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Studies on Selection of Solid Media
in Hydroponics for Seed Potato Production

Tae—Joon Yang

Department of Agricultural Life Science
Graduate School of Industry
Cheju National University
Supervised by Professor Young-Kil Kang

Summary

From August 1999 to June 2001, potato seedlings by stem cutting were
grown in containers that had one of five rooting media (perlite, perlite+
peatmoss, perlitet+bed soil, perlite+vermiculite and perlite+expanded
polystyrene (EPS) of nutrient solution culture to select the most economical
and stable rooting medium for seed tuber production. The results obtained

are summarized as follows;

1. In the spring cropping, plants grown in perlite was shortest (33.2cm) and
tallest (48.2cm) in perlitetbed soil at 40 days after transplanting 12 days
old seedlings. There was similar trend for stem length and leaf number.
However, the number of branches per plant was about 3.5 regardless of

rooting media.

At 70 days after transplanting, similar trend, was observed for plant

height, stem length, and leaf number.

2. Similar trend between spring and fall croppings was found in plant height,



stem length, and leaf number. Branches did not developed in perlite and
perlite + vermiculite at 40 days after transplanting but 0.3 to 1.0 branches
per plant in the other media. At 70 days after transplanting, branch
number per plant ranged 0.7 to 1.8 but there was no significant difference

for branch number.

. In the spring cropping, plants grown in perlite +EPS produced 27% more
tubers above 3 g per 3.3 m® (644 tubers) than those grown in perlite (506
tubers), while those grown in perlite+vermiculite, perlite+peatmoss, and
perlitet+bed soil produced 33, 40, and 46% less than those grown in perlite,

respectively.

. In the fall cropping, plants grown in perlite +EPS (355 tubers) produced
44% more tubers above 3 g per 3.3 m® than those grown in perlite (247
tubers), while those grown in perlite+vermiculite, perlite +peatmoss, and
perlitetbed soil produced 30, 37, and 43% less than those grown in perlite,

respectively.

. In the spring cropping, the production cost per micro-tuber was 79.8 won
in perlite, whereas it was 58.6 won (reduced by 27%) in perlite+EPS. The

cost was 50 to 849 greater in other media than in perlite.

. In the fall cropping, the production cost per micro—tuber was 158.8 won in
perlite, whereas it was 103.2 won (reduced by 35%) in perlite+EPS. The

cost was 37 to 749 greater in other media than in perlite.
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7F AREEAL laL, =743l AA AAFTE 718F/33melth(3H 5, 1998).
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80t FREEE A AHTI WA ) A=
AAPE7E7E v o A3k 271(0.5~1g) 7k Zrol 9 =
AEE o] REEHZ 7RSS SEE gihduydn 2udk up Qo
(Hussey ¢} Stacey, 1984) o] RHEES wivcstz] <8t #
sl A ALkl V1S5S vt

HA9N A2} el A] F 3g o] AP F= EFE0NA 48870 b
AINFTD)oNA 3917Y, 5ol(scoria) BRAIoA 157Y, perlite TH5uiX|o A 11.67°] A thaL
LERIAS Ve

perliteE o] &3t kol u) A Aele F2 2T Auje} ZTEL o] &3 A|AHOS
2 AT AR fEl i H It Wilson, 1980 ; Wilsont Hitchen, 1984 ; Wilson
5 1984 ; Adams, 1989). 18t} perlite®] ZA-$ AA7F zte 8 HHFE S =7

AR A whe wlEe] AURA AN FAFE 27 @] TaHd 2

j=|

7 omg gl e] AAsh wiA] YA AE) 94A, FE, Y odE 5
gkl o] F(FfH) wiAE o] &gt Ay &8 T& AEY 9V Jd= AL
2 B3 ¥3 QHOlympios, 1992 ; Desmond, 1991).

7 5(1998)°] perlite HiAN A ZAke] AH AAFFE FH vk ot w
AgRol e a2 A4 da AT gl A

A 5(1998)2 Ak A AFrE T8 =, perlite S5l R A 7
AHNAEFF) 271028 E AAste] 0Y9F FHAHLS 33w 785 AT
Al Bg o] 767N (ALt N 102792 A AY E=a ggS 1565 F2A Tt
36270 (AT 7E 131.0%0), 1045 277k 28870 (b7} 144.29)), 525 A4 77F
25571 (A7 139.99) = B.a1skSd T},

o] 5(199%)2 ¥4 FHAE A AENSA EHASA, FIGA, B
Hl, peatmoss, vermiculite, perlite, X Q.2}o|E, HE Fo| ujA A= sl 3}3)

4, 294 54 mad v gk

’

i

S(199)e 5 ZA7IAN] gkl 4 AF A3 ¢5~2me] perlite ©-8-A



YT EY perliterF¥HVIV, 7:3) Eghroll A AFo] ©§ A2t Hlste] 6%, T
o] 11% T¥H Akl K aLskAth

A 5(19%)2  ErtECNA  perlitet H(025~5m),  perliteA$(025m  ©]3h)
peatmoss, ¥/, TEe @5 B ZIHIA R ARESE A3 A7 perlite(g2.5mm ] 8h)

= A 232 gdoy e gt B skl

o] 5(1989)2 A F[FIF FH FFIFVE LolgF WA= o] HEY
1 st e, 1Y 43] Faste ART 83 st Ao FEbolA] 55%, 4
of| A1 58%, KfKelAl 56%, perlitedl Al 14% SH FHOo=Z B I35t}

% 5(1993)> 2.0 7] A il perlite+ & &H(V:
LDT7F =3 AFE0] BF ol Hisgle

o] 5(1999)2 W iy A TRE Aste] EAE 2AE 23E BY
perlite +peatmoss(V:V, 1:1), vermiculite+peatmoss(V:V, 1:1) &= +7} o}
2 ATl o A3t F-4o] ta sk dvka stk

WA FSF7F BRI Sl WA= Al F8A] BRyAE L T
3.36em= 7FE 3 oSS AR vermiculite’} 3.32cm, peatmosse} perlite”}
3.30cme] AL A F(1995)°] HaL skt

A 51997 W, M, Ands, ks Akl A Bl AEE S
perlite, vermiculite, &%+ perlite, perlite+ vermiculite®l] A HThi= styrofoam+
WE](VIV, 4:1)0] A xg%/gégro] Tt B sgen, A S(19%9)2 HIbE
okl Aol Al perlite, F& a5}, vermiculite, ¥, oA~ & T
Wl A 6F 79 Tek+perlite(V:V, 1:1), styrofoam+<ej(V:V, 1:1), ¥vl=Z+%F
A(V:V,1:1) perlite+ vermiculite(V:V, 1:1) 5 3w 4=HF&2 A3 Ay}
styrofoam+ 5 H(V:V, Do A 24, 93, 9Z 2571 & XA Ht} #
oA A FzI Aow WE T
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faliifio® Aol Ald Wo] e = “A"(dejima)E ©]-8-38FA T

BT o] & Be ARES AMFHst 7oA S8t A ddnte]y
Z~(potato leafroll virus, PLRV)9} Xz} nu}o] 2] ~(potato virus Y, PVR)o| o3t
ELISA TESTE 43] AA]3te] 792l shoots ©]-§& E714Zo|HE Ailsta 12¢
BE ARS 19994 894-H 2001 697HA] 447]5 ¢t AF=sd7lsd A7l
H A7 w3t

EAES 39 1097, 8¢ 214l o, fhEfpis 5% 7hs BT 12x15
em(68+/3.3m’) ©] L T}

2. B, BEK, ARE AAE

2ol A vl 2 30m(Z ©])x58cm(Z)x28cm (£ 0])Q1  styrofoam A3 & Wl = (A v A¢
Aerle 4H52%)A AgeE 5FFY HIXE perlite  ©EHIA, perlite+
peatmoss(V:V, 1:1), perlite+4%E(V:V, 1:1), perlite+vermiculite(V:V, 1:1),
perlite + EPS(V:V, 1:1)¢] %}

perliter @25~5mm A< E 13, peatmossy AYCRE AEE TKS2 o =4
vermiculiter= S =4k EPS(expended polystrene)™ ¢l ~2mm=, AHAFINA A
kgl Aolddet wixe] 54L& FlolA BE vpef 2k}

Aude AGRAE AT ARG Y 3RO WIS

T 1 —

O

EL WA e 54

E ol EC CEC 7T | RS | R
(ds/m) |(me/100g)| (g/mL) (%) (mL/L)
perlite 5.2 0.29 19.9 0.28 60.1 145.3
perlite + peatmoss 4.0 2.17 36.1 0.19 62.1 49.3
perlite + 4 & 59 0.81 29.6 0.27 65.7 549
perlite + vermiculite 4.9 1.84 30.3 0.31 63.9 168.3
perlite + EPS 4.6 1.34 20.5 0.27 61.6 146.2




perlite perlite + peatmoss perlite + 4 &

perlite + vermiculite perlite + EPS

2% 1WA



9UZMA = 19mS/en= = A skl o, 22452 WA
] 15mS/ecmz SEATE 33134 w79l MA7MA] =

19mS/cm o] F a1, BT = 0.6mS/cm= el dho] BEES AR A7), BLEE

BEAHAR) 55U FE 8 7dA7MA = 1.66mS/en=Z &5 8% tHKim, 1999).

(h9f : g/1000 2)

AAE QlEd
OE] _)’: 7] 7‘_}( %1) KN03 Ca(N03)2 4H2O NH4 H2P04 MgSO4 7H20 Fe-EDTA (mS/cm)
1~5 5 135 159 26 84 4 0.60
6~17 12 338 396 65 208 10 1.50
18~29 12 428 503 32 266 13 1.90
30~39 10 338 396 65 208 10 1.50
40~44 5 428 503 82 266 13 1.90
45~54 10 135 159 26 34 4 0.60
55~73 19 372 456 71 229 11 1.65
F) 1. 94 EC : 025 7]+

1.
2. M #F 2 (mg/1000 ¢ )  HsBOs 1.4, ZnSO, - 4H,0 0.1, MnSO; - 4H0 - 4H.0 1.0, CuSOy -
5H20 0.04, (NH4)sMn7O24 - 4H,O 0.01
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1. B &7

7h. & A

AN AHS R 494 B oupep 2o FAS 409 22 dlE2T9 perlite
Toll A 33.2cm, perlite +peatmossT-ol 4] 40.2cm, perlite +EPS-oll 4] 434cm, perlite+
vermiculite 7ol 4] 45.8cm, perlite+ A ET-o A 482cmE perlite 77Xt} E-&7olA 943
AA AT
A2 S 70Y AL perlite 7} 53.4cem, perlite +EPST & 63.2cm&EA & TFETH
9.8cm Ao, perlite+peatmossT-ol A 64.8cm, perlite+vermiculite 7 A 72.5¢m,
perlite+ A ET A 762emE A2 4093 A ¢} 7o) perlite ©H&TH T} T80
A el Al A
AAE 40Lo A perlite ol A<= 22.0cm, perlite+peatmossT-oll A<= 28.2cm, perlite
+EPSToll A= 31.2cm, perlite+vermiculite 7ol A= 33.2cm, perlite + A E ol A
36.4cm 0] o™ perlite R Ut perlite+ A ETFANA 144em”F o A BAA #
o2 7F A e, A2 704 = perlite ol A= 40.6cm, perlite+EPSoll A4 50.4cm,
perlite +peatmossT-lA  52.2cm, perlite+ vermiculite - 59.4cm, = perlite + 4 E -0l A =
63.7cm= A Ao perlite -2k S AA {27 AT

AA L 409N A perlite 5.1mm, perlite+EPST+ 5.7mm, perlite+peatmoss+
5.8mm, perlite +vermiculites= 6.5mm, perlite+ ¥+ 7.0mm= perlite -0 H|3}o]
perlite+ FE oA 19m O FHol FAA FAA7F Ao, 709l 22 4
kol et

AT 4090l = 3.0~38M= A3 FA7E gl ey, 70U el = perlite
+RAETT7 A2NE FAA FAE dew, BAFE AA 409744 90% o]
A= A

AT AT 0= 1371 He=2 A7 Felx7t slslew 70900 &= perlite
= 9 14170, perlite+EPST+ 150702 F37F A} =3 4= ZE

_11_



Aol A A4 40974 90% ol B/ H AT

nttjdol= A2 40¥o A perlite =  1.7cm, perlite+ EPST2}  perlite +
peatmossT-+= 2.1~2.2cm, perlite+ vermiculite -2} perlite+ 4 E-Fo 4= 25~26
em %, perlite+ A E oA 714 A A}

F 4 A FA A Fe A5EE

445 2% AW AAW BAS 95 vHael
9 % A e m  mm) G/E OVF) (e
perlite 33.2d 2 99.0d 5.1c 3.4a 13.0a 1.7¢c
perlite + peatmoss 40.2¢ 28.2¢ 5.8bc 3.6a 13.2a 2.2b
409 perlitet’dE 48.2a 36.4a 7.0a 3.8a 14.0a 2.6a
perlite +vermiculite  45.8ab 33.2ab 6.5ab 3.0a 13.4a 2.5ab
perlite + EPS v 43.4bc  31.2bc 5.7bc 3.6a 13.8a 2.1b
perlite 53.4c 40.6¢ 6.1d 3.6bc 14.1c 2.9¢c
perlite + peatmoss 64.8b 52.2b 7.0c 4.0ab 14.5b 3.6b
70Y  perlite +AE 76.2a 63.7a 8.3a 4.2a 15.3a 4.2a

perlite + vermiculite 72.5a 59.4a 7 3.3c 14.5b 4.1a

perlite + EPS 63.2b 50.4b 6.9c 3.9ab 15.0a 3.4b

z) Z& Pol A e BV Qe BoddE 90uFAAR 5% FEdlA frold Aelrt gl

y) EPS : expended polystrene 1~2mn
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. 7HE A

7R AN AEH S 3 5olA B vkel 22 g2 09 2FL diE2T72l perlite
T7F 43.0cm, perlite+vermiculite = 52.7cm, perlite+EPS-+ 56.3cm, perlite +73 %
T+ 64.3cm, perlite+peatmossT-+ 64.6cm=E EAA FolArt ddon A2 70
A5 A thZ9 perlite = 64.0cm, perlite + vermiculite 7 74.3cm, perlite+
EPS 79.0cm, perlite+peatmossT 95.7cm, perlite+E 96.3cm £2o.% 404 ¥}
L kol ARG bAoA AA S 40L7HA 2ol Wit 14en
T g & AL bAoA ASEY] 257t 27~30CTE =37] Wit o® AR
Ht}. perlite+peatmoss -5 A vl R Th 7FS Aol Al AFAFSEo] ey ot
1 ol FalskA &k

e 2o AE 7 5(1994)0] 12F A7) A EfA A perlite ©ETE.TF perlite
iAol A o] ArhE Bareh 2 Aol 4 5(199%)% EnFE A
perlite, peatmoss, 47, TS o5 9 SFuXZ At 2 perlite @5
7h Aol Ad #&dvkar Bastlvh o] 5(1999)% gt Al perlite+
peatmoss(V:V, 1:1)7ol A perlite @504 Ht} 2ol AAvtal H 313 S T}

A2Z 40U AAM AHL perlite 9 perlite + vermiculite - ol A ZFZ}
30.0, 36.3cm= 7F& %l perlite+ EPSTol Al 41.3ecmzE S #AlH H]&}o]
perlite + peatmossT- ¢} perlite+ A E ol Al ZH2; 480, 47.4em® Z ATt A A3
70U = A 483~72.0emol =, WA E 7o WE xol= FAF 40
22 Aol

21732 perlite7-oll A 4.0mm, perlite+3E7-o14 49mm, perlite+ vermiculite 7 5.5mm,

perlite + peatmoss7- 5.8mm®] %11, perlite+EPST- 6.6m= A4 o4 A AL
FATE AT 7040l dolA WA F R wE BAAY Aol FAF 40U ol A
oF 2 eFolitt

TATE A4S 409dA4= 0.0~1.071= perlite +/3ET2} perlite + EPS -0l A]
oh& wj Aol mlete] @otort AAS 70del= 0.7~ 1.87M= fFo g zfo]7t §ld
t}.

T 40dd= 13.0~13771= A7 sl oy, 0¥+ perlite7-¢F perlite

m\l

o2

e
£

o

_13_



+vermiculite 7o A= Z42; 15.0, 14.7709l W3} perlite+peatmoss—, perlite+7
E, perlite +EPST-ol A= 16.0~16.712 A4 Fo27F A3t}

nit]dol= AAF 40Ul = perlites= 2.3cm, perlite+vermiculite 7~ 2.8cm, perlite +
EPS+ 29cm, perlite +peatmossT 3.3cm, perlite+ & E7 35em =22 perlite +
BETAA AL ddom, ATt Atolol Fo A7 JIAHAL 0L = &
73 gl ATt

4 5(1996)0] AshE txels Aol A perlite TSR styrofoam+ < Bl
ViV, LDTelA =%, 943, 9% E5F Sty Baustdal, 4 5(1997)°]
el kol Zfuf Al perlite +peatmoss(V:V, 7:3) gl Ttol  H]dte]  perlite +
peatmoss + styrofoam(V:V:V, 1:1:1) A&7} 274 o] Zkrha B s,

E 5 A heA AgR Fa 483

445 D 24 A% AR BAS 4% megol
H A
A4 (cm) (cm) (mm) OCK/F) O/ (m)
perlite 430c?  300c  40d  00c  130a  23c

perlite + peatmoss 64.7a 48.0a 5.8ab 0.3b 14.7a 3.3ab
409 pedite+AE 64.3a 47 4a 49c 0.7ab  13.7a 3.5a
perlite + vermiculite 52.7b 36.3c 5.5bc 0.0c 13.0a 2.8bc

perlite + EPS v 56.3b 41.3b 6.6a 1.0a 143a  29hc

perlite 64.0c 48.3¢c 6.0d 0.7a 15.0¢c 3.2b

perlite + peatmoss 95.7a 72.0a 8.5ab 1.3a 16.3ab  4.4a
709 pedite+AE 96.3a 71.3a 7.4c 1.7a 16.0ab  4.5a

perlite + vermiculite 74.3b 51.3bc 7. Thc 1.0a 14.7¢c 3.5b
perlite + EPS 79.0b 57.7b 8.8a 1.8a 16.7a 3.5b

“ 2e A 2e BV e Huitel e AuEdg 5% FadlA feold Aolvk fli

v EPS : expended polystrene
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2. k&

A AR RA )2 ® 6olA] HE ukel o] EAudA = gz
perliteo| /] 3.3m'3 3g ©] 50671 =2 3~10g2 A HIA7F 66%E A sFH L, 7
g " FA= 188g ol th. perlite +EPST+= 3g ©]el AA7F 64470 2 A
perlite 2.t} 27%7F SFH AL, 3~10gQ! A A7 48671= 75%=E A skl ot
NG BF A= 145g 2 2 perlite® .t} 4.3g°] 2 St}

perlite +vermiculite - perlite ¥t} 33% 7+43%F 33770931 3~10gS 54% S =}FA| 8f
o, M HEFFAE 169g 2 1.9g0] A A oW | perlite+peatmoss T+ 40% 724
3k 3027 2= A 3~10g2 37%, HirF A= 243g2.2 55g9] FAHAT}. perlite+ 4+
EFE 46%7F Zast 27271, 3~10g2 13% e, A FA= 357gS 2 169g
| o FAA%TH
Zhe A A4S 80Ul 33md FFS perlite 7k 247702 3~10ge] 24% %A
L, FartAlE 386goE=A A Y] 49% FEoldlov, NF FAE 105%

7} Z7FE At} perlite+ EPS2] 35570+ perlite - X2.0F 44% S5 A 7R A2kl

o

A Ao gEe 2= 10~23C7F &9ta #FHFRE Agri7tA = 19~
T7F 7b¢ Sh(z, 1986). £#F A9 FA 7 vdlol= G YeH 7t Fom,
AZZAZ7IE 9~11A13ke] @do] &uta, A
1 7h8 goa deA Jvk(E, 1986). BAu 7 7Fe A R ko] oF 1.8
W7 =ed, ole AP A 2%, dxH To| JFEAET A3
Juatgdel 71A" Aoz oA perlite +EPSTlA # A 47 B Hat
Beol ANA olfr= FastA] Frh FAAfuol] ofFk A7k} ik A AR
e A2 8% 7 e 3g ol AAaTr B Aol Adar Akl g
=

o= perlite+EPST-7} S afufel] 714 Agst Aoz A
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6 A S

(2] © 71/3.3m’)
Al H | A7 F=ZF(71/3.3m") =)
H X
ad 3~10g  11~30g 31~50g 5lgold @A (@D
, 506b
perlite 333 124 31 18 (100} 18.8
. 302cd
perlite + peatmoss 111 91 59 41 (60) 24.3
) 272d
= perlite + A+ & 36 91 75 70 (54) 35.7
. . 337c
perlite + vermiculite 182 96 31 28 67) 16.9
) 9 644a
perlite + EPS 486 127 26 5 (127) 14.5
) 247b
perlite 59 71 50 67 (100) 38.6
) 172c
perlite +peatmoss 26 32 42 72 (70) 51.7
140
e perlite+ A E 10 % 34 70 (57)(: 632
) o 155¢
perlite + vermiculite 39 28 19 69 63) 56.1
) 355a
perlite + EPS 154 145 52 34 259
(144)
2 2o holA e BEAd Qe HEee dtEAA 5% FEolA 593 2ol 9l

V) EPS : expended polystrene
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3. AR 4 EE

A R AR A AL 3g ol A AE AAtek=d Bae g
A v)go a8 4 @ F 7oA BiE dHkel o] perlite ©ET7F 119, perlite+
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