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This experiment was conducted to investigate the effect of raising seedling methods of cold water, low night

temperature, and abandoned mine on forcing culture of strawberry. The results were as follows :

1. 17°C cold water alone and cold water plus 8- hour short day treatments significantly accelerated the
flower bud differentiation of Nyoho cultivar to 11 and 15 days, respectively, comparing to common soil
raising seedling.

2. The date of flower bud differentiation of Nyoho cultivar as influenced by cold water treatment was the 17th, the 13th
and the 10th of September, respectively, when the seedlings were treated on the 10th of September and on the
25th and the 10th of August in 1991. In 1992, data showed that the flower bud differentiation dates were the 4th
and the 2nd of September and the 29th of August when cold water treatment was done on the 10th of August
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and on the 25th and the 10th of July.

3. The first harvest date when Nyoho cultivar was treated by cold water for 30days from Jul. 25 was Nov.
10, this implying that the harvesting day could advanced to 19 days comparing to that by the common
soil raising seedling method. The resulting vyield was recorded to 21.94 ton per hectare.

4. Regardless of the starting date of the treatment, 13°C low night temperature plus 8-hour short day
treatments for 20 days required 17 days to differentiate the flower bud of Nyoho cultivar. Harvesting day
could be advanced to 59 days comparing to that by the common raising seedling method when the
seedling was treated on July 25, this resulting in increasing the total yield obtained by April 14 of following

year to 8.25 ton per hactare.

5. When the seedlings of both Nyoho and Hokowase cultivars were raised under the condition of abandoned
mine, flowering and harvest date were earlier by the treatment for 20 days than that for 30 days or 40
days. The highest yield obtained was recorded in Nyoho cultivar to 1.88 ton per hectare.

Key words : Raising seedling, Cold water, Low night temperature, Strawberry,
Forcing culture, Flower bud differentiation.
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Fig. 1 Changes in air temperature during the ra-
ising seedling period of strawberry from
1991 through 1994.
1991, 1992 :The vyear of cold water
treatment.
1994 : The year of low night temperature
treatment.
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Table 1. Chemical composition of nutrient solution
used before cold water treatment.

Chemical formular  mg/ ¢ Chemical formular ~ mg/¢

NHNOs 87 NaEDTA - 2H0 55

KNO; 183 HiBOs 0966
CaNOgh - 4H0) 347 CuSOs - SHO 0.06
MgS0y - THO 1640 ZnS0; - 5HO 0073
KHPO; &3 MnSO 06r7

FeS0; - THO 35 NaMoQy - 2H0 0017
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Table 2. Effects of cold water and cold water
plus short daylength treatments on
strawberry flower bud differentiation and
temperature on bed.

Date of flower Days to flower Temperature

Treatment” bud bud on bed”
differentiation ~ differentiation (0)
Cont.(Field) Sep24 30 235
Cold water Sep.13 19 205
Cold water plus Sep. 9 15 196
Short day length®

z: Starting date of treatment : Aug. 25, 1991.

y: Temperature on bed were checked at 9:00 AM. Sep.
7, 1991.

x: Short daylength was treated from 5 PM. to following
day 9 AM.
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: Starting date of cold water treatment
@ : Date of flower bud differentiation
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Fig. 2. Nyoho strawberry flower bud differentiation
as influeneed by the time supplied with
cold water
&: The date of over 50% flower bud differentiation.
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Table 3. Strawberry growth characteristics as
influenced by the date when cold water

was supplied.
Date supplied petiol Noof Crown Flowering First
‘withe cold  length diameter harverst
water (cm) leaves (mn) time”  date
Cont.(field} 202bx 1lla 150a Oct. 28 Nov.2
Jul10 206b 110a 21b Nov.1 Decl
Jul2s 23a 96a 231b Ot 21 Novl0

Aug.10 04b 93a 135a Oct. 29 Novd)

z: The date of over 40% flowering.

y : Common raising seedling without treating cold
water.

X : Mean separation within columns by Duncan’s
multiple range test, 5% level.
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Table 4. Effect of the date supplied with cold
water for 30 days on fruit yield of Nyoho
strawberry.

Dateof  No.of  Fnit  Average
cold water  fiits  weight fruit
suppley  per plant per plant  weight(g) Eady’  Total’

Cont.(field* 174t 191D 10a e 1Rb
Jul10 169 b 184 b 112 a Xoc 152b
JulZs 26a X3 a llla ®la ZlMa
Aug 10 100 ¢ 1%c 126 a 46b 1Mic
z: Final harvesting date : Feb. 28, 1993.
y: Final harvesting date : May 17, 1993.
x: Common raising seedling in soil without treating
cold water.
w: Mean separation within columns by Duncan's
multiple range test, 5% level,

Yield(kg/10a)
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Table 5. Nyoho strawberry growth characteristics
influenced by low night temperature
treatment plus short dayz for 20 days in
raising seedling.

Treatment NOof  Crown diameter Plant weigjt

Treatment leaves per plant per plant
date  per plant (mn) (@
Ju®s  38h 92 a 167 a
Pretreatment Augl0  32c¢ 85 ab 126 od
Ak 38k (AR 138 be

Low nitht Jus 44 ab 85 ab 118d
temperature Augld) 442 82 be 1104
plus short day Aug  48a 83 ab 145b
z: 13T, 8-hr day length.
y: Mean separation within columns by Duncan’s
multiple range test, 5% level.
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Table 6. Growth characteristics of Nyoho
strawberry as influenced by the date of
low night temperature plus short day
treatment in raising seedling for 20 days.

Treatment Petiol No. of Crown
length leaves diameter
date (cm) per plant (cm)
Cont” 874 43 a 12b
Jul2s 93 a 47 a 12b
Aug.10 79 a 46 a 14 a
Aug. 25 87 a 43 a 12 a

z: Raising seedling in rain shelter without treating
low night temperature plus short day.

y : Mean separation within columns by Duncan’s
multiple range test, 5% level.

7S RO, BOTEI 2 WREME HE
3 R 2A TEES b & BRI BRI
BB 1704 oeEAdch 8 %1994 Lk
GhfEol A WAIEEEHEE 158 A s 42%7) 1t
¥7F oeEIRa, 17TH®EAE 100% oMb At
I @wEIREY A ®wEe HR= a9 B
Ak

PATEMAE 7A 250 EEES 10A 3HE g
F 70Ho] FrEET, 84 100 EHEE7 104
2102 729 % 8F 250 MHEE 77HO] 49
Hol WHEEEHZE wETE FTERENEE
golA. o|AL FEEIHIT =L4E M
Liggo]l #E7E wopxly] wWEoz Azks|rh
7H 509 EHAAEARE S WBE] —~EE
Hoh 580 wE] PAES Aoz JERda WiEW
= 7H BHEEINA 11H 1908 —WEES 1
A 15d9) thsl 598 W] g Aok

Table 7. The date of flower bud differentiation,
flowering time and starting date of harvest
as influenced by the date of low night
temperature plus short day treatment in
raising seediing for 20 days of Nyoho
strawberry

Treatment  Date of flower  Flowering Starting date

date  bud differentiation _time" of harvest
Cont. - Nov.30 Jan15
Jul.25 Aug.12 Oct. 3 Nov.19
Aug.10 Aug.17 Oct.21 Dec. 7
Aug.25 Sep.11 Nov.10 Dec.18

z: The date of over 40% flowering.

y: Raising seedling in rain shelter without treating
low night temperature plus short day.
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Table 8. Effects of the date of low  night
temperacture treatment plus short day in
raising seedling for 20 days on the vyield
of Nyoho strawberry.

Treatment  Noof  Weight of Average  Yield’
fruit  fruit per  weight
date per plant  plant(g) per fruit(g) (kg/10a)

Cont” 46 b 47b 102 a 28b
Jul.2s 100 a 93 a 92 a 85 a
Aug.10 51b 51 b 98 a 493 b
Aug. 25 61b 67 b 109 a 6l b

z: Final harvested date : Apr. 14, 199%.

v: Raising seedling in rain shelter without treating
low night temperature plus short day.

x: Mean separation within columns by Duncan's
multiple range test, 5% level.
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Fig. 3 Cumulative vyield of Nyoho strawberry as
influenced by starting date of cold water
treatment in raising seedling.
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Fig. 4 Cumulative vield of Nyoho strawberry as
influenced by starting date of treatment of
low night temperature plus short day in
raising seedling.
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Table 9. Effect of the period of raising seedling
using abandoned mine on the growth
characteristics of two  cultivars  of
strawberry.

Period of Petil  Noof  Crown Flowering'  Starting
Catvar  raising  length  leaves  diameter date of
seeding’  (m)  perplant () date  harvest

Cont" 460" dla  102a  Novld  Decd
X 6da 462 10a  Octlh  Novd

Mooy g g5a lla el Des
4 36b  40a  96a  Novll  Decl7
Gt 402 40a lda Ned Dec®
N 392 432 M0a OB Del
Hokowase

3 32ab 322 150a  Novl Dec7
] 276 27a  108a  Nwld  Decl8

z: Starting date of treatment, Aug. 6, 1993.

y: The date of over 40% flowering.

x: Raising seedling in rain shelter without treating
abandoned mine.

w: Mean separation within columns by Duncan’s
multiple range test, 5% level.
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Table 10. Effect of raising seedling period using

the abandoned mine on the early yield of
two cultivars of strawberry.

Perodof ~ Noof  Weogit pf Avergeng  Early
Cuivar ~ raising fiot  friots [er weogit yield"
seding’  perplant  [amtly)  per fitlg)  (kg/iO0)

G’ 13K Wic  18b  li8c

A 18a Lba 126a 18a
Moy 192 23b W07 18D
9 4b B3¢ 108b  IBe

Cnt 086 9Tb  97a  8ib

i % 132 B3a 182 1¥a
g 42 192 %9a  1fa

0 ' 88b  80b  73b

z: Starting date of treatment, Aug. 6, 1992.
y: Final harvested date, Jan. 12, 1993.

x. Raising seedling in rain shelter without treating
abandoned mine.

w: Mean separation within columns by Duncan’s
multiple range test, 5% level.
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