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Table 17. Cultivars used and their dormancy.

Cultivar Dormancy
Toyonoka Shallow
Reikou Shal low
Nyvohou Shallow
Houkouwase Mid
Belle-rouge Deep
Moriokal6 Deep

Danner Deep
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Table 18. Influence of low-temperature storage(4C) ol runners on shoot
apex growth in culture.

No. of days of low—temperature storage
2 e < F - Ao 0 L i U i 1 o

Survival
rate (%) 80 90 90 80 90 88 90 100 90 90 80O 90 50 60 60

No. of
|eaves 20 302928 28 31 49 2834 34 2 80k 2628 2.6 2.3

20 runners of Belle-rouge were used in each treatment.
Shoot apices were cultured for 10 weeks in Hyponex modified medium.

Fig. 6. The effects of length of low-temperature
storage of runners on plantlets growth in
shoot apex culture at 10 weeks.

A: Control
B: 7 days low-temperature storage
C: 14 days low-temperature storage
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Table 19. Varietal differences in growth of shoot apex cultured alter

low-temperature storage (4°C, 7 days) of runners.

Survival rate (%) No. of leaves
Cultivar Cont. Low Index Cont. Low [ndex
Toyonoka 80 50 63 1. 8 0.9 50
Reikou 60 63 105 2.8 2. 1 75
Nvohou 80 60 75 2. 6 2. 1 81
Houkouwase 100 80 80 3.0 3. 8 126
Belle-rouge 70 90 129 LT 2.6 153
Moriokalb 60 90 150 2.0 2.5 125
Danner 70 90 129 il 4. 6 148
Shoot apices were cultured for 10 weeks in Hyponex modified medium
Low : Low-temperature storage

Cont. : Control without low-lemperature storage
[ndex: Low / Cont. X 100

Fig. T. Plantlet growth in shoot apex
culture of control and low-
femperature storage for
cv. Toyonoka.

A: Control
B: 7 davs low-temperature storage




Fig. 8.

Fig. 0.

Plantlet growth in shool apex
culture of control and low-
temperature storage for

cv. Houkouwase.

A: Control

B: 7 days low-temperature storage

Plantlet growth in shoot apex
culture of control and low-
temperature storage for

cv. Belle=rouge.

A: Control

B: 7 days low-temperature storage
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Table 20. Survival rate and the plantlet growth after shoot apex culture for
12 weeks under different treatments.

Treatment Survival rate (%) No. of leaves Plant height (mm)
No storage’ 80a" 5. 8b 5. 2b
Distilled water® 60b 5. bb 7. 0a
MS liquid medium® 86a 7. Ta 1. 9a

“‘No low-temperature storage of runners.
*Distilled water was absorbed by runners for 24 hr at 20 C, after the
2 weeks low-tlemperature storage.
*MS liquid medium was absorbed by runners for 24 hr at 20 C, after the
2 weeks low-lemperature storage.
“Values with the same letter in a column are not significantly different
at 5% level according to Duncan’s multiple range test.

Fig. 10. The effects of low-temperature storage during four-six
weeks on the morphology of runners.
A: Elongation growth of second runner
B: Elongation growth petiole of young leaf
C: Browning of tip of runner
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and duration of the storage periods.

Table 21. Survival rate(®) and plantlet growth under different pretreatments

Storage periods (weeks)
Pretreatment”® 0 | 2 3 4 3 6
Survival Control® 80a' 80a 60ab 40b 410b 45b 20b
rate (%) MS* 80a T0a T0a 7ha 60ab 40b 30b
1/10 MS* 80a 90a THa 85Ha T5a THa o0a
Sucrose” 90a 90a 90a 70a 60ab 30b Joab
Glucose" 90a 100a 90a 7Ha 6ha 40b 25b
Number of Control b. 6b b Th 5. 4b 4. 3b 4. 4b 4. Tb 4. 5b
leaves MS 6. 8a 7. la 7. la 7. 0a 6. 8a 6. 6a 6. 9a
1/10 MS 7. Da 6. 8a b. 9a 7. ba 7. 4a 7. 8a T..5a
Sucrose 6. ba 6. 9a 1. la 7. 0a 6. 6a 1. 2a 6. 9a
Glucose 6. ba 6. ba b. Ta 7. 0a 7. ba 7. 3a 1. 5a
Plant Control 0. ha n. 8a 6. 7a 11.4a 10. 7Ta 12.0a 2. 2a
height (mm)  MS 7. 2a 7. 6a 8. 0a 8. 0b 7.6ab 14.3a 18 6a
1/10 MS 7. ba 8. 3a 9. 0a 8. 6b §.8ab 9.0b 4. 8a
Sucrose 7. 0a 7. Ta 7. 0a 7. 6b 8 bab 15 5a 16. 9a
Glucose 6. ba 6. 9a 7. la 8. 2b 9.2ab 17.4a 15.0a
Cell length Control bla n8a 67a [15a 129a 144a 121a
of petiole MS 6la T4a 65a 8lh 62b 98ab | 64a
(pem) 1 /10MS h3a 48a Tha 82b 87b 73b 127a
Sucrose T2a 79a T4a 80b 95b [38a | 18a
Glucose bla 60a 88a T5b 76b [25a 132a

The solutions were absorbed by runners for 24 hr at 20 C.
* Distilled water as a control pretreatment.
MS liquid medium without sucrose.

[/10 MS liquid medium without sucrose.

30g/ 0 sucrose solution.

“ 30g/ 0 glucose solution.

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



Table 22. Survival rate and the plantlet growth after shool apex culture for

12 weeks under different pretreatments.

Pretreatment*  Survival rate (%) No. of leaves Plant height (mm)
No storage” 82a° D. 2ab 4. 8¢
Control* 34b 3. 9b [4. 5a

MS™ 42b 7. Oa 17. 0a
1/10MS* 68ab 6. 4a 8. 3b
Sucrose" 40b 6. Oa 16. 2a
Glucose' 46b 6. 2a 15. 4a

* The solutions were absorbed by runners for 24 hr at 20 C, after the 5

weeks low-lemperature storage.
" No low-temperature storage of runners.
* Distilled water as a control pretreatment
“ MS liquid medium without sucrose.
" 1/10 MS liquid medium without sucrose.
' 30g/ ¢ sucrose solution.
30g/ ¢ glucose solution.

* 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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Propagation medium

[Dropping method] W\

Rooting medium

Rooting medium

Comparison of mass-propagation methods

@ Root pruning and transplanting
@ Dividing and transplanting

3) Dropping of growth regulators on crown
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Fig. 12. Comparison of rooting methods.

@DDividing and transplanting in rooting medium
@Transplanting in rooting medium
@Transplanting in soil
@Transplanting in soil

GDividing and transplanting in soil
®Acclimating

@Dividing and transplanting in soil
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Tlh. 1 X B LUV 2B R TRI14. 1K TdH > k. & F ik T
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MMy sEmMERLAEAYN, MRERTRENRZD SN BN -
. EXREBFED20.8mmiEH L, 2R CIEE L &>
v, MEX T < /&5 & (Table 23) .

Fig. I3 R AR T X DIC1/14 8K (B) &1/28 K (C) @
> a— bPRIMDENEML, 468, BHRDZD
nkEk. Ll Bk (A, 4B K (D), 1K (B)
BIXUIBEREBEHTRMNEOEEESIMAEL BB L TWO
MW Ya—bFPRELS, EADBEKLS, BEHEHDBEIFLELALERDD
MMk, 58, MITEEIZEET >xa— i
k9 5 HmNH - k.

M AL« % % o B A 6l T3 JE B % K AN K 06, 58I
% L, LB K TR~ T.00EEE2Nhs k. kB L,
7 29 P RERBILUVAEFHRTHLBNRREKESULUBR OMIC
3 EZ2 N7 o> % (Table 24) .

I % o B M % i3 o B X A 25. 88, NUHKSH 24, T~
T4 EEN Mo, B, EBEBIVVER ¥ b 1
X U XOMITIEZEMNRD >~ (Table 25) .

M X o MK NI THS8H ~8H 14H T AU B X & % 1%
Bk, —REL——_HKINEIKLODWLTH, ¥BROI14,9g
E3l0.8 gl S 5, MBR T, 12.56~15.0g &279: 6~
300.4g TR E B ZBFED S5 N Mok (Table 26) .
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Table 23. Effects of add-methods and concentration of growth regulators
on mass—-propagation of axillary buds using meristem plantlet.

Concentration’ No. of Developing shools
add-methods of growth shoots per No. of Shoot
regulators plantlet leaves height (mm)
Control” TR, ey b Wk
1/4 6. la 3. 4b 18. 4b
Dropping' /2 11. 8b 2. 9ab 16. 5b
method 3/4 18. 1c 2. 4a 10. 2a
| 'G:1e 2. ba 12. 3a
2 14. 1be 2. 3a 25. l¢

Meristem plantlets were cultured for six weeks on Hyponex modified medium.
Plantlets were pruning roots and transplanting on propagation medium.
Plantlets were dropped growth regulators on crowns.

' Concentration of growth regulators was based on BAP 0. 02mg and Kin 0. 004mg.
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.

13.

The effects of add-methods and concentration of
regulators on mass-propagation of strawberry.

A:

B
C
D
BE:
F
B_

Control
1/4 concentration of growth regulators
1/2 concentration of growth regulators

: 3/4 concentration of growth regulators

| concentration of growth regulators

: 2 concentration of growth regulators

F is dropping method.

growth




Table 24. Effects of add-methods and concentration of growth regulators
on plantlet growth before overwinter in field.

Concentration' No. of Plant Crown No. of
add-methods  of growth leaves height width axillary

regulators (cm) (mm) buds

Lontrol? =’ iR | T 1T.8a It da . 2.2
/4 7. 2a 7. 2a 5. 4a ]. 8a
Dropping' 1/2 5. Ha 18. 9a 16. 2a 1. '8a
me thod 3/4 5. 8a 16. 9a 15. 0a l. Ta
] 6. 8a 18. 2a 16. 8a l. 9a
2 7. la 18. 3a 18. la 2. 3a

Plantlets were pruning roots and transplanting on propagation medium.
Plantlets were dropped growth regulators on crowns.

Concentration of growth regulators was based on BAP 0. 02mg and Kin 0. 004mg
Values with the same letter in a column are not significantly different

at 5% level according to Duncan's multiple range test

Table 25. Effects of add-methods and concentration of growth regulators
on growth after picking time in field.

Concentration® No. of Plant Length of No. of
add-methods of growth leaves height [lower flower
regulators (cm) cluster(ecm) clusters

CLontrol® - S M e 26.8a' . 7 D 30.4a 4. 33
1/4 26. 2a 19. 4a 29. 8a 1. 8a
Dropping' 1/2 25. 3a 21. 3a 27. ba 4. 9a
me thod 3/4 24, Ta 18. ba 25. 4a 4. 2a
| 27. 4a 19. ha 26. ba §. ba
2 24. 9a 17. 9a 31.4a b. la

Plantlets were pruning roots and transplanting on propagation medium.
Plantlets were dropped growth regulators on crowns.

Concentration of growth regulators was based on BAP 0. 02mg and Kin 0. 004mg
Values with the same letter in a column are not signiflicantly different

at 5% level according to Duncan's multiple range test



Table 26. Effects of add-methods and concentration of growth

on fruit yield in flield.

regulators

Concentration®

Single fruit

Fruit weight

add-methods of growth Picking periods weight per stock
regulators (g) (g)
Lodtzal, ... e Dol July 8 - Aug. 14 [ T 310.8a
1/4 July 5 = Aug: 15 1254 283. 4a
Dropping' 1/2 July 4 - Aug. 14 14. 4a 359. 4ab
me thod 3/4 July 5 - Aug. 12 14. Ta 313. 9a
1 July 8 - Aug. 12 [5. Da 291. 0a
2 July 8 — Aug. 12 12. 8a 279. ba

Plantlets were pruning roots and transplanting on propagation medium.
Plantlets were dropped growth regulators on crowns.
Concentration of growth regulators was based on BAP 0. 02mg and Kin 0. 004mg
Values with the same letter in a column are not significantly dilferent

at 5% level according to Duncan's multiple range test
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Table 27. Effects of rooting methods on acclimatization.

No. of Acclimatization
Treatments Rooting rate (%) roots rate (%)
Control’ 97b' 4. 1a 95b
No-divide' §2b 3. ba 94b
No-rooting' 60a 3. 2a 60a

LkitiSee Rig, 12,
*Values with the same letter in a column are not significantly different

at 5% level according to Duncan’s multiple range test.

Table 28. Effects of rooting methods on growth before overwinter and after
picking time.

No. of Plant Crown No. of Length of No. of

Treatment leaves height width axillary flower flower

(cm) (mm) bud cluster(cm) clusters
Before Control’ 6.2a" 16.3a 16.4a l. 9a = =
overwinter No-divide T.1a 17.%2a b 3a 1. 8a = =

No-rooting 6. 8a 17.4a 18. la l. 8a = =

After Control 24.5a 18. 0a - - 27. 4a 4. 5a
picking No-divide 25. 8a 19. 1a = = 26. ba 4. ba
{ime No-rooting 27.1a  20. ba = = 24. 3a 4. 3a

LY See Fig 12
*Values with the same letter in a column are not significantly different
at 5% level according to Duncan's multiple range test

Table 29. Effects of rooting methods on fruit vield in field.

Single fruit Fruit weight
Treatment Picking periods weight (g) per stock(g)
Control® July 8 - Aug. 14 14. 2a" 275. 8a
No-divide' July 5 - Aug. 14 13. 8a 322. ba
No-rooting’ July 7 - Aug. 12 15. 3a 297. 0a

LY See Fig 12
*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. 14. Strawberry plants selected by flower-bud differentiation of
runner plants.
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Table 30.

Effects of diffused light and continuous darkness on callus
formation for leaf culture.

Treatment Rate of callus formation (%) No. of callus formed
Light 14 T
Darkness 78 42

Light of 24 hr. at 2,000 lux.

Fig.

15. Callus induced from voung leaves under light and darkness.
A: Light, B: Darkness




Fig. 16. Comparison of callus propagated
under light and darkness.
A: Light, B: Darkness

Table 31. Effects of diffused light and continuous darkness on plant
regeneration for leal culture.

Treatment Rate of plant regeneration (%) No. of plants regenerated
Light 0 0
Darkness 64 864 (32)

Light of 24 hr. at 2,000 lux.
" (per callus)




Fig. 17. Shoot formation from callus induced under darkness.
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Table 32. Selection of ever-bearing plant from clone plants Belle-rouge
in leal culture.

No. of recovered plants The primary The secondary’
used in selection selection selection Elite line
6, 024 637 2 2

Selected by flower-bud differentiation of clone plants.
Selected by [lower-bud differentiation of runner plants.

Fig. 18. Plant forms strawberry lines BR-cvl, BR-cv2 and cultivar Belle-rouge.
A: BR-cvl, B: BR-cv2, C: Belle-rouge




Table 33. Growth characteristics of selected ever-bearing lines, BR-cvl and
BR-cv2, before overwinter in 1993 and aflter picking time in 1994.

No. of Plant Crown No. of Length of No. of

leaves height width axillary [lower flower
(cm) (mm) bud cluster(cm) clusters
Before Belle-rouge 6.4a" 18 Ha 16. 6a 2. 4a = =
overwinter BR-cvl 5.7a 16.9a 17, Zac 2024
BR-cv?2 7. la 18. 2a 18.3a 2. 2a =
After Belle-rouge 28. ba 19. 9a = = 28. 4b 4. 8a
picking BR-cvl 29.3a 18 ba = - 17.9a 8. 6b
{ime BR-cv2 28.9a  20. 6a = S 20. 4a 7. 2b

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

Table 34. Picking periods in the selected ever-bearing lines, BR-cvl and
BR-cv2, during the three seasons, 1994-1996.
Picking periods (No. of picking days)

1994 1995 1996
Belle-rouge July 5 - Aug. 1(28) June 30 - July 21(22) July 8 — Aug. 2(25)
BR-cvl June 29 - Aug. 18(50) June 28 - Aug. 18(51) July 4 - Aug. 30(53)

BR-cv2 June 29 - Aug. 25(57) June 26 - Aug. 18(53) July 5 - Aug. 31(H4)
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Table 35. Fruit quality in the selected ever-bearing lines, BR-cvl and BR-cv2
during the three seasons, 1994-1996.

Single fruit Fruit weight Hardness of Hardness of

weight (g) per stock(g) fruit flesh(N) fruit peel (N)
Bel le-rouge 4. 5b 500. Ta 75. 9a 63. 9a
BR-cvl [2. 8a 756, Tb 88. 2a 8. 2a
BR-cv2 2. 2a 785. 6b 80. Ta 68. Ha

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

Fig. 19. Strawberry line BR-cvl and BR-cv2
showing irregular fruits.
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