

of

MS medium supplemented with 0.5 mg/L
of

the growth response

single-node derived from meristem culture

mi’.

1

medium(MS and B5) on

ated on

NAA after 30 day in
v. 'Yu

plantlets regener
sweet potato ¢

Fig. 4. Effects of basic



120 mM A2 ol A= zfol& ®eolA] gtrh. A= 60 mM Aol 11L14=
7 @ekar, 30 mM# 120 mM A2 102709 9702 frelde] AfelE HelA
gokeh I gEmifel delA 370 AT BF ool dAHA Fer, A%
ApEES 60 mM Aol A 1.3:0.04g o & M FL WheS Btk A x| K
of 9olA 30 mM A olM 7.7%, 60 mM HzlolA 81%, 120 mM Az 87%=
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2) F7lE s=e YF
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Table 15. Effects of nitrogen contents on the growth of plantlets regenerated on
the MS medium supplemented with 0.1 mg/L NAA after 30 days in

single-node derived from meristem culture of sweet potato cv. 'Yulmi’

Root i
Nitrogen Shoot length No. of Leaf area Fresh weight (g)
en
contents length (cm) & node (o) Shoot Root
(cm)
1/2x N* 91 a 193 a 102 b 170 a 1.0 b 0.3 a
1x N 94 a 125 b 111 a 181 a 1.3 a 02 b
2x N 58 b 129 b 97 b 166 a 11 a 02 b
. Ratio of
. Dry weight (g) Chlorophyll contents (mg)
Nitrogen dry matter
contents
Shoot Root Shoot Root Chl a Chl b Total

1/2x N 0la 003a 77 Db 9.7 a 034a 011 a 0.46 a

1x N 0la 00Z2b 81 ab 107 a 034 a 012 a 0.46 a

2x N 0la 00Z2b 8.8 a 10.1 a 031a 009 a 0.40 a

“1/2x N: 30 mM, 1x N: 60 mM, 2x N: 120 mM nitrogen contents.
Values represent the mean. Numbers followed by the same letter are not

significantly different according to the Duncan’s Multiple Range Test (P=0.05).



Table 16. Effects of MS medium strength on the growth of plantlets regenerated
on MS medium supplemented with 0.1 mg/L NAA after 30 days in

single-node derived from meristem culture of sweet potato cv. 'Yulmi’

Shoot length Root length  No. of Leaf area Fresh weight (g)

Medium
(cm) (cm) node (cm) Shoot Root
1/2x MS 76 b 20.8 a 102 b 130 b 1.0 b 0.3 ab
1x MS 120 a 167 b 14.3 a 219 a 19 a 0.3 a
2x MS 44 ¢ 148 b 93 b 196 a 1.1 b 02 b
) Ratio of
Dry weight (g) Chlorophyll contents (mg)
) dry matter
Medium
Shoot Root Shoot Root Chl a Chl b Total

1/2x MS 01c 0.03 a 9.0 b 11.3 a 030 a 008 a 0.38 a

I*xMS 02a 003a 82 b 113 a 030 a 008 a 0.38 a

2xMS  01b 002b 10.0 a 11.0 a 016 b 004 b 0.20 b

Values represent the mean. Numbers followed by the same letter are not

significantly different according to the Duncan’s Multiple Range Test (P=0.05).
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Fig. 5. Growth curves of plantlets regenerated on MS medium supplemented with
0.5 mg/L NAA for 30 days in single-node derived from meristem culture

of sweet potato cv. 'Yulmi’.
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ZzAa ke g HEE pH 5894 F2 o]Fo]HtH(Eun and Kim, 1999; Eun et
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Photo. 9. Effects of pH, sucrose, nodal order, and NAA on the growth of plantlets
in MS medium. A: pH 4.3, 4.8, 5.3, 5.8, 6.3, B: sucrose 0, 1, 2, 3, 4, 5, 6,
8, 10%, C: 1st, 2nd, 3rd, 4th, 5th, 6th, 7th, 8th node, D: 0, 0.1, 0.3, 0.5,
0.8 mg/L NAA (left to right).



Photo. 10. Virus-free plantlets derived from apical meristem as determined by
RT- PCR. A, B, C, and D: virus—free plantlets, E, F, G, and H:
A nodal culture for mass propagation after 7, 10, 15, and 30 days

culture respectively.
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WA= MS 7]Eujx]o] NAA 0.1 mg/LE #H7Ist 3d 09%= 2435k
WG 9 3EA s A4 Ilem3 712 o] 3/ EAU= ZEE
ol membrane filterE F#3 AU/ E& 37 F2HA] &S A, sucroseo

EE 0, 3 6% To& Fste] st

wj s e 25T L Aol A PPED 100 pmol - m s ' #x7Hoz 19
16417t 33, 8A17F SH el A 3043 wi sttt el 7t Solid el Jith 673nm,
i 442nmQl FF Fol A HERAROLE FIRABE(PPFD)7E A A& YErd =
A g 2 A (80%)+7d A(20%) LEDsES AME-8H%l o (Fig. 7), & 7& duk &
BES A5 YT o] F9de] PPFDE 75umol - m °s '2 ZA o] n) sk

4) B A
T o FEAd ddetE AAS S HAuetd
AEa g, SED e AAF L AT

EA 4 8E Windowg SAS 6.12 versiong o] &34t}

jekr e AW AR 100 mg?d 10 mL DMSOZ H7}etal 65C %A 308
=3} 3 spectrophotometerE ¢ 83te] SHEE At A4

=
H T
Aol et o] gE20] ke Hiisk sl
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Fig. 7. Comparison of relative spectral photon flux for blue(LED-B), red(LED-R)
and fluorescent lamp(FL).

3. 27 € 3@
7}. Membrane filter (MF)¢] 32 &3}

1) Sucrose—free ]| A MF 2 &3}

SucroseE F7FsHA] &2 MS7]Eu]#]9] 0.1 mg/L NAAE FH7lsta MFE 7l

T 3 FREEEHIERD) B vEE(HET) ek mto gt - Hop A
= WY 309 Foll zAFsE HH(Table 17).
gAad o2 3% sucrose’t H7FE vl oA e} @E] sucrose—free HjA| oA o}
ANz S vl 30474A A AFEA gokon, it = XolE o
MF & 717} H-28 Hel oA 11.3 cm® ¥el7h Agglon, MF uRao] A =
14 cm®= 2o A5o] fAAsHA Axstdvt. dits= MFEF 3 A7F 52 i«
A 33Nz A e dAudel QolAE 64 em’E MY F& kS B
AW © 82 sucrose-free HiA| o] - Aol wjg- A xdte] MFO F-2 o] fof mE

Fo14 e AL, MF $% v 7dshs] e

o

e
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Table 17. Effects of membrane filter on the growth of plantlets regenerated on
sucrose—free MS medium supplemented with 0.1 mg/L NAA after 30

days in single-node derived from meristem culture of sweet potato cv.

"Yulmi’

Shoot  Root o. of Leaf  pregh weight (g) Dry weight (mg)
Treat. length length area

(cm)  (cm) node (c) ~ Shoot  Root Shoot Root

MF-* 03b 14c 18c¢c 29c¢ O01b 0.00 b 44 b 0.1 ¢
MF+(1) 04 a 113a 33a 64a 02a 0.03 a 133 a 24 a

MF+@3) 04a 65b 24b 43b 01b 0.02 a 89 ab 13 b

"MF means membrane filter; MF-, without menbrane filter, MF+(1), with 1 sheet

of membrane filter, MF+(3), with 3 sheets of membrane filter on the lid.

2) 3% sucrose’b EZ3HE MSHIA oA MFe| &3}

MS7]E8] =] o 3% sucroses FH7tetal MFE /| =& 37 R (FsHAI =
) = v ()8 pH 4.8, 0.1 mg/L NAAZE 7k wfx]ell A 16413t 35
712 28Tl A mirjujtdt & Holo] ARES MY 309 Fol FASHATHTable 18).

2zol Al oA MF mF-2Fo A 65 cm® MFE g 7| ®=+& 370 3
of mla] o] Adow, Hel dold glojx= MF v F-2 oA 7 2k #te
AT TS 7P AA JElStH(Fig. 8). MF 370 -2 v R|ellA] Beje] Zole}
A Fol 7Hg Fdoh Azrgel dolA MF mlF-2E viA|el A 96712 Bk,
WAL 132ar= 7FE A, MF 3707F &5 s Ao A= 28.1cr= 1] H-ZHRof W]
af 2o Flom, Az AT T3 1202 AHTF 7H FAKNG Az
wele] =g oA MF 371 F-&-ellA 242k 9.7%, 11.7% % 7H¢ Eokvh. ZRk
A A B uf MF 752 w243 d3b57 MF 370 2 H 20

T 3AY gkARE MFEF 370 F-2htell A Hele] ol 4wz, AT ZFolA
okl ZIW WG BE ekt 28 Agte] #&al, oA &R AE

&o| 7 F %k
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Table 18. Effects of membrane filter on the growth of plantlets regenerated on
MS medium containing 3% sucrose after 30 days in single-node derived

from meristem culture of sweet potato cv. 'Yulmi’

Fresh weight Dry weight Ratio of
No. of Leaf
Treat. q ) (g) (mg) dry matter
node area Shoot  Root Shoot Root Shoot Root

MF- 9.6 a 132b 10b 01b 733c 135D 75 ¢ 115 a

MF+(1) 64 b 148b 07c 01b 558b 128b &81b 980D

MF+(3) 73 b 281a 12a 03a 1150a 329 a 97a 117 a

Values represent the mean. Numbers followed by the same letter are not

significantly different according to the Duncan’s Multiple Range Test (P=0.05).

25
B Shoot length a
L T
’_\20 O Root length
E15 | b b
~ T
s B
210 a
9 o=
51 o b
0 1 1
MF- MF+(1) MF+(3)

Fig. 8 Effects of membrane filter on the growth of plantlets regenerated
on MS medium containing 3% sucrose after 30 days in single-node

derived from meristem culture of sweet potato cv. 'Yulmi’'.
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3) 6% sucrose’t XEFE MSHIA A A MFe| H2 73}

MS7] Euj®] o] 6% sucroseE H7}stal MFE 3 7 =& 37) H&2&AY m 3%
(hz=7)3te] pH 4.8, 0.1 mg/L NAAZF H7be wjxlol A 16413t #F7]2 28T oA
vho] gk 5 oMol AYES Wi 30U Fol ARSI tH(Table 19).

Z4ol QoA MF v 3-2to Al 112 cm® MF 17] F-2Holl vl&) 3md = 243l

T x%o] 4o 6% sucrose H7HE HIH] <
A5 MFE F-2 A 2% Zol7F S5 & =+ A &g dolo ojx+= MF9
o

Aol S Aol & gllem, A3kl doj MF v F-2Ttoll A 122702 7Hd @oknt

AW 02 6% sucrose H7FEIA A MF W] H-2Hto A o] £2& AAgRkg-o A
S da 7 HAS HHoz 3 Ao 7Y Age Ao yEgen, 79 &
2 Bxo7 g 9§ 6% sucrosed] MF 3 7H7F F-25 wjx|o] A 223} YELo]
=tk o AE Ane} vluste] B o 79 #3802+ 3% sucrosed] MF 374
2ol 6% sucroseo] MF g7 F-2bE3bol] F2ldh Afoli= Ro]A] gko} sucrose $F

a Fo
ol vk 3% Aol MF 3708 F-2ate] st 2ol Frpa deH it

Table 19. Effects of membrane filter on the growth of plantlets regenerated on
MS medium containing 6% sucrose after 30 days in single-node derived

from meristem culture of sweet potato cv. 'Yulmi’

Shoot Root Fresh weight Ratio of
No. of Leaf area
Treat. length length ‘ (g) dry matter
node (cr)
(cm) (cm) Shoot  Root Shoot Root
MF- 112a 170a 122 a 288 a 19a 03 a 93 b 133 Db
MF+(1) 36 b 188a &83b 254D 12b 03 a 98 b 120 ab

MF+@3) 14c¢ 172a 58c 183 ¢ 08c 03a 146 a 14.0a

Values represent the mean. Numbers followed by the same letter are not

significantly different according to the Duncan’s Multiple Range Test (P=0.05).
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g BFaclels] Wil wmsl Aol QoiA Hlgel wol B ol ¥
om Y4 o] AsEol WY #a/7 Bk AEEo] AsE FAIHo]
a1t

U CO, 355 =9+ 2EAY FF 79 A5

AEA e 22 FRAAEEE YE A 2 (Kozai et al, 1987), 71U &2 =A< 334

S SAANAE A WA FFE HUeHA] ¥ F5H Y Y (Kozai and Iwanami,
[ex]

o5l o] 24
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o
o
)
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=
o
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)
o2
Ol
-

A=
G =3p7]3be] #@ar A Fo Aol FHH £33 o vigRe] 1
Kozai® Iwanami(1988)= Zldlo] A9 7| AAEAE A FEo] tlE HIXE o] &
d¥ 2 EggF=zAdM PPFDE ztzt 70, 210umol - m s 2 @l sta
HiZA o] 'FAhd o2 0~2% sucrose AEIOIA wl¥&7]] vl MFE H-231A
L mRAete] wjgstded AAEAY] HE AT wdle 2] sl¢ PPFD
7F V¢ =8 sucrose-free MiA Ol ZHE Eokal, M v AT JPE w2 g
718la=¢F vk PPEDSIHE. vl k7ol Q1912Ql S8 Wst= 7[W A =A1e Ak
A FEFFS & UM FAL B ZIHAA FAHL A= A=A v
£ et et w7 AuiFert MdE 24 EAY A 2 shoot A7l W]
A= @akel Wik Aol A shoot 2ol Adlsiert B2 AT da5s wka 7t
A2 shoot Aol 7Hd 2 AdlFETolA #HEEATHKozal et al, 1993)
2 Ao A Kozai 5(1993)¢] A5 Aot A AAE A3k = sucrose-
free WAl MF F-27-¢} w-2kp3ke] Hejdolo A= zol7F Ao A1 %9
el wig- Axdel adE = F e, T& Tde= MSHiA A ME7E F
2 ATt A w R vlete] Z2Ago] #He MF w] 329
Be Th FFgo] mol w3 B AIS 89 ov, MF 3uj7t H-3d
3% sucrose AT~ oAM= Al 9 e AR fsilal g o] vrol 3

A
of Had Azt FrE £ F AT

)
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v G el s Be] AR vl

N

aalol A wi R aywh FF RIS WY EE dviyy Adste] wjgE R 97)
A Agskel aoek, A, Aol B LEDSE A 4(80%)3 g4 (20%)e] <%
LEDs & XHS 2elste] 25ToA 305t vis 5 AEAe] YFFS A

AW LN At or o] gt = PRl wFHE A=A ARk
I 27HA @A)l vhE JuEe AZstels AsE AEAs el wEt B2 Aol
E Bo=d FAgstol A wigd A=A vidas 64712 a9l Fde sl A
e AeAe] vty 8ANEY 2viY Jrrt #Agtow, Fol4 HANAM d3s
A, g2 fFoldol gldlen A= b%rEel Aol AHE A A

ol M Aol &aakrk 7 A A ek (Fig. 9).

o
i

A=A

10 10
18 @ T1°
8 T _I__ab gg—
b =
sl i 5 g
e 6 5] b
5 S b
o 4r 5 4 b
2 - ot
0 0 i
F B R R/B F B R R/B

Fig. 9. Effects of fluorescent lamp and LEDs on number of node and shoot
length of 30-day-old in vitro sweet potato seedlings. F; fluorescent lamp,
B; blue, R; red, and R/B; red(80%) plus blue(20%) LEDs. Means
separation within columns by DMRT at 5% level.
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= AN 7HE AA ‘/}E}%\L‘:}(Fig. 9).

Bl dols EstolA wddE AEA 101 cmz 7P #gkon 9l
Festol A v AEAe Wejdolrt 227 cm=E b Atk E714e7t 7HE
A e e Aol SolME A AdE B Fo94 HACdA

=
FFod AR, ANEE Feldel sloy EdIe fefdel A TH(Fig. 10).

AEAT AGE-eF A5 Relste] AR EY W ES 2AREE A3 shoote] A
ol 7P e AL FFGStolA mddE AEAZ 7207 mgeldlen 7 vhe
< AMFo R 43vmgAel HHEE AL o HAAE & Aol7t fllth
ey AAE 43S B 2E E7] Aol Al 3uje Aols BYoy &7

30 25
25 a @
T ol L
€ 20 | a ab = ab ab
o ~
£ = Tt T
215 g b
5 ° g0
€ 10 -
| 5F
5
0 . 0 I | I |
F B R R/B F B R R/B

Fig. 10. Effects of fluorescent lamp and LEDs on root length and leaf area of
30-day-old in vitro sweet potato seedlings. F, B, R, R/B are same as
Fig. 9. Means separation within columns by DMRT at 5% level.
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BATAM = 2 Afelg HolA &2 Aoz nFo] & uf AAFor HFd 2&A
= 3A fEiRskel B o] doEdes & 7 ddeH, FoAd AANAM= 9

o)
Bt v A FoAAdol e A HGAgatolel= freldel gl ¥

EREES 2847 mgol
124.9mgell B2ttt whdAd g2 237
gFol &3bgol va oyt dsgt A¥dE vEH o fogA HAAdAE G
I AAEE Foldel ARNey FFEH

F Abololl= fredel gila A &= FFFoA 7MY ZA JERStH(Fig.
11).

Shoot &5 ¥ FF5o] 7Hd &2 S5imgoldoer 7H vt 3e &
FFowm a9 2/30] =33 365mgolAtt. A HAAA FFeI A MFES
ool glleoy 3 A3 2 EFF Aloldd= FoAde] AN A A FI
JAsgatolol = freolAdel gl &7 wpE-e FFTolA Hee

AA YeEbsth(Fig. 12).

A, AAgs A, 4% £3

©
fol
%
N
N
N
N
o

1000 400
a a
800 -
w7 | |
1S o ab
H £ T
g b b E b
° b =200 | ¢
% a0 f C
= = °
* 100 |-
200
0 0 L1
F B R R/B F B R R/B

Fig. 11. Effects of fluorescent lamp and LEDs on fresh weight of shoot and root
of 30-day-old in vitro sweet potato seedlings. F, B, R, R/B are same as
Fig. 9. Means separation within columns by DMRT at 5% level.
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Wl myHEe dE27d FF5o] 235 mgolal HMFo] 245 mgozE T A
el 2 Zpol7b AR EFHE2 A 128 ¥ 103 mgollth felA
HAAAE g FAe2 Foldol glol Aol aart FkARE A4
ke freldel A8 AthFig. 12).

Shoot] #Apol Qo= FAFa A AFe] & Fel7} §lo] 7+ 9.0%, 8.8%°]
ov FFoolA 7 wATS%) HEbEt Fele AEES ek A4

d
o
g
ot

1% whelol e 992 7bg ol vheht Gkke Pl 44 vhet
30 70
a

o = b

£ £ a

3 S ° b
o b <

“— w

5 2

: b °

= =

| l D

F B R R/B F B R R/B

Fig. 12. Effects of fluorescent lamp and LEDs on dry weight of shoot and root of
30-day-old in vitro sweet potato seedlings. F, B, R, R/B are same as

Fig. 9. Means separation within columns by DMRT at 5% level.
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Fig. 13. Effects of fluorescent lamp and LEDs on number of node and shoot length
of 30-day-old in vitro sweet potato seedlings. F, B, R, R/B are same as
Fig. 9. MF+, attached membrane filter, MF-; non-attached membrane
filter. Means separation within columns by DMRT at 5% level.

&

o
ol
>
§2
ofd
rlo

e A% AP 117 aiz 3 Welow A
Ul

%)
S53cr® FAFI BT (1lar)®] 1/20 % m A A EepR ot &332 45

_=
=

by

Sttt MFE H#&3 Agols @350l 28 ar= 7 @il em #4432 15
7B Fskey e vus) & oW 128 9 FAFA6 an)d vl =

AL
A9 ugnt ge KHFIN 35S MPE $48 Zo] BeE PARA ¥e
=

Q
=1

£
o

e}
ek orghe W el g WY 3R A g
5004 wel Bl WE B wIE b Ak o4 @A BHE FH3A
Fe Ao AMYw felygel dglon BHE R
AN ool QAU BdFol b BEA ¥
Shoote] /LS =Aal 2 W MFE F3ax @e 7
=

b =9ka H Aol 401 mgo

- 109 -



—
o K
ol B o W o !
. ok )| LA A
B b g %mmﬁm@ﬁaag
: | , et T _
S ¢ £ mg%rw ﬂowwyﬁﬁgq
S o m = % up * 3% v o2 g 5 Z z -7
S g & T B Mo 5o yow X8
! < OT E__u JRA) o i 1 do :
© % g 0 T = 0| Eelilv = N
B o = [\ B of 00 LR i L o8 @ =
jay] = © Jl - \Ul o :
) o] % = 2 i 2
= = s o)) = g [ o -
@) m_ 53 k) o i E M} M T
T m Q = X o g 0 B s = :.;a
: w S - H I_MD ‘_n_.Nﬁ ﬂAro % ° Oﬁ — o NG OW [riw
S » DI [ N = o = i i
S ~ & TN LN G S 1_ 5
+ oM © ~ o %O ©° 0 ..Li I~ o# )
il oD D ~X o 1] . o o
= s - "o N o W -
| i o 2w = o XU B2 |
| — . of W x 3 - o iy * S
| £ - - > o s N R =
i . 2 : 1l <
o R A Ee%armqﬁ %ﬂiﬂegﬂmﬁu
E @ o B o = R ol gl s ”
. £ = Booge w3 ulo L Do
= o T o8 £ o i 2 T
L% ., T ® % o ol r ﬂ” SEET
2§ 2 N o S o z W
62 2} —~ — = ™ 5 ‘Aluﬂ :
— o m ;oL Et ﬂ ,._Auuo ﬂ MM <t o gm_.x_ En_
. o : |
.m m nnm m _Zﬁw iy ~ ‘,IoAﬂ m 7o 3K o K | w ﬂow ,”Mlu
S-S z ﬂr%% ﬂﬁ%%ﬂ.ﬂgmﬂ
! LLF ;& T e S
B G . | T & RIS w X o N T
m % | le) = o ~r 110_” . ) = = or N
= B o = = B W n o mﬁ ™ ol =) o -
lsEz oziiis L EES2Ruw
g 9 - B Plo o K o} 2 < T i
Q9 5 s = ] d i .
e R T2 4L o
S S + A B No @ ) ol T e o
u.sz %1 ﬂmﬂﬂlil
ﬂde Hé%ﬂv ilwlx%%%
B T 7 - o T A o o 7 o ol
: i m 5 <z R #H Fe to oo il
199 . : ﬁo 3
- ..% .5 NI o o ol e z W
g 7 23 [ ol o) AR TEx
E o -~ o ~o v ™ B I il
m & X "o gk i S
OC Wm - ‘U| WT \.m_l & :i 1:_ul
<f NN = IXF - G A
e 1 BT ™ o
58 . oon o0
¢ @ mwAE%Em%co_ 100y 5

b by =0 debgthFig. 15).
7 s

- 110 -

8

ol A

ig-



OMF- BIMF+ OMF- BIMF+

600 1200
500 1000
£ 400 £ a0
S 3
<] e
— 300 @ 600
5 5
= _
o 200 E 400

n
(e}
o

100

F B R R/B

Fig. 15. Effects of fluorescent lampand LEDs on fresh weight of shoot and root of
30-day-old in vitro sweet potato seedlings. F, B, R, R/B are same as
Fig. 9. MF+ and MF- are same as Fig. 13. Means separation within
columns by DMRT at 5% level.
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35 195 caret vl of HAPL 139 o, HMFS 102 af2 A MG A THE
AA Yei ol mekd gl & AolE B

Yanagi 5(1996)0] d@AAEZ 455 AH&ste] PPFDE 8 mmol-m s ¢k 170u
mol-m s 0.2 FEdte] Az} gl Mg Ae e A EHAE A
st 27HA o] PPFDSE FashAl Aol A e A E2A7F A3 A 9
AEARY o B2 odS BEAF oY HE/ k0] EFFMRY i skl
Azl o 7HE Ak HEAYS G A Fo] A Ag] vle] A &of PPFD 4%
o el wel A EAel Aol vEA yehds Basiiivh £33 &7
< AAge A 7Ht ZHAEJ T sto] 2 AP agtuk Lhiel Hls2gk AdE KBS
o}

Eucalyptus I A = H A3 Z7]19 A4S AA st 43 2 A3 HJAo &
oAM= AASHA £719 S FAAH YL B i tH(Tanaka, 1999). 3§
3139 W E metal halide, 22 LED/Z A fluorescent, 44 LED, 44 LED/<4
9] LED= &3 34 Aol A4Fnts g 45 APl INFFeS
A7Fet 7 9-9F metal halideoll vl3l] 2 &A1 /flRo] A=x3H9a, A4 LED £+ ik
@ LED/L/Rsh LED®] ko= 34 d35s H7he = ¢
A9tta P e=d ol A HA LEDO v W] pES £33 4% *—‘.%iﬂiﬂ tH
of @Al At ¥53E & 4 AAJHBrown et al, 1995).

oL E AFAAME HT AdE YEdided dago e A4 LEDS &
FFowA AA(80%)/78 M (20%)S BluslE o A A4g A= AEAVE i
¥ o] shoot Zo]7} 81 cmyt Ho| AEAZA o] &7HA7F AJAARE EFFoA =

36 cmE Ho AEA e 5o AALdS & F AU

>,

ol

>
%

v

AdEdx4 Fd 290 FF5 v 7IHBY &stadEs FYet A v
Al BA 7 kS 93 membrane filter(MF) §-23} wksgtio] @ $-=(LED)E A&
gk, FEOE 2 A FA A A ZIW agul fiaEd e 2 BEY

HE Ve da5 wa xAbshgn,
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MFH-# o] 5o} #AIglo] sucrose-free HiA| oA o] Al xeo] AL wjd 30U 7HA]
7] o] FolA A Fgtont Hetde= Afo]lE Hol MF $7h7F F-2hel A 2] el A
AASA BB FS SHAAAT 3% sucrose’t EFE wiA A Az A
MF wm§-2htell A 27, AbsrF S7bebi o, ME 370 F-3d iAol A %
MF w52 moh 2pgfot, Hejo] ol fduA s A=so oA o F& v

Atk 6% sucrose’t H7FE MF v]F2hpol A 243 A7bgo] 9lojA 7H &
HE2-S Blow, MF 17] H-Z oA AAeeL 3% sucrose?] MF 37 H-2H-9}
FrAFEE AAEES-S WG

Jr LEDOl A B33 e ¥

o
rlo

oo
fo o

¥ tE LEDselA A%dd 2= A nlsto]
7 2 E71A1% 0 b A ERRS 29t Shoot# ol HAFe A 2.7 em, Ik
el A 81 ecm® A A Ko A AEA =R oY, A/ EFgel A
36 cm® ¥FF59 43 cmot HmEAaL AAe] whAg Rt 2fFol Y Fgkth A
Aol A AEATE Y Aol vl A/ HEA HAEAL] hikS A
g5 Wol AAAR AEAY AHS Ko A P sgo] AEA

ofd

it

>

Ao JFge W
Aol A AL A o) SRS 195 arz A Aol 10 arol Wato]

oF 27} wWelen e Aol wale] s WA Yt @W o 7R
LEDsatol A wjopde] AsEdo]l MFE RaaiAy 2aalx 9 Aeoa 424
2 WG A3 vlrsel AEAe] HES MFE 238 497 Riax ge 4%
wrh Aotk 58, kol A 2 AolE W] MFE H3

=107 em@ ot HHE A§ 54 cm® 2wjo] 4 Fadle] WBEe] 49 cmo) W%
sl MEAEZE 44 g de Auael £Re AAA AANA T4 0|
k. Pal7olsh R 94 MF/F A8 wE LEDslA HE8x e 4on
o A ekt
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, Al A S5 5 Anlgidoe] theksle] FI17EA|

agtuk Afulel lojA Fdel Fghgk ko) BE AdWste] Nayutgow 1=
/ha®l ks FvlebA] kil AAetoof ak AAE FH
almby oFRte] Zol= douk FfiE 170AE 20~30 ik
150vk Wi o7t aqrd oy =g kel e FIHAAG AEo] wrAEA e vt
ol ~x FH A} Tl

A F 58] THumo ALk el g FHTF A - &lj
AlZrste] @A F&S AEY 35 dFTAId A FHEF S Ul P
A 8t 28 H = Fokolth

Aol A= 1988 F-E A &FFoll ik Eel ek o &t virus® (SPFMV)o] 2
stz Alzbske] 1992dell = AA AuiE Ao 80% BEo WAES Ho A7E &
AR HAJAe=d I RN EEMESY Ichi(1990)2  KIHALMS 9 Fatho
virus—freeBE At s71HRGAAE SHHom et FHEEE BT
sb7] A Ag A3 FHI FEFs FEAZE T AN 2] vpe]lH 2T A ed

2 Haskgith. olg o] dRoM=
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gk ojEstar 9l

204171 VeSS S88te AdsdAUE L sEO ¥As, dE T
w43t 7193, Asstete zxﬂoﬂﬁ FRlel A g AngutE vid Agsta
FH3] AujsteloR st FHAAE vid EZOOM Aul, RSk of s TE S
Ag sHelA Gysta H i}ifb]%ol g€

e B AFelA s 2A el ote] SAE MikE SAA Aol 28
sto] 71E9] Rkl S 2 FEAS vlast, wolAe A FHEHe] AA
3, F7bel Bashe AWAAE &
o]starzt 39l

AR AHEE A EAE AdRdxAduds T dEF A4 7Id AEAE
EYdom 3Nl F o]F e r A

2) DNA %

215 DNA FE52 AEA9 dS wiskes ol&stel #4 1 % 100 mgs 15
mL9] tubee] #3F ¥ DNeasy Plant Mini Kit(Qiagen)Z& ©] &3t 3=Z3819 ).

3) RAPD #4]

RAPD®] AF&3%F primer= UBCOlA] A 2+gk 10-mer random primerg ©]-8-3} %1
w7l AZAle] w= HA primerel A< 918 UBC 501-600M<] 1007] primers
ol g3t om, HA PCR xAolA 370 o4 @S 7HA= 21709 primers A
W5l tHTable 20). AW¥ primerE ©]-§3te] RAPDE AAlgon ojuf A
PCR x712 95Tl A 3&3F WATES AZ 5 95TelA 1%, 36TollA 13, 72Tl
A 28-S lcycle® 3F9] 45cycles HEESH Uhg 72CAlA 15683F o AHES-S 31
< o 7 F2 A%4E YE

4) A719g s o3 el
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Table 20. Primer selection for RAPD in sweet potato

Primer

Sequence

G+C content
(%)

UBC-521
UBC-522
UBC-523
UBC-524
UBC-525
UBC-526
UBC-528
UBC-530
UBC-534
UBC-535
UBC-540
UBC-546
UBC-548
UBC-551
UBC-555
UBC-556
UBC-562
UBC-566
UBC-569
UBC-571
UBC-574

CCG CCC CAC T
TCG TCT AGC A
ACA GGC AGA C
CGG TTA CTA G
GCT GGT TGG A
AAC GGG CAC C
GGA TCT ATG C
AAT AAC CGC C
CAC CCC CTG C
CCA CCA ACA G
CGG ACC GCG T
CCC GCA GAG T
GTA CAT GGG C
GGA AGT CCA C
GTG AAC AGC A
ATG GAT GAC G
CAA AGT AGC C
CCA CAT GCG A
CGA ATT GCT G
GCG CGG CAC T
GCC AGA CAA G

80
50
60
50
60
70
50
50
80
60
80
70
60
60
50
50
50
60
50
80
60

- 117 -



Frel s

. 71

el

S 7ol Aoy

8 Kt-E

—

Hj F Aol A 5~72

o

=

A

} 3 o} (Photo. 11-B).

°©

3

ks
=

]

e
R

[e]

2l 3 ((Photo. 11-A), Aul-&2o) A 722 plugH 2ol

oAdv= A AAY 5 cml9 2 ZebA

N

el
&+
K

o

OZ]’

'IT

A 2ol M

1ol ol Me] WAERS AREA

S|

=

fNe)

2

Tub, 2Ea R

H oz

J

A
ful

A

HluLFF o

Y 9k W of] A

Hj FE 2 ek 2001

il
—_

|
oo

o
)l

ox

ﬂ
o
<
No

A v 2]

o

=

ko3
T

ulo
T =

=

12 A= A2

e 8kg
A

i
X

4

714 E 200kg¥ #

ul
=

o

R

90x25cm 7+A o 2

A
FENEZ A
H| ' op-- 2

o
1l
=

R

7| A E ¥ 3=, H4H] 80kg, &2413] 200kg

i, Al H]

AR
)

T

10kg™ 470

she] s
2tk
e ¥y

o3

B
1o

NR

B
=K

FdS el

o]

o] A ul

- 118 -



3. 4249 4 1%

7k RAPDE ©] 83 ol 1%
SPEMV 9| o|Wo] gl fihtkell Al dH i S vigFsto] vpojej= 71
E g535ta o] AEAE HASE BmAHAAA dFor F2Aste BAGoNA US B
sl A F5E dAsr] Slall ZIdel A diE SAE v AEAE EYeR
A7l & olE e R EAH xAe 3§ #H<S Randomly Amplified Poly-
morphic DNA(RAPD) #2415 A A8}t

AEAE Er'e ‘White Star’'& AR&3ste] AAlsglown, &4 DNA F5&
DNeasy Plant Mini Kit (Qiagen)& ©]-83}] FZ3tth. RAPDe| AF&3 primer%
UBCol A A &3 10-mer random primerS o]&3tom mynl A&A9 fFxd 24
of A3gtet 21709 HA primerg AAsIR L, A PCR 272 95CAAl 3&3F &k
NIES A% Z 95T A 18, 36TCoNA 18, 72TolA 28-S Icycle® 3] 45cycles
HHEgE ohS 72T oA 1583F AEES S lS W WEFUTE. RAPD 414 §ES-<f
o= 21 &4 DNA(30 ng), primer(ZO pmole), dNTP(2.5 mM), Taq DNA polymerase
(2U)(bioneer) & H7Fsl] F 20u7F SA Z=A8te] PCR Hb-8-S 3ttt F 21709
primerg ©]&3te] EAE A3 F FF BT OiF SAE A EA WHolAE Hd

WAE = gl (Photo. 12).
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M1 2 3 4 5 6 7 8 910 1112 1314 15 16

M1 2 3 4 5 6 7 8 910 1112131415 M

[

Photo. 12. Amplified DNA band profiles of the analyzed plants by UBC 523
random primers in sweet potato var.’Yulmi’ (A) and 'White Star’ (B).
Lanes M: 1 kbp DNA ladders, Lanes 1-16; nucleic acid extracted from
randomly selected tissue culture raised sweet potato plants for testing

sormaclonal variation.

w71 e =Sk

ZIW Wl FFREY &4 £3tE flste] widH e F4& vl 5~7U3F dof
T F THE Ao A dd§ HEE AL 72F plugB o] BEl7E Zode= A
AAY 5 cmWl 92 ZEA &S 108 & 4GRS AR (Table 21, Photo.
11-B, O).

32
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was 2ol i A wgEnE EEF WUollE 100% AESY M =9
‘ANHNE 933% 2 7 ke Hit 96.4%7F AT W s 22 45
AT AN 916% 2 g =gkm FAEUE 857%° HESS Btk e

Table 21. Survival rate of transplanted plants with or without roots after 10 days

acclimatization
Survival rate (%) Survival rate (%)
Cultivar (No. of survival plant/ (No. of survival plant/
transplanted plant with roots) transplanted plant without roots)
Shinhwangmi 96.3 (52/54) 91.6 (33/36)
Jinhongmi 95.8 (46/48) 85.7 (24/28)
Shincheonmi 93.3 (43/45) 88.8 (24/27)
Yulmi 96.4 (43/55) 86.7 (26/30)
Beniaka 100.0 (54/54) 91.4 (32/35)
Mean 96.4 88.8

L TRt AgEA ] AR A vlal
BAUe SEBE 9ol HrffizEs 100~300 ¢ +A2 FAE 39 8¢ x5
o =3x8 E B widFue AA4E 49 04 E SHAV e dAR SHS

it A 24 LS 44 SH 7Td A AAlE AT AR ST E

—|—’

o
=

AFERE AT AAGYRE a3 149 AR Adr|ES 7|8 5 o] AEEH A
57 @92 AT ZAM AL wdER T A7 & Aol 516 cmE
A ok 37 AnfEiel Bl Thd Alew A e AR = 216em, ‘&v)’, ‘A
v BoE 152~158mE 194~72.0% A=7F AA AFsA oy Ml Ak
192702 filb % 2o 05~32707F 2& 05~20.0% A4hH| &S vepd oz Azka
o] AAHS & & AATHTable 22).
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AgrE Aol I AR AL A7 1839 FiE 19271 BEE B2
U 05~3271 A= wWoka, ot B Aol g2 AAv= 2B6ME B EF
of Wl 52~737) Wkvh. KigAek AGTAke] AAE AAF WM = &

ek g’ E Blszsiglen s wMgREY AFFACE 3871 weka A

s YR Brp AGEA L] ko] 266702 414%7F B2 AT FEAolE B
Fed ols WA A 544 &l EAge] gdd Aow dddEt. =
FH7] wee] TR Kok A

]_
Are 4 dth(Photo. 11-D). o9} 22 WHoz wiYTH 1579 i 6589 Au
7} 7bsstdeh. agtel AlE 39 F - ke sk
A R A A A] v kRl A o] f3tE o
gA W FFHE o] &5t FHEE A2 w7kl Q)
A a7l delth M A<l g

R "gf
= A7 Agsian ged,

N
2
=
4z
o
(@)
o
PN
of\
S
1o,

|

Table 22. Production of vine cutting

Kind of Cultivar
. Characters
seedling Yuimi  Shinhwangmi Shincheonmi Jinhongmi
Main vine length(cm) 134.8 198.8 132.2 1375
Total vine length(cm) 364.4 516 299.7 357.8
In vitro  \r o branch 41 3.2 40 39
seedlings
No. of node 34.6 375 41.3 30.5
No. of cuttings 18.7 19.2 18.1 16.0
produced
Tuberous NO. Of Vine 100 101 160 95
root N £ cuthi
stored 0. of cutlings 183 20.4 25.6 19.8

produced
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o oG ERETYE QMY 24U E 4S54

EFol ittt

Table 23. Comparison of tuberous root production (kg/10a)

Cultivar
Yulmi Shinhwangmi Shincheonmi Jinhonmi  Jami Beniaka
First year(A) 2,862 3,395 3,341 3,288 3,652 2,897
Second year(B) 4,461 4,088 3,733 4,746 4,266 3,946
Amount of — 5qq 693 392 1,458 614 1,049
increase
B/A(%) 155.8 120.4 111.7 144.3 116.8 136.2

g FHIEY AN A, FEFE T ASE
FHEES} ALFEFAEE 59 239 Ab2lete] 141dhe] AHe 109 179 =3 A
X524 8S A AFH(Table 24, Photo. 11-E), Wl FERNA FED} # &R, ¥
gt A7 A o 53 F A 1468m=E thE FF uiv] 293~
496%4 =7 ¥ ATt ks A7 99N E i FF B 3= HA
o] B HAom Wik JA FEFX Fo] Zpol= ANARE wiFFH o] FE

el ofz = 99
g Aol el glol BEaold EFEHS FASAL

L

- 123 -



Table 24. Plant growth response according to cultivars in field

: Cultivar
Km(} of Characters
seedling Yulmi Shinhwangmi Shincheonmi Jinhongmi
Main vine length (cm) 215.2 311.0 185.5 231.2
Total vine length (cm) 930.8 1,468.0 1,004.0 1,135.0
Virus-free
No. of branch 6.5 6.6 9.9 6.8
stock
No. of node 576 61.4 518 52.7
on main vine
Main vine length (cm) 227.8 306.0 183.2 228.0
Storage~  Total vine length (cm) 1,029.0 1,353.0 975.0 1.094.0
root
. No. of branch 6.9 6.3 105 6.8
seedlings f
No. of node 58.4 615 50.9 5.8

on main vine

FHSH} TR V& AFTAANA AdE AAEE Austel F3E 10a
g FEde AR Ay kRl Erlek (AE = 9% ele] F
g mel A s iz atek 2 Aozt YEhuA] et th(Table 25).

o 22 A= RECA An) T A= @Al vhol s WA oW FEA
dol FEletA #EE 5 AU Hhe} o] & Ao AV E] dFAE A
A A - st e Rideflio] whol o] W R GEHE A e ¥ FTAE AR
g Aol Fd adlolduv Azdn. Iy a3 agvke] oAl 54 dA

710 Ml = FIOl RZAECl dEhE s AR EEE Ay

O



Table 25. Tuberous root production according to cultivars (kg/10a)

Kind of Amount of Cultivar

seedlings harvest Yulmi  Shinhwangmi Shincheonmi Jinhongmi

Virus—free  Production 4,798 3,989 3,748 4,338

stocks Index 109.5 97.7 100.4 108.7

Storage  Pprodyction 4,381 4,080 3,733 4,497
tuberous root

seedlings Index 100 100 100 100
MEoR Qlgte] Eagol WolPol met KRIIEe] WY BFe] 2 FHAt wH
wHEHI wkl BRE7) A AANCl RTHER FA FolA FRE 4
S5 gusts PHe ZARIAE v Be bdA HRHEHESE A Ho AR T
FAAZEE FAs Auisia JATE EXE 10ad SHEY] S 1332669 o] om
PR Z7] Aulgo] 20029% 30~35¢, HE7] AulE 289 I

TUNAL IRHE

4 18Y A== T8 AUt 289 443538 Wl 10aB(6550F) T &2
18340090 .2 A7bSHEE A Buh 376%7F o A89E ZAo® A tH(Table
26). webd E A4 Ay =E:E FHIRE AIAEIH, 71499, T S telA
Aakatel Frte] RgsteE AAE Btk FAIA AL AAHA FHAA HLeE Ao
2=

Table 26. Cost of vine cuttings required (unit: Won/10a)

Kmd. of Seedling  Fertilizer Labor  Facilities Agrl.i Total
seedling machine
Selfraising = gq 1 3424 39558 6343 522 133266
seedlings (A)
Purchasing =13 /9 183.400

cuttings (B)

B/A(%) 1376




FTHEEE BACAA SHY A4AE FEE ANE F A E5e F5EE

kel Apol= ot Ht 182 S EE F

o] A= Hat 3664 olow FiZEfret v

ZAE A (Table 27). wabAd ¥ EQ =]

22890 ool A AAdel dolek wrkEH ol Jhestttal ddkE
= Aol FHEEE st S EHE HE S A

280 A of o] Az 4= QAT of7|elM = A FHFEE SA4T F olAE 7]

EFTEHE oo ouitujdgor FAs = AR s, Adug 3093k &

Auz Axetgdeh. MSHIA 10 LE ZAeted 285 = AUz AAksts 5

& A AR 60%= stk wSE 1dl= wiA 7E 125

2 Z 10 Lo viAl= 80 o wiA & A & A M Fy 1= 9]

2ol Zrstek. mebA wiE 807Hel A= F 960709 wi¥RE LS 5 Qth

=2 k=

=
BEE Adigstd 158 Axske 9rks 110,0009/960 = 1159 o2 ke
o)A WiFFR] ©U7F A 2289l AAgol vt HbE A vk pA o
2 Aol hEEtal, o] &S Este] 15090 FFeha stdHE SR FAA )
slekal B7kE 5 gt

i FF A FF eV WEME FHFRIE AGER B oF 9%9 T
TRIE HAOoBR(Table 25) dA14& wlastwl 4,000,000¢/has] 255t E27F

(e}

Table 27. Comparison unit cost of virus-free seedlings

Cultivar
Classification Mean
Yulmi Shinhwangmi  Shincheonmi Jinhongmi

Cutting production

18.7 19.2 18.1 16.0 18.0
per plant
Required cuttings 55 342 362 409 366
per 10a
Comparison unit 228 Won (storage root cost, 83,419 Won + required

cost cuttings per 10a, 366 cutings)




Table 28. Estimated value for propagation of virus—free seedlings on 10 L

MS media
For 10 L MS medium
Item Price Remarks
Quantity  Amount(W)
MS basic medium #120,000/50L 10 L 24,000 Sigma
Sugar W3,000/3kg 600 g 600 Samyang
Agar W60,000/kg 0 g 4,800 Junsei
NAA #50,000/25g 1 mg 100 ”
Electric charges 200 kW 20,000 30 days
Others(D.W., mess,
EtOH etc.) 3,000
(0}
Labor 57,500 60% of
above
Total 110,000

[e]

I e 7 RS AAster] Y= FHTY Aurr FHoy A
oA eSS TRl oA QAL 93 FruSy A HAAAH FRIF Fo
of & Aolt}, FWI HiEMNY X % FHdE 55 AT Ve T 71EF
ol An7F e ERE F7F FFAAC A7 A7pA T oL} B )& A
B SoA FRHFE SA, S8t Frtdd FFsturt o5kl g Al ¥
AE Fols AAE zhE Wololu FHlidA] Aduby|dA Fo] I = AdreH H
wato] AT sel o FFAAE o] FAXEE dof & Aoz A7ZtHETE
4. 3 9

Il FF &1'9 ‘White Star’ 5+ F3 oA SPFMVE olWo] eled ik
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Photo. 11. A: virus—free plantlets before transplanting, B and C: acclimatized

plantlets in plug tray, D: plants in hydroponic culture for collection
of cutted seedlings, E: field for cultivation, and F: harvested sweet

potatoes
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A Zo] My v M A wYgete] s AEAZ HAEALD ¢ dE ZANG
710l 1970 @ to] EAAMEA F53] STy gEO AEFARL mANENGRA
of 3 A= o] FAEA A th(Henshaw, 1975 Morel, 1975). 2] Z¢] A7
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glycerol, polyethylene glycol & SZAXZA|e} ZE3A|7]+= ‘vitrification cocktail

technique’ 2 7023l 4d © W (Uragami et al, 1989), o] "W & Wifhifri#me =H51) =5

L5 dElste Aud el ZaskA @A HATE  dAA o] vitrificationH o] 7t

WA AMEEE VlEEA eExdo] Jhed 17be] freezer’t FRFHA X

cooling®l Bk A7HE TAAZIH Fas AU, ofdd HEF
e

29 374



ol vl AEEo] =a, AEA APl &old FHo] k. 53

A E AEoy, FAe] xAF o] oy A&

HES = Aol 71 ol g3 ez dEAd vk, AALLE o] &3t

TAREL Seibert(1976)7F Zhulo] Ao A Aoz AHF3 o] F o

A o] o AE AV|REA P £ WHoR I 53 AAHAXFH

AH ol rHEe AHl, AAE 5 Ak

FAYY, IR 5 oY A FHAA A7t 3 Y tH(Kartha, 1981).
ZAXYTREY FAST oA FEFZAY 294 FAWH =Y Wahs

ST AfrRe] Fad dFgS vH AE FHY AR uet g3 Aoz Ut

k2

e HEAEY P2 A FALEAZL AL W A Do) 9] Aol
=
o

=

°f ~40C7HA 05-1.0C/mim& A 3] Wsatal wm2A Ry =& 559 ASE
S Bt itk a2y, e sA2 ARto] Wol Aejw wZe freezers Z
87 3tt}l. Ishikawa 5(1996)2 bromegrass® HEH| Y M EE o] &3] A4
THES Y=Y, YEEIAZ CSPI (10% DMSO, 10% sucrose, 5% glycerol)<
Ab&Ste] -8Tet -12TCe] vt2 =FA171 F 03-05C/min® -30C7HA 23t <}
Aol A, ALl 80%01dS ety 2% 25TelA CSPI &<
307 A2l & PVSH & 2-4% =FA1Z & fissE ol Adsto] A =

AbgE A3 30-40%°] AEES Kol 2uA o] BlE] &Aool x] kstlom, CSP
[ & Helglo] nt= PVSHE&dd Ay & AA DA 5AAZ 45 bromeglass
= AESA HEdoa B uskdth. Shimonishi 5(1993)2 E#e] gt AH2E
SAREAE AFEst -30C7HA 05C/minZ 5kahAl #fisiftst & A d 2l
A skl 75%0]d e AEES AUk AT

ZALS FAREN ABARE WL ES LEQ

9
(@)
!
N
S
a3
o
rlo

3 oA R
fipok A1 712 Aol AEH A aAolgtar stgiom, ehvtdt Y AFE AAA ¥
A AlEZE EADKE S0l EokA 7] wiikel 3y w& o]
tH(Withers and Street, 1977). 3™ A9 $HARITAE ddT= A% A A
W 93|y Ao KEESE FlE =3 5 M A o <] 2 8] 4] A] A
7hE A wslE Aol Fow wix el sorbitol¥} #2 MFGZAELS H7bsd
oS &aA el skl

aupol] QoA K kiR Arol e A= desiccation stepS ©]-83F



fuire] A2 FZ(Yoshinaga and Yamakawa, 1994), encapsulation protocol ©]-&
3 wjh A Z 2 o] AL FA(Bhatti et al,, 1997), sucrose At MKS W P33k
non-encapsulated WA Z2S o]&3t FE&EFAWHBlakesley et al, 1996),
programmable freezerZS ©]-§3lo] 0.3TC/1% H&= -30C7HA WZAAZ & A4 s
of Agst= vtz Al o gk A A xEue =A% 4 (Shimonishi et al., 2000), PVS
189 (Sakai et al. 1990)= ©]&3}4] vitrificationol] <8 7| 2 &A1 A
% #2554 (Pennycooke and Towill, 2000) $°] H i ¥ )

Aol e 2wt ALY BN RIRAEARE SHst A a0k i
AR M Ae s dAE L BESkE WHS et aA AAE AT

2. 4 2 W9

7}. Vitrifications o] €3t AR dFx2 9 A2 TZHAHE

1) FAAE

71l A 3043 miouf st AdE A=A Fdll vk FF5 S AdE
4 (2} 1~15 mm 27)S A@ABE AL

2) A A
HEREE 3~4mE X = AIdELZXZS 0.3 M sucrose®d -3k A MS

AR HA 25+1C e RN 19 Ee 35Sk WAt

3) Vitrification ¥}73
7H migEiE AGREAZFS 2 M glycerol + 0.4 M sucrose(loading solution)<
ot MSHlAI ol 22Tl A 6023 AAAIY. 2§ o] 42 AT vs A
o ZAS PVSOEN [30%(w/v) glycerol, 15%(w/v) EG, 15%(w/v) DMSO<%}
0.4 M sucrose] (Sakai et al., 1990)¢] 10, 20 T+ 3087 429 ==A71 & A
A A 2ol 39 7F A st
W) s#EAIZ] PVSTT& 9 [30%(w/v) glycerol, 15%(w/v) EG, 5%(w/v) DMSO<}

A
O



0.4 M sucrose] ° 10, 20 =& 30E7F Y0 =EAIZ & A A s 3A3F A%

sttt

4) MR
A ARG FAT AL xAS 7ol 40TalA 1&3F 55 Bz 5
1.2 M sucrose’} E3HE MSH| Aol 22Tl A 2083 JAA AT AR z2n) e
of 7k Aget wA2) 0.05 mg/L NAASH 1.0 mg/L BA &7 oJ#4AE ¢ 3}
ok WikiES & AHAAE AASL 2447 BT duigEtdon 54 Feke g
u g Bdlstol] A wjekdt ¥ PPFD 40 wmol - m’s'2 &7 wjgstdch 72t AL
S/ o] A d x2S 39k A st

/@50 Z/\]_

0.05 mg/L NAA®} 1.0 mg/L BA &l 2709 Bt T/ 2fli%ks vl kst
et S AZIA

4. 7

i)

Ea

Wl

o] &3 AL FHARE
1) TAA=

L 17 2EE avp FF v AR Edx4S 1.0 mg/L 24-D7F X
shel MSwi Aol A 8FU7F e k3t & whAle gt AelAE 1~2 mm 27|12 A

F sk AR5 THPhoto. 13-A, B).

2) A

7h w22 ABA AAE E3E w7 fste] 0, 1, 10 mg/L 79 A4
MSHi A ] A 39 &<k QFAEl, 251 C = v &kt

W) wid A ~E AAY 2347 7 %W 10 meg/L ABAZE H7bE A MS
Hi Ao 3U 2 e A RE 2541 T2 w3

3) TARITAAY
7V miEERE A gk AMe]~Z conical tubeo] 5 mL® i ABA &S A A3



S g JAAE v FAERIAE 247 1 mLY cryovialdl Azl @i icedl A
30 Attt difhfRER= 04 M sucroseE XE3sE MSHIA 4 0, 1, 3,
10, 30% DMSO® s=& AR&stion, o] pHi 582 =8kl E5F Jb
ARFAE 04 M sucroses X&3F= MSHlAol Z+2F 054, 1.08, 162, 2 M
glycerol® 0.64, 1.28 2 M DMSO, 2M DMSO + 054 M glycerol, 2 M glycerol +
064 M DMSO& At&shalen, &9e pHi 58= Akl BEF o fdiddh &
AREERlT EZ DMSOS] 54835 AMsY] Skl Aeis 23 e
il 4 M DMSO® 403t A2ujFsto] &S A8

52

4) 4
FAHSA Ag F cryovialE parafiime® UE3 & crymed model 1010 micro
computer programmable freezer unitdl] ¥ il -40C7HA 18 1T FZAFH L 458

7F -40°C AEHE FAAZ s AAE 2T BT

5 3l

WA HA Tl FAAZ Aei=s Ado] 40
W FAE7L vialo] whete] A =S
of =¥ nAA HHoH, FHARIA &Y
Jrk 1A A T g E w AAE AEZAEA ] MSIDH A (MS medium +

1 mg/L 24-D)oll &AFA)

o fzel o 187 7% ABFHAL
el

6) A& A

7}) TTC reduction ®H

o

MEL] AEELS TTC(2,35-triphenyl tetrazolium chloride) reduction 4"
Abgsksith AEE 018 M TTC &9l HdA8te] 25TA 16413 A 2] th
Mol A EYE Soto g AWEle] A Y tHBajaj and Reinert, 1977).

) FDA %

AR AlEe] BES EARE FDAE °]8-38te] g33@ 17 (Olympus, BX50-FLA)
o] UVikE(excitation: B, cube: U-MWB, dichroic mirror: DM500, exciter filter: BP

ax



450-480nm, barrier filter: BA515)S o], 77 3te] &S #2139 tH(Kartha, 1981).
Zb A s slesd AlEIE FDA(pe/mL)& 9 20pget &3 5 308 <t

eppendorf tubedll A A& s, SHTE AH, FFARAEE o&sto] gL =4
AEZNE Setom Adste] AEES Atedth

oh) Hj ¥

1.0 mg/L 24-D7F 23t MS AujA| oA 8F Uzt hujdst & AGAHE =
Abst Sl
3. 2% €

1ol A 3047t Wil e) ket AuRy

A kel AAEIE A EA A m A= dEFS 2] 98 NAA 0.05 mg/Let BA
1.0 mg/Le] Eguxlol X443 A3} 100%2] HEES How, Axdre Aesl
o] PVSH & el 407 Aelate] Aol nA= JFS 2AG 23 @HIK § 157Y

FRE AuRIxge oA Adse w4 BAY + A
AT Ex24S PVSTEH] 10, 20 == 3027 Eofd =2A10 & A H A4
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el 25 ABA FAElek 1, 10 mg/L ABA7ZE el oA MSujAol 4 39
b AAEg $ 04 M sucrose’t H¥E FZEBE A AHEEZ= DMSO 0, 1, 3, 10,
30%E A s 20 sEARAES A AEES AT AEE BAS 9
3 TTCHH ¥ FDAWHS AH&3td =4, 2 A3 DMSO 10%7F H7Fd A2 ol A
v AES AEFE gl F Ao (Fig. 17), DMSO 0, 1, 3, 30% H7F oA+
AA e ep FaetA BT AEekA] Eetddth. ABA A &3 10 meg/L7F 3HrE
iAol A 2 A 2Ws F 50%9 BEES B 7P F%orn, ABA 1 mg/L dA g
o A 35%, ABA A glolA 300%E Rt
EEtAel 25 10 mg/L ABAZF &5 A MSH Aol A 343 AA s & 04
M sucrose’} gfH FARTA AR 054, 1.08, 1.62, 2 M glycerol® 0.64, 1.28,
2 M DMSO¢ @837, 2 M DMSO + 054 M glycerol, 2 M glycerol + 0.64 M
DMSO €&H g & 3 v 2uA s4348s 24 AEES A
WA sARSA ] FFS Ldotry] & 29A s 3G glel 40 M DMSOe 40
w3 Agg & TTCHH o8] 4E&S A% 23 769%°] =2 AEES Ao
Aol = gle AoE AEHIA
1.0 mg/L
24-D7F E3d MS aAiA el A3 vhe helg & WstE AR A3 TTC
H &5 H<l 128 M DMSO WA e oll Al e]
o] F2o] 7H4 @kst il th(Photo. 13-C, D).
& XAl FDAE o] 83t 333 74 (Olympus, BX50-FLA)
of UVatgS o]&3ate] 3o =4 AxyE ftow Adstel AE&S delstdnt
(Photo. 13-E, F). 04 M sucrose® 054 M glycerole] H7Fel A&+ 100% AE
7b SolM AR ARA HeetA Rkl EE gl glycerol APl A
E&0] 0~75%°1A=d DMSO7F H7bd Agd4= AEEC] 149~468%= FobA
FARSARZA ¢ aHFHo|gon, E3 128 M DMSO ©=x8 79 2 M glycerol
+ 064 M DMSO Z&A 2 FollA 46.8%¢t 465%¢°] vl 4 & AE:&S Eo
(Table 29). A<Ld 2 2= 1.0 mg/L 24-D7F H7FE MSuA]ol| A <hufefst A}
g 45 FHEH 128 M DMSO @54 g ol M A7 2ek= 2] w2 H 9l
g 87d F widA Ay sart BAEd o, 01 mg/L 24-D9 0.1 mg/L kinetin©]
A7bE Aol A 25 A3 Al g v A EEAE A7 A 2 MSH]A] ol A
]

S A=A A=A
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Fig. 17. Effects of ABA pretreatment with 10% DMSO on the survival rate

of embryogenic callus by TTC reduction after cryopreservation.

Table 29. Effects of cryoprotectant on the survival rate of embryogenic callus by

TTC reduction analysis in sweet potato

Treatment Survival rate Treatment Survival rate
0.40 M sucrose 0+0 Control” 100+0
0.54 M glycerol 0+0 0.64 M DMSO 14.9+2.0
1.08 M glycerol 4.3%2.1 1.28 M DMSO 46.8+4.2
1.62 M glycerol 7.4%1.6 2 M DMSO 19.5+2.2
2.00 M glycerol 75+2.2 2 M DMSO + 054 M glycerol 22.1+15

2 M glycerol + 0.64 M DMSO 46.5+7.8

“Control: no freezing, Values represent the meantSE.



W oAYe e w o Zvby oA dxeE B4Rt AL 9@
A% 9 wor & uiel A7]i, ABA AAY ¥ AxWPe £4 F4L F7
7é =

ZALYEERES A dAg a2 #g A= Shimonishi 5(1993)> E7He]
WAl A2 ~ 2 10 mg/L ABA, 05 M proline® 1 mM proline + 1 mg/L ABA &%
A, A 47HA] AA-EYE & e WEsHEIAEZE 10% sucrose + 10% DMSO
+ 5% glycerol® AM&3}l9] prefreezing WH o2 AL TZAAHY T AAHES 1A
22 FAYUTE 40% A5 AL, prolined] 455 75%°l%, ABA A= 40% W
W proline + ABA E3A 8= 0% AEES Ho proline 05 Mo AA= &7}
+S Raugth Hirata 5(1998)2 AA-(Armoracia rusticana)®] 2 5%-2] bf ol A
2UM ABA AA = FAAZ F °F 60%9 ABES HArE Fe F29 HTL
(Vinca minor)®] A¥ajujeko] s 10uM ABA + 03 M sucrose 19 Az =
encapsulation-dehydration®dHell 23t 2452 T 70%9 AELES HAom 03

9/



M sucrose ¥ 05 M glycerol A& gl EES] 10% AER A ZF3e] ABA A
A 237 Holds W st th(Hirata et al, 2002). wo}(Vanda pumila)®] ©) ¥
FH A9 A shoot apicesZ=HF-E ZZA 8% E shoot primordias %A F4AHE5}S
=4, 1.0 mg/L ABA°| 3¥3F AA 7] ¥ desiccationd ol & AHFES EFu
MA Aol A F AEL] 65.0:75%F HEFATIL 39 THNa and Kondo,
1996). Panis 5(1996)% vty (Musa spp.) EEF 29 242 SZ2BES 9 2~
477 0.3~05 M sucroseE i3t MSHIA o] Ed x2S wjgst & Aol &
dx2 dolg & AFAA vtz JAd ol Asta AT AFA 425%2] AE
&5 B sucrose® HAe EIE Histth

Shimonishi 5 (2000)2 3L7-v}e] A M xE8]E ©]&3F prefreezing methodol A4l 5~10
mg/L ABA°l dA e AAZu= A4 o2 80%0]de AEE&S Hol ABA dA
g a37F AdSS Ry, E3 prolined AT 9= §lom, ABA A AT
713k 3oy 6L ALelo] Aol 7t W &kekA] eFthar 8F S tH(Shimonishi, 1996).

Blakesley (1996)2 i tnte] wHAI =218 sucrose A9} o 9
dehydration el <& w&% SZAZsSA=H, dAGUZ 04 M == 07 M
sucrose &2 & 50%7FA AESA LM, silica gelS o] &3 fiiKel ol 4=
S 18-41% W2 FAste] A2 THARET AP HE&o] SHeAT

AL ZA4RZE 9ol sucrosex osmotic dehydration®] FEE Tk ol Hj
WA Ao e FaHe] AFAY Ak i v BE TS s ow B
3 A (Plessis et al., 1993). Blakesley 5 (1995)2 37-ule] w22 & o] &3}
sucrose®} dehydration®H o2 ZAL EZ4RES AAsAEd, 294 freezingS
rapid freezingol WH]&] AR FHHo|d o TIB 10F%°14 0.1 M sucrose 3%, 04
Mol A 3¢, 0.7 Mol A 7¢ AA 23 & dehydration 4A]13F o 0.1 M sucrose®| &
7171 Aol 0.7 M sucrosed] 19, 04 Mell 2¥7F * 23 v} alginate encapsulation

A o] 74.1%, W|ujA A o]

o
t

T freezing WH O 2 E two-step freezingol| A vy =
35.9%2 100% A=Ay B ahel

Janeiro 5(1996)2 FwWyE o] A A Luje} embryonic axesd A2 FAo #3F
Ao A AMEAE o8& Az, stehEd A, ¥ X 93 43}, alginate
beads® encapsulation WHE A&t o, AR Ao 24X 7 A T AEES

0%= YetWtt. 22y embryonic axes? 7%+ laminar flowollA Ax & x4



aol vtE At ofF A VR g 2AL FAEATL Basks]

2 AFelA ABA AAE ZAE otrr] 98 FARIAR 10% DMSOE At
&8k 0~10% ABAS Aegt A3 FAe el s de) o AE8L 30.0%3
i, 1 mg/L ABA AH2]7ellA] 347%, 10 mg/L ABA H ] T-olA 54.0%% YERH o m
& A Hieh w2 ABA AAE 237 5S4 7 AATh

Ak FARES 19709 AEH Y-S ol &t AFor dusiion i
o] TARIZIAE AL vitrification WS ©]831o(Towill and Jarret, 1992) <

FAT AL AF A mFrke] shoot tip cultured €3 freezing<

itk olsh ol AT WARAL B 2AL

off

< osmotic stress T chemical toxicity® ¢13F 8|S Wt B ustdsd), o#
A o
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Photo.

13.

Cryopreservation of embryogenic callus. A and B: materials for
cryopreservation, C and D; TTC reduction test of cryopreserved
embryogenic callus (cryoprotectant: 1.28 M DMSO + 0.4 M sucrose
in MS medium). Red colored parts are live clump. E and F; FDA
test, live clump (E), dead clump (F).
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Shimonishi 174§ Wit vt FHAAe] 34 FARETH st A5

S Wkt 53 3% ARENY T BEaere AF 2 WA ABAC A A
2] & FAWY, dessication®™H, vitrification®¥, encapsulation® o] i 23S
217 S35ty B Aol = {8l programming freezer’t E 23, T4 G A

B AL Directd E 2-stepHZ U+, PC(ABA preculture) ¢ N-PC (non
ABA preculture)2 o] a3+

Al sol. : S10 + D10 + G5
A2 sol. : Sucrose 10%
A3 sol. 1 S10 + D20 + GI10

7}. Cryovial(10mL)ell 10% sucrose(A2 sol.) ImLA +% (2-stepg)

L}, Embryogenic callus(EC, #7 ¢F 3 mm)E vialell 10997] A< (Direct-&)

th. ECE 10% sucroses F<& <1>of ¥&
wteba] g Direct(PC, N-PC)T¢} 2-step(PC, N-PC)T- <.

2. 1l vial + A3 sol. 2mL (DMSO7} £°1loy HHTd T2 &%, cancer induce)

v}l Pasture pipette® @ 2 mL &% % 1 drop® 2-steps 2Wo] HZol 7pHAM,
ol 7P A EEWA "ojrmg. Ax 1Mol 1 mL7F FYHER FES 1 mL o+
1 mL =2 mL7} #.



vl Al sol.2 directg 28] 2 mL ¢ ¥ (ZF' 1 mL)
AbBERS Y 308 ~ A s R =

o}. Program freezer (protocol %+%)

% Ice inoculation method
Liquid nitrogen(LN)S X% wolela AFEGe] & EFolE LNE T
C) <toll &= viale] H
Hro QIFE HEZAIA IZAAZGM vreol <A WztE). oAl program
freezer¢toll Yol ym x| A 7S ALt 1 -30C7FA -0.5C/min., 445l
Ax YsA7h

m

Fo] 283 WZAZ F program freezer(@ A &% -8

o

—

A =30Col A oF 302 ¥ LNell 55 ¥aAz & A48 td LN&Eo A4t

-

w A A7]7ko] AW ¥ regenerationA 7] = WH

v

7h BeFd =5 40TC= 4%

U LNZol 9| ARE 40C2 249 %50 |3 2o 4.

t}. 2-step® PC9 N-PCY H74& dil 10% sucroseZ pasture pipette 2 3Hd-&
A A8 dojreg, A vialW o] A o] 2~3ujde] HEE

gk A WA T oviall o] oS Wol Wi,

vl 3% sucrose sol.= 3 WA F 9 vialdl =Y. HF T WA kg F
=

v}, Hormone—freem| ] ¢l filter paper 2w & Z<.

Ab. 3% sucrose sol. ol

oF. 1-step& 289 FHS d1 o

—_>'4—1‘4
i
E

opwl.

2} 1-step &9 A& 2 filter paperS 7+ WA o] b 2|43
ABAS GA7F Eolde WA E F4.
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2. Desiccation method

7}, 22 plastic petri-dish ¢Fell filter paperS 23 10% sucrose sol. 100 uL = s}
g

. EC(A7 °F 3 mm)ZE pre-cultured Z(ABA 5Smg/Lol| 54 7F miks#)=k otk A

S 47 10904 ¥ AXRAIRNS 3AE SAA el R e oY Ae 44

2|7}

t}. 2 petri-dish¢tell ECE EIKS 22 petri-dishE 93

2t 7124 silica gel(6 meshel, A&, HKiX) 20 mLE

vk, ECE X743t petri-dishe] 4S5 €3, 2 petri-dish® ¥
° 2 &34 clean bench SFellA 71ZAIZL.
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3. Vitrification(glass{t) method

Materials; shoot tip, somatic embryo, embryogenic callus, node, ¢1-&E%} 5
Loading sol. ; 2 M glycerol + 0.4 M sucrose
PVS Dsol. ; 30% glycerine, 15% ethyleneglycol, 15% DMSO in 0.4 M sucrose

do

7} Cryovialdl 3 mm W9l Z7]¢ ECE ¥
1}, Loading sol. &% % 20 min. %X

. PVS I sol.ell 104, 204, 30 o= F&3t Ajgte] 4z
gt WE(LN)
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4. Encapsulation method

7}. CaCls - 100 mM in 0.4 M sucroseS Beakero] & %
L

3% Na-alginate in 0.4 M sucroses -2 beaker ¢tell encapsulation A]7] A}

3} somatic embryo, shoot tip, EC & ¥ # A& t}3& Pasture pipette®

A &3 thS CaCl, £ <o "ojme] W encapsulation H.
* [ififff = Na-alginate®] #iFE(500, 550, 450 5)7F & 2.3

t}. Encapsulation $ dehydration method @ 713 Az we} silica gel £l
10~12A1%F 71 A% & We(LN)g. Z7] 2 F5dd ugh dxAIZe] &,

4. FDA° &gt A&EE HA

(e}

7}. FDA 100 mg= Acetone 20 mL9} &3 ¥ stirring (Stock sol., -0Co]3} =)

=29l ¥ 20 mLE centrifuge tubeo] ¥ il Aluminum foil® FAA IS Ae] = )
L}, FDA stock sol. 0.5 mL + 50 mL D.W. (1008 9%) Al foil® 74t}

t}. Hole slide glassel wjdsta A= EC(EZL HAS A = A

e
k)

e

L
oK

FDAS NS 2~3%e Hojmdd § & 4ok

ﬁﬂ]ﬁ(Olympus Model; BH2-RFCA)C. 2 7 3dte] HAAZ, A

FEo] Aolle AEY.

(aLg-wk A A E) &4 5 ABA 4 mg/L + GA 1 mg/L)
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