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A Study on the Establishment of the Cultural Practices of Rose for
Cut-flower in Film House*
1. The Effect of Temperature and Supplemental Lighting on Shoot Growth and

Flowering of Rose and the Seedling Production used Tissue Culture Technique

Chang, Jeun-ik - Kwon Oh-kyoon - So, In-sup - Hyun, Hae-nam - Kang, Hoon

Summary

The purpose of this study is to extract useful information for selecting a suitable
variety of cultivation for cut flowers of rose. To meet this purpose three different
ways of cultivations, such as non-heated and heated cultivations in vinyl house, and
outdoor cuitivation, were tested in terms of developing cultivation technique for cut
flowers of rose during winter period in Cheju island. In additior, the research
attempts to obtain basic idea for soil and culture condition and to develop production
technique for a superior plantlet by using the technique of tissue culture. After
analyzing the results we have reached the following coonclusions :

1. ’Inocenia’ and 'Madelon’ were the most adaptable varieties under the wide
temperture changes during day and night.

2. For the flower stem length, the non-heated vinyl house was preferred to the
heated glasshouse.

3. It was found that the non-heated vinyl house is possible during winter period in

Seogwipo city area.
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4. The treatments of heating and supplemental lighting allowed not only to push
about 10 to 15 days ahead of the flowering time but also to improve the quality and
the amount of flowers. In terms of the economy, however, the treatments of non-
heating and supplemental lighting might be preferrable to the one just described.

5. Among the tested cultivars, 'Lorena’, "Madelon’, 'Dallas’, 'Golden Madelion’ and
'Carl-red’ were suitable for the cultivation of non-heating and supplemental lighting.

6. Physical properties of the soil in the treatments were suitable for house culture
of cut-rose, and pH, available phesphorus, exchangeable Ca, Mg, and K and nitrate
concentration of soil in glasshouse were higher than vinylhouse and open field.

7. The results from the test of basic media about the generation of adventitious
rooting showed that the WPM medium is better than the MS medium for tested six
cultivars.

8. It was identified that the application of 0.1-1.0 mg/1 NAA and 2.5-5.0 mg/1 BA
at the time of meristem culture came out with likable outcomes for plantlet production
and improvement of fresh weight. Treatment of 2 g/1 activated charcoal is better
than 1 mg/1 IBA for rooting, root number, root length, and rooting percentage of a

plantiet.
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Table 1. The characteristic of the examined cultivars.

Cultivar Line lower color
Madelon Hybrid tea Vermilion
Harmonie Hybrid tea Orange
Dallas Hybrid tea Red
Carl-red Hybrid tea Red
Golden Medalion Hybrid tea Yellow
Alsmeer Gold Floribunda Yeliow
Lorena Floribunda Pink
Lybia Hybrid tea Pink
Belami Hybrid tea Pink
Innocencia Floribunda White
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Table 3. A comparison of the inorganic
nutrient ion concentration of 2 media
used for this experiment,

Macroelements : mM,Trace elements: ¢ M

1962 1981
MS WPM
General General
Cell/shoot
NH,* 20.61 4.94
K* 20. 04 12.61
Ca™ 2.99 3.00
Mg* 1.50 1.50
Mn* .132 .132
Zn** . 029 . 030
Na* .224 . 224
Fe* .100 . 100
NOy~ 39.40 9.64
SO, 1.76 7.44
PO~ 1.25 1.25
BOy ™ . 100 . 100
Cr 6.00 1.31
Fe EDTA™ - 110 .110
Co** . 105 -
Cu* . 100 . 100
MoO,"" 1.03 1.03
I 5.00 -
Total N(mM) 60. 01 14.58
NH,/NQ, (mM) .52 .51
Total (mM) 94. 25 42.39
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Table 4. The effect of temperature on the shoot growth of rose ‘Dallas’ during winter

season,
v 2/8 3/8 4/5

Leaf length Glasshouse” 3.60 4.13 4.09 5.25 a*
(m) Vinylhouse 0.72 3.21 3.70 4.3 b

Field - - - 2.41 ¢
Leaf width Glasshouse 2.19 2.79 2.76 2.9 a
(cm) Vinylhouse 0. 44 2.13 2.60 3.02a

Field - - - 1.63 b
Length of Glasshouse 7.36 8.36 9.83 11.14 a
compund leaf Vinylhouse 1.47 7.02 9.26 10.01 a
(cm) Field - - - 5.26 b
Number of Glasshouse 2.35 5.07 6.42 8.68 a
compound leaf  Vinylhouse 0.60 3.3 3.92 9.48 a
(cm) Field — - - 3.83b
Stem length Glasshouse 3.10 9.71 12.60 19.84 a
(om) Vinylhouse 0.49 3. 8.62 18.44 a

Field - - - 2.65 b
Diameter of Glasshouse 2.80 3.25 3.26 3.73b
stem Vinylhouse 1.03 3.32 3.45 4.49 a
(cm) Field - - - 3.31b

z) Investing date. y) See Fig. 1. x) Duncan's mulliple range test at 5% level.

Table 5. The effect of temperature on the shoot growth of rose ‘Lybia’ during winter

season.
1/117 2/8 /8 4/5
Leaf length Glasshouse” 3.56 4.09 4.30 5.00 a”
{cm) Vinylhouse 0.64 3.49 4.05 439 a
Field - - - 2.78 b
Leaf width Glasshouse 2.90 2.7 2.97 3.68 a
(cm) Vinylhouse 0.37 2.27 2.80 2.97 b
Field — - - 1.8 ¢
Length of Glasshouse 6. 46 8.23 9.10 10.83 a
compund leaf Vinylhouse 0.91 6.74 8.62 8.95b
(cm) Field - - - 6.5 c
Number of Glasshouse 2.52 5.03 5.07 9.5 b
compound leaf  Vinylhouse 0.39 4.61 3.86 11.92 a
(om) Field - - - 525 ¢
Stem length Glasshouse 2.61 6.33 7.65 13.56 b
(om) Vinythouse 0.29 3.87 6.58 16.48 a
Field - - - 3.5 c¢c
Diameter of Glasshouse 2.55 2.90 3.12 3.35b
stem Vinythouse 0.82 2.25 2.91 526 a
(cm) Field - - - 3.68b
z) Investing date. y) See Fig. 1. x) Duncan's muitiple range test at 5% level.
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Table 6. The effect of temperature on the shoot growth of rose ‘Golden Medalion’
during winter season.

1117 2/8 3/8 4/5

Leaf length Glasshouse” 2.97 4.12 3.73 4.15 a¥
(cm) Vinylhouse 1.19 3.39 3.50 3.79 a

Field - - - 1.98 b
Leaf width Glasshouse 1.85 2.69 2.61 2.83 a
(cm) Vinylhouse 0.83 2.23 2.49 2.57 a

Field = - - 1.4 b
Length of Glasshouse 5.92 8.65 8.40 9.38 a
compund leaf Vinylhouse 2.53 7.31 7.97 8.18b
(em) Field - - - 4.67 ¢
Number of Glasshouse 1.87 6.25 7.42 12.91 a
compound leaf  Vinylhouse 1.07 4.43 3.76 11.62 a
(cm) Field - - - 3.92b
Stem length Glasshouse 0.98 3.34 4.15 9.27 a
(cm) Vinylhouse 0.58 1.94 3.42 6.28 b

Field — - - 1.8 ¢
Diameter of Glasshouse 2.45 3.03 3.43 4.65a
stem Vinylhouse 1. 54 3.57 3.15 465 a
(cm) Field - 3.26b
z) Investing date. y) See Fig. 1. x) Duncan's multiple range test at 5% level.

Table 7. The effect of temperature on the shoot growth of rose ‘Lorena’ during
winter season.

1/11% 2/8 3/8 4/5

Leaf length Glasshouse” 3.36 371 3.56 4.13 av
(cm) Vinylhouse 1.73 2.95 3.49 3.68b

Field — - - 2.26 ¢
Leaf width Glasshouse 2.24 - 2.61 2.69 2.95a
(m) Vinylhouse 1.22 2.15 2.63 2.64 a

Field — - - 1.64 b
Length of Glasshouse 7. 44 8.48 8.46 9.97 a
compund leaf Vinylhouse 4.05 7.20 8.72 870 b
{m) Field —~ - - 55! ¢
Number of Glasshouse 2.97 5.21 6.32 9.74 b
compound leaf  Vinylhouse 1.63 4.90 4.56 14.88 a
(om) Field - - - 442 ¢
Stem length Glasshouse 3.99 6.49 7.96 12297 b
(cm) Vinylhouse 1.08 4.86 8.22 20.68 a

Field - - - 3.53 ¢
Diameter of Glasshouse 2.64 2.97 3.32 3450
stem Vinylhouse 2.35 3.62 3.49 432 a
(cm) Field - - - 2.8 c
z) Investing date. y) See Fig. 1. x) Duncan's muitiple range test at 5% level
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Table 8. The effect of temperature on the shoot growth of rose ‘Belami’ during
winter season.

IR 2/8 3/8 4/5

Leaf length Glasshouse” 3.36 N 3.69 4.11 a¥
(cm) Vinylhouse 1.26 2. 314 3.42 b

Field b - - 2.31 ¢
Leaf width Glasshouse 2.13 2.54 2.51 2.8 a
(cm) Vinylhouse 0.85 1.79 2.15 2.32 a

Field - - 1.44 0
Length of Glasshouse 6.09 6. 64 8.75 9.78 a
compund leaf Vinylhouse 2.72 6.21 .77 7.77 b
(om) Field - - - 579 ¢
Number of Glasshouse 3.00 5.23 6. 94 11.12 b
compound leaf  Vinylhouse 1.42 4.53 4.49 14.00 a
(om) Field - - - 4.72 ¢
Stem length Glasshouse 3.19 6. 44 6. 67 12.39 a
(cm) Vinylhouse 2.65 5.79 6.90 13.02 a

Field - - - 2.32 b
Diameter of Glasshouse 3.33 3.51 3.75 4270
stem Vinylhouse 1.97 3. 3.70 5.52 a
{(cm) Field - - - 3.69 c
Z) Investing date. vy} See Fig. 1. X) Duncan’s multiple range test at 5% level

Table 9. The effect of temperature on the shoot growth of rose ‘Harmonis’ during
winter season.

/117 2/8 3/8 4/5

Leaf length Glasshouse” 2.72 4.03 3.90 4.09 av
(cm) Vinylhouse 0.88 3.32 3.48 3.83 a

Field - - - 2.76 b
Leaf width Glasshouse 1.83 2.67 2.68 2.7 a
(cm) Vinylhouse 0.53 2.73 2.47 2.53 a

Field - - - 1.9 b
Length of Glasshouse 4,99 8.29 8.20 8.65 a
compund leaf Vinylhouse 1.81 6.76 7.54 7.84 b
{om) Field - - - 6.30 c
Number of Glasshouse 2.26 4.92 6.08 9.87 b
compound leaf  Vinythouse 0.74 4.16 5.12 11.24 a
(cm) Field - 37 c
Stem length Glasshouse 3.41 9.10 9.63 13.40 a
(cm) Vinylhouse 0.58 3.87 7.44 12.21 b

Field - - - 4.20 c
Diameter of Glasshouse 2.07 2.76 3.35 3730
stem Vinylhouse 1.29 3.40 3.04 461 a
(cm) Field - - - 3.50 b
z) Investing date. y) See Fig. 1. x) Duncan's multiple range test at 5% level,

-16-
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Table 10. The effect of temperature on the shoot growth of rose ‘Garl-red’ during
winter season.

/11" 2/8 3/8 4/5

Leaf length Glasshouse”’ 2.12 3N 3.39 3.78 a¥
(cm) Vinylhouse 1.05 2.65 3.21 350 a

Field - - - 2.28 b
Leaf width Glasshouse 1.49 2.28 2.4 31l a
(com) Vinylhouse 0. 64 1.92 2.49 2.66 b

Field - - - 1.71 ¢
Length of Glasshouse , 4.74 7.87 8.13 12.68 a
compund leaf Vinylhouse 2.37 6.77 9.03 8.73 b
(cm) Field — - - 5.69 ¢
Number of Glasshouse 1.90 3.91 5.24 7.8 b
compound leaf  Vinylhouse 0.93 3.80 3. 96 10.41 a
{cm) Field - - - 4.64 c
Stem length Glasshouse 1.35 4.77 8.75 11.60 b
(cm) Vinylhouse 1.83 5.55 8. 86 16.33 a

Field - - - 4.64 c
Diameter of Glasshouse 2.98 2.44 34 3720
stem Vinylhouse 1.91 2.46 3.28 448 a
(cm) Field - - - 2.9 c
z) Investing date, y) See Fig. 1. X) Duncan’s multiple range test at 5% level

Table 11. The effect of temperature on the shoot growth of rose ‘Madelon’ during
winter season.

17117 2/8 3/8 4/5

Leaf length Glasshouse” 1.41 4.0 3.78 3.94 av
(cm) Vinylhouse 0.69 3.66 3.87 3.94 a

Field - - - 2.18 b
Leaf width Glasshouse 0.95 4.83 4.01 4.08 a
(cm) Vinylhouse 0.43 2.71 4.87 411 a

Field - - - 1.61 b
Length of Glasshouse 2.80 12.97 11.31 9.08 a
compund leaf Vinylhouse 1.44 8.18 8.81 8.8 a
(cm) Field - - - 523 b
Number of Glasshouse 1.13 4.36 5.09 9.17b
compound leaf  Vinylhouse 0.55 4.29 4. 67 11.89 a
(cm) Field - - - 424 c
Stem length Glasshouse 0.61 6.33 8.34 16.85 b
(cr) Vinythouse 0.54 7.49 10.60 20.48 a

Field - - - 3.78 ¢
Diameter of Glasshouse 1.32 3.78 4.65 5.16 a
stem Vinylhouse 1.11 31 532 541 a
(om) Field - - - 3.25b
z) Investing date. y) See Fig. 1. X) Duncan's multiple range test at 5% level.
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Table 12. The effect of temperature on the shoot growth of rose ‘Alsmeer Gold’
during winter season.

1/11" 2/8 3/8 4/5

Leaf length Glasshouse” 4.08 4.89 5.20 5.69 a*
(cm) Vinylhouse 2.18 4.03 4.40 514 a

Field - - - 2.8 b
Leaf width Glasshouse 2.59 2.83 3.26 3.67 a
(om) Vinythouse 1.47 2.68 3.00 3.35 a

‘Field - - - 1.83 b
Length of Glasshouse 8.05 9.81 11.79 13.37 a
compund leaf Vinylhouse 4.73 9.72 10.73 11.56 b
{cm) Field - - - 6.61 ¢
Number of Glasshouse 2.63 4.93 7.57 13.64 b
compound leaf  Vinylhouse 1.73 4.78 6.23 15.36 a
(cm) Field - - - 4.88 ¢
Stem length Glasshouse 3.46 9.43 11.21 18.54 b
(cm) Vinylhouse 1.58 3.89 14.23 23.28 a

Field - - - 3.05¢c
Diameter of Glasshouse 3.06 2.74 3.78 4.43 b
stem Vinylhouse 2.59 3.76 3.75 560 a
(cm) Field - - - 464 b
z) Investing date. y) See Fig. 1. X) Duncan's multiple range test at 5% level.

Table 13. The effect of temperature on the shoot growth of rose ‘Innocencia’ during
winter season.

1/11” 2/8 3/8 4/5

Leaf length Glasshouse” 2.61 2.68 2.87 3.30 a
(cm) Vinylhouse 0.93 2.80 3.21 3.4] a

Field - - - 1.75 b
Leaf width Glasshouse 1.90 2.05 2.20 3.05a
(cm) Vinylhouse 0.61 02 2.58 2.5¢4 b

Field — - - 1.21 ¢
Length of Glasshouse 5.75 8.76 7.65 8.04 a
compund leaf Vinylhouse 2.11 6.71 8.33 8.26 a
(cm) Field - - 4.79 b
Number of Glasshouse 2.85 5.29 6.37 8.59 b
compound leaf  Vinylhouse 0.81 4.06 3.8 10.29 a
(com) Field - - - 4.62 c
Stem length Glasshouse 2.26 5.89 . 29 9.41 b
(cm) Vinylhouse 0.73 3.66 7.57 15.95 a

Field - - - 2.30 c
Diameter of Glasshouse 2.54 2.75 2.84 2.97b
stem Vinythouse 1.27 2.91 3.10 434 a
(om) Field - - - 2.8 b
z) Investing date. y) See Fig. 1. x) Duncan’'s multiple range test at 5% level.,

—-18-
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Table 14. The effect of temperature and supplemental lighting on cut-flower quality
and fiowering date of 10 rose cutivars as tested.

. \ Time to Flower Flower stem | Flower
Cultivar Treatmen flower (days) | dlameter(em) Jength (cn) number (ea)
Innocencia |{Glasshouse” Supplemental lighting 206.1 a 7.8 a 3.3 a 6.3 a”
Non-Supplemental lighting | 210.5 b 7.0b 29.1b 360D
Vinylhouse Supplemental lighting 213.5 ¢ 5.1¢ 24.1c 34D
Non-Supplemental lighting | 218.3 d 4.5d 21.1d 2.8¢
Dallas Glasshouse  Supplemental lighting 205.3 a 81a 32.7a 59a
Non-Supplemental lighting | 211.3 b 7.6 b 31.7ab [ 420D
Vinylhouse Supplementa! lighting 212.8 b 590b 29.6 ¢ 40Db
Non-Supplemental lighting | 217.6 ¢ 32¢c 27.4 ¢ 2.0 c
Lybia Glasshouse  Supplemental lighting 204.8 a 8.1a 32.7 a 6.0 a
Non-Supplemental lighting | 212.6 b 7.1b 20.4 b 4.7Db
Vinyihouse Supplemental lighting 213.1b 6.4 c 27.9 b 3.3c¢
Non-Supplemental lighting | 215.8 ¢ 58c 22.0 ¢ 2.0d
Golden Glasshouse  Supplemental lighting 205.6 a 85a 32.0a 6.4 a
Medalion Non-Supplemental lighting | 210.2 b 84a 20.70 55b
Vinylhouse Supplementa! lighting 211.1b 57b 28.2 ¢ 4.0c
Non-Supplemental lighting | 215.5 ¢ 44c 23.8 ¢ 3.1d
Lorena Glasshouse  Supplemental lighting 205.0 a 6.9 a 30.3 a 6.6 a
Non-Supplemental lighting | 207.1 ab 6.6 a 29.7 a 55b
Vinylhouse  Supplemental lighting 208.8 b 6.1a 26.3 b 40c
Non-Supplemental lighting | 213.5 ¢ 4.2 b 2l.1c 31d
Belami Glasshouse  Supplemental lighting 197. 4 a 91a 31.6 a 6.2 a
Non-Supplemental lighting | 200.8 b 840D 28.2b 48b
Vinylhouse Supplemental lighting 208.8 b 7.0 c 24.0 ¢ 3.5¢
Non-Supplemental lighting | 213.6 ¢ 6.4 d 19.8 d 2.14d
Harmonie Glasshouse  Supplemental lighting 201.0 a 88a 32.5 a 7.0 a
Non-Supplemental lighting | 205.3 b 7.6 b 29.0 b 500
Vinylhouse  Supplemental lighting 206.3 b 7.0 b 28.0bc | 43c
Non-Supplemental lighting | 215.3 ¢ 5.6¢c 26.0 ¢ 2.94d
Carl-red Glasshouse  Supplemental lighting 200.4 a 7.6 a 29.3 a 58a
Non-Supplemental lighting | 208.7 b 7.0 ab 27.1b 56 a
Vinylhouse Supplemental lighting 210.9 b 6.6 b 25.4b 400
Non-Supplemental lighting | 214.6 ¢ 59c 22.5 ¢ 2.8 ¢
Madelon Glasshouse  Supplemental lighting 203.2 a 7.5 a 28.9 a 52a
Non-Supplemental lighting | 204.1 a 7.0 a 26.0 b 430
Vinylhouse Supplemental lighting 211.0 b 560b 25.3 be 3.8 bc
Non-Supplemental lighting | 212.3 b 46¢c 23.0c 2.8 ¢
Alsmeer Glasshouse  Supplemental lighting 204.7 a 7.7 a 29.5 a 89a
Gold Non-Supplemental lighting | 205.0 a 7.6 a 26.5 b 5.3b
Vinylhouse  Supplemental lighting 206.4 a 6.3 b 22.6 ¢ 4 0c
Non-Supplemental lighting | 211.0 b 57c 21.8 d 3.8¢c
z) See Fig. 1

y) Duncan’s multiple range test at 5% level.
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Table 15. Physical properties of the soil

Bulk density Particle density Porosity Clay Silt Sand Textur
g/cm3 %
0.71 2.39 70.3 23 58 19 Sity laom

(1974), Plaut $(1973) % Zieslin®} Mor Sz A Z2A) 7 det =F zbolrt 9l
(1983) & EoFe] E24d-e Hvulo A&l o, wld AR kAo wlsle] FA §3

2 4gg oy ZAeige] ¥ 74 sigich (Fig. 3). feldAda =2 249
o) £&4% Avl A& Fohx o< pHE Agz7|elE 5.0 olsolglad, Al
ol AlgEcke] gA AL dedst § wjZ}zke] AojAel wet P FokAe 7
slde] F& 27¢ Za deiA ol A #olgict.

of HA% zokeoz 47zdct Ut A4 el A 2ok plH+ Fig 4
2. pH ol R uheh Fo| sh3ll A =oke] pH

g2 o4 Aul A moke) pHE 5.5 W 7F AUMNE, vhb 8L AERE Al =

pH
6
—3- Glass house -5~ Vinyl house —— Fleld
5.5}
A
H
)
D
5 —
d
4.5 1 1 1 1 1.
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Fig. 3. Changes in soil pH of glass house, vinyl house, and field.
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Fig. 11. Changes in available phosphorus of soil in glass house, vinyl house,
and field cultivation.
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Table 16. The effect of BA and NAA combinations on the shoot tip culture of Rosa
hybrida ‘Harmonie’,

Treatment No. shoots Total weight Intensity of
(mg/1) (ea) (8) caltus formation
NAA Q BA 0 0 0.02 +
0.1 0 0.5 +
1.0 0 1.2 +
2.5 1.7 1.4 +
5.0 3.5 1.8 ++
0.1 0 0 0.4 +
0.1 0 1.0 +
1.0 1.5 1.6 +
2.5 2 1.8 ++
5.0 4.8 3.3 ++ +
1.0 0 0 0.7 +
0.1 0 1.3 +
1.0 0 1.8 ++
2.5 1.7 3.0 ++
50 3.6 3.5 +++
2.5 0 0 1.2 +
0.1 0 2.2 ++
1.0 0 3.2 +++
2.5 0 3.7 +++
5.0 1.8 3.2 +++
5.0 0 0 2.0 ++
0.1 0 2.4 ++
1.0 0 3.0 +++
2.5 0 3.1 ++
5.0 1.2 3.4 +++

All numericals are the mean value of 10 replicates, affter 6 weeks culture in MS medium
z}) @ +(bad), + + (medium), + + + (excellant)
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Table 17. The effect of BA and NAA combinations on the shoot tip culture of Rosa
hybrida ‘Dallas’.

Treatment No. shoots Total weight Intensity of
(mg/D) (ea) (g) callus formation
NAA 0 BA 0 0 0.02 +
0.1 0 0.4 +
1.0 1.5 1.8 +
2.5 2.2 2.4 +
5.0 4.3 4.2 ++
0.1 0 0 0.6 +
0.1 0 0.8 +
1.0 0 2.0 +
2.5 2.8 3.2 +++
5.0 6.3 53 +++
1.0 0 0 0.7 +
0.1 0 1.1 +
1.0 0 2.3 ++
2.5 2.4 3.6 +++
5.0 5.5 55 +++
2.5 0 0 0.9 +
0.1 0 1.4 +
1.0 0 2.5 ++
2.5 2.0 4.3 +++
50 4.3 5.8 +++
5.0 0 0 2.5 ++
0.1 0 2.8 ++
1.0 0 3.6 ) +++
2.5 0 3.8 +++
5.0 0 6.2 +++

z) See Table 16.
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Table 18. The effect of BA and NAA combinations on the shoot tip culture of Rosa
hybrida ‘Alsmeet Gold'.

Treatment No. shoots Total weight Intensity of
(mg/1) (ea) (g) callus formation
NAA 0 BA 0 0 0.02 +*
0.1 0 0.3 +
1.0 0 0.8 +
2.5 0 1.5 +
50 2.3 33 ++
0.1 0 0 0.8 +
0.1 0 1.4 +
1.0 1.4 2.3 ++
2.5 3.6 4.5 +++
50 6.3 5.2 ++
1.0 0 0 1.6 +
0.1 0 2.5 ++
1.0 0 3.2 +++
2.5 3.5 4.7 +++
50 8.3 7.4 ++
2.5 0 0 1.5 +
0.1 0 3.2 ++ 4+
1.0 0 4.1 +++
2.5 0.4 4.8 +++
5.0 2.7 6.3 +++
5.0 0 0 2.7 ++
0.1 0 3.2 +++
1.0 0 4.3 +++
2.5 0 55 +++
5.0 1.3 7.7 +++

z) See Table 16.
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Table 19. The effect of BA and NAA combinations on the shoot tip culture of Rosa

hybrida ‘Belami’.
Treatment No. shoots Total weight Intensity of
(mg/1) (ea) (g) callus formation
NAA 0 BA 0 0 0.04 +°
0.1 0 0.8 +
1.0 2.6 2.5 ++
2.5 3.4 4.3 +++
5.0 4.3 5.1 +++
0.1 0 0 0.8 +
0.1 0 2.0 +
1.0 2.3 3.8 +++
2.5 3.5 4.6 ++ +
50 5.5 6.3 ++
1.0 0 0 1.0 +
0.1 0 2.0 +
1.0 1.2 4.0 +++
2.5 5.4 +++
5.0 8.8 8.2 ++
2.5 0 0 1.2 +
0.1 0 2.4 ++
1.0 0 4.3 +++
2.5 2.2 6.0 +++
5.0 4.4 8.8 ++4++
5.0 0 0 2.4 ++
0.1 0 2.8 ++
1.0 0 3.6 +++
2.5 0 52 +++
5.0 1.8 7.5 +++

) See Table 16.
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Table 20. The effect of BA and NAA combinations on the shoot tip culture of Rosa
hybrida ‘Innocencia’.

Treatment No. shoots Total weight Intensity of
(mg/1) (ea) (&) callus formation
NAA 0 BA 0 0 0.02 +
0.1 0 0.4 +
1.0 0 1.0 +
2.5 1.8 1.8 +
5.0 2.6 2.4 ++
0.1 0 0 0.6 +
0.1 0 1.3 +
1.0 1.1 2.2 ++
2.5 2.3 3.0 +++
5.0 4.6 3.8 +++
1.0 0 0 0.9 +
0.1 0 1.7 +
1.0 0 2.3 ++
2.5 1.4 3.2 +++
5.0 3.5 3.8 ++
2.5 0 0 1.6 +
0.1 0 2.2 ++
1.0 0 2.8 ++
2.5 0 4.0 +++
5.0 2.6 4.7 ++
5.0 0 0 1.4 +
0.1 0 2.0 ++
1.0 0 +++
2.5 0 3.8 +++
5.0 0 4.5 +++

z) See Table 16.
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Table 21. The effect of BA and NAA combinations on the shoot tip culture of Rosa
hybrida ‘Madelon’.

Treatment No. shoots Total weight Intensity of
(mg/b (ea) (g) callus formation
NAA 0 BA 0 0 0.03 +v
0.1 0.5 0.8 +
1.0 1.4 1.4 +
2.5 2.2 1.7 +
50 4.7 2.3 +
0.1 0 0 0.8 +
0.1 0 1.6 +
1.0 0 2.2 ++
2.5 2.7 2.2 ++
5.0 7.4 4.3 +++
1.0 0 0 1.2 +
0.1 0 1.6 +
1.0 0 2.4 ++
2.5 0 3.6 ++
5.0 1.5 4.7 ++ +
2.5 0 0 1.2 +
0.1 0 2.3 ++
1.0 0 3.8 +++
2.5 0 4.8 +++
50 1.0 3.0 ++
5.0 0 0 2.3 ++
0.1 0 2.0 ++
1.0 0 2.5 ++
2.5 0 4.3 +++
5.0 0 38 +++

z) See Table 186.
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. Medium Rooting No. of roots Length Acclimatization
Cultivars
(WPM) (%) (ea) (cm) survival (%)
Madelon IBA 1Img/1 95 9.5 7.4 85
A.C 2g/1 100 12.3 9.3 95
Harmonie IBA 100 8.6 7.8 85
A.C 100 15.2 12.3 95
Alsmeer Gold IBA 100 9.3 9.6 90
A.C 100 17.3 12.7 100
Dallas IBA 100 7.6 8.8 90
A.C 100 14.5 10.6 100
Belami IBA 100 8.7 10.3 85
A.C 100 15.3 15. 4 95
Innocencia IBA 85 6.4 9.0 80
A.C 100 11. 4 11.3 95

-37-



32 EMMBREAR

Table 23. Rates of propagation of shoots of 6 rose cultivars at different hormone
levels cultured on 2 kind of medium,

Cultivar Medium NAA BA (me/1)
(mg/1) 2.5 5.0
Madelon MS 0.1 2.7 7.4
1.0 0 1.5
WPM 0.1 3.6 9.6
1.0 2.8 5.2
Harmonie MS 0.1 2.7 4.8
1.0 1.7 3.6
WPM 0.1 4.5 7.5
1.0 3.2 5.7
Alsmeer Gold MS 0.1 3.6 6.3
1.0 3.5 8.3
WPM 0.1 5.6 8.8
1.0 5.2 10. 4
Dallas MS 0.1 2.8 6.3
1.0 2.4 5.5
WPM 0.1 4.5 9.8
1.0 3.8 7.6
Belami MS 0.1 3.5 5.5
1.0 5.8 8.8
WPM 0.1 5.3 8.7
1.0 7.4 10.3
Innocencia MS 0.1 2.3 4.6
1.0 1.4 3.5
WPM 0.1 4.7 7.2
1.0 3.2 6.1

Values quated are the mean number of shoot produced per 10 replicates,
after 6 weeks in culture.
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