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Development of Hydrophonics Method for Multiplication and Enlargement of
Virus-Free Bulblet of Freesia, Dutch Iris and Amaryllis Derived from Apical

Meristem Culture

Kang. Hoon - So, In-Sup

Summary

This experiment was carried out according to kinds of nutrient solutions and
medium for bulb multiplication and enlargement in virus-free bulblet of Freesia, Dutch
Iris and Amaryllis obtained by apigai meristem culture in vitro.

a. The best medium for water culture was soil mixture consisted of one part scoria
and one part peatmoss. In this medium, highest ratio of growth and propagation was
acquired from the bulblet produced by meristem-tip culture.

b. No difference in the bulb growth and the bulblet propagation was obsered be-
tween cultivars tested. The best results for bulb growth and bulblet propagation of
Freesia, Dutch Iris, and Amaryllis were obtained in Wondergrow, Korean standard
nutrient Solution A, and Korean standard nutrient solution B respectively.

c. During the nutrient solution cultivation Dutch Iris, over 60% of bulbs decay was
observed. Because the over watering may cause the bulb decay, wettable soil con-

dition has to be avoided for the good growth of the Dutch Iris.
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Table 1. Characteristics of bulblet at transplanting time.
Crop Cultivar Bulblet height (cn) Bulblet width (cr) Bulblet
weight (¢)
Fresia Reinwelt” 0.8 0.6 0.80
Rose Merry 0.8 0.5 0.79
. Blue Magic 0.6 0.4 0.28
Duich |
ureh ins Yellow Queen 0.5 0.3 0.25
A arvll Cheju neative 0.5 0.4
ATATYIS Red Lion 0.5 0.4
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Table 2. The physical properties of medium used for the experiment.

Water Bulk Particle  Volumetic Porosity Soil Air

Medium content density density water content %) phase phase

(%) (9/cm) (/o) (%) (%) (%)

Scoria 28. 34 0.64 2. 460 18. 15 64. 00 26.0 55.85

Scoria + Perlite 32.77 0. 46 1. 824 15.05 75.05 24.95 60. 00

Scoria + Vermiculite 48. 46 0.59 2. 159 28. 48 75.80 23.20 48.32

Scoria + Peatmoss 88. 46 0. 56 2.132 49. 26 73.7 26. 30 24. 44
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Table 3. Mineral composition of nutrient solutions used for the experiment.

Is {g/ton of XS A {g/ton of
water) water)
Ca(NO;), - TH,O 944 Ca(NOy), - TH,0 944
KNO, 810 KNO, 505
MgSO0, - 7H,0 492 NH.NO, 80
NH,H.PO, 156 MgSO, - 7H,0 492
KH,PO, 136
Fe EDTA 15 Fe EDTA 15
H,BO, 2 H,BO, 2
MnSO, - 4H,0 2 MnSO, - 4H,0 2
ZnS0O, + TH.0 0.22 ZnSO, - TH,0 0.22
CuSO, * 5H,0 0.05 CuS0, - 5H,0 0.05
Na,MoO, - 2H,0 0.02 Na,MoO, + 2H,0 0.02
KS B {g/ton of WG {%/of content”)
water)

Ca(No,), - 4H,0 944 Total N 10
KNO, 606 Soluble K 25
NH,NO, 80 Soluble P 8
MgSO, - 7H,0 492 Soluble Mg 2
KH,PO, 136 Soluble Fe 0.05
NH,H,PO. 115 Soluble B 0.1
Fe EDTA 15 Soluble Mn 0.05
H,Bo, 2 Soluble Zn 0.01
MnSO, - 4H,0 2
ZnSO, - 7TH,0 0.22
CuSO0, - 5H,0 0.05
Na,MoO, ' 2H,0 0.02

z) JS: Japanese standard nutrient solution

KS A :Korean standard nutrient solution A {Horticultural Experiment Station, Suwon,

Korea)

KS B : Korean standard nutrient soultion B

WG | Wondergrow No. 1

y) % of content /kg of WG/ ton of water
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Fig. 1. The growth responses of Freesia bulblet according to the kinds of medium.

z) See Table 2.
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Table 4. The effect of medium on bulblet multiplication and enlargement of Freesia.

Cultivar  NMedium Bulb  Bulb Bulb  Bulhlet No. of  Total  Multiplic- Multiplic- Survival
Width height weight weight Bulblet  Bulb  ation rate ation rate  rate
em)  {em) (g) (g} (e2)  weight  of bulb of bulb (%)

(gl No. weight
o (Times) (Times)
Rose Perlite 142 284 395 201 32 596 42 75 9%
Memy  vermiculite 145 298 416 203 33 619 13 78 80
Peatmoss 119 201 199 090 23 289 33 37 %0
Scoria 151 326 437 219 36 656 46 83 83
S « Per 152 327 528 225 38 753 48 95 )
S+ Ver 154 331 532 230 38 762 48 96 94
S + Peat 160 341 58 252 40 838 50 106 94
Reinwelk  Perlite 131 270 389 134 30 523 40 65 90
Vermiculite 131 283 409 167 30 576 40 72 90
Peatmoss 114 172 137 118 30 255 40 32 88
Scoria 140 305 437 176 31 613 41 77 82
S+ Per 156 307 438 202 33 640 43 8.0 84
S+ Ver 159 312 469 205 42 674 52 8.4 84
S+ Peat 178 317 476 243 47 719 57 9.0 92
TLsba% 026 075 082 03% 03 08 02 10 5
z) S+Per : Scoria (1) 4+ Perlite(1)

S+Ver : Scoria (1) +Vermiculite (1)

S+Peat : Scoria (1) +Peatmoss (1)
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Fig. 2. The growth responses of Dutch Iris bulblet according to the kinds of medium.

z) See Table 2.

_74_



S BREHBUM FHE Freesia, T2 Ins X Amarylhise £XF S42 BIUHE 918 SAolE Hw 9

Table 5. The effect of medium on bulb multiplication and enlargement of dutch Iris.
Bub  Bulb Bulb Bulblet No of o Mutblicats Muldblicati= g, 5
Cultivar Medium V(\::]t)h h(ecirir;t ws(eigh[ weight Bulblet we\ilght K;)r‘lﬂ?;o(.) b?lll)br?vei;ht rite
g (@) (ea) (g) (Times) (Times! (%) L
Blue  Scoria 097 136 089 017 10 106 20 38 N
Magic g, per” 101 149 093 023 13 116 23 41 36
S+ Ver IIl 152 116 035 14 1531 24 54 36
S+ Peat 122 177 128 040 15 18 25 60 38
Yellow  Scoria 116 126 097 021 12 118 22 47 38
Queen o 4 per 132 148 163 035 14 198 24 79 42
S+ Ver 138 151 172 041 15 213 25 85 40
S+ Peal 143 155 191 046 18 237 2.8 95 10
LSD 5% 011 021 031 009 01 032 2 13 NS

z) See Table 4.

Table 6. The effect of medium on bulblet multiplication and enlargement of Amaryllis.

Cultivar Medium Bulb Bulb Bulb Multiplication rate  Survival

Width height weight of bulb weight rate

(cm) (cm) (g) (Times) (%)

Red Lion Scoria 1.40 157 2.87 179 90
S + Per ” 166 2.11 5.20 325 100

S + Ver 1.79 1.98 5.79 362 100

S + Peat 1.71 2.01 5.24 328 100

Cheju native Scoria 1.47 181 312 240 90
S + Per 161 2.10 4.26 328 100

S + Ver 1.74 2.16 548 42.2 100

S + Peat 1.93 2.14 581 447 100

LSD 5% 0.21 0.32 101 58 7

z) See Table 4.
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Fig. 3. The growth responses of An.aryllis bulblet according to the kinds of medium.
2) See Table 2.
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4. The growth responses of Freesia bulblet according to the kinds of nutrient solutions.

z) See Table 3.
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Table 7. The effect of nutrient solutions on bulblet multiplication and entargement of Freesia.

Total Mulepl= Multiplicatio
Tooges Bulb  Bulb  Bulb Bulblet No. of N ication HHPRCAtion o vival
. Nutrient . . . . Bulb rate of buth
Cultivar . . Width  height weight weight Bulblet . riate of o rate
Solution : ; ; weight . welight o
lem) fem) (gl (g) (ea) bulb No. . Yol
(g) - (Times)
[ _ Tmes T
Rose J$7 151 306 484 196 37 660 4T 8.4 34
Marry KS A 137 294 4351 1.99 36 6.30 46 80 9%
KS B 160 34l 2.86 2.02 4.0 8.38 5.0 10.6 94
WG 176 369 674 2.40 4.1 9.14 5.1 11.6 86
Reinwelt | JS 152 316 472 184 35 656 45 82 85
KS 145 310 389 231 43 6.20 55 78 90
KS 178 317 476 243 17 7.19 0T 9.0 92
Wt 180 368 647 285 5.1 9.32 6.1 11. 96
LSD 5% 020 031 08 057 06 0.84 0.7 16 6
z) See Table 3.
L1 373 014 F9FAE S0 ghbE FE @FUA A AN AE

THTHE 1L.69E 71 Fodnh 2hly € o Aol sl Mz
B9 Aee Hrlaz A4 F2uy)

Table 8 The effect of nutrient solutions on bulblet multiplication and enlargement of Dutch

Iris.
Mubtiphce- AT
. Nutrient B}llb B?llb B‘,ﬂb Bnl‘ble[ No. of 'IE;?E)] :lm‘m rite \11‘;1111())[1}(51111(})? Survival
Culuvar | . Width height weight weight Bulbler . of bulh . rate
Solution tem!  tem) g (g) (en) weight No weight (%)
' ) i ‘ (g (Times)
[ (Tm}:s)ﬁ T
Blue IR 116 150 112 027 17 139 27 5.0 36
Magic  KS A 129 184 198 063 20 261 30 93 44
KS B 122 177 128 040 15 1.68 25 6.0 38
WG 101 144 101 011 15 1.12 2.0 40 40
Yelow 35 137 171 149 049 15 198 25 79 34
Queen KS A 125 1.9 239 042 2.0 281 3.0 11.2 -3
KS B 143 155 191 046 1.8 237 28 95 40
WG 127 143 140 04l 14 1.81 24 7.2 48
LSD 5% 011 024 051 017 05 0.47 02 16 4

z) See Table 3.
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Fig. 5. The growth responses of Dutch Ins bulblet according to the kinds of nutrient

solutions.
z) See Table 3.
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Table . The effect of nutrient solutions on bulblet multiplication and enlargement of Amaryllis.

Nutrient Bulb Bulb Bulb Multiplication rate of  Survival

Cultivar _ . Width height weight bulb weight rate
L solution (cm) (cm) ,,(g),,,, - (Times) (%)
Red Lion Js” 1.40 1.67 2.87 179 100
KS A 1.66 211 520 325 100
KS B 1.79 1.98 5.79 36.2 100
WG 171 2.01 524 328 100
Cheju JS 147 1.81 3.12 24.0 100
native KS A 161 2.10 426 328 100
KS B 1.74 2.16 548 422 100
WG 1.93 2.14 581 447 100

LSD 5% 019 031 0% 65 NS

z) See Table 3.
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