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Summary

This experiment was carried out to develop the mass propagation
system for producing the plug using stem cuttings of virus—free

microtubers in potatoes.

1. Cocopeat, vermiculite, perlite and peatmoss were combined and
used as plug nursery media to find out the best combination

suitable for the growth of seedlings derived from microtubers.

2. Seedling growth was favored in high temperature (above 20C) and
a long-day photoperiod(above 16 hours) condition, while stolons
and microtubers formed in outdoor condition.

3. Japanese standard, nutrient solution for propagation shoot of
seedlings by cutting in hydroponic, will be able to produce over 20
cuttings at one plug plantlet for one month.

4. Plug seedlings elongation was promoted with 50% shading.

5. Growth and development at number of tray cell 72 is better than

at number of tray cell 50 and 128 in plug plantlets of tray.

6. Foliar application wondergrow suitable for seedlings growth were



obtained 2,000ppm concentration.

. Ninety days after transplanting the plug plantlets in spring time,
plant was around 70 to 80cm in height, and the number of stolons
and tubers were ten and seven, respectively.

In fall time, potatoes tubers yields were 2.548~2.592kg/10a at

number of tray cell 50 and 70.
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a9l AEFRe] 18-23TC F == Rt fEeltt. A s S v
oz ZfitFel] ] s o] 1400] ol A R o 9lem o5 1009 7H=
LI Ee] #virel s o2 2haF o] fillRE e Aol At dnfdial ik
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4w ke Flsc] BAREE et 2fFs skal ivk(+, 1990). %
e EEEGEE R MR B3 kel o] 10a B 150kg ol 28
b @RS WMol 1/15090 =3ketrh(zE, 1987). wabA A HelM = 2
2 2719 FHARBHGEENES o] 8-ato] E7] ffiARAl &ol3t BERe] FHEE R 5
A WS Sote] Ak el K SR A TS v e
= ddete] BAaE A tray Bl ffikstel £ 2 dAo] whE HikH
B, ARRe] M, SEDCRRRE ] whE FOREE, S Wik 271 HoREE, il
Py TR ROl W S fRE, SRR Sl B3 #iEE
Fdste] ZHastd RS K| AED & e BRI EIEETE

Az} ket



I. W% ¥

1) EE fhigisk

It e AAle T2 AR HES 7Y (Hussey & Stacey, 1981
HH, 1986: Yime %, 1990: & %, 1982) ARHHEFEI 3 Byt = (b
Bs sto] nlolgf 27t gle fit)e WEIL(Mellor & Stace, 1977) °l&
I i, 3t S AA EARYE el olF Al HAE, 5, %
Ko = fEk HhiEshE BEE 2Hd& AA E7kel Bae Skeb(3d, 19928 Kim
<. 1993).

ey ol gk W2 B hEihE Akl BERER) =3 heelwt A
b g Q7] Wil depEifEe] Al AL AR, B 3 e SOl FEbEEe]
B3 vt oplgt AfAFE "ol BE kAol wlg o AFoltt
(Yiem %, 1990). H(1963)2 PaikpFe] SRl = Eniitrel] ¥laiA vt
ole1 =5 7Sk XGlE WL w5 Stol BkiERdhol o Mk e ko]
JEgstehaL SFAT.  %F(1966)2 mnmibel SIUHUE o BRI EREE o] Fuiht

Te FEAR, MRHAKIEREE o] AT HEIIQ) Mol A AFIRE i 1A oy,
i) HAERGECl Blet ikl A Rk 23] B nipedt [Fikeel
fEE ] HERFeh JHE S AEpEHC] Eimgmol A AR Aol Bobal HiEstAH

HARS] MEEAPERRE B BEH M= SFA G Sst= JLigElA
TERS WRttbol] 1218 Rilftell A SREEHHGE AL vk, SlldllM = AR Fo
7h A3, EE 3] ole ] = fRiEEe] i ol REY = o] i

SATE. o7k PRIERE S EA 33 vl o] ok AR Age] nedA] oo

_



e Qg ASlE s Sk QA7 REESES] oFshe A T BT
o] wpolg 2 fEHAS Eole AR (], 1991)F ZdsHl #Uth

olelg olFER WA LhAES] e A T el 20% vitew
o W2 ol 9lem, o|& Qlete] Frke] 10a 9 FHEERe] Ax1=9
50~60% ol =3t Alolvh, e ZHAVINIEE Aol Feld= 1956
d Gregorye©ll o8] 1 wJgglte] fnd $ B Hise7E 21750 Stk 2l
A Ak o] R A S| o] 8 WIEElES Wang #F(1982)l 2]ste] A7
HAew HZole BNCA 71Ee] B E o] &3 #hE tHAlske fAvh
pigee] o] g e] &de] pEEel $ith(Choi %, 1990).
2 gy i REEHRE SRl A8H0R ol8=]Y] S8l el A3ke o 7]
= Akl wleiA Biee] $ob gotok e Wattimena 55(1985)2 [l
AR, SEAVINIEE, SN SRel BBl ) fvEibe &1TS
of | ZHAClA B ANIHE T} A= WA E I R, R 2 BRE A3

%

Al wlal] stgkont, - fRffe] EHES B AAbek Blsela SiEEHE SN
oA S Aol B BRI 2] ke Adokal Bastlth. Lecler %

(1990) 2 ZHABEERE /et 71E A AE 29 &<t [l Hogs 43, %

=

Nl A 152SE Aol BEes Afkae AJAAIRE BA G 37 71 BobA Azt
A2 o] 84 § = 7ol dvtxm Emetdth(Lecler, 1990). H=d o %
(1990) & 71WA&H & o] &8t W2 Al BAIglo] Fr AYikste] Krjial

ATt Ee] AF H dhF Lol Thsst R R AF SAIE fiEd T oW, E
I 2 delvF kel A=A ow Bt 24 o4 IREEEIE o] 83
S AFel ek Klfel vt Baskgitt. HZol= Joung(1989)¢] /N



& AFAAAE AEHOR o §3b7] Aokl 1990 ETE] AFHPAE o

2) Ao X

Ffie ol &% MRS A 1471 A Voching(1889)c] A}
A=A 2HE Al AEF7E FEel Bl BERMES Bdvda Hagl
olgf B AFAEC] MEY HIFFTAWHOEA ¥ o]&= KIS
Y (Bryan %, 1981; Buck %, 1996; CIP, 1975; CIP, 1976). %%
o o]g fEEHEe 1960l sl od AdEE A L AdHe
Al o2ZA FHEEJL, Sule 30%. FHS 26% F=7F A &
ARG Heffio] o] &1 Uvk. TS o] &3 FE HiEe =79 FEE
& Adsle] o] &3t= apical cutting, FEHFE AAZ subapical

2 Abele 7191 fIFFE o] &3t= leaf-bud cutting <

WiHo]l ®ol o]&¥ 3 Uth(Paul, 1985). Ewing® Wareing(1978)2
d A AEAZHE ] apical cuttinge e

st E718 Gl Faad vt Busta, vig we ] MERE

FHEE e AEAH ZRE S agpical cuttingsS gjwdo] A X =7

\\

u
N



A= Azsitta skt

Escobar %(1987)2 &7Izte] itk Aits 913k RIS bl A ot
o] BEFRO A 370D RE 3070 o] e HEAE ApEe] hestH, Ritke 9714
A SRRl A&E £ dvtn Hasgdth w3 iR AAS 93 )
T T8 EEPRE HECIW, 18~28TolA 16417t Fd A7t &7]

off

]
A GRS 270 5 goen, A A ZadAA AT R
]

At S0 BRI AT b BHRUR el 249 Hobe BRI

o] BR= EAZIH Lol 1242 o]/del™ 100%9
2= BERol ERFstal shfEe] et

Wheeler®t Tibbitts(1984)% ik fEELol whe} ik 25 = I3
o A A=s Abste] HifEES] FEHE EF R
Al PiFeo] FHagE ol MEFllA wt= izko] FPH = Il FE BEIE
ol ¢tufo] flZFe] Aol e il T 57 E £/

oA o R fiifFolA FPEe BAe oA FHkEE
(Booth, 1963: Kumar & Wareing, 1972), "% EintcloA] A&



WAl Sl oL (Plaisted, 1957: Booth, 1963), Ei&Ed SiB Tl X8
ol R H(Kumar & Wareing, 1972). ¥fffiol] Awdd Hee
A ge S48, AEHAHQ BEAYGE HdMe ne=e 543 A
WAy, AEwel Alo]lEglold A2zl &3 vt (Woolley & Wareing,
1972a,b,c; Kumar & Wareing, 1972)& Katahdin fmf&e] i34l

A ATEA A% BRANA AR ABAL MFE RRE AL A 2]

LS

2 ISR A 8AIRE A A3 A EAs wol HiE Mo R ¥
#Ptn Buskgith. Kahn %(1983)2 ¥ IEC = Hgkd 2 &4 ol A
Adket 7 o] Wow Bl Eua e, A= e

Yol Eib dET HWHERME o HRmvelgtn sttt
Hammes$t Beyers(1973)2 4ol H5¥
AU S BrEsHH B sttt sttt
Ammmthmed 5(1995)2 il A SNLHEYs ¥4 (nodal cutting) 2] 4

R, S IR, MRER, W) 27) BE 5E vimagh il
el A A7 MRS kfre] Rkm, A FFS BN kR e

ot & Adbste] Aulsts Zlo] 2~3u) SFE AL, B B Aol A=
3-5ul 9] SFa 77k drkal T



3) A % EHIAFE
HIEPESE ol & 5 Axel FHEe sits Artd 7V S

Al @AF shuelth. 53] gEML, Ak, SaEe ANS RRE os

AuAow @ SARE Fel AFAeln ARIUFY AWde o

= A g, 2y AgzAAe M) EEGE 29
whebd BEiiel oE R theal Yehdth wAue %3
o

Aol slold e5Alfe EAAH o Agshe Aol Rl AxpA ol
I SATH(R A, 1996). mAduFEe] HA 4T 14 &3 AAH
oluf AP EG HA 1ol Al BERAR el ok (F<F 4, 1997)

‘MissKimetd el o] 4% HAAL IBA A2 3¢ e 5, ¥

gldo], & el BT WA AlZbe] AojRel whebM FA vEhgen, 7
HAAIZE Well A= IBAS] =7 wobgddl webd Fadt #WRkeE UYehd
o a3y IBA  1AIRE A2l BF 2R RER st #itrE wel

o] Folx AEE& Aste] Aclol HAH. TAA A A= He =, #e)d
of, B WM 3AZE A2 F7F M Fho AfrAE BlaA RiFst
A debsth. 2 Aol s AR ARl Aojgdll uheba] Hfraso]l Al
o= Zaste e B (o] %, 1996).

Aspgn o fARgEgHe] BAYE (Rooton®i ) ol Blal FA2]7t {EAAC]
=kom Az o BWIRHCRE IBAAE7E f7Ae] Tkl
SR = WU EetolE A5 iHEFS i Dol ARt o) H2 vt
W ffARKE AHER ARG EH el fHiARIE Aol {ErEAC]
FTAH(H fF, 1996).

2
offN
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AzEZEd Uizt AF=x3A BA, CCC, Ethephon® Fxk3, 25, 50,
Y& A3 2342 FAgd vliste] AFEPAE A

g3 BE Fo A U, AFHEIF =255 DA (A %, 1997).
a5, EvES plugsHsted deiios dedeot AU
AletRd Ay A st dedgo] vlel 2%, d5 5 Ase] 4=
Foton sHde Y3t HelA®
ot IREMERD #ATS F9ol H¥ete] peatmoss KRE7F HE,

B AEd i, REPEEZE St (Ale 2, 1997).

T3t AFEA] AP R mE BARS 20T, 25C A FolA %k
fele, HEldols 25T A7t B Aol Mgkl Ekoen &E
uh2 EEREE, ¥, ¥eldols vermiculite M FolA ERTH(EF
1996).

EvtE (wjw], REE})GES ARG A el agtAd #ARle] HiARE
15~20d0 wiEZ} PAd=ar wiw] e 100%, EEEFE e °F 90%
wryo] AA Thesh b ot i Gffoll A 128)s 7F 500 9k 720 ol
Mato] HES A3 HER M LHE 2D b FiEe] okt 7aHo] T/RE
= o FUHE = APl oy, RREER Mhffidl A= tray& ol #Hadol
ek BRI Aol MR E o] fA 8] ZHAE o] T/REKo] A
e et =g EOERETE S whebAd AR S FAEHAS
L, RS el 2 ERE I ABA s BRI EH vAE
P iy fhfEe] - Aol A M saEe] Aol T/RE&l 7t
HRxou, BRE s o Apol7F A EHA FdeH(F 4, 1997).

Al o] FH a1 SHE 20¥ Aol = tray cell#ol
wE R, HEE R AREC] Slo] Aolz UL, HE HErE ZojRdd w

2} tray cell#l A2 Aol #iel AFo] %L, tray cell#l B2 AL

il
(2

ol
22

].

@

o

o
Lo
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we AEFMKE dAS] v, B4 del wel AFkEs 45 Ik
mollE 28A dFE nXA Ee Aoz YERETH(o] %, 1996). 45§
E9 zZ(Hartmann %, 1990), ¥ %% (Hansen¥ Ernsen, 1982)
] FY & (Hartmann %, 1990; Shelp %, 1995) %= R S

nAle Aoz Hauxof gl
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. #eE R ik

*>P

a2 1997TdR-E 1998374 AlFtheta satiet F&55d 5 24

A e fhlifEe AFA e EEQ] Ki(Dejima) & A

oxl
_O‘L
=8

fd

W REES Sol SHEI S BRE o] &5k

1. $REG M, MERGRETR R RN S213 MAWHE (L

fEFAIZ] IS 1099 AT (vermiculite M)l fifiksta, 20T A
Fol 2rot W 23 Sl A Al S vt 99 E 2cm = A3 il
E B E A2 tray B3 (cell$ 1281&) of) AH&Estitt,

A= WS THm 2 M2 55 NAA 10ppm 2 TAA 10ppm<)
of 2417t HA|g & FESFE cocopeat+vermiculite +perlite, cocopeat
+vermiculite, cocopeat+perlite, cocopeat+peatmossE FLHI &= &3
gk H5 Bl cocopeat HHNEHIE ZH2E A& tray HH(cell$t 128]5) ] A 2]
A7 A& AFEste] At wixeiiT. AR 2= dAAEH] kst
gowth chamber(EF 7H, Controlled Environments Inc, Pembina, ND,
USA) A 24/18C (12 =/okh-2%) ¢ 16A17Fe] 4%, 85%9 58 FA
sto] 2047 SHI & 22 FHe fikmE AFH - Eol FAsk] B, 4
B M, R, AE TY ASEE S $3ITA ARV R 2AL

st
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2. g 9 HEA o& HANH

FAR% BECl E 3 HEA WE ¥ =E Aldshy] skl 59 210
cocopeat+vermiculite +perlites FLH &2 &3 A& A& tray B3
(cell¥f 128F) ol AH=eh TEERL /M E S o] &3ttt

Agle O 24/18TC(FH2E/ex), 16413t 4%, @ 20/167T, 164
kel Ak, @ 18/14C 9], 14413 Welo] AL @ 16/12°C Wef, 144

Eele] AALFLHE FERE 4572 235kl 4070A14 o) wiA|

meter (SPAD 502, Minolta Camera Co., Japan)® =733},

3. HHEke] HymiA

HHFEAIZL JNEEE ERREEA A BiEE rio g ® Adslke]  cocopeat
+vermiculite + perliteE FLHEZE T3 viA S AL tray EH(celldt
128J) of] AHEste] U dstel A 2047 AulgE & %ol 10cmull < <]

20 s FAsle] 23R o] &3ttt A == 100cm(Z)x800cm (2

o))x23cm(Eo]) 9 Az FAL V5 ALF FERYZ FA) S EE
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0.58] v=, &3t wondergrow £ (FAAul-& Hu] ZH] jik) 1,000
ppme] YA e} d2F2 EGAN (cocopeat +vermiculite +perlite) & &
duleE £ TAA] F 44 E TR AZHE 19979 69 16¥L°l
20x30cm HH o= 7+ A 72574 el wjx]| ettt

€ 240 1434 129 F, 6/28), 2434 319 %, 7/17), 373

i
N
~

e,
o

L 7/30), 424 60Y F, 8/16)° AA AFFEE dF st HE,
g, FRREE (17N o]/ Hols TS 3cm Ul 9]e] B A< shoot), b -EBHE

HS T2 sAAERAV o2 ZAFSHA

Table 1. Mineral composition of nutrient solutions used for the experiment

Jg (g/ton of water) WG’ (%/of content)
Ca(NO3)s + TH20 944 Total N 10
KNOs 810 Soluble K 25
MgSO; - THo0 492 Soluble P 8
NH4H>PO4 156 Soluble Mg 2
Fe EDTA 15 Soluble Fe 0.05
HsBOs 2 Soluble B 0.1
MnSOy4 - 4H20 2 Soluble Mn 0.05
ZnS0Oy + TH20 0.22 Soluble Zn 0.01
CuSOq - 5H20 0.05
NaoMoQOs - 2H20 0.02

© JS : Japanese standard nutrient solution.
h
~ WG : wondergrow.
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4. W WS FHANE

AN A HTHE mit e 2 ddste] 549 219l cocopeat +vermicul-
itet+perlite® SLHl &= g WA & A tray B (cell$it 128[5H) ol AF=
HE ol&slath. Agle A E=E 90, 75, 50, 35% 2 AA%
Aels FAem zF A F 5070A4 ¢kl mixlstant. AlE A

Ael 5 5
Sk frel el Aastgon Ael 259 F Fe o ule ARE A
2. S R, RE, R, R, ML - R, SRR 58
$E0EY FAHAIRRAIZOR AT

AE-S tray cellfol] & AEg Ao M3l =S dolH 7] 9sle] /¥ Fifl
ZoA AAHAE 4 o] 8313, HIA = cocopeat +vermiculite + perlite
239t A8l tray cell # 50 (depth

THHER EFT HHE ©]

R

il

5.5cm, volume 78.5cm” ), 72[&( depth 6.0cm, volume 55cm” ), 128T(
depth 5.0cm, volume 30cm” )l 50 7§AA AFE-sle] 24/18°C (F3HEE/oF
Hex), 164178 4%, 85%9 55 A8 growth chamberolA] <3)3}
Rew AFxAbs 2] 259 A3 & Z2 2 ] AR S AH - FAleke] EH
B, RE, &, JE0E, L - W ERE 55 533183 sARIERAPES

2 2ART
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6. WipRFEH Eimg RE e ST HANE

HEHAIZ] /N TS vermiculited] A A1staL 20CH Fo] 29} gl =
Astell A Awste] 30¥e] At * HEE riuweE AT fEE

cocopeat+vermiculite +perlite = N2 tray T (celld 128]) <l A

%), 16217 &%, 85%9 H == 43 growth chamberolA 33
o A SZ2A= AP 25 A T ZEa e SANE AFH - FAlsk] EE
R M RE, M E - TR ARARE 59 AL S ENEA wAAER

AR AL
7. RERH BEE

1A AN A2 E od 970] gaHor FHHE AL FAF F
437 AR Ee] BAMA Z4AS 2 AAGHALS AR Aete] 39 27
ol 277 FihE vid w2 Ade ¥ EE D EMBEE TRl

cocopeat +vermiculite +perlite S 2 tray B (celld 721 )9 A5

3 3 249 %9 16417 LA3He] growth chamberdl A Auistdch. S
ASH 30€ o] At 5 2L LHFEAS] T5x25cm HH S 2 A2 5070 A

kol
=
A oA oz Fasiglon Fa Fo| #Awls digA Aujrleel &
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sto] el skl
84 50, 704 Foll Hi, FHES 2AIAL, 909 §F ko] i, #l

HN
Hﬂ
N
S
D
R
lo
=3
gl

HPE, R, WRE T $=USH FARIRERAVI
R, = 709343 2pol7t glo] 2AMS AEFeldivh. & AlEe AAAIZI7E A
FAA TR FFA71Q 29T ~3EATEY 609Y =olFewA 6~74

o ne, Y D guie] g AZuIThsE kA olHA ABY BRTA

718 A9 A=E dtetslr] AAsto] Gl HithE

a9l 2 A cocopeat +vermiculite +perlite ¥HiE A& tray B3kl
AESIE Y. A El= cell¥t 50, 72, 12812 tray B3l A5 & nadzx=2d

shell A 3093t SHot] 2o 15cm WelQl 2285 99 1€ E73
Aetglon, AAAYE T5em=25cmE 8k 2.5mx2.5me] Al@ e FIH
3utEo = wixshltt. 4 90L§ FEote] B B HHkES w2

FAAREAPIEOR A

_18_



V. &8 o 55

1. $fREG M, MERGRETR R RN S213 MAWHE (L

Table 2. The main effects of rooting medium composition, growth regulators
and node parts of shoot on rooting and growth of plug plantlets
using stem cuttings of virus free microtubers in potatoes

) No. of No. of Root Fresh weight per plant
Plant height
Treatment leaves roots length Shoot Root,
(cm)
per plant per plant (cm) (mg) (mg)
Rooting
medium
CP+VM+PL 8.8 * 4.2° 22.9° 8.9° 1177° 278
CP+PT 8.2 4.4 21.6° 8.0" 1163 276°
CP+VM 9.0° 4.2° 22.9° 6.4° 1037% 253
CP+PL 8.0° 4.1° 22.9° 6.0° 1126° 212°
cp 8.2 4.4* 21.8* 7.9b 1090 235"
Growth
regulator
NAA 10ppm 8.3 411° 208" 6:7° 1099* 24T
IAA 10ppm 8.6" 4.4° 24.1* g 1137° 254%
Node parts of
shoot
Upper 8.4% 6.4° 27.3° 7.8% 13237 341°
Basal 8.5 2.2 17.5° 7.1° 913" 160"
Mean squares
Rooting . x ¥
medium(A) 3.5 0.5 10.3 29.8 64257 15576
Growth * *% *%
regulator(B) 1.3 2.0 272 19.6 35156 1281
Node parts % K% * %% %%
of shoot(C) 0.1 443 2410 14.4 4200450 824827
AxB 0.9 1.7* 15.4 22.0%* 91811 11417
AxC 13.1%* 4.0 145** 4.8 629842** 15689*
BxC 0.2 0.9 266" 15.0* 93330 202
AxBxC 0.2 1.5 87.0* 4.5 325232** 25816™*

T Cp: Cocopeat, VM : vermiculite, PL : perlite, PT : peatmoss
7 Mean separation within columns by DMRT at 5% level
" Siginficant at the 5% and 1% levels, respectively.
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INBRFE FEFES TEU 2 R RSk NAA 10ppm 2 TAA 10ppm A9
2A1Z7F RA1e T Abg BoPH 2 53] B S B3l ffikst 23} A

TEL 95% Hel®E dEeidia, nddxd Ay 20¢ F fikES WHES

7h B R OER

TR EfEEHEe] wE B ASIdET wES CP+VM+PL ¥

Bfof A el firg o] ool A el Fx1gk Akl 71R1g Ao = APzt
A

v RE R RE

Rl wiAIREell = Zpol7t fldlar, A=A 2= TAA 10ppme], A4

f
i

SMIE 2557k frelston], MAERG B2 EA B AR

\\I'

Za3

b A3 2ga YT QA EAJT HEC e wix], AFzEA 2D A
AHE 2 Zjo|7} Q1 E o] vjAE CP+VM+PL ¥ CP+PT x| FollA], AAZ
AAZE TAA 10ppm A7), FE 2= EmshrolA 2A vyepstor, A%

27 o Al -7l F e E e AR E AT

32
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oo EE R OMTHE EAE

(N M e SR N

WA F-57-2F Bg2AA

AR Aol 7} Slol T 7 77

F597ke] A5 A RATL AP AT

P AL

Table 3. Effects of rooting medium composition, growth regulators and node
parts of shoot on
cuttings of virus free microtubers in potatoes

rooting and growth of plug plantlets

using stem

Rooting * Plant height(cm) No. of leaves per plant
Upper Basal Upper Basal
medium " NAA? JAA” Mean NAA IAA Mean NAA IAA Mean NAA IAA Mean
CP+VM+PL  7.7% 8.6 8.15° 9.4 9.5 945 54° 6.4° 590° 2.8 2.0° 2.40°
CP+PT 8.9 88 885 76 7.6 760° 7.2 6.8 7.000 1.9 1.8 1.8
CP+VM 8.2" 9.1° 865 89" 9.7° 9.30" 5.0 6.8 590° 22 28 2.50°
CP+PL 9.0° 9.1° 9.05* 7.0° 6.9" 6.95° 6.8° 6.6 6.70° 1.6° 1.4° 1.50°
CP 765 7.3 745 9.0* 9.0° 9.00° 6.2° 64" 6.30° 2.0° 3.0° 2.50°
Mean 828 858 843 833 854 846 6.12 6.60 6.36 2.1 22 215
Rooting No. of roots per plant Root length(cm)
Upper Basal Upper Basal
medium NAA [AA Mean NAA [AA Mean NAA IAA Mean NAA IAA Mean
CP+VM+PL 23.8% 25.0° 24.4° 21.2° 22.6° 21.9° 6.6° 12.6* 9.60° 7.6° 8.8 8.20°
CP+PT 252" 27.2° 26.2° 15.0" 19.0" 17.0° 9.8 8.3™ 9.05 7.7* 6.4° 7.05"
CP+VM  23.8" 38.8" 31.3" 164" 12.2" 14.3° 56 76 6.60° 58 65 6.15°
CP+PL  26.2° 31.8" 29.0* 17.6" 16.0° 16.8" 6.3° 58" 6.05° 6.6 5.1° 5.85°
CP 21.2" 304" 25.8° 174" 18.0™ 17.7" 6.5* 89" 7.70° 7.3 8.8 8.05"
Mean 24.04 30.64 27.34 17.52 1756 1754 6.96 864 780 7.0 71 7.06
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Fresh weight of shoot(mg) Fresh weight of root(mg)
Upper Basal Upper Basal
NAA TJAA Mean NAA TAA Mean NAA JAA Mean NAA JAA Mean

CP+VM+PL 1266° 1076° 1171°  1140° 1224° 1182° 326" 336° 331" 226" 229% 2o4°
CP+PT 1576" 146" 1511°  766° 862 814° 430" 358 3¢ 152 162° 157
CP+VM 1038° 1697 1365° 830" 582 706" 268 472 310° 158" 112' 135"
CP+PL 1408 14900 1449° 48 658 803 342" 258" 300" 120" 126 128
cp 1082 1154 11188 942* 1182 1062° 316" 306° 311" 132" 187 1601
Mean 1274 1372 1323 925 902 913 33 346 341 158 162 160

" CP : Cocopeat, VM : vermiculite, PL : perlite, PT : peatmoss
% NAA and IAA 10ppm
*  Mean separation within columns by DMRT at 5% level.

Rooting
medium

T (AES CP+VM+PL, CP+PT 2 CP+VM HIX| T4 253~
278mgl & TS Ao 2 ZAVEA L, THEHEMIE 7} FEE5EA R ok 2ufo] 4t
FAE Aoz Yeputh, T3 vz 9 4RI 3E, vix| o} g zdA] D Abe

Azt AT dFHo TRl IAA 10ppmE A gsta C

g

+VM vjA] o] Ab=st= AHo] # FEkEAE St felskitt.
ol Az E wj CPo VM, PL, PT 5 2§ 7 $ (A HfESH o}
2 /i el 5ol A, A ASEA S UFE doste] s 8

571 842 AoR Hol, A EIHEH AiEREAl NAA, TAAS] S/l ueti=

p

178, AlsH BATL 2 27k e Aoz Uebg, =3 i) whe

A3} Eela Bl 2714 HREAAT NS 1 9 Bl 4%

Ao AWA 02 THRHTE F2 @ 39S Raoud 44T 483
B 2 Aolv} o] BT E ARA Aol B PEe s 2ok 9
Ao 47 Avk
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microtuber shoot

Mminituber shoot

Figure 1. Shoot parts for stem cuttings in free potatoes

after & days iminituber)

Figure 2. Plantlets of plug tray at 20 days after stem cuttings
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2. g 9 HEA o& HANH
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B2 F eE 9 Q9o e BAe) MaPEE 2] okl 59 2190

b

skl 309 & ASANGE 235 £ 4oM AHEY AREY HE, RE,
W, R, MRERARE, HMITMERARSE-S growth chamber®  ©]-&5kd
24/18C(FRHEE/H2E), 16417t 44 Hejdk Algd+ 2 20/16°C, 164
tel S-S Ak AlF7t vk AW w X B e ] el vlE A A
o7 Fugt A5 S Uehlle AFeleh. ¥ chlorophyll meter® 7%

FE4 S A (SPAD readings) = #+ A2zt 2pel7h At g+ o7
AT MR FrinEEe] nlekstdar, RAFC] ml$- Axstdon
talell AfaER e R FojEo] /INEEEARC] 60%° o2t

Table 4. Rooting and growth of plug plantlets using stem cuttings of the virus
free microtubers grown at 4 environments

. Tempera . No. of SPAD  Plant  Root  Leaf  Leaf Fresh weight Fonngtlon
Growing ture Photoperiod leaves . . . per plant of micro
—_ reading height length length width ————
place  Day/night (hrs) p e r ¢ (em) @@ (m  (em) Shoot Root  -tubers

() plant (mg) (mg) (%)

Cronth 24/18 16 63 ¢ 420 107 120" 34" 27 1166° 123" 00
i[0)
chamber  90/16 16 52 417 92 143 30”27 1119° 1711 0.0°

Green g/ 14 39° 4300 94 90" 245 19 TP 1234 02

house

Outdoor ~ 16/12 14 35 399 75 15" 25 20" 634 1159 600
“: Mean separation within columns by DMRT at 5% level.

Kim %(1990)2 72t 78 AmA] 224 m<F 27F T/RAE, Aeas 49

o 9l 2ls) 271 W HEetm LN wakshe Ao FEHY, £3] E
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&4 shoot F7I= 22H(T7/17) AHAAZI7HA & d2dA e 1H], Ao
vl A2 o2 A gl vls] A Ao g Yehgon JFHAIEEE 33}
AHAIZ1(7/30) 7HA] = A& shoot FAI7F A &4 o= F7tsithr) 421 o H A
71(8/16) 0= #ashe FAIE BT
24 A7 s 12H6/28) dlFA71E Aol 7t gilent 2~43F <3 A]
Zlelle dEAA 1), L2 0587 thE A2 TR iR BekeH

o2 A7IERE AR shoot FANAE fAG ARE weTh

Table 5. Effects of nutrient solutions on mass propagation shoot of seedlings
by cutting in hydroponic setting at June 16

Nutrient Plant height(cm) No. of leaves per plant

solution ' 1st(6/28) 2nd(7/17) 3rd(7/30) 4th(8/16)| 1st(6/28) 2nd(7/17) 5rd(7/30) 4th(8/16)
JS 14.37* % 15.23% 16.15° | 13.68" | 12:15% 1 13:90° 1850 16.75°
0.5x JS 14.44° 1445 1527* 12.34" | 11.50° 12,70 17.80°  15.00"
WG 14.02*  13.97* 14.95* 11.28" | 11.00" 10.60° 15.20"  12.10°
Soil 11.81° 1213 1297 9.90° | 10.50° 8.80°  13.40°  9.80°

Nutrient No. of cutting per plant Fresh shoot w.t per plant(mg)
solution ' 15¢(6/28) 2nd(7/17) 3rd(7/30) 4th(8/16)| 1st(6/28) 2nd(7/17) 5rd(7/30) 4th(8/16)
JS 3.4% 44 109" 72" | B6T* 685° 968" 876"
0.5x JS 3.7 4.1° 8.1° 7.1* | 510° 649° 865" 746"
WG 3.6° 3.6" 6.2° 4.00 | 426" 531 779 662"
Soil 3.2 3.9" 4.5 3.6" 299° 342° 669° 548°

© JS : Japanese standard nutrient solution

0.5x JS © 0.5x concentration of the balanced JS

WG : wondergrow 1,000ppm

Soil : cocopeat + vermiculite + perlite
. Nutrient solution was circulated per one hours and soaked 50cm height from bottom of seedling bed.
* : Mean separation within columns by DMRT at 5% level.
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Table 6. Effects of different shading on rooting and growth of plug plantlets
using stem cuttings from virus-free microtubers in potatoes

Shade Plant height Root length No.of ~ SPAD  Leaf length Leaf width Shoot w.t per Root w.t per

rate(%) (cm) (cm) leaves  reading (cm) (cm) plant(mg) plant(mg)
0 693 % 767 46" 4094 2T 203 552 13
35 8.00° 819" 50° 3815 33 2.34° 590 161%
50 9.38° 927 54 3710 352 2.54° 77 178"
5 1383 723 51 3532 314® 2.3%° 655" 4T
90 1527 356° 51 3013 299™ 195° 501¢ 30°

: Mean separation within columns by DMRT at 5% level.

A

o2 BHda, 248 50% EpelA 7 oAl A

o2 ey, w4242 (SPAD reading) = ABEEI} 24

Hi

oA Aee AT MLl WTHES AT 50% 7AXE F7teTt o

_

F ol AFE YR, 59 AskF] Yol 1% HE 345

AL
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oA Ao e,

(1980) 2 WgTAarEol oA BRAS RS A7t w3, Ag7|3te]

2 2GR BAo] FEek AaFE Hola glo] A Fel B AEA] ERE
= 50%ite] fEld Aoz dAdtdnt

A tray celldell whe AFERAde] M EE £ 7oA Hie nhe} 2o &
£, RE, il - D AERE S celld] FU7F A2 128EEY 7205, 500
MM A&o] Fag Aoz 2AME BHA SPAD readingfH, #E, #EE-S A2zt
o frelidel It cell¥ 500, 723l AREASQl B0l 50N F3

@ Zlom FA2 ngod felde molx ekt

Table 7. Effects of cell size of plug tray on rooting and growth of plug
plantlets using at 20 days after stem cutting

Fresh shoot Fresh root
Plant No. of Leaf Leaf

No. of cell/trayJ height Roo(t 1er)1gth leaves per SP(%D length  width of of
(cm) cm plant readng  (cm)  (cm) Wt per Wt per
plant(mg)  plant(mg)

50 13.12* 1443 59 R 379 315 146° 306°

72 12.88° 12.46° 5.7 3304 3610 241° 1527 286°

128 1084° 962" 48 22 3% 257 17 155"

"Number of cell/tray : 50 - 55cm depth, 78.5cm” volume
72 - 6.0cm depth, 55em” volume
128 - 50cm depth, 30cm’ volume

* Mean separation within columns by DMRT at 5% level.
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Oh %(1996)<& cell®] A717F 28 & ujx] o] £3]7} Zojx 4] #ajo] whg
ol AAA R 2-8staL, AZA e ALt Fob B FHAER HoAn Tl

Efote] FHUe FFFEE ol 7S 3 7tmugo] YgA] Rojo] A%

b1

Aol e vA Fra sdvh A Glgol A celldi 128 = THE
of Bla] BAo] "olx& AL Uehuta 500}t 72[EItol = Afo]7} glo] A}

E 1 AHEE A= tray cell¥ie 727 A9 o= Hl

6. WiEER i REe wE WA WE B

A ZY a8 WiRE e AR YY1 =2E 0, 500, 1,000, 2,000ppm
sEHE 39 Ao R e 23 W Hile 29 33 2o
o] Wigls Y2 A BE FolA iRt 453 oAl A
= B3, 2,000ppm EE=7A &= FRo] A&EH o2 F7ksittrt 4,000ppmdl
M ZoAle FAE B S22 HEHE FERA S AR B3 B
o] Y=-0.3643X"+2.6557X+1.96°] 22379 2]-& JeR et e Ao
29| F=7F AsEelA 2,000ppm7HA] AEER Aes ASAHR] S7HEAE
At SPAD readingfies 9d12 =7} 1,000~2,000ppm #} 2] -l A]
51.45~51.492 =A etz lom i i EREE o2 AL fAE
& A¥e Hol 2 000ppm7HA = AEH R Fole FAE Eii
TR AEARES SuErd] wls] JEEEAA €53 Eelxlen 1,000
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Figure 3. Concentration of foliar application of wondergrow on rooting and
growth of plantlets using stem cuttings from virus—free micro-

tubers in potatoes.
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7. BEBEHA

1A Ed] AHE R o8 373 e S AU F AR A
AL Skl 3¢ 2790 T 2L AR TRSe] A%, Su5% 59
2900 Qutre] FAste] AU AW K 8, 9ol A wi uhs} Lo} HIEL
T B RS Weba e Aol figlot, F4 508 F 49~5lemel A,

70 Folle 77~81lcmE ©] A7I174A] L7l olaf i Life] dF37de] Al

Table 8. Effects of node parts of shoot on plant height and number of
stems at 50 and 70 days after transplanting plug plantlets using
stem cuttings of the virus free microtubers in potatoes

Node parts Plant height(cm) No. of stems per plant
of shoot 50 days 70 days 50 days 70 days
Upper 495" - 812" 2.3° 31°
Basal 5L.2° 773" 2.4 41°

7z : Mean separation within columns by DMRT at 5% level.

ol= A lgel FAAZIZE A71ET 604Y =o1x] Hl 7|<1% Aer -
oF ERG B M R RIS SEEERALR T R A1 R em 2ALE oY
PR I B MEENoE, BEE E PgE oA e AR R Aol f1%1
o}
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Table 9. Effects of node parts of shoot on top and underground growth at 90
days after transplanting plug plantlets using stem cuttings of the
virus—free microtubers in potatoes

Top weight No. of No. of Tuber Weight
Node parts .
of shoot per plant stolons tubers yield per tubers
(g) per plant per plant (kg/10a) (g)
Upper 193.7" 7 85" 6.8° 1350° 38.7°
Basal 207.3° 10.0° 7.6% 1426 36.1°

“ : Mean separation within columns by DMRT at 5% level.

Bdths HF(1986) 2] Ha 3 Al FE712] node -9 ZABLE
nAE JE&F TIPS nodecll Hla FXHE9 <} FFE node”t ZHAMKEIT
oJ2t7h A H A= Choi #(1990), Yiem #(1990)¢] H 1

)
T
2o ex, UF 5o K1 §7o] FuIch ML T 2

PP DL FAm A3} 1L L o F AASE ROE &

2
0,
fr
=
re
>
ot

oA BEERAE S Bl 1,350~1,426keg/10a®

=
St 2T HIHRATE 36-38g 2% Fokrl A& ARAIF AFAA L B2

AgAY AFEAEAe] o] 228 AT JPAFo] ste] A4kl 3
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Table 10. Effects of cell size of plug plantlets on number and weight of
tubers at 90 days after transplanting using stem cuttings of virus
—free microtubers in potatoes

No. of No. of tubers per plant Tuber yields(kg/10a)
cell/trayJ Over 80g  Light 80g Total Over 80g  Light 80g Total
50 3237 443" 767 1893.1° 694.8” 2592.9°
72 320" 4.30° 750" 1826.6° 757.3° 2584.0°
128 3.20° 4.30° 750" 18236° 604.6° 2428.2°

“ : Mean separation within columns by DMRT at 5% level.

AE-L tray cell #ol 2 Z8] Bo] 7FEAiA] AAIAAFI =E & 100
A Beukeh ol MERERERE celle] W= 80geld AR = 3.27H
o], 80golshs 4.470 Wel=z zeol7} gle Alew Yehga, 37 %2 80g
ol/de] MAFFL cellft 50N 128mZ A4= HoRE FAE B
SAAY Fede fidn. AAA AA@FFS 50~-T2EANM = 2,548~
2,592kg/ 10aZ 1281%°] 2,468kg/10aX.t}t folstA Wolx|= A o2 Yeht

3 o] 7R FH O A EEE celllt 727 A9 Foz Bt}

oro 7 /NHiIFE MEGHFES o) 83t FAstE Zela el g 7 A Vs
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