J. Rakuno Gakuen Univ., 24 (1) : 17~23 (1999)

A F BT B AMSERIEERRE{LO T

i I N

Tissue Culture Work in Strawberry (Fragaria ananassa Duchesne) Production
Evaluated from the Standpoint of Labour Reduction

Takahiro WAGATSUMA
(June 1999)
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Table 1

meristem plantlet.

Fig. 2 Comparison of rooting methods for strawberries.
@ Dividing and transplanting in rooting medium

@ Transplanting in rooting medium
® Transplanting in soil
@ Transplanting in soil
® Dividing and transplanting in soil

® Acclimating

@ Rooting and acclimating in soil
Dividing and transplanting in soil
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Effects of add-methods and concentration of growth regulators on mass-propagation of axillary buds in

Concentration® No. of Developing shoots
Add-methods of growth shoots per No. of Shoot
regulators plantlet leaves height (mm)
Control? 1 11.6b% 2.6a 20.8b
1/4 6.1a 3.4b 18.4b
1/2 11.8b 2.9ab 16.5b
Dropping? 3/4 18.1c 2.4a 10.2a
method 1 16.1c 2.5a 12.3a
2 14.1bc 2.3a 25.1c

Meristem plantlets were cultured for six weeks on Hyponex modified medium.
Y Roots of plantlets were pruned and transplanted on propagation medium.
2 Growth regulators were dropped on plantlet crowns.
% Concentration of growth regulators was based on BAP 0.02 mg and Kin 0.004 mg per plantbox.

9 Values with the same letter in a column are not significantly different at 5% level according to Duncan’s multiple range test.
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Fig. 3 The effects of add-methods and concentration of growth
regulators on mass-propagation of strawberries.
A: Control
B: 1/4 concentration of growth regulators
C: 1/2 concentration of growth regulators
D: 3/4 concentration of growth regulators
E: 1 concentration of growth regulators
F: 2 concentration of growth regulators
B-F show the dropping method.

NEAL - SERETR D BRAHIT T i3 BB TER A xR X I % REER LD o2, —REL—HRNEICONWTY,
L, EUBEXICEDS L oT2, TREL, 777> FAEED I HRIX & ok & 2 2213380 b L b -
BB LU EFHTY, MRK L FUBEXOMICIE 7z (Table 4),

#Zh % -7z (Table 2). DEnrBY, EERIC L - THRL N Y

g% O RFIEERE, MBI N, BMBEX D777 ETI ERAGWEEREHTT52 L
Aotz B, BERB L UTEEH D MK THEATE AR 2R EFET 22 L5 TE 72,
EMEEX DRIC XA > 72 (Table 3). 2, WFhoFEICE->TH, BoNLHOEE

MRIX D HERFAIZ 7 H 8 H~ 8 A 14 H T, A BLOUWRITIZZEAFRD LT, T ERTRE

Table 2 Effects of add-methods and concentration of growth regulators on plantlet growth before overwinter in the

field.
s .
Add-methods Concegbragion No. of leaves  Plant height (cm) Crown wishts 'No. of
of growth regulators (mm) axillary buds

Control? 1 6.5a" 17.8a 17 .4a 2.24

1/4 7.2a 17.2a 15.4a 1.8a

1/2 5152 18.9a 16.2a 1.8a
Dropping? 3/4 5.8a 16.9a 15.0a }aTa
method 1 6.8a 18.2a 16.8a 1.9a

2 7.1a 18.3a 18.1a 2134

Y Roots of plantlets were pruned and transplanted on propagation medium.

2 Growth regulators were dropped on plantlet crowns.

¥ Concentration of growth regulators was based on BAP 0.02 mg and Kin 0.004 mg per plantbox.

9 Values with the same letter in a column are not significantly different at 5% level according to Duncan’s multiple range test.
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Table 3 Effects of add-methods and concentration of growth regulators on growth after picking time in the field.

- Length of No. of
Concentration® Plant
Add-methods No. of leaves . flower cluster flower
of growth regulators height (cm)

(cm) clusters
Control? 1 25.8a%? 20.7a 30.4a 4.3a
1/4 26.2a 19.4a 29.8a 4.8a
1/2 25.3a 21.3a 27 .6a 4.9a
Dropping? 3/4 24.7a 18.6a 25.4a 4.2a
method 1 27 .4a 19.5a 26.6a 4.6a
2 24.9a 17.9a 31.4a 5.1a

Y Roots of plantlets were pruned and transplanted on propagation medium.

» Growth regulators were dropped on plantlet crowns.

» Concentration of growth regulators was based on BAP 0.02 mg and Kin 0.004 mg per plantbox.

9 Values with the same letter in a column are not significantly different at 5% level according to Duncan’s multiple range test.

Table 4 Effects of add-methods and concentration of growth regulators on fruit yield in the field.

Single fruit  Fruit weight
weight (g) per stock (g)

Concentration® of

Add-methods growth regulators

Picking periods

Control® 1 July 8-Aug. 14 14.9a% 310.8a
1/4 July 5-Aug. 15 12.5a 283.4a
1/2 July 4-Aug. 14 14.4a 359.4ab

Dropping? 3/4 July 5-Aug. 12 14.7a 313.9a

method 1 July 8-Aug. 12 15.0a 291.0a
2 July 8-Aug. 12 12.8a 279 .6a

Y Roots of plantlets were pruned and transplanted on propagation medium.

2 Growth regulators were dropped on plantlet crowns.

» Concentration of growth regulators was based on BAP 0.02 mg and Kin 0.004 mg per plantbox.

4 Values with the same letter in a column are not significantly different at 5% level according to Duncan’s multiple
range test.
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bbb, BERINEEX ESEXOMICIZES L
» o 12 hY, ERARX TIHE TN L 72, X OFREIL
MBEICHL, BT aEmr Aoy, FEL
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WMBERXRCED -T2, B, 777 8BLV
2 EZFEHL RIS K & SRR IZEL

MEEX DORNC I3 e H - 72 (Table 6).
IFERERA, —RE & —HRNEC IR ST
DB & DEICKE LI UHh - 72 (Table 7).
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BERX TR IMOBHBICANDS EFERNEL %

Table 5 Effects of rooting methods on acclimatization.

Treatments Rooting rate (%) No. of roots  Acclimatization rate (%)
Control? 97b® 4.1a 95b
No-divide? 82b 3.5a 94b
No-rooting® 60a 3.2a 60a

123 See Fig. 2.

9 Values with the same letter in a column are not significantly different at 59 level according to Duncan’s multiple

range test.
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Table 6 Effects of rooting methods on growth before overwinter and after picking time.
No. of Plant Crown No. of Length of No. of
Treatments lea;/es height width axillary flower flower
(cm) (mm) bud cluster (cm) clusters
Control? 6.2a% 16.3a 16.4a 1.9a - -
Before No-divide? 7.1a 17.2a 15.3a 1.8a - -
overwinter No-rooting® 6.8a 17.4a 18.1a 1.8a — -
After Control 24.5a 18.0a - - 27.4a 4.5a
picking time No-divide 25.8a 19.1a — - 26.6a 4.6a
No-rooting 27.1a 20.5a - — 24.3a 4.3a
123 See Fig. 2.

Y Values with the same letter in a column are not significantly different at 5% level according to Duncan’s multiple range test.

Table 7 Effects of rooting methods on fruit yield in the field.

Treatments Picking periods Single fruit weight (g) Fruit weight per stock (g)
Control? July 8-Aug. 14 14.2a% 275.8a
No-divide? July 5-Aug. 14 13.8a 322.6a
No-rooting® July 7-Aug. 12 15.3a 297.0a

123 See Fig. 2.

9 Values with the same letter in a column are not significantly different at 5% level according to Duncan’s multiple

range test.
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Summary

To efficiently produce virus-free strawberry plants with minimal labour costs, a reliable method is
necessary. In this study a labour-saving procedure was evaluated as a feasible approach to the work
engaged in the tissue culture of strawberry (Fragaria ananassa Duchesne). When a growth regulating
solution was dropped onto the crown in plantlets derived from the shoot apex culture, multi-bud formation
was induced with a frequency comparable to that achieved by conventional transplantation. When the
roots were produced without dividing the multi-bud formation, the rooting rate and the number of roots
resulting were no different from those produced by the conventional methods. Thus, labour reduction was
realized in aseptic procedures. Although the rooting rate and the acclimatization rate were lower then
rates achieved by conventional methods whereby the multi-bud form is acclimatized directly, the acclimati-
zation efficiency was enhanced in a limited space. No differences occurred in plant growth and strawberry
yield among the three methods examined, i.e., the dropping method, the no-divide method, and the no-rooting
method. Results of this study suggest that these methods can be used in practical ways to achieve a given

purpose.
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