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SUMMARY

A. Taegu

Seedlings of three strawberry cultivars, 'Suhong’, 'Hokowase’, and
'Reiko’ were planted in soil in pots of 24 c¢cm in diameter in Taegu in
the middle of September, 1995, 1996, and 1997. The plants were grown
in the field until moved into greenhouse. Ten plants each cultivar were
moved into a greenhouse with artificial illumination facility at 5 days
interval from late September to late January next year. The time when
dormancy is in deepest state, time that passed the cumulative time below
5C starting from the deepest dormancy necessary for breaking
dormancy, time to move plants into the greenhouse resulting in
semi-dormancy, and resultant growth and yield were determined. The
time period of low temperature requirement for breaking dormancy were
estimated by recording plant canopy temperature in the field.

1) Time of the deepest dormancy in the three cultivars in Taegu was
found to be November 5, October 25, and October 31 in 1995, 1996, and
1997, respectively.

2) The time that passed the cumulative time of exposure below 5 T
starting from the deepest dormancy necessary for breaking dormancy,
which has been estimated as 250 to 300 hrs for 'Suhong’, was in
between Nov. 29 and Dec. 1 in 1996 and in between Dec. 9 and 12 in
1997. The accumulated time of exposure below 5 C necessary for
breaking dormancy for ‘Hokowase' and 'Reiko’ has been estimated to be
from 300 to 500 hrs and from 100 to 200 hrs, respectively. The time that
passed the cumulative exposure time for breaking dormancy was in
between Dec. 1 and Dec. 12 in 1996 and between Dec. 12 and 24 in 1997
in 'Hokowase’, and in between Nov. 16 to Nov. 25 in 1996 and between

Nov. 24 and Dec. 5 in 1997 in 'Reiko’.



3) Transfer time that resulted in semi-dormancy in the greenhouse was
in between Nov. 25 and Dec. 10 in 1995, between Nov. 20 and Dec. 5 in
1996, and between Nov. 30 and Dec. 15 in 1997 in ‘Suhong’. The time
was in between Dec. 10 and Dec. 20, Dec. 5 and Dec. 10, Dec 10 and
Dec 20 in 1995, 1996, and 1997, respectively in 'Hokowase’. The time
was in between Nov. 10 and Nov. 20 in 1995 and 1996, and between
Nov. 10 and Nov. 30 in 1997 in ‘Reiko’.

4) Strawberry plants which were transferred to greenhouse at the time
that resulted in semi-dormancy showed reduction in runner generation
and high yield.

5) The time that passed the cumulative time below 5°C starting from
the deepest dormancy for breaking dormancy and the timelof transfer
that resulted in semi-dormancy in the greenhouse agreed in general.
Therefore, it was inferred that calculation of the cumulative time below 5
C for breaking dormancy should be starting from the point at which
dormancy is in the deepest state.

6) In semi-forcing culture of strawberry, continuously measured data of
canopy temperature in the field should be utilized to determine the time

to move plants into greenhouse.

B. Nonsan

Seedlings of three strawberry cultivars, 'Suhong’, 'Hokowase’, and
‘Nyoho’ were planted in soil in pots of 21 cm in diameter in Nonsan in
the middle of September, 1995, 1996, and 1997. The plants were grown
in the field until moved into greenhouse. Ten plants each cultivar were
moved into a greenhouse with artificial illumination facility at 5 td 10
days interval from late September to late January next year. The time
when dormancy is in deepest state, time that passed the cumulative time

below 5T starting from the deepest dormancy necessary for breaking



dormancy, time to move plants into the greenhouse resulting in
semi-dormancy, and resultant growth and yield were determined. The
time period of low temperature requirement for breaking dormancy were
estimated by recording plant canopy temperature in the field.

1) The time at which strawberry plants are in the deepest dormancy
was estimated to be in between Oct. 30 and Nov. 5 in 1995 in 'Suhong’,
and on Oct. 30 in 'Hokowase’ and 'Nyoho’. It was estimated to be Oct.
30 in all of the three cultivars.

2) The time that passed ‘the cumulative time of exposure below 5 T
starting from the deepest dormancy necessary for breaking dormancy,
‘which has been estimated as 250 to 300 hrs for ‘Suhong’, was in
between Nov. 24 and Nov. 26 in 1996 and in between Nov. 23 and Dec.
2 in 1997. The cumulative time of exposure below 5 C necessary for
breaking dormancy for 'Hokowase’' and '‘Nyoho’ has been estimated to
be from 300 to 500 hrs and from 150 to 200 hrs, respectively. The time
that passed the cumulative exposure time for breaking dormancy was in
between Nov. 26 and Dec. 6 in 1996 and between Dec. 2 and Dec. 14 in
1997 in 'Hokowase’, and in between Nov. 17 to Nov. 21 in 1996 and
between Nov. 15 and Nov. 19 in 1997 in ‘Nyoho'.

3) Transfer time that resulted in semi-dormancy in the greenhouse was
in between Nov. 25 and Dec. 10 in 'Suhong’ in every year during the
study period, and between Dec. 10 and Dec. 20 in 'Hokowase’ in every
year, and between Nov. 15 and Nov. 30 in every year in ‘Nyoho’.

4) Time of transfer estimated on the basis of runner development in
'Suhong’ was before Nov. 30 in 1995, and before Dec. 10 in 1996. The
tifne in "Hokowase’ was before Dec. 20 in 1995, 1996 and 1997. The time
in '"Nyoho' was before Nov. 30 in 1995, 1996 and 1997.

5) The time that passed the cumulative time below 5C starting from

the deepest dormancy necessary for breaking dormancy and the time of



transfer that resulted in semi-dormancy in plant condition agreed in
general. Therefore, it was inferred that calculation of the cumulative
time below 5C for breaking dormancy should be starting from the point
at which dormancy is in the deepest state.

6) In semi-forcing culture of strawberry, cdntinuously measured data of
canopy temperature in the field should be utilized to determine the time

to move plants into greenhouse.

C. Pusan

Seedlings of three strawberry cultivars, 'Suhong’, 'Hokowase’, and
'Reiko’ were planted in soil in pots of 24 ¢cm in diameter in Pusan in
the middle of September, 1995, 1996, and 1997. The plants Qere grown
in the field until moved into greenhouse. Ten plants each cultivar were
moved into a greenhouse with artificial illumination facility at 5 to 10
days interval from late September to the end of January next year. The
time when dormancy is in deepest state, time that passed the cumulative
time below 57 starting from the deepest dormancy necessary for
breaking dormancy, time to move plants into the greenhouse resulting in
semi~dormancy, and resultant growth and yield were determined. The
time period of low temperature requirement for breaking dormancy were

estimated by recording plant canopy temperature in the field.

1) Time of the deepest dormancy in the three cultivars in Pusan was
found to be November 20 in all three cultivars in 1995. In 1996, it was
between Nov. 15 and 20 in 'Suhong’ and Nov. 5 in both 'Hokowase’
and ‘Reiko’. In 1997, It was estimated to be between Nov. 10 and~15,
and Nov. 5 in "Hokowase’ and 'Reiko’.

2) The time that passed the cumulative time of exposure below 5 T

starting from the deepest dormancy necessary for breaking dormancy,
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which has been estimated as 250 to 300 hrs for ‘Suhong’, was in
between Dec. 7 and Dec. 10 in 1995 and between Dec. 5 and 9 in 1996,
and between Dec. 10 and 13 in 1997. The time that passed 300 to 450
hrs below 5 C in 'Hokowase’ was between Dec. 10 and 20 in 1995,
between Dec. 6 and 14 in 1996, and between Dec. 11 and 19 in 1997.
The time that passed 500 hrs was Dec. 18 in 1996 and Dec. 24 in 1997.
The time that passed 100 to 200 hrs below 5 T in '‘Reiko’ was between
Nov. 23 and Dec. 1 in 1996, and between Nov. 21 and Dec. 4 in 1997.

3) Transfer time that resulted in semi-dormancy in the greenhouse was
in between Nov. 30 and Dec. 20 in 1996, and between Nov. 25 and Dec.
10 in 1997 in 'Suhong’. The time was in Dec. 20 in 1996, and Dec. 15
in 1997 in "Hokowase’. The time was in Nov. 30 in 1996, and Nov. 25 in
1997 in 'Reiko’.

4) Time of transfer estimated on the basis of runner development in
‘Suhong” was Dec. 11 in 1995 and 1996, and between Dec. 1 to 10 in
1997. The time in 'Hokowase’ was before Dec. 20 in 1995, 1996 and
1997. The time in 'Reiko’ was before and after Nov. 20 in 1996 and
1997.

5) The time that passed the cumulative time below 5C starting from
the deepest dormancy for breaking dormancy and the time of transfer
that resulted in semi-dormancy in the greenhouse agreed in general.
Therefore, it was inferred that calculation of the cumulative time below 5
C for breaking dormancy should be starting from the point at which
dormancy is in the deepest state.

6) In semi-forcing culture of strawberry, continuously measured data of
canopy temperature in the field should be utilized to determine the time

to move plants into greenhouse.
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Table 1. Canopy temperature of strawberry in a field in Taegu in

October.
October
1996 1997
Date Min. | Max. B‘.?IOW >t . | Min. | Max. B‘.?IOW > .
(C) (C) Duration | Cumulative ) | () Duration | Cumulative
(hrs) (hrs) (hrs) (hrs)
1 115 | 293
2 129 | 339
3 124 | 330
4 144 1 312
5 11.3 | 289
6 10.8 | 30.1
7 81 | 29.2
8 88 143 9.1 | 217
9 6.5 26.0 63 | 250
10 4.0 25.3 40 40 85 | 266
11 6.8 28.8 4.0 79 | 240
12 118 | 242 40 74 | 235
13 8.7 25.3 4.0 58 | 225
14 108 | 251 4.0 92 | 260
15 7.3 21.3 4.0 73 | 237

16 45 22.7 1.0 5.0 73 | 261
17 35 19.5 7.0 12.0 64 | 275
18 105 | 219 12.0 73 | 259

19 82 22.1 12.0 73 | 215
20 6.7 22.8 12.0 109 | 301
21 72 219 12.0 11.0 | 303
22 51 239 12.0 118 | 251
23 83 254 12.0 11.6 | 294
24 134 | 269 12.0 104 | 251
25 129 | 188 12.0 86 | 152

26 4.0 16.9 3.0 150 79 | 163
27 12 182 8.0 230 75 | 146

28 3.2 204 7.0 30.0 45 | 140 3 3
29 5.2 24.1 30.0 56 | 145 3
30 4.0 225 40 34.0 84 | 120 3
31 130 | 173 34.0 25 | 86 11 14




Table 2. Canopy temperature of strawberry in a field in Taegu in

November.
November
1996 1997
Date Min | M Below 5T M M Below 5T
. oax. Duration |Cumudative] - oax. Duration | Currulative
() | (T) (hrs) (hrs) (C) (C) (hrs) (hrs)
1 129 | 151 34.0 16 124 11 25
2 89 16.0 340 24 123 10 35
3 2.0 189 40 380 2.3 134 8 43
4 34 | 184 | 50 43.0 52 | 129 43
5 110 | 185 43.0 56 149 43
6 4.1 175 1.0 440 58 145 43
7 09 136 8.0 52.0 38 143 4 47
8 75 159 52.0 6.7 16.0 47
9 92 17.0 52.0 6.4 154 . 47
10 36 196 6.0 58.0 7.8 174 47
11 4.7 189 4.0 62.0 8.1 164 47
12 2.7 19.2 7.0 69.0 11.3 138 47
13 | 22 19.7 7.0 76.0 10.4 136 47
14 0.6 12.0 130 89.0 10.1 11.8 47
15 10 10.8 15.0 104.0 52 19.2 47
16 | -4.1 12.3 150 119.0 3.0 16.0 6 53
17 32 124 85 127.0 2.7 9.3 7 60
18 23 10.6 10.0 137.0 1.3 94 17 77
19 | -17 | 159 105 148.0 -33 | 132 11 88
20 | -10 | 153 11.0 159.0 32 176 7 95
21 2.7 13.0 6.0 165.0 39 83 2 97
22 1.3 12.1 15.0 180.0 48 175 1 98
23 -35 | 116 170 197.0 23 164 11 109
24 =22 | 221 13.0 210.0 09 16.3 10 119
25 | -34 | 234 11.0 221.0 56 17.8 119
26 13 16.7 9.0 230.0 100 | 198 119
27 | 04 | 230 5.0 235.0 6.1 16.9 119
28 | -28 | 11.7 16.0 251.0 6.7 153 119
29 ~-1.3 86 18.0 269.0 92 115 119
30 | -46 6.7 23.0 292.0 47 15.0 1 120
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Table 3. Canopy temperature of strawberry in a field in Taegu in

December.
December
1996 1997
Date ‘ Below 5C - Below 5C
lk/lén) I\(llé); Duration [Cumulative I?/[(l:n) l\(ll(a:)§ Duration |Cumulative

(hrs) (hrs) (hrs) (hrs)
1 -71 | 31 24.0 316.0 08 9.0 12 132
2 -6.7 | 9.2 17.0 333.0 -3.0 34 24 156
3 -79 | 105 19.0 352.0 -49 44 24 180
4 =38 | 1.1 23.0 375.0 -6.5 8.7 19 199
5 -33 | 78 19.0 394.0 -62 | 126 18 217
6 -6.7 | 4.1 240 418.0 02 51 21 238
7 1.0 18 24.0 442.0 51 164 238
8 18.0 460.0 2.0 11.1 7 245
9 16.0 476.0 =27 8.0 21 266
10 2.1 8.7 16.0 492.0 -5.7 6.3 21 287
11 | -45 | 128 15.0 507.0 -59 6.4 23 310
12 | -38 | 121 16.0 523.0 -6.0 0.9 24 334
13 | -54 | 136 180 541.0 -2.2 29 24 358
14 | -49 | 142 16.0 557.0 ~-2.3 39 24 382
15 | -39 | 153 18.0 575.0 -0.2 6.8 19 401
16 | -23 | 163 12.0 587.0 -0.1 57 20 421
17 39 | 139 4.0 591.0 2.4 57 19 440
18 | -39 | 46 24.0 615.0 14 9.3 14 454
19 | -68 | 32 240 639.0 0.0 8.3 16 470
20 | -46 | 95 18.0 657.0 15 17.3 10 480
21 | -48 | 120 17.0 674.0 48 134 1 481
22 | -46 | 103 18.0 692.0 2.8 10.3 11 492
23 [ -21 ] 79 19.0 711.0 04 79 14 506
24 | -65 18.0 729.0 -06 | 101 13 519
25 15.0 744.0 -3.1 16.3 13 532
26 15.0 759.0 -26 | 143 17 549
27 | -56 | 81 195 7785 -35
28 | -30 | 106 18.0 796.5
29 | -58 | 7.3 195 816.0
30 | 53| 71 215 8375
31 | -45 | 171 21.0 858.5
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Table 4. Date to move plants into the greenhouse on the basis of the
time passing the 250 to 300 hrs of cumulative time of exposure
to low temperature in semiforcing culture with artificial lighting
in strawberry cv, Suhong in Taegu.

Time passing 250 to 300 hrs at 5C or lower(date)

Year Starting before Starting from

the deepest dormancy the deepest dormancy
9% Nov. 28 - Dec. 1 Nov. 29 - Dec. 1
97 Dec. 9 - Dec. 11 Dec. 9 - Dec. 12
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Length(cm)
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18 - --@-- Leaf blade length{cm)
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Transferring date{month/date)

Fig. 1. Effect of date of transfer plants into greenhouse on petiole and

leaf blade elongation measured 10 weeks after transferred in

strawberry "Suhong" (Taegu,95-96).
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Leaf blade length(cm)

Petiole length(cm)
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Transferring date(month/date)

Fig. 2. Effect of date of transfer plants into day-length greenhouse
on petiole and leaf blade elongation measured 7, 8, 10weeks
after transferred in strawberry "Suhong” (Taegu,96-97).
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Fig. 3. Effect of date of transfer plants into day-length greenhouse
on petiole and leaf blade elongation measured 12, 13weeks
after transferred in strawberry "Suhong" (Taegu,97-98).
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Fig. 4. Effect of date to transfer plants into day-length
greenhouse on petiole elongation of strawberry
"Suhong" (Taegu, 95 - 96).
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Leaf blade length(cm)
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Fig. 5. Effect of date to transfer plants into day-length

greenhouse on leaf blade elongation of strawberry
"Suhong" (Taegu, 95 - 96).
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Fig. 6. Effect of date to transfer plants into day-length
greenhouse on Petiole elongation of strawberry
"Suhong" (Taegu, 96 - 97).
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Fig. 7. Effect of date to transfer plants into day-length
: greenhouse on leaf blade elongation of
strawberry "Suhong" (Taegu, 96 - 97).
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Fig. 8. Effect of date to transfer plants into day-length
greenhouse on Petiole elongation of strawberry

"Suhong" (Taegu, 97 - 98).
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Fig. 9. Effect of date to transfer plants into day-length
greenhouse on Leaf blade elongation of
strawberry "Suhong" (Taegu, 97 - 98).
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Table 5. Cumulative time

in hours by canopy temperature
strawberry field in Taegu in October, 1996.

in

. . . Cumulative time in hr left over
Cumulative time in hr at L
after devernalization

Date | 45 0-6 | 0-7 Below 0-5% | 0-6% | 0-72 Below
t|lrct)|c|s5C|6Cc|7C| Tt | T | T |FC|6T|7*C
l - - - - - - - - - - - -
2 - - - - - - - - - - - -
3 - - - - - - - - - - - -
4 - - - - - - - - - - - -
5 - - - - - - - - - - - -
6 - - - - - - - - - - - -
7 - - - - - - - - - - - -
8 - - - - - - - - - - - -
9 - - 3.0 - - 30 - - - - - -
10 40 | 70 {100 40 | 70 | 100| - - - - - -
11 40 {70 {120 40 | 70 | 120 - - - - - -
12 40 {1 70 {120 40 | 70 | 120| - - - - - -
13 40 { 70 | 120 | 40 | 70 [ 120 - - - - - -
14 40 [ 70 | 120 | 40 | 70 | 120 - - - - - -
15 40 [ 70 {120 40 | 70 | 120 ]| - - - - - -
16 50 1100200 50 [100 200} - - - - - -
17 1120 (180(280(120]|1801280 ¢ - - - - - -
18 [120(180 280|120 180|280} - - - - - -
19 (1207180 |280(120| 180|280 - - - - - -
20 11201180]290({120} 180|290 - - - - - -
21 120 | 180 | 29.0 ; 120. | 180 [ 20.0 | - - - - - -
22 1202003401120 200|340 - - - - - -
23 1120200340 120200 |340| - - ~ - - -
24 120200340120 200} 340 - - - ~ ~ -
25 1201200340120 ]200|340| - - - - - -
26 1501230380150 (230|380]| - - - - - -
27 1230|330 (480 (230330480} - 20| 20 - 20 | 20
28 1300 |41.0]560(300]410]50| - 20 { 20 - 20 | 20
29 13001420620 (300]|420]|620| - 20 | 20 - 20 | 20
30 1340480 (700|340 |480| 700 - 20 | 20 - 20 | 20
31 340480700340 | 480|700 - 20 | 20 - 20| 20

a

% Devernalization at 13-18°C for the same length of time as vernalization, at 18-27°C for
double length of time as vemalization, and over 27T for triple length of time as

vemalization.
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Table 6. Cumulative time

in hours by canopy temperature

strawberry field in Taegu in November, 1996.

in

Cumulative time in hr left over
Cumulative time in hr at L
after devernalization

Date 1 51 0-6 | 0-7 Bdow 0-52 | 0-6? | 0-7 Rdow
c|c|c|s5c|ec|TC| ¢c| | ¢ |FC|6T|TC
1 340 | 4801700 (340 (480700 20 | 20| 20| 20| 20| 20
2 340|4801700{340 (480|700 20 | 20| 20120 | 20| 20
3 3805307701380 |530({770| 20 | 20120201} 201| 20
4 4301590 1840|430 (590 (840|201} 2020|201 201 20
5 4305901840 (430 (5901840 20 | 20|20 (20| 20| 20
6 4401 62.0190.0|440 | 620{90) 20 | 20| 20| 20| 20| 20
7 520700 {98.0[520|700(980} 70 | 90 | 90 | 70 | 90 | 90
8 52017001980 (520 (700(980{ 70 | 90 | 90 | 70 | 90 | 9.0
9 5201700 {98.0|520,700(980| 70 | 90 | 90| 70 | 90 | 9.0
10 | 580 ( 76.0 |107.0] 58.0 | 76.0 |107.0| 70 [ 90 | 90 | 70 | 90 | 9.0
11 | 62.0 | 8.0 |120.0} 62.0 { 85.0 {120.0| 7.0 | 120|160 | 70 | 120 | 160
12 |1 69.0 [ 93.0 {129.01 69.0 | 93.0 {129.0| 7.0 | 120|170 | 70 | 120|170
13 | 76.0 [103.5|140.0| 76.0 1103.5/140.0) 85 | 170 {225 | 85 | 170 | 225
14 | 89.0 |117.5]155.0] 89.0 1175|1550} 215|310 | 375|215 | 310|375
15 [104.0|134.0(173.0{104.0|134.0(173.0| 365 | 475 | 555 | 365 | 475 | 555
16 1113.0(1445]184.51119.0({150.5|190.5} 455 | 580 [ 67.0 | 51.5 | 64.0 | 73.0
17 |121.5|1535]195.0|127.0|159.5|201.0{ 54.0 | 67.0 | 775 | 60.0 | 73.0 | 835
18 |[131.5|168.0(211.0|137.0/174.0|217.0{ 64.0 | 815 { 935 | 700 | 875 | 99.5
19 |[137.0(176.0(211.0|148.0|187.0|232.0| 64.0 | 84.0 | 98.0 | 75.0 | 95.0 | 109.0
20 1145.0(187.0]1222.0|159.0(200.5|2455| 69.0 | 915 [1055| 825 |105.0|119.0
21 |151.5|1955(242.0|165.0{209.0(2555( 745 | 995 |115.0| 88.0 | 113.0{1285
22 |16451209.5]256.0(180.0(225.0(271.5]| 825 [108.5]|124.0| 98.0 {124.0/139.5
23 |171.5|216.5{265.0(197.0|242.0{290.5| 89.5 |1155|133.0]115.0|141.0| 1585
24 1176.5]221.5{271.0|210.0}255.0{304.5{ 895 |1155|133.0(117.0|143.0|161.5
25 {1785|2245(275.0{221.0|267.0(317.5| 895 {1155{133.0(118.0{145.0| 1645
26 1187.5]233.5(284.0]230.01276.0{326,5| 90.5 | 116.5|134.0(119.0{146.0|165.5
27 |180.5|237.5,289.0|235.0(282.0{3335| 905 |116.5{134.0|119.0| 146.0|166.5
28 11935|241.5{294.0{251.0|299.0(351.5| 935 [120.5]|139.0|135.0|163.0|184.5
29 12065(256.5]309.0(269.0{319.0(371.5|1065|1355|154.01153.0|183.0(204.5
30 |2155|2655(319.0(292.0]342.0{395.5{1155(144.5{164.0|176.0| 206.0| 228.5

% Devernalization at 13-18C

vernalization.

a

for the same length of time as vernalization, at 18-27C for
double length of time as vernalization, and over 27C for triple length of time as



Table 7. Cumulative time

in hours by canopy temperature in a
strawberry field in Taegu in December, 1996.

) Cumulative time in hr left over
Cumulative time in hr at L
Date afFer devernalization
0-5 | 0-6 | 0-7 Below 0-5° | 0-6” | 0-7° Below
Tl c|Tc]|sc|iec|TC| c| ¢ | ¢ |s°C|6T|7PC
1 12225|27251326.0]316.0}366.0{419.5(1225|151.5[171.01200.0(230.0| 2525
2 12235|2755(330.0(333.01385.0{439.5(1235|1545|175.0{217.0|249.0 | 2725
3 12255]278.5|335.0|352.0{405.0(416.5|1255|157.5(180.0{236.0|269.0|294.5
4 ]2365|289.5(346.0|375.0]428.0(484.5(136.5/168.5(191.0{259.0(292.0| 3175
5 |249.5]304.5|363.0|394.0|449.0|507.5|149.5|183.5(208.0|278.0|313.0|3375
6 |2585|313.5|372.0{418.0(473.0|531.5|158.5|192.5(217.0|{302.0|337.0|3615
7 |267.5]322.5|381.0(442.0}497.0|555.51167.5{201.5|226.0|326.0|361.0|3855
8 |2755/330.5(391.0|460.0]515.0 [575.5|175.5|209.5 | 236.0| 344.0 | 379.0 | 405.5
9 |279.5(334.5|396.0(476.0|531.0|592.5{179.5{213.5|241.0|360.0|395.0|422.5
10 |286.5|341.5|404.0|492.0|547.0|609.5|186.5 | 220.5|249.0 | 376.0| 411.0 4395
11 [294.5|349.5(413.0]507.0|562.0 |625.5|194.5|228.5|258.0|391.0|426.0 | 4555
12 1302.5|359.5(424.0|523.0{580.0644.5|202.5|238.5|269.0 | 407.0|444.0 | 474.5
13 | 305.5{363.5(429.0|541.0{599.0|644.5(205.5|242.5|274.0|425.0 | 463.0 | 494.5
14 |311.5{369.5|437.0|557.0|615.0|682.5(208.5|245.5|279.0|438.0|476.0 | 509.5
15 |316.5]374.5(442.0|575.0|633.0|700.5|209.5] 246.5 | 280.0 | 452.0 | 490.0 | 523.5
16 [320.5]379.51450.0|587.0|646.0|716.5{209.5(247.5|284.0|460.0!499.0|535.5
17 |324.5(387.5[465.0|391.0|654.0|731.5[211.5|253.5(297.0462.0(505.0| 5485
18 334.5(397.5|475.0|615.0|678.0|755.5(221.5|263.5(307.0|486.0(529.0|572.5
19 1344.5]407.51485.0|639.0|702.0|779.5|231.5|273.5|317.0{510.0 | 553.0 | 596.5
20 1350.5{413.5{493.0{657.0]720.0(799.5|237.5|279.5|325.0|528.0|571.0|616.5
21 13555(4185|498.0{674.0(737.0{716.5|242.5|284.5|330.0]545.0|588.0|633.5
22 1362.5(425.5|507.0{692.0(755.01836.5{249.5(291.5{339.0!563.0|606.0|653.5
23 |3735(436.5(520.0|711.0|774.0|857.5(260.5|302.5(352.0{582.0(625.0|674.5
24 |379.5{4425|528.0|729.0|792.0(877.5(266.5|308.5 | 360.0| 600.0 | 643.0 | 694.5
25 |383.5{446.5|533.0{744.0|807.0{893.5|270.5]312.5|360.0|615.0|658.0| 710.5
26 |388.5[452.5|540.0|759.01823.0|910.5]275.5|3185(372.01630.0|674.0| 7275
27 |398.5(4635(552.0|778.5|843.5|932.0(285.5|329.5|384.0|649.5|694.5749.0
28 406.01471.5(560.5|796.5|862.0(951.0|293.0{337.5(392.5|667.5|713.0|768.0
29 |411.0(478.0(569.0|816.0]883.0(974.0|298.0(344.0|401.0|687.0|734.0|791.0
30 |417.0(485.0(577.0{837.5(905.5[997.5{304.0|351.0|409.0| 708.5|756.5|814.5
31 1427.5[496.0/590.0|858.5[927.0 | 101.0] 314.5|362.0| 422.0 | 729.5|778.0 | 838.0
% Devernalization at 13-18C for the same length of time as vernalization, at 18-27C for

double length of time as vemalization, and over 27°C for triple length of time as

vernalization.
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Table 8. Cumulative time

strawberry field in Taegu in October, 1997.

in hours by canopy temperature in

a

Cumulative time in hr at

Cumulative time in hr left over

after devernalization
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Z Devernalization at 13-18°C for the same length of time as vernalization, at 18-27C for

double length of time as vemalization, and over 27C for triple length of time as

vernalization.
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Table 9. Cumulative time

in hours by canopy temperature in
strawberry field in Taegu in November, 1997.

a

Cumulative time in hr left over
Cumulative time in hr at L
after devernalization
Date | 451 0-6 | 0-7 Bdow 0-5% | 0-6% | 0-72 Below

Tttt |sc|6c|7C| || v |Fc|etC|F*C
1 25 | 38 | 58 25 38 58 22 | 30 | 40 | 22 | 30 | 40
2 B | 49| 72 35 49 72 32 | 41 54 | 32 | 41 | ¥4
3 43 | 58 | 82 43 58 82 38 |48 1 62 | 38 | 48 | 62
4 43 | 62 | 90 413 62 30 3B |52 {7 | 38|57
5 43 | 67 | 100 | 43 67 100 | 38 [ 52 | 74 | 38 | 52 | 74
6 43 | 68 | 106 | 43 68 106 | 38 {52 | 75 | 38 | 52 | 75
7 47 | 75 | 115 | 47 75 115 | 38 | 54 | 79 | 38 | 54.| 79
8 47 | 75 | 116 | 47 75 116 | 38 {54 | 79 | 38 | 54 | 79
9 47 | 75 | 120 | 47 75 120 { 38 | 54 | 79 | 38 | 54 | 79
10 47 | 75 [ 120 | 47 75 120 | 38 | 54 | 79 | 38 | 54 | 79
11 47 | 75 | 120 ] 47 75 120 | 38 | 54 | 79 | 38 | 54 | 79
12 47 | 75 [ 120 | 47 75 1201 38 {54} 79 | 38 | 54 | 79
13 47 | 75 { 120 | 47 75 120 | 38 | 54 | 79 | 38 | 54 | 79
14 47 | 75 | 120 | 47 75 120 | 38 | 54 | 79 |1 38 | 54 | 79
15 47 | 76 | 122 | 47 76 122 | 38 | 54 | 79 | 38 [ 54 | 79
16 53 | 84 [ 132 | 53 34 132 | 38 | 56 | 8 | 38 | 56 | 83
17 60 | 92 [ 140 | 60 92 140 | 45 | 64 | 91 45 | 64 | 91
18 7% | 109 | 157 | 77 110 | 158 | 61 | 81 [ 108 | 62 | 8 | 109
19 79 | 117 | 166 | 88 126 | 175 | 62 | 87 | 115 | 71 | 96 | 124
20 8 | 128 | 180 | 9 137 | 189 | 63 | 92 | 123 | 72 | 101 | 132
21 8 | 136 {192 | 97 145 | 201 100 | 135 | 74 | 109 | 144
22 89 | 139 | 197 | 98 148 | 206 | 65 (100 | 135 | 74 | 109 | 144
23 100 | 153 | 212 | 109 | 162 | 221 | 72 [ 110 { 146 | 8 | 119 | 155
24 110 [ 166 | 228 | 119 { 175 | 237 | 78 | 119 | 158 | 87 | 128 | 167
25 110 | 167 | 232 | 119 | 176 | 241 | 78 | 119 | 158 | 87 | 128 | 167
26 110 | 167 | 232 ( 119 | 176 | 241 | 78 [ 119 | 158 | 87 | 128 | 173
27 110 | 167 | 237 | 119 | 176 | 246 | 78 [ 119 | 161 | 87 | 128 | 176
28 110 | 167 | 241 | 119 | 176 | 250 | 78 | 119 | 161 | 87 | 128 | 176
29 110 | 167 | 241 | 119 | 176 | 250 | 78 | 119 | 161 | 87 | 128 | 176
30 111 1170 | 246 | 120 | 179 | 255 | 78 | 119 | 161 | 87 | 128 | 176

% Devernalization at 13-18°C for the same length of time as vernalization, at 18-27C for
double length of time as vemalization, and over 27°C for triple length of time as

vernalization.




Table 10. Cumulative time

in hours by canopy temperature

-strawberry field in Taegu in December, 1997.

in

a

Cumulative time in hr left over
Cumulative time in hr at o
after devernalization
Date | 05106 0-7 Below 0-5% | 0-67 | 0-72 Eciow
c|c|cl|sc|ec|7c|c| | c |FC|6*C]|FC
1 123 1 187 | 264 | 132 | 196 | 273 | 90 | 136 | 179 | 99 | 145 | 194
2 130 | 194 | 271 | 156 | 220 | 297 | 97 | 143 | 186 | 123 | 169 | 218
3 133 (197 | 274 | 180 | 244 | 321 | 100 | 146 | 189 | 147 | 193 | 242
4 136 | 201 { 278 | 199 | 262 | 341 | 103 | 150 | 193 | 166 | 213 | 262
5 142 | 207 [ 285 | 217 | 282 | 360 | 109 | 156 | 200 | 184 | 231 | 281
6 163 | 231 [ 309 | 238 | 306 | 384 | 130 | 180 | 224 | 205 | 255 | 305
7 163 | 239 | 320 | 238 | 314 | 395 | 130 | 187 | 234 | 205 | 262 | 315
8 170 | 247 [ 336 | 245 | 322 | 411 | 137 | 195 | 250 | 212 | 270 | 331
.9 185 | 264 | 353 | 266 | 345 | 434 | 152 | 212 | 267 | 233 | 293 | 354
10 190 | 270 | 361 { 287 | 367 | 458 | 157 | 218 | 275 | 254 | 315 | 378
11 193 } 273 | 365 | 310 | 390 | 482 | 160 | 221 | 279 | 277 | 338 | 402
12 200 | 280 | 372 | 334 | 414 | 506 | 167 | 228 | 286 | 301 | 362 | 426
13 211 | 291 | 383 | 358 | 438 | 530 | 178 | 239 | 297 | 325 | 386 | 450
14 225 | 305 | 397 | 382 | 462 | 554 | 192 | 253 | 311 | 349 | 410 | 474
15 241 | 324 | 418 | 401 484 | 578 | 208 | 272 | 332 | 368 | 432 | 498
16 259 | 346 | 440 | 421 | 508 | 602 | 226 | 294 | 354 | 388 | 456 | 522
17 278 | 370 | 464 | 440 | 532 | 626 | 245 | 318 | 378 | 407 | 480 | 546
18 292 | 386 | 480 | 454 | 548 | 642 | 259 | 334 | 394 | 421 | 496 | 562
19 308 | 402 | 498 | 470 | 564 | 660 | 275 | 350 | 412 | 437 | 512 | 580
20 318 1 412 | 511 | 480 | 574 | 673 | 279 | 354 | 419 | 441 | 516 | 587
21 319 | 415 | 525 | 481 | 577 | 687 | 279 | 356 | 432 | 441 | 518 | 600
22 330 | 428 | 542 | 492 | 580 | 704 | 290 { 369 | 449 | 452 | 531 | 617
23 344 | 445 | 564 | 506 | 607 | 726 | 304 | 386 | 471 | 466 | 548 | 639
24 353 | 457 | 577 | 519 | 623 | 743 | 313 | 398 | 484 | 479 | 564 | 656
25 360 | 465 | 586 | 532 | 637 | 758 | 317 | 403 | 490 | 489 | 575 | 668
26 368 | 473 | 594 | 549 | 654 | 775 | 323 | 409 | 496 | 504 | 590 | 683
27
28
29
30
31

% Devernalization at 13-18°C
double length of time as

vernalization.

for the same length of time as vernalization, at 18-27C for

vemnalization, and over 27C for triple length of time as




Table 11. Time passing the dormancy breaking point in strawberry cv, Suhong

in Taegu.
Time passing 250-300 hrs(month, day)
Canopy 1996 1997
temperature | Sarting before the| Starting from the |Starting before the|Starting from the
deepest dormancy | deepest dormancy | deepest dormancy |deepest dormancy
0-5 12. 6 - 1212 12. 7 - 1215 1216 - 12.19 12.16 - 12.19
0-6 1129 - 12. 5 12.1 -12. 7 12.9 - 12114 12. 9 - 12.14
0-7 11.22 - 11.29 11.26 - 12. 3 121 -12.6 12.1-12. 6
5 below 1128 - 12. 1 1129 - 12. 1 12.9 - 1211 12. 9 - 1212
6 below 11.24 - 11.29 11.26 - 11.30 12.4 - 12. 6 12.4-12. 6
7 below 1121 - 11.24 11.23 - 11.28 11.28 - 12. 3 11.28 - 12. 3
0-5+DV 1223 - 12.30 12.23 - 12.30 12.18 - 1223 12.18 - 1223
0-6+DV 12.17 - 12.23 1217 - 1223 12.14 - 1217 12.14 - 1217
0-7+DV 1211 - 12.18 1211 - 12.18 12. 8 - 1214 12. 8 - 12.14
5 below DV 12.4 - 12. 6 12. 4 - 12. 6 12.10 - 1212 12.10 - 12.12
6 below DV 122.3-12.5 12.3-12. 5 12. 6 - 12.10 12. 6 - 12.10
7 below DV 12.1 - 12. 4 12.1 -12. 4 12.4-12. 6 12.4 - 12. 6
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Table 12. Number of runner development per plant as influenced by the
time of transferring strawberry cv, Suhong to greenhouse with

artificial lighting in Taegu in 1995 to 1998.

No. of runners
Date of No. of runners developed Date of developed
transfer to 95 - 96 9% - 97 transfer to 97 - 98
greenhouse greenhouse
Feb. Mar. Apr. Feb. Mar. Apr. Feb. | Mar.

9.25 - - 16 - - - 9.21 - -
9.30 - - 0.3 - - - 9.26 - -
10. 5 - - 1.0 - 1.0 - 10. 1 - 1.2
10.10 _ _ 07 . _ } 10. 6 08 1.0
1015 - - 14 | - - 12 10.11 101 15
10.20 - - 04 1.7 - - 1.0 1016 12 13

- 10.21 1.0 22
1025 - - - - - - 10.26 10 | 17
10.30 - 0.7 4.0 - - - 1031 0.8 08
11. 5 - 18 1.6 - - - 1. 5 16 09
11.10 - - 23 - - 45 11.10 0.2 14
11.15 - - 23 - 07 1.7 1115 0.9 29
11.20 - 03 39 - - 30 11.20 1.0 28
11.25 08 | 15 | 35 - - 65 11.25 03 | 05
11.30 05 | 08 | 53 | 10 | 23 - i;?g 83 }:g
12.5 - - - 1.7 40 6.0 1210 14 30
12.10 32 2.3 44 2.2 37 6.0 1215 16 36
12.15 - - - 2.0 23 6.7 12.20 20 50
12.20 39 36 49 20 30 77 12.25 08 53
12.25 - - - 20 - 6.7 12.30 23 6.0
12.30 27 6.0 7.2 2.0 - 73 1.4 20 77
1.10 15 | 35 | 43 10 | 30 80 L9 15 1 80
1.20 - 21 | 34 - - 45 “; 10 gg
1.30 - 34 6.2 - - 70 129 ) 75

_57_



Table 13. Flower stalk length as influenced by the time of transferring

strawberry cv, Suhong to greenhouse with artificial lighting in

Taegu in 1996 to 1998.

Flower stalk Flower stalk
length(cm) length(cm)
Date of transfer | (90 days after moving | Date of transfer | (90 days after moving
hi
to greenhouse plants into greenhouse) 1o greennouse plants into greenhouse)
9% - 97 97 - 98

9.30 215 9.2 2317
9.26

10. 5 224 180

10. 1 2.7

10.10 229 10. 6 776

10.15 20.8 10.11 778

10.20 19.0 10.16 358

10.25 168 10.21 37.9

10.30 196 10.26 326
10.31

11. 5 20.6 316

11.5 34.9

11.10 21.0 11.10 285

11.15 19.7 1115 298

11.20 156 11.20 28.0

11.25 18.1 11.25 246

1.

11.30 206 12 32 256

: 27.8

12. 5 248 12.10 092

12.10 165 12.15 298

12.15 20.2 12.20 30.0

12.20 17.8 12.25 29.9

12.25 20.1 12.30 287
1. 4

12.30 - 285

on 1.9 28.8

1.10 19. 114 o711

1.30 16.7 1.29 26.8




Table 14. Yield per plant as influenced by the time of transferring
strawberry cv, Suhong to greenhouse with artificial lighting
in Taegu in 1995 to 1996.

Early yield Late yield Total yield

(Jan. to Mar.) (Apr. to May) (Dec. to May)

Date of transfer Fruit Fruit Fruit
to greenhouse | No. of . No. of . No. of .
fruits. weight fruits. weight fruits. weight

(g) (g) (g)
9.25 7.60 105.07 2.60 35.17 10.20 140.24
9.30 6.00 82.22 3.00 43.26 9.00 125.48
10. 5 5.00 69.81 3.40 40.96 8.40 110.77
10.10 6.33 86.60 3.11 38.19 9.44 124.79
10.15 11.25 17494 0.25 4594 11.50 220.88
10.20 6.40 87.14 5.40 60.88 11.80 148.02
10.25 9.60 139.13 0.40 3.34 10.00 142.47
10.30 - 9.00 139.73 529 62.19 14.29 201.92
11. 5 820 113.31 2.40 26.41 10.60 139.72
11.10 7.89 11375 6.11 7198 14.00 185.73
11.15 8.90 107.70 3.50 3791 12.40 145.61
11.20 810 111.02 3.50 37.67 11.60 148.69
11.25 8.60 122.24 2.20 20.98 10.80 143.22
11.30 8.80 126.34 3.00 34.09 11.80 160.43
12.10 7.67 110.43 067 6.21 8.34 116.64
12.20 7.13 105.23 - - 7.13 105.23
12.30 6.38 89.26 0.13 1.00 6.51 90.26
1.10 457 75.18 0.29 214 6.71 7732

1.20 - - 6.71 85.11 6.71 8511
1.30 - - 78 | %79 | 78 | 9679




Table 15. Yield per plant as influenced by the time of transferring
strawberry cv, Suhong to greenhouse with artificial lighting
in Taegu in 1996 to 1997.

Early yield Late_yield Total yield
(Jan. to Mar.) (Apr. to May) (Dec. to May)
Date of transfer Fruit | No. of Fruit
to greenhouse | No. of . . Fruit | No. of .
fruits. weight | fruits. weight | fruits. weight
(g) (g) (g)
9.30 7.0 119.6 1.0 72 8.0 126.8
10. 5 6.0 882 40 39.0 10.0 127.2
10.10 57 62.0 47 493 104 1113
10.15 74 8717 42 59.6 116 1473
10.20 77 85.8 33 326 11.0 1184
10.25 6.7 69.9 37 41.8 104 111.7
10.30 50 53.2 05 35 55 56.7
11. 5 9.7 1181 26 309 12.3 149.0
11.10 6.5 814 25 325 9.0 1139
11.15 10.1 130.0 4.0 48.0 14.1 178.0
11.20 9.0 114.8 4.0 425 13.0 157.3
11.25 100 97.7 10 123 110 110.0
11.30 87 1246 - - 8.7 124.6
12. 5 70 94.3 - - 70 943
12.10 6.5 711 0.2 12 6.7 78.3
12.15 5.0 69.2 - - 50 69.2
12.20 7.0 94.7 - - 7.0 94.7
12.25 86 101.0 - - 8.6 101.0
12.30 9.3 124.0 - - 9.3 124.0
1.10 8.0 87.7 - - 8.0 871.7
1.20 25 21.2 25 11.8 5.0 23.0
1.30 10 12.9 1.0 8.0 20 20.9
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Table 16. Yield per plant as influenced by the time of transferring
strawberry cv, Suhong to greenhouse with artificial lighting
in Taegu in 1997 to 1998.

Early yield Late yield Total yield
(Jan. to Mar.) (Apr. to May) (Dec. to May)
Date of transfer Fruit Fruit Fruit
to greenhouse | No. of ) No. of . No. of .
. weight . weight . weight
fruits. fruits. fruits.
(g) (g) (g)
9.21 72 129.8 2.2 379 94 167.7
9.26 85 133.2 2.3 42.8 10.8 176.0
10. 1 9.6 158.6 1.8 20.4 114 178.4
10. 6 11.8 163.2 1.4 35.7 13.2 198.9
10.11 145 2176 14 234 159 2410
10.26 80 1489 15 13.0 95 161.9
10.21 11.7 1847 20 19.7 137 2044
10.26 10.0 220.2 0.7 16.4 10.7 236.6
10.31 106 231.1 14 35.6 12.0 266.7
11.5 11.2 229.0 0.8 11.0 120 240.0
11.10 142 2374 1.3 15.9 155 2533
11.15 139 194.2 - - 13.9 194.2
11.20 125 2177 05 100 13.0 2217
11.25 14.0 2219 1.8 313 15.8 2532
11.30 9.1 2195 31 39.8 12.2 259.3
12. 5 73 104.6 6.5 97.8 13.8 2024
12.10 7.3 104.6 31 36.6 104 141.2
12.15 51 84.6 5.7 79.6 10.8 164.2
12.20 6.8 1034 40 56.2 10.8 159.2
12.25 1.6 28.0 44 574 6.0 854
12.30 25 534 0.5 2.2 30 55.6
1. 4 - - 4.2 54.8 42 54.8
1. 9 1.6 279 50 66.7 6.6 946
1.19 - - 0.8 7.4 0.8 74
1.24 - - 1.3 20.8 1.3 20.8
1.29 - - 2.2 30.5 2.2 305
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14 71 _O- Leaf blade length
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Transferring date

Fig. 10 . Effect of date to transfer plants into greenhouse on petiole and
leaf blade elongation measured 7 weeks after transferred
in strawberry "Hokowase" (Taegu,95-96).

_.63.._



10
®— BWeek | \weeks after entry
--7-- 10Week .
g | —8— 12Week N
~
E
o
£ 81
R ol
o
c
Qo
@ 7
T
o
L0
‘@ 6
(1]
=
5 .
4 1 1 i 1 )] 1 1 [l 1 1 i 1 1 1 1 1 L 1
—o— 8Week
14 1 ..9-- 10Week v
—a— 12Week
- 12 4
£
O
S
£
o 10 -
c
@
o
QO 81
lpd
(M
a
6 -
4 T T T T T T T T T T T T T T 1 T T T T

105 1010 1015 1020 1025 1030 115 1110 11415 11720 14725 11/30 12/5 12110 1215 12720 12125 12/30 110

Transferring date(month/date)

Fig. 11. Effect of date of transfer plants into greenhouse on petiole
and leaf blade elongation measured 8, 10, 12 weeks after
transferred in strawberry "Hokowase" (Taegu,96-97).
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Fig. 12. Effect of date of transfer plants into day-length greenhouse
on petiole and leaf blade elongation measured 14, 15 weeks
after transferred in strawberry "Hokowase" (Taegu,97-98).
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Fig. 13. Effect of date to transfer plants into greenhouse
on petiole elongation of strawberry "Hokowase"
(Taegu,95-96).
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Fig. 14. Effect of date transfer plants into greenhouse
on leaf blade elongation of strawberry "Hokowase'
(Taegu,95-96).
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greenhouse by lighting on petiole elongation
of strawberry, 'Hokowase' in Taegu during
1996-1997.
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Fig. 16. Effect of entry date into extended day-length greenhouse
by lighting on leaf blade length elongation of strawberry,
'Hokowase' in Taegu during 1996-1997.
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Fig. 17. Effect of date to transfer plants into day-length
greenhouse on Petiole elongation of strawberry
"Hokowase" (Taegu, 97 - 98).
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Fig. 18. Effect of date to transfer plants into day-length
greenhouse on Leaf blade elongation of
strawberry "Hokowase" (Taegu, 97 - 98).
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Table 17. Date to move plants into the greenhouse on the basis of the time passing the
300 to 450 hrs of cumulative time of exposure to low temperature in semiforcing

culture with artificial lighting in strawberry cv, Hokowase in Taegu.

Time passing 300 to 450 hrs Time (date) passing 500 hrs
Year at 5C or lower (date) at 5T or lower
Starting before the Starting from starting from
deepest dormancy the deepest dormancy the deepest dormancy
96 Dec. 1 - Dec. 8 Dec. 1 - Dec. 9 Dec. 12
97 Dec. 11 - Dec. 18 Dec. 12 - Dec. 19 Dec. 24
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Table 18. Time passing the dormancy breaking point in strawberry cv,

Hokowase in Taegu.

Time passing 300-450 hrs(month, day)
Canopy 1996 1997
temperature | Starting before the| Starting from the |Starting before the|Starting from the
deepest dormancy | deepest dormancy | deepest dormancy |deepest dormancy
0-5 1212 - 12.14 - 12.19 - 12.20 -
0-6 12.5 - 1226 12. 7 - 1228 12.14 - 1224 12.15 - 1225
0-7 11.29 - 12.16 12. 3 - 1219 12. 6 - 1217 12. 9 - 1219
5 below 12.1 -12. 8 12.1-12.9 12.11 - 1218 1212 - 12.19
6 below 11.29 - 12. 6 1130 - 12. 6 12. 6 - 12.14 12. 8 - 12.13
7 below 11.24 - 12. 4 1127 -~ 12. 4 12. 3 - 12.10 12. 7 - 1212
0-5+DV 12.30 ~ 12.30 - 12.23 - 12.24 -
0-6+DV 1223 - 1223 - 12.17 - 12.17 -
0-7+DV 12.18 - 1218 - 12.14 - 1222 12.15 - 12.24
5 below DV 12. 6 - 12.16 12. 6 - 12.16 12.12 - 12.22 1213 - 1223
6 below DV 12.5 - 1213 12. 5 - 1213 12.10 - 1216 12.11 - 12.17
7 below DV 12. 4 - 1211 12. 4 - 1211 12. 6 - 1213 12. 8 - 12.14
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Table 13. Number of runner development per plant as influenced by the
time of transferring strawberry cv, Hokowase to greenhouse with

artificial lighting in Taegu in 1995 to 1998.

No. of runners
Date of No. of runners developed Date of developed
transfer to % - 9% 9% - 97 transfer to 97 - 98
greenhouse greenhouse
Feb. Mar. Apr. Feb. Mar. Apr. Feb. | Mar.
9.25 - - - - - - 9.21
9.30 o N T R B 9.26
10. 5 - - - - o= - 101
10.6
10.10 - - - - - -
10.11
e I I I B 10.16
10.20 - 0.1 0.3 - - - 10.21
10.25 - - - - - 04 10.26
10.30 - 0.1 0.3 - - - 10.31
11. 5 - - - - - 14 11. 5
11.10 - - - - - 30 11.10
1115 - - log | - | - | 18| UB
11.20
11.20 - - 0.6 - - 31
11.25 05
11.25 e R R T 01
11.30 - - 0.1 0.4 - 16 12. 5 0.2
12.5 - - 2.7 12.10 01 | 15
12.10 0.1 - 0.6 0.1 0.7 4.0 12.15 1.7
12.15 0.2 - 5.0 12.20 1.0
12.20 11 | 01| 17| 10| 09| 54 1225
12.25 20 | 05 | 65 | 1230
1. 4
12.30 16 0.3 1.0 1.8 - 30
1.9 23
1.10 15 1.3 1.8 0.6 47 - 114
1.20 - 30 2.0 - - - 1.19
1.30 - 1.7 33 - 5.7 - 1.29
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Table 20. Flower stalk length as influenced by the time of transferring

strawberry cv, Hokowase to greenhouse with artificial lighting

in Taegu in 1996 to 1998.

Flower stalk Flower stalk
length(cm) length(cm)
Date of transfer | (g0 days after moving Date of transfer (90 days after moving
to greenhouse plants into greenhouse) to greenhouse plants into greenhouse)
9% - 97 97 - 98

9.21 16.1

.9‘26 18.0

9.25 - 10.1 17.8
9.30 183 10.6 155
10. 5 176 10.11 17.4
10.10 170 10.16 189
10.15 16.0 10.21 24.3
10.20 14.7 10.26 194
10.25 109 10.31 19.1
10.30 9.2 11. 5 21.2
11: 5 12.1 11.10 21.9
11.10 14.5 11.15 228
11.15 125 11.20 234
11.20 130 11.25 235
11.25 159 11.30 23.7
11.30 16.1 12. 5 24.0
12. 5 174 12.10 24.1
12.10 16.7 12.15 25.0
12.15 174 12.20 24.8
12.20 159 12.25 249
12.25 154 12.30 24.6
12.30 189 1. 4 247
1.10 16.0 1. 9 24.8
1.20 15.1 1.14 246
1.30 12.6 1.19 24.2
1.29 24..1
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Table 21. Yield per plant as influenced by the time of transferring
strawberry cv, Hokowase to greenhouse with artificial

lighting in Taegu in 1995 to 1996. ,

Early yield Late_yield Total yield
(Jan. to Mar.) (Apr. to May) (Dec. to May)
Date of transfer Fruit Fruit Fruit

to greenhouse | No. of ) No. of ) No. of .

fruits. weight fruits. weight fruits. weight

(g) (g) (g)
9.25 3.50 42.83 225 29.23 575 72.06
9.30 3.40 40.28 3.00 28.10 6.40 68.38
10. 5 2.00 20.54 220 2193 4.20 4247
10.10 3.38 32.87 1.75 16.00 513 48.87
10.15 4.40 53.76 140 | 1210 | 58 | 6586
10.20 4.80 66.60 2.20 21.58 7.00 88.18
10.25 1.40 13.39 0.80 8.26 2.20 6.09
10.30 5.00 58.30 222 19.25 7.22 7755
11. 5 2.80 39.84 0.20 1.40 3.00 41.24
11.10 5.00 61.25 1.20 11.28 6.20 7253
11.15 340 35.20 0.60 573 4.00 40.93
11.20 2.88 36.69 0.63 6.82 3.51 4351
11.25 333 36.11 1.33 10.20 4.66 46.32
11.30 6.00 65.21 050 453 6.50 69.74
12.10 588 70.88 0.50 513 6.38 76.01
12.20 571 75.20 0.14 1.19 585 76.39
12.30 288 32.64 0.25 265 3.13 38.42
1.10 350 4243 0.67 6.75 4.17 49.18
1.20 0.11 1.78 4.78 47.25 4.89 49.03
1.30 - - 443 53.00 443 53.00
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Table 22. Yield per plant as influenced by the time of transferring
strawberry cv, Hokowase to greenhouse with artificial

lighting in Taegu in 1996 to 1997.

Early yield Late yield Total yield
(Jan. to Mar.) (Apr. to May) (Dec. to May)
Date of transfer Fruit Fruit Fruit
to greenhouse | No. of . No. of . No. of .
fruits. weight fruits. weight fruits. weight
(g) (g) (g)
9.30 25 41.3 55 47.1 8.0 88.4
10. 5 5.0 '40.3 7.0 66.5 12.0 106.8
10.10 3.2 30.1 6.2 60.5 94 . 90.6
10.15 40 55.0 50 51.2 9.0 106.2
10.20 27 319 4.0 339 6.7 65.8
1025 24 2438 36 284 6.0 53.2
10.30 43 389 23 19.1 6.6 58.0
11. 5 24 378 28 287 52 66.5
11.10 19 48.6 3.0 315 49 80.1
1115 18 17.4 26 256 44 430
11.20 20 43.7 26 259 46 69.6
11.25 2.1 55.0 2.7 31.3 438 86.3
11.30 84 97.1 22 204 106 1175
12. 5 56 64.9 08 109 6.4 75.8
12.10 58 574 0.5 43 6.3 61.7
12.15 58 60.9 06 48 6.4 657
12.20 51 59.3 - - 5.1 59.3
12.25 7.0 63.7 - - 7.0 63.7
12.30 55 65.0 - - 55 65.0
1.10 28 94 1.2 9.1 40 105
1.20 1.7 14.8 0.7 56 24 20.4
1.30 1.0 84 20 16.7 3.0 251
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Table 23. Yield per plant as influenced by the time of transferring
strawberry c¢v, Hokowase to greenhouse with artificial

lighting in Taegu in 1997 to 1998

Early vyield Late yield Total yield
(Jan. to Mar.) {Apr. t6 May) (Dec. to May)
Date of transfer Fruit Fruit Fruit
to greenhouse | No. of ) No. of . No. of )
fruits. weight fruits. weight fruits. weight
(g) (g) (g)
9.21 165 102.3 2.0 415 185 143.8
926 59 70.6 25 249 83 95.4
10. 1 6.2 70.1 38 36.3 99 106.3
10. 6 70 56.9 44 459 114 102.7
10.11 83 97.8 28 219 11.1 1257
10.16 938 1055 44 487 142 | 1542
10.21 8.1 97.7 35 326 115 1303
10.26 8.0 1189 57 65.8 13.7 1847
10.31 124 1514 22 258 146 1772
11. 5 73 116.3 6.6 77 139 124.0
11.10 106 1166 2.4 334 13.0 150.0
1115 45 105.3 32 322 77 1375
11.20 136 1756 11 36 147 179.2
11.25 94 1045 33 388 126 144.3
11.30 57 93.8 56 730 11.3 166.7
12. 5 16 9.7 6.7 515 14.3 148.1
12.10 - 84 1146 38 50.2 122 1648
12.15 24 30.7 6.0 71.9 84 102.5
12.20 14 16.8 5.8 59.7 72 76.5
12.25 4.0 60.6 47 63.9 87 1245
12.30 - - 23 234 23 234
1. 4 27 34.6 2.3 387 5.0 74.3
1.9 1.5 23.3 42 46.4 57 69.7
1.14 - - - - - -
1.19 - - - - - -
1.24 - - 45 554 45 554
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Fig. 19. Effect of date to transfer plants into greenhouse on petiole and

leaf blade elongation measured 7 weeks after transferred in
strawberry "Reiko"(Taegu, 1995).
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Fig. 20. Effect of date of transfer plants into day-length greenhouse

on petiole and leaf blade elongation measured 8, 10, 12
weeks after transferred in strawberry "Reiko" (Taegu,96-97)
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Fig. 21. Effect of date of transfer plants into day-length greenhouse
on petiole and leaf blade elongation measured 12, 13, 14
weeks after transferred in strawberry "Reiko" (Taegu,97-98)
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Fig. 22. Effect of date to transfer plants into greenhouse
on petiole elongation of strawberry "Reiko"
(Taegu,1995).
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Fig. 24. Effect of entry date into extended day-length greenhouse

by lighting on petiole elongation of strawberry, "Rekio"
in Taegu during 1996-1997.
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Table 24. Date to move plants into the greenhouse on the basis of the
time passing the 100 to 200 hrs of cumulative time of
exposure to low temperature in semiforcing culture with
artificial lighting in strawberry cv, Reiko in Taegu.

Time passing 100 to 200 hrs at 5T or lower(date)

Year Starting before the Starting from
deepest dormancy the deepest dormancy
9 Nov. 15 - Nov. 24 Nov. 16 - Nov. 25
97 Nov. 23 - Dec. 4 Nov. 24 - Dec. 5

2t FoE et A2HGAN AELE

REGAuol e 2 FBAY REAANNI Y AHo)E FUA
Eo] ANE2ZAM dbH o2 5Tolgte] A 2HAAZRe] 2 m gk KLl
S(1986)°0] :st #r1e] FRHEIT ] 3= HLSAAAIL A& Ade
AE3Z] A3t 96~97d 7tgol =32 BrIX e dExALEZREYH A
A" Table 5~10014 7AW Z7] A27E2 AvA 59 FHEelg
ol dia 2t 25 FFAANE =&Y Table 259 2t} Mol of Fo
A FELEHY] 288 JEPY B2AAYG dAlEE 2EZHL Table
2591 BE 96dolE 0~6C, 0~7C, 5~7Col3tE HA g RolUch 97d
dlx 0~7TC, 7ColstE A3 Aol Iy oz =7 T3 Fders
o 83tE Ao HAUAALL 5Colet Aol FHH lomg B A3
ME 5Col3t Hitol 71 A3 oz Jebwd, Ml 5(1986)2 Algrel
AZAAde] FEZE, FELE, A2an 4U2E 52 Tkl FAEH

2eke AL A0l Bkl 4 glomz ALHA ATHES agAct

oh. QUAZE AULAS 7%

AL B2 A3gHEs FUene NE) oz 95~98d
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Table 25. Time passing the dormancy breaking point in strawberry cv,
Reiko in Taegu.

Time passing 100-200 hrs(month, day)
Canopy 1996 1957
temperature | Guarting before the Starting from the |Starting before the|Starting from the
deepest dormancy | deepest dormancy | deepest dormancy |deepest dormancy
0-5 1115 - 11.29 1116 - 11.30 11.23 - 1212 12.1 - 1214
0-6 1113 - 11.22 1115 - 1124 1118 - 12. 4 1120 - 12.6
0-7 11.10 - 11.18 1113 - 1121 1.5- 1123 1118 - 11.30
5 below 1115 - 11.24 11.16 - 11.25 1B -12.5 1124 - 12.5
6 below 1113 - 11.20 1115 - 11.22 118 - 12. 2 1119 - 12. 3
7 below 1110 - 1117 1113 - 11.20 1.5 - 1121 1118 - 11.27
0-5+DV 1129 - 1212 11.29 - 1212 12. 3 - 1215 12. 6 - 12.16
0-6+DV 1122 -12.7 1122 - 12. 7 1121 - 12. 9 1124 - 1210
0-7+DV 1120 - 12. 5 1120 - 12. 5 1118 - 12. 5 1121 - 12. 6
5 below DV 1123 - 12. 1 1123 - 12. 1 122.2-12.6 12.2 - 12. 8
6 below DV 11.20 - 11.30 11.20 - 11.30 1120 - 12. 4 11.23-12.5
7 below DV 1119 - 11.29 1119 - 11.29 1118 - 12. 2 1119 - 12. 3
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Table 26. Number of runner development per plant as influenced by the

time of transferring strawberry cv, Reiko to greenhouse with

artificial lighting in Taegu in 1995 to 1998.

No. of
Date of No. of runners developed Date of runners
transfer to transfer to developed
greenhouse % - % % - 97 greenhouse 97 - %8
Nov. | Dec. | Jan. |Feb.|Mar.| Apr. | Jan. | Feb. | Mar. | Apr. Jan. |Feb.| Mar.
925 - | - lo2]-10]36 921
- 926
9.30 08103 - - 1151251401 401601 10
10. 1 0313
10. 5 - 106 - -110(46130|50[ - | 50
10. 6 0811310
10.10 - 101704 - (1112214028321 44 1011 121221 10
1015 05]13130(05[50[45116}12(30] 24 10.16 13118117
1020 0608|08(20(40(94|24|06]|28]| 24 10.21 14125117
1025 - 10808 - - 104(03]|33[50(33 10.26 10124120
10.30 01(04{04] -120|50]13} - 11530 10.31 1912418
.5 - |02 - -]-[30}12{12]{42] 46 1.5 1912331
1.0 | 13]03[12|09(40|50|15|33|30|ag| 10 [07|18}23
1115 -102|05]09{21{24]10|18]50]!55 LIS |14)22) 25
11.20 0822123
11.20 02| - {06|04|/09(38|18|25|50] 65
) i 1125 |08|23|27
11.25 - - [10]10|22(134|15(20]|48]| 67 11.30 1911435
11.30 - 102(24(06[18(57({10(20(40]| 70 12. 5 01117130
12.5 061171271} 70 12.10 09|10 37
12.10 - - {16(117]123137({03127(27]63 12.15 04)27
12.15 - 20}135} 65 12.20 05]28
12.20 - | - 103|28[33]|35]| - |30]40]53 1225 13140
1225 - 110|a7}53| 1230 18 41
12.30 - - 10111913431 - 160(30] 60 L4 2045
1.9 161} 43
1.10 - - - (1712031 - {10 - 1.0
1.14 15141
120 B I A R R R 1.19 0842
1.30 - - - -117]36 129 47
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Table 27. Flower stalk length as influenced by the time of transferring
strawberry cv, Reiko to greenhouse with artificial lighting in

Taegu in 1996 to 1998.

Flower stalk Flower statk
length(cm) length(cm)
Date of transfer | (g days after moving Date of transfer | (g0 days after moving
h
to greenhouse plants into greenhouse) (0 greenhouse plants into greenhouse)
9% - 97 97 - 98

9.21 240
9.30 - 9.26 218
10. 5 - 10. 1 284
10.10 327 10. 6 284
10.15 255 10.11 %1
10.20 241 10.16 312
10.25 24.0 1021 391
10.26 327

10.30 26.1
10.31 377
11. 5 20.7 1.5 399
11.15 19.9 11.15 343
11.20 26.2 11.20 383
11.25 275 11.25 34.3
11.30 249 11.30 342
12. 5 230 12.5 340
12.10 19.0 1210 338
12.15 335

12.15 25.8
12.20 331
12.20 239 12.95 327
1225 217 12.30 325
12.30 216 1. 4 32.2
1.10 17.2 1.9 316
1.20 1.14 31.0
1.30 119 31.2
1.29 30.0
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Table 28. Yield per plant as influenced by the time of transferring
strawberry cv, Reiko to greenhouse with artificial lighting in
Taegu in 1995 to 1996.

Early yield Later yield Total yield
(Jan. to Mar.) (Apr. to May) {Dec. to May)
Date of transfer Fruit Fruit Fruit
to greenhouse | No. of . No. of . No. of .

fruits. | "2 | fruits, | VOB | fruies. | VOB

(g) (g) (g)
9.25 7.40 106.49 2.60 2821 10.00 134.70
9.30 7.00 85.03 4.25 38.35 11.25 123.38
10. 5 6.80 86.24 3.00 33:17 9.80 119.41
10.10 7.33 96.30 5.00 61.24 12.33 157.54
10.15 10.60 150.79 3.40 40.63 14.00 191.42
10.20 8.00 108.46 7.22 85.03 15.22 193.49
10.25 11.00 167.48 0.60 6.90 11.60 174.38
10.30 10.29 144.73 529 58.44 15.54 203.17
11. 5 10.20 131.06 2.40 27.86 12.60 158.92
11.10 10.00 147.21 2.10 24.93 12.10 172.14
11.15 13.30 165.79 1.60 23.08 14.90 188.87
11.20 11.38 143.35 1.00 13.94 12.38 157.29
11.25 12.75 154.51 1.50 20.75 14.25 175.26
11.30 11.00 151.23 1.70 15.00 12.70 170.23
12.10 11.00 131.71 0.44 4.49 11.44 136.20
12.20 9.43 125.31 2.29 24.31 11.72 149.62
12.30 6.50 109.59 1.33 13.69 7.83 123.28
1.10 417 57.80 250 24.37 6.67 82.17
1.20 543 67.03 0.14 1.01 6.57 68.04
1.30 3.80 36.49 0.40 3.66 420 40.15

_97_



Table 29. Yield per plant as influenced by the time of transfernng
strawberry cv, Reiko to greenhouse with artificial lighting in
Taegu in 1996 to 1997.

Early yield Late yield Total yield

(Jan. to Mar.) (Apr. to May) (Dec. 1o May)
Date of transfer Fruit Fruit Fruit

o greenhouse | No. of . No. of . No. of .

fruits. weight fruits. weight fruits. weight

(g) (g) (g)

9.30 - - - - - -
10. 5 - - 50 94 50 94
10.10 58 65.7 84 114.8 142 180.5
10.15 12.2 127.1 48 724 17.0 200.0
10.20 54 61.6 52 79.4 10.6 141.0
10.25 6.4 85.2 33 437 8.7 1285
10.30 7.1 103.8 48 55.5 119 159.3
11. 5 94 1336 3.8 414 13.2 175.0
11.10 8.6 1137 18 209 10.4 1346
11.15 7.3 98.3 1.3 152 8.6 1135
11.20 93 122.2 08 6.8 10.1 1290
11.25 12.0 104.8 - - 120 104.8
11.30 10.0 1446 - - 100 144.6
12. 5 8.7 121.0 - - 8.7 121.0
12.10 5.0 925 - - 50 725
12.15 6.0 67.3 - - 6.0 67.3
12.20 27 44.4 - - 217 444
12.25 27 375 - - 27 375
12.30 7.0 956 - - 7.0 95.6
1.10 40 519 - - 40 L 519
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Table 30. Yield per plant as influenced by the time of transferring
strawberry cv, Reiko to greenhouse with artificial lighting in

Taegu in 1997 to 1998.

Early yield Late yield Total yield
(Jan. to Mar.) (Apr. to May) (Jan. to May)
Date of transfer Fruit Fruit Fruit
to greenhouse | No. of . No. of . No. of .
fruits. weight fruits. weight fruits. weight

(g) (g) (g)

9.21 216 3305 28 338 244 364.3
9.26 206 282.0 115 610 23.1 343.0
10. 1 12.3 200.8 35 574 153 258.2
10. 6 . 12.3 193.0 15 159 138 208.9
10.11 156 2327 1.5 26.0 17.1 258.7
10.16 14.0 2238 35 56.6 175 280.4
10.21 13.1 1956 6.0 755 19.1 271.0
10.26 10.9 197.6 10 100 119 207.6
10.31 7.1 131.0 08 72 79 138.2
i1. 5 98 132.7 16 189 114 151.6
11.10 12.0 166.5 1.1 12.8 13.1 1793
11.15 134 2033 04 19 13.8 205.2
11.20 15.1 226.4 1.8 26.8 169 253.2
11.25 9.9 159.4 27 26.3 126 185.7
11.30 95 144.2 7.7 1084 17.2 252.6
12. 5 38 60.4 40 49.2 78 109.6
12.10 6.8 112.1 4.0 49.3 10.8 161.4
12.15 3.2 49.5 26 445 58 94.0
12.20 - - 1.5 212 15 21.2
12.25 - - 0.7 106 0.7 166
12.30 - - 4.4 51.8 44 518
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Table 31-A. Cumulative time in the hrs by canopy temperature in a
strawberry field in Nonsan in November to December,

1995.
Date Temperature(TC) Date Temperature(C)
(Nov) |Below 0| 0-5 |Below5| (Pe) |Below 0| 0-5
1 - 15.0 15.0 1 133.0 216.5
2 - 20.0 20.0 2 145.0 222.5
3 - 20.0 20.0 3 160.5 222.5
4 - 26.0 26.0 4 176.5 2315
5 - 335 335 5 193.5 238.0
6 - 389 389 6 2105 243.0
7 - 475 475 7 2245 250.0
8 3.0 55.5 585 8 2415 252.0
9 10.0 55.5 65.5 9 2515 254.0
10 10.0 60.0 70.0 10 2725 257.0
1 15.0 72.0 87.0
12 15.0 825 975
13 15.0 825 975
14 15.0 86.5 1015
15 25.0 1005 1255
16 25.0 1135 1385
17 25.0 1235 1485
18 25.0 136.5 161.5
19 25.0 1465 1715
20 370 149.5 186.5
21 39.0 1625 2015
22 39.0 168.5 2075
23 49.0 176.5 2255
24 57.0 1845 2415
25 57.0 197.0 254.5
26 69.0 1995 268.5
27 83.0 2015 2845
28 95.0 2055 300.5
29 107.0 209.5 3165
30 118.0 2135 3315
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Table 31. Canopy temperature of strawberry in a field in Nonsan in

October.
October
1996 1997
Date . Below 5TC . Below 5T
lzll.én) I\(/I.é); " {Duration {Cumulative lzl%n) l\(/l,g); " { Duration {Cumulative

(hrs) (hrs) (hrs) (hrs)
1 115 | 345 0 0
2 140 | 237 0 0
3 119 | 255 0 0
4 100 | 305 0 0
5 88 | 27.0 0 0
6 120 | 220 0 0 45 | 205 8.0 8.0
7 10.0 | 185 0 0 20 | 180 | 130 21.0
8 30 | 210 35 35 00 | 175 6.0 270
9 10 | 218 | 105 14.0 40 | 215 2.0 290
10 -10 | 215 85 22.5 00 | 210 | 110 40.0

11 08 | 250 75 300 1.0 | 175 | 100 50.0

12 6.0 | 300 0 30.0 00 | 120 | 110 61.0
13 35 | 2712 6.0 36.0 1.0 | 190 8.0 69.0
14 48 | 240 0 36.0 25 | 220 9.0 78.0

15 15 | 218 7.0 430 20 | 215 110 89.0
16 -1.0 | 270 | 110 54.0 00 | 210 6.0 95.0
17 08 | 250 8.0 62.0 40 | 220 30 98.0

18 6.0 | 240 0 62.0 40 | 21.0 2.0 100.0
19 -05 | 278 20 64.0 08 | 210 8.0 108.0
20 30 | 293 7.0 71.0 115 | 259 108.0
21 35 | 283 6.0 77.0 100 | 26.1 108.0
22 70 | 265 7.0 84.0 80 | 241 108.0
23 00 | 220 4.0 88.0 50 | 230 20 110.0
24 120 | 26.8 0 88.0 90 | 170 110.0
25 100 | 175 50 93.0 05 | 147 5.0 1150
26 00 | 115 2.5 9.5 -20 | 150 | 11.0 126.0
27 -33 | 188 | 125 1090 | -30 | 120 | 150 1410
28 05 | 185 | 120 1210 | -15 | 100 | 150 156.0
29 38 | 22.0 8.0 1290 | -20 | 95 12.0 168.0
30 38 | 20.0 5.0 1340 | -40 70 18.0 186.0

31 9.8 | 16.0 0 1340 | -65 | 9.0 16.0 202.0
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Table 32. Canopy temperature of strawberry in a field in Nonsan in

November.
November
1996 1997
Date Min. | Max. Be]ow 5T - Min. | Max. B'elow 5¢C -
. . Duration | Cumulative| «.. | Duration |[Cumulative
OO e | e | OO (e | ()
1 108 | 125 0 134.0 -50 | 140 | 180 220.0
2 4.0 | 200 2.0 136.0 -70 1 170 | 130 233.0
3 -1.0 { 200 | 130 149.0 00 | 155} 170 250.0
4 -03 | 148 | 120 161.0 -05 150 | 130 263.0
5 80 | 110 0 161.0 -20 | 160 | 120 275.0
6 30 | 125 5.0 166.0 -35 1170 | 140 289.0
7 13 | 95 9.0 175.0 -45 | 150 | 115 300.5
8 60 | 113 0 175.0 -40 | 155 | 130 3135
9 58 | 123 0 175.0 -30 { 150 9.0 3225
10

20 | 180 | 110 186.0 0.0 | 20.0 4.0 326.5

11 30 |218] 80 194.0 25 | 235 7.0 3335

12 | -05 1150 150 209.0 85 | 120 333.5
13 | -1.3 {145] 100 219.0 93 | 128 3335
14 { -101{ 70 17.0 236.0 88 [ 115 3335

15 | -30 120 | 180 254.0 20 | 195 9.0 3425
16 | -55 1108 | 210 2750 0.0 | 185 8.0 3505
17 05 | 63 14.0 289.0 -1.0 | 7.3 | 180 368.5
18 | -13 | 98 10.0 299.0 -50 | 100 | 140 3825
19 | -13 133 | 160 315.0 =55 | 145 | 160 3985
20 00 {103 110 326.0 -15 1200 | 130 4115

21 | -23 | 90 100 336.0 35 | 475 8.0 419.5
22 | -50 | 120 | 210 357.0 35 | 228 4.0 423.5
23 | 50 [ 135 230 380.0 10 | 180 | 130 436.5
24 | -15 [ 150 180 398.0 -05 | 200 9.0 4455

25 | -40 | 180 | 200 418.0 95 | 255 4455
26 15 [ 120 | 200 438.0 78 | 170 4455
27 | -40 | 28 165 4545 40 | 183 3.0 448.5
28 | -63 | 70 22.0 476.5 55 {150 4485
29 | -40 | 50 | 200 496.5 80 | 100 4485

30 | -60 1 20 240 520.5 20 1215 7.0 455.5
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Table 33. Canopy temperature of strawberry in a field in Nonsan in
December.

December _
1996 1997
Be]ow 5C | Min. | Max. B.elow 5C '
. . Duration |Cumulative| . Duration [Cumulative
O 1O Ve | s | O] O 9 | (o)

Date Min. | Max.

1 -11.0} 13 230 543.5 -20 | 95 220 4715
2 -95 | 60 19.0 562.5 55| 30 10.0 4875
3 =50 | 70 125 5750 |[-115| 9.0 210 508.5
4 -43 | 2.8 20.0 595.0 -83 | 140 | 180 526.5
5 -80 1 10 20.0 6150 | -50 | 180 | 160 5425
6 -93 | 10 240 639.0 -18 1 7.8 12.0 554.5
7 -103| 45 24.0 663.0 68 | 10.3 554.5
8 -65 | 20 210 683.0 00 | 70 10.0 564.5
9 -25 | 83 16.0 699.0 -50 | 80 220 586.5
10 -33 | 10.0 | 125 7115 | -100{ 7.0 225 609.0

11 -50 | 11.0 | 190 7305 | -11.0| 4.0 240 633.0
12 -65 | 11.0 | 180 7485 | -100| 6.0 230 656.0
13 -70 | 125 | 205 769.0 -40 | 110 | 210 677.0
14 -50 | 13.0 | 16.0 785.0 -30 | 140 | 100 687.0
15 -5.0 | 155 | 170 802.0 -20 | 188 | 170 704.0
16 -40 | 17.0 | 150 817.0 -25 | 125 190 723.0
17 -5.0 | 65 20.5 837.5 -1.0 | 88 20.0 743.0
18 -7.0 1 00 240 861.5 -1.0 | 130 | 120 755.0
19 -60 | 75 20.5 882.0 35 | 190 6.0 761.0
20 | -100| 80 20.5 902.5 30 | 208 8.0 769.0

21 -50 | 95 15.0 917.5 20 | 180 8.0 7717.0
22 -20 | 75 85 926.0 50 | 180 4.0 781.0
23 -70 | 75 21.0 9470 | -05 | 190 | 110 792.0
24 -70 |1 100 | 130 9600 | -05 ] 193 | 14.0 806.0
25 -6.0 { 105 | 185 9785 | -15| 215 | 145 820.5
26 -80 | 60 18.0 9%6.5 | -15 ] 205 | 140 834.5
27 -90 | 11.0 | 165 10130 | -05 | 165 | 170 851.5
28 |-100| 120 | 135 10265 | -45 ; 120 | 165 868.0
29 -55 | 140 | 190 10455 | -10 | 85 190 887.0
30 -70 | 83 125 10580 | -40 | 79 16.0 903.0
31 -35 | 80 21.0 10790 | -60 | 115 | 170 920.0
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Fig. 28. Petiole growth after 12, 18weeks as influenced by date

of entry into extended day-length greenhouse in
strawberry cv. Suhong in Nonsan during 1995-1996.
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Fig. 29. Effect of date of transfer plants into day-length greenhouse
on petiole and leaf blade elongation measured 7, 8, 10weeks
after transferred in strawberry "Suhong" (Nonsan,96-97).
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Fig. 30. Effect of date of transfer plants into day-length greenhouse
on petiole and leaf blade elongation measured 10, 12weeks
after transferred in strawberry "Suhong" (Nonsan,97-98).
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Table 34. Effect of the date of transferring plants into the greenhouse

on the growth of petiole and leaf blade in strawberry cv,
Suhong grown in Nonsan in 1995-1996.

Petiole length{cm) Leaf blade length(cm)
Date of Weeks after moving outdoor Weeks after moving outdoor
transfer plants into greenhouse plants into greenhouse

5 6 7 12 18 5 6 7 12 18

9.20 6.7 70 - 5.4 5.1 54 54 - 49 4.0

9.30 7.2 7.2 - 55 | 50 6.0 6.0 - 5.0 43
10.10 7.3 7.3 - 5.4 45 6.7 6.8 - 50 3.8
10.20 55 | 56 - 5.0 4.1 5.7 5.7 - 52 39
10.25 5.0 5.1 - 4.6 50 5.6 56 - 4.4 45
10.30 44 4.5 - 42 39 55 55 - 40 4.0
1. 5 37 39 - 4.2 3.8 48 57 - 4.1 4.0
11.10 35 36 - 5.0 4.7 4.7 3.7 - 4.1 46
11.20 3.2 33 - 7.9 6.8 44 35 - 53 6.1
11.30 31 3.2 - 6.3 7.0 43 39 - 48 6.1
12.10 2.8 29 - 6.4 75 38 3.3 - 54 6.4

12.20 2.7 29 | 123 | 141 | 97 35 30 | 75 85 8.4

12.30 36 | 37 | 123 | 149 | 142 | 38 34 75 96 | 106

12.10 53 | 57 93 | 149 | 166 | 43 45 | 57 75 | 117
1.10 76 | 78 | 11.0 | 144 | 187 | 55 5.7 79 85 | 11.0
1.20 33 | 82 53 | 140 | 167 | 38 4.2 49 82 | 100
1.30 42 | 78 87 | 147 | 165 | 4.0 55 | 60 | 11.3 | 105

Petiole length : third leaf from a new leaf

- 113 -



Table 35. Effect of the date of transferring plants into the greenhouse on
the growth of petiole in strawberry cv, Suhong grown in

Nonsan in 1996-1997.

Petiole length(cm)

Date of Weeks after moving outdoor plants into greenhouse

transfer
1 2 3 4 5 6 7 8 9 10

10.20 50 | 54 | 57 | 57 | 48 | 48 | 52 | 31 | 29 | 28
10.30 49 | 45 | 46 | 45 | 42 | 40 | 32 | 32 | 28 | 31
11. 5 37 |36 |36 |32 (32282420126 23
11.10 29 131 130 (32 |30|20|18|22]|18] 21
11.15 41 1 34 | 35|35 |20 |19 |16 | 17| 23| 20
11.20 30 |34 |34 |22 |21 |19 }|20|2727]| 33
11.30 37 139122119 20|19 27|31 24| 34
12.10 35129 |29 |31 (36|44 |50 |43 |50 63
12.20 32 )36 |31 |37 |37 |55 |59 821101112
12.30 35134 |39 (33|47 | 74|75 75 133|154
1.10 37 132 (41140 | 44 |57 | 62 82|95 133
1.20 39 129 {3034 [35(39 55|51 ]|55]| 78

Date of Weeks after moving outdoor plants into greenhouse

transfer 11 12 13 14 15 | 16 17 | 18 | 19 | 20

10.20 38 | 28 | 35|36 |36 |39 |42 35301 34
10.30 30 | 25|30 |29 |32 (34 |31|31]|31]29
11. 5 25 26 | 26 | 28 | 30|30 |34 |32]|26]|26
11.10 24 126 | 27 | 30|32 (35|33 38|40/ 33
11.15 24 | 25137 |27 |32 |35 | 47 | 48 | 42 -
11.20 32 | 36 | 40 | 42 | 46 | 43 | 44 | 40 | 50 | 43
11.30 28 |37 |40 |41 | 45| 47 | 56 | 55 | 53 | 56
12.10 68 | 68 | 73 | 74 | 74 | 77 | 84 | 103 | - -
12.20 150 1107 | 104 | 98 | 138|130 | 137131 | - -
12.30 153 (163 | 162 | 156 | 151 | 123 | 180 | 140 | 100 | 108
1.10 1351143 | 133|137 | 142 | 118 | 105 | 115 - -
1.20 84 1148 95 | 104 |115]| - - - - -
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Table 36. Effect of the date of transferring plants into the greenhouse
on the growth of petiole in strawberry cv, Suhong grown in

Nonsan in 1997-1998.

Petiole length(cm)
Weeks after moving outdoor plants into greenhouse
1 2 3 4 5 6 7 8 9 10

Date of
transfer

9.20 62 | 58 | 58 | 67 |80 | 78 | 74|73 |63 | 74

9.30 53 {56 | 56 | 65 | 78 | 68 | 71 | 73 | 68 | 57
10.10 46 |57 |67 76 |73 172 |76 |77 |72 | 64
10.20 54 | 54153 |63 |65 76 |62]|54]| 63| 57
10.25 60 [ 65 |68 | 66 | 68| 70 | 62|64 | 65| 59
10.30 68 |51 61|56 |61 |58 ;55]|57]|53]| 53
11. 5 51 | 59 | 58 |59 | 58|57 |56 |55 |56} 59
11.10 54 | 53 | 47 | 54 | 50 | 51 | 42 | 49 | 58 | 66
11.15 47 |38 167 37|37 {40 |39 |40 | 37| 42
11.20 41 |51 |52 |42 | 41 |43 | 46 | 54 | 61 5.7
11.25 40 | 47 | 42 | 41 | 38 | 43 | 49 | 56 | 57 | 57
11.30 47 |40 | 40 | 40 | 40 | 51 | 70 | 56 | 58 | 69
12.10 44 | 49 | 55 |51 | 68|80 |88 |90 90107
12.20 45 |41 | 48 | 50 | 75| 80 | 85| 85 | 96 | 105
12.30 48 | 45 |50 | 66 | 73 | 78 | 72 193 | 90 | 103

1.10 45 | 49 | 43 | 73 | 93 | 80 | 87 | 86 | 113|111

1.20 46 |41 (54 80| 78 [ 93 (101110122 117

Date of Weeks after moving outdoor plants into greenhouse
transfer 11 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20

9.20 6.1 | 51 | 56 | 56 | 48 | 44 | 47 | 48 | 43 | 44
9.30 47 1 65|65 |68 |76 |66 |62 6459 41
10.10 65 | 66 | 61 | 60|53 |52 |54 |62]| 50| 42
10.20 57 | 56 | 55 | 53 |52 |51 | 66 |52} 43 | 56
10.25 60 |56 | 54 | 51 |54 |74 62|58} 64| 65
10.30 51 |48 | 54 |53 605859 |55|53] 59
11. 5 63 |63 | 66 | 66 | 76 | 68| 70| 68| 63| 63
11.10 63 |59 | 60 |62 |86 |71 |62]|69]| 601 6.1
11.15 42 151 |49 | 51 | 48 | 563 | 49 | 50 | 52 | 52
11.20 61 | 58 | 72 | 66 | 61 | 48 | 58 | 61 | 62 | 6.7
11.25 63 | 56 | 65|71 | 55|67 |57 |63}60]| 64
11.30 61 | 74 | 78 | 61 | 65| 65| 63 | 62| 66 | 78
12.10 105 | 88 | 85196 |97 | 78 | 636980 79
12.20 85 {91 |92 7881|7579 |80 |381]| 74
12.30 95 [ 95 | 76 | 87 | 82|69 |70 | 73|67 -
1.10 105 | 104 1104} 96 | 96 | 96 | 89 | 102 | 99 -
1.20 129 11071100} 98 | 97 [ 89 { 91 | 97 - -
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Table 37. Effect of the date of transferring plants into the greenhouse
on the growth of leaf blade in strawberry cv, Suhong grown
in Nonsan in 1997-1998.

Leaf blade(cm)
Weeks after moving outdoor plants into greenhouse
1 2 3 4 5 6 7 8 9 10

Date of
transfer

9.20 7.1 72 |72 |64 86|75 |73 |82|84](75

9.30 67 | 71 | 73 | 82 | 73 |79 |78 | 75| 79| 53
10.10 63 | 66 | 68 | 70 | 72 | 74 | 70| 71 | 69 | 6.1
10.20 64 | 56 | 63 | 64 | 65|64 | 58|55 | 58|58
10.25 58 |59 | 65|61 | 59|60 |57 ]|59]|62]6l
10.30 58 | 48 | 56 | 51 | 53|51 | 53|55 |56]56
11. 5 56 | 56 | 52 | 55 |52 |55 |52 |56 {55156
11.10 59 | 60 | 46 | 56 | 49 | 50 | 50| 53 | 55| 59
11.15 99 | 47 | 52 | 44 | 43 | 48 | 44 | 43 | 43 | 47
11.20 53 | 51 | 58 | 49 | 47 | 49 | 48 | 52 | 54 | 51
11.25 50 | 54 | 49 | 47 | 45| 43 | 48 | 52 | 54 | 52
11.30 45 |43 | 44 | 49 | 45| 48 | 59 | 59 | 54 | 62
12.10 52 | 48 | 50 {53 [ 57 |61 |72 85| 77|66
12.20 95 | 49 | 50 | 53 | 65 | 62 | 66 | 56 | 61 | 64
12.30 57 | 52 | 54 162 |62 |65 |58]|64]|63]67

1.10 55 | 61 [ 45 | 61 | 61 |62 |67 |67 ]| 76|66

1.20 5.1 49 | 50 | 63 | 57 | 59 | 63 68| 78 | 84

Date of Weeks after moving outdoor plants into greenhouse
transfer 11 12 1 13 | 14 [ 15 16 | 17 { 18 | 19 | 20

9.20 72 161 | 70|75 |58|60)55|58]|54]55
9.30 48 | 72 |75 |79 |79 | 79|76 | 73 | 67 | 35
10.10 65 | 69 | 65| 64 | 60| 55| 57 | 55 | 43 | 38
10.20 64 | 59 | 59 | 64 | 57 | 54 | 54 | 46 | 38 | 47
10.25 59 | 59 | 57 |53 159|59 |48 |43 | 47 | 49
10.30 55 | 55 | 53 | 54 | 50 | 44 | 44 | 47 | 44 | 50
11. 5 56 | 55 |57 |57 |55|51 |61 |59]|56]|53
11.10 57 | 56 | 57 | 50 | 53 | 50 | 50 | 57 | 55 | 52
11.15 45 | 45 | 43 | 44 | 37 | 52 | 49 | 44 | 49 | 44
11.20 56 | 46 | 51 | 49 | 61 | 52 | 50 | 52| 52| 44
11.25 56 | 46 | 48 | 48 | 59 | 59 | 52 | 55| 52 | 52
11.30 46 | 55 | 54 | 58 [ 54 | 59 | 54 |51 { 5960
12.10 67 |64 | 70 | 75 | 72 | 65|58 | 60 | 66 | 66
12.20 67 | 65|69 |62 |61 |57 |60]|56]| 60|55
12.30 72 (71 75177 | 67159596155 -
1.10 75 | 717 | 75|79 173181676572 -
1.20 83 [ 78 | 71 171 | 63 |62 |66 | 62 - -
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Table 38. Date to move plants into the greenhouse on the basis of the time passing the
250 to 300 hrs of cumulative time of exposure to low temperature in
semiforcing culture with artificial lighting in strawberry cv, Suhong in Nonsan.

Time passing 250 to 300 hrs 5C or lower(date)

Year Starting before Starting from

the deepest dormancy the deepest dormancy
9% Nov. 15 ~ Nov. 19 Nov. 24 - Nov. 26
97 Nov. 3 - Nov. 7 Nov. 23 - Dec. 2
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Table 39. Cumulative time in hours by canopy temperature in a
strawberry field in Nonsan in October, 1996.

Cumulative time in hr left over
Cumulative time in hr at L
after devernalization
Date | o 51 0-6 | 0-7 el 0-5¢ | 0-6% | 0-72 Below

t|t|cisclec|7Cc| c| | ¢ |sc|ec|7*T

1 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 [ 0 0 0
6 0 0 0 0 0 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0 0 0 0 0 0
8 35| 40 | 50 | 35| 40 | 50 0 0 0 0 0 0
9 40 | 155175140 | 155 {175} 0 0 0 0 0 0
10 | 205 (230 (27152251250 1295| O 0 0 0 0 0
11 280130535300 325]375] 0 0 0 0 0 0
12 | 280 (305 [365(300|325([385] 0 0 0 0 0 0
13 [ 3401 385|455 |360|405]475| 0 0 0 0 0 0
14 [340]415 515|360 | 435|535 0 0 0 0 0 0
15 | 410|555 | 660|430 |575(680 | 0 60 | 65 0 60 | 65
16 | 490 | 645 | 760 | 540 | 695 | 810 | 0 60 | 65 0 60 | 65
17 | 570 | 725 | 840 | 620 | 775 { 80| 0 60 | 65 0 60 | 65
18 | 570 | 72580620 7751910 0 60 | 65 0 60 | 65
19 | 590 ] 785|940 | 640 | 835 |90 ] 0 60 | 65 0 60 | 65
20 | 660 | 870 | 1050 710 | 920 | 1100{ O 60 | 65 0 60 | 65
21 720 | 9.0 | 116.0| 770 | 101.0|1210] © 60 | 65 0 60 | 65
22 1790 | 105601280 | 840 [ 1100|1330 0 60 | 65 0 60 | 65
23 | 830 [111.0]1350| 830 [ 116014001 0 60 | 65 0 60 | 65
24 | 830 [111.0]1350| 880 [11601400{ 0 60 | 65 0 60 | 65
25 | 80 (11601400 930 (1210|1450 O 60 | 65 0 60 | 65
26 | 905 [1225]1525| 955 [ 1275|1575 0O 90 | 65 0 90 | 65
27 | 955 [1285(1595( 1090|1420 (17301 05 | 105 | 155 | 90 | 190 | 155
28 |1075]|1405|1720| 1210 | 15401855 70 | 170 | 180 | 155 | 255 | 265
29 | 11551545 1800|1290 [ 1680|2015 70 | 200 | 250 | 155 | 2851 335
30 120516051950 1340 174.0{2085| 70 | 200 | 300 | 155 | 285 | 385
31 |1205]1605] 1950|1340 | 174.0 {2085 70 | 200 | 31.0 | 155 | 285 { 395

% Devernalization at 13-18°C for the same length of time as vemalization, at 18-27C for
double length of time as vemalization, and over 27C for triple length of time as
vemalization.
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Table 40. Cumulative time

in hours by

canopy
strawberry field in Nonsan in November, 1996.

temperature

n

Cumulative time in hr left over
Cumulative time in hr at L.
after devernalization

Pate | o5 | 0-6 | 0-7 Bdow 0-5¢ | 0-62 | 0-7 Below
cT|Tc|Tclsc|eciC| c| | ¢ |5Fc|6tc]|C
1 1205116051950 |1340( 1740 1 2085| 70 | 200 | 31.0 | 155 { 285 | 395
2 122511635(199.0 | 13601770 2125 7.0 | 200 | 31.0 | 155 | 285 | 395
3 132517452110 149.0} 1910 | 2275} 110 | 250 | 370 | 225 | 365 | 485
4 1445|1865 | 224.0 | 161.0 | 203.0 | 2405| 200 | 340 | 470 | 315 | 455 | 585
5 1445 | 186.5 | 224.0 | 161.0 | 2030 | 2405 | 200 | 340 | 470 | 315 | 455 | 585
6 1495 | 194.5 | 2350 | 166.0 | 2110 | 2515 | 225 | 395 | 555 | 34.0 | 51.0 | 67.0
7 1585 204.5|259.0 | 1750 | 2210 | 2755 | 315 | 495 | 795 | 43.0 | 61.0 | 91.0
8 1585 2145(271.0 | 1750 { 231.0 | 2875} 315 | 595 | 915 | 430 | 71.0 | 103.0
9 1585 214.5|271.0 {1750 | 231.0 | 287.5| 315 | 585 | 915 | 430 | 71.0 | 103.0
10 | 16952275 | 285.0 | 186.0 | 2440 1 3015} 425 | 725 | 10551 54.0 | 840 | 1170
11 17752375 |297.0{ 1940 | 2540 | 3135| 430 | 750 | 1100 | 545 | 865 | 1215
12 | 187524953100 | 2090 | 271.0 | 3315 490 | 830 [ 1190 655 | 995 | 1355
13 193525753120 219.0 | 2830 | 3465 | 51.0 | 87.0 | 1260 | 715 | 1075 1465
14 120352695 | 336.0 | 236.0 | 302.0 | 3685 | 61.0 | 990 | 141.0| 885 | 12651 1685
15 [2145 2825135202540 | 3220 13915 720 | 1120|1570} 1065 1465 191.5
16 [2265)2975|367.0|275.0 | 3460 | 4155 | 840 | 1270 | 1720|1275 1705 | 2155
17 | 2405 321.5 | 391.0 | 289.0 | 370.0 | 439.5 | 98.0 | 151.0 [ 1960 | 141.5| 1945 | 2395
18 124653285 405.0]299.0 | 381.0 | 4575 104.0 | 1580 | 210.0 | 151.5 | 2055 | 2575
19 25553385 |416.0 (3150|3980 | 4755 1130 | 1680 | 221.0 | 1675 | 2225 | 2755
20 26653505 ]429.0 3260|4100 | 4835 124.0 | 180.0 | 234.0 [ 1785 | 2345 | 2885
21 | 212513585(439.0 3360 | 4220 | 502.5 | 130.0 | 188.0 | 244.0 | 1885 | 2465 | 3025
22 | 28851375.5(457.0 3570 | 444.0 | 525.5( 146.0 | 205.0 | 262.0 | 2095 | 2685 | 3255
23 | 2985|3855 | 467.0 | 380.0 | 467.0 | 5485 | 155.0 | 214.0 | 271.0 | 2315 | 2905 | 3475
24 | 3155 404.5|487.0| 3980 | 487.0 | 569.5 | 169.0 | 230.0 | 288.0 | 2465 | 3075 | 3655
25 33454245 |509.0 [ 418.0|508.0 | 5925 | 187.0 | 249.0 | 309.0 | 2655 | 3275 | 3875
26 | 3465|4385 |524.0 | 438.0 | 530.0 { 6155 | 199.0 | 2630 | 324.0 | 2855 | 349.5 | 4105
27 | 3585|453.5(541.0 | 4545|5495 |637.0 [ 211.0 [ 278.0 | 341.0 | 302.0 | 369.0 | 432.0
28 | 3645|4595 (5470 ] 4765 | 5715 655.0 | 217.0 | 284.0 | 347.0 | 324.0 | 391.0 | 454.0
29 | 3765|4735 |562.0 | 496.5 | 5935 | 682.0 | 229.0 | 298.0 | 362.0 | 344.0 | 413.0 | 477.0
30 |3835480.5|569.0 | 5205 | 6175 | 706.0 | 236.0 | 306.0 | 369.0 | 368.0 | 437.0 | 501.0

a

? Devernalization at 13-18'C for the same length of time as vernalization, at 18-27°C for
double length of time as vemalization, and over 27°C for triple length of time as

vernalization.
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Table 41.

Cumulative time

strawberry field in Nonsan in December, 1996.

in hours by canopy temperature

in

Cumulative time in hr at

Cumulative time in hr left over

after devernalization

Date | o ¢ 1 0-6 | 0-7 Below 0-5¢ | 0-6% | 0-7% Below
t|lc|c|s5c|6CiT7C| ¢c | € | ¢ |FC|6*C|7FC
1| 4065 | 4805 | 5020 | 5435 | 6405 | 7290 | 2590 | 3280 | 3920 | 3910 | 4600 | 5240
2 | 4150 | 4915 | 6040 | 5625 | 6625 | 7515 | 2675 | 3390 | 4040 | 4100 | 4815 | 5465
3 | 4210 | 4995 | 6140 | 570 | 6765 | 7680 | 2735 | 3470 | 4140 | 4225 | 49%60 | 5630
4 | 420 | 5075 | 6220 | 5960 | 6965 | 7880 | 2815 | 350 | 4220 | 4425 | 5160 | 5880
5 | 4370 | 5155 | 6300 | 6150 | 7165 | 8080 | 2895 | 3630 | 4300 | 4625 | 5360 | 6030
6 | 430|575 | 6320 | 6390 | 7405 | 8320 | 2015 | 3660 | 4320 | 4865 | 5600 | 6270
7 | 410 ] 5195 | 6340 | 6630 | 7645 | 8560 | 285 | 3670 | 4340 | 5105 | 5840 | 610
8 | 420 | 505 | 6350 | 6830 | 7855 | 8760 | 245 | 380 | 4350 | 5305 | 660 | 6710
9 | 45| 5220 | 6365 | 6990 | 8015 | 8920 | 2060 | 395 | 4365 | 5465 | 6210 | 6870
10 | 4460 | 5285 | 6435 | 7115 | 8180 | 9090 | 285 | 3760 | 4435 | 5690 | 6375 | 1040
0| 4505 | 5330 | 6480 | 7305 | 8370 | %80 | 3080 | 3305 | 4480 | 5780 | 6665 | 7280
12 | 4525 | 5360 | 6530 | 7485 | 860 | 390 | 360 | 3835 | 4830 | 5060 | 6755 | 7440
13 | 4570 | 5125 | 6605 | 7690 | 8785 | 9725 | 3095 | 300 | 4605 | 6165 | 6980 | 7675
14 | 4505 | 5510 | 6690 | 7850 | 9005 | 9945 | 3120 | 385 | 4690 | 6325 | 7200 | 705
15 | 4640 | 5665 | 6750 | 8020 | 9175 | 10130 3125 | 3990 | 4710 | 6455 | 7330 | 8040
16 | 4765 | 5695 | 6015 | 8170 | w40 {10320 3250 | 4130 | 4875 | 6605 | 7495 | 8230
17| 4910 | 5840 | 1060 | 8375 | %45 | 10525 3095 | 4275 | 5020 | 6810 | 700 | 8435
18 | 4910 | 5840 | 7060 | 8615 | 9785 | 10765 095 | 4275 | 5020 | 7050 | 7040 | 8675
19 | 4355 | 5905 | 7130 | 8820 | 1001.0| 11000| 340 | 4340 | 5090 | 7255 | 8165 | W10
0 | 4980 | 590 | 7190 | 9025 | 10235| 1240 3465 | 4385 | 5150 | 7460 | 800 | 9150
2 |55 | 6ws | 7275 | 9175 | 10425 | 1430 3510 | 4470 | 5235 | 7610 | 8580 | w40
2 | 5070 | 6110 | 7350 | 9260 | 10540 | 1545 355 | 4545 | 5310 | 7695 | %05 | 955
B |sis5 | 6215 | 755 | 9470 | 10770| 11775 | 3640 | 4650 | 5415 | 005 | 825 | %685
2 | 5200 | 6280 | 730 | %00 | 10920| 11935 | 3685 | 4715 | 5490 | 8085 | %075 | w45
% | 525 | 6340 | 7605 | 0785 | 11140| 12175| 3115 | 4775 | 5665 | 8220 | 9295 | 10080
% |55 | 6380 | 7685 | 9965 | 1340 12410| 3735 | 4815 | 5645 | 8400 | 3495 | 10820
21 15310 | 6465 | 7785 | 10130| 11525 ] 12610 | 3775 | 4880 | 5725 | 8545 | 9660 | 10600
B | 5320 | 6635 | 7865 | 10065 | 11720] 12825 | 3885 | 4925 | 5780 | 8655 | 9830 | 10690
0 | 5345 | 6580 | 7980 | 10455 | 11980 | 13065 | 3810 | 4970 | 5845 | 8845 | 10040/ 10020
3 | 535 | 6605 | 7960 | 10580 12060 13190 | 3830 | 4995 | 5875 | 8970 | 10170 | 1165
31| 5470 | 6720 | 890 | 1070/ 12280 | 13425 | 385 | 5110 | 6005 | 9180 | 10390 | 11290

Z Devernalization at 13-18C for the same length of time as

vernalization.
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Table 42. Cumulative time in hours by canopy temperature in a
strawberry field in Nonsan in October, 1997.

) o Cumulative time in hr left over
Cumulative time in hr at L
after devernalization

Date | o ¢ | 9-6 | 0-7 Below 0-5% | 0-62 | 0-72 Below
ct|ltctlc|sciec|ic| ¢ | ¢l ¢ |gc]|6tc|7?C

1

2

3

4

5

6 | 80| 10| 130 80| 110/ 130 20 20

7 | 210| 25| 270| 210] 25| 270] 60| 65| 90| 60| 65| 90

8 | 270] 315| 30| 270{ 315| 30| 60| 75| 100| 60| 75| 100

9 | 200| 35| 380| 200/ 35| 30| 60| 75| 00| 60] 75/ 100

10 | 400] 485| 515| 400| 485| 515| 60| 75| 105 60| 75| 105

11 500 600| 635| 500| 600 635 80 [ 11.0 | 145| 80| 110| 145
12 610} 720| 765| 610 720| 765| 130 | 170 | 215| 130| 170| 215
13 690| 820| 80 690 80| 80| 130 | 170 | 230 130} 170 230
14 780§ 9201000 | 780] 920(1000| 130 { 170 { 230 130} 170] 230
15 830110501140 89.0110501140| 130 | 180 | 250| 130 180{ 250
16 %0 1140|1250 | 950}1140(1250| 130 | 180 | 250 130| 180| 250
17 98011901310 | 980}1190|131.0| 130 | 180 | 250 130| 180| 250
18 1100012201350 100012201350 130 { 180 | 250 130| 180| 250
19 1080 1305|1435 108013051435 130 | 180 | 250 130| 180| 250
20 11080 1305|1435 1080 1305|1435 130 | 180 | 250 130| 180| 250

21 | 10801305 143510801305} 1435| 130 | 180 | 250| 130| 180| 250
22110801305 1435|1080 1305 1435| 130 | 180 | 250} 130| 180 250
23 | 11001335 1475|1100 1335|1475 130 | 180 | 250} 130| 180| 250
24 | 11001335 1475|1100 | 1335|1475 130 | 180 | 250 130} 180| 250
25 | 1150113951535 | 1150} 1395|1535 140 | 200 | 270| 140} 200| 270
26 |1230)1485|1630(1260| 15151660 | 220 | 200 | 365| 250| 320, 395
27 | 134016051755 141.0 | 1675|1825 33.0 | 41.0 | 490} 400| 480 56.0
28 11440]173511945|156.0 | 185!2065| 430 | 540 | 680 550 | 660| 80.0
29 | 1510 1855|2065 | 168.0 | 2025|2235 500 | 660 | 800 | 670| 830| 970
30 |{1580|196512185|186.0 | 2245|2465 570 | 770 | 920 85010501200
31 {1660 | 2055 | 2280 | 202.0 | 2415 | 264.0 | 650 | 86.0 | 1015 | 101.0 | 1220 1375

% Devernalization at 13-18C for the same length of time as vernalization, at 18-27C for
double length of time as vernalization, and over 27C for triple length of time as
vernalization.
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Table 43. Cumulative time in the hrs by canopy temperature in a
strawberry field in Nonsan in November, 1997.

. o Cumulative time in hr left over
Curmnulative time in hr at L
after devernalization

Below

Dat Bel 1 .
a1 0-50-6|0-7 s 0-5% | 0-6% | 0-7

c|ltct|ci{sc|lec|7C| ¢ | | ¢ |FCc|6C|PC

171012125 2350 | 2200 | 261.5 | 284.0 | 66.0| 89010451150 1380 1535
1790 | 221.5 | 2445 | 233.0 ] 2755 | 2985 69.0| 93.0{109.0| 1230|1470 | 1630
1900 [ 2335 | 257.0 | 250.0 | 2935 {317.0| 75010001165 1350 | 160.0 | 1765
2000 2440 | 2680 | 263.0 | 307.0 | 331.0| 7901045 121.5| 1420 | 1675 | 1845
2080 | 252512770 12750 | 3195 | 344.0| 87011301305 154.0 | 180.0 } 1975
2130 | 258.0 {2830 289.0 | 334.0 | 359.0 | 87.0 (1130 1305]161.0 18752055
2170 | 2625 [ 289.0 | 300.5| 3460 | 3725| 87.0 | 113.0 | 1315{ 1675 | 1945 | 214.0
2200 | 266.0 [ 2925|3135 3595 386.0 | 87.0 | 1135|1320 | 1775 205.0 | 2245
2220 | 269.0 [ 2975|3225 3695|3980 | 87.0 (1145|1350 | 1845 | 213.0 | 2345
2260 | 274.0 | 304.5| 3265 | 3745 | 405.0 | 87.0| 1145|1360 | 1845 | 213.0| 2355

W o0~ O U1 & W N —

—
<

11| 233028153125 3335|3820 | 4130 87.0|1145 1360|1845 2130|2355
12233012815 31253335 3820 | 4130 87011451360 1845|2130 | 2355
13 |233.0( 2815|3125 3335|3820 | 4130 | 87.0|1145]| 1360|1845 213.0 {2355
14 | 233028153125 3335 3820|4130 | 87.0|1145]136.0| 1845 213.0| 2355
15 |2420291.0 3235|3425 3915|4240 905} 11851 141.5] 188.0 | 217.0 | 241.0
16 | 250.0 | 304.0 | 337.0| 3505 | 4045|4375( 9351265 150.0 | 191.0 | 225.0 | 249.5
17 12660 (3240 | 3580 | 3685 | 426.5 | 460.5 | 1095 | 146.5 | 171.0 | 209.0 | 247.0 | 2725
18 | 280.0 {3385 3730|3825 |441.0 | 4755 [ 1195 | 157.0 | 182.0 | 219.0 | 257.5 | 283.5
19 | 292.0| 3515 | 387.0 | 3985 | 458.0 | 4935 | 127.5 | 166.0 | 192.0 | 231.0 | 2705 | 2975
20 | 303.0)3635!401.0|411.5|472.0 | 5095 | 1275|1660 | 194.0 { 2320 | 2725 | 3015

21 | 3110|3735 411.0 | 4195 | 482.0 | 5195 | 1355 | 176.0 | 204.0 | 240.0 | 2825 | 311.5
315.0 | 3795 | 417.0 | 4235 | 488.0 | 5255 | 135.5 | 176.0 | 204.0 | 240.0 | 2825 | 311.5
32801 393.0 | 431.0 | 4365 | 501.5 [ 5395 | 137.5 | 1785 | 207.0 | 242.0 | 285.0 | 314.5
333.0 | 398.0 [ 436.0 | 4455 | 5105|5485 | 1375 1785 | 207.0 | 245.0 | 2880 | 3175
333.0 | 398.0 [ 436.0 | 4455 | 5105 | 5485 ] 137.5 | 1785 | 207.0 | 245.0 | 2880 | 317.5
333.0 | 398.0 [ 4380 | 4455 | 510.5 | 550.5 | 137.5 | 1785 | 207.0 | 245.0 | 2880 | 317.5
336.0 | 403.0 [ 444.0 | 4485|5155 [ 556.5 | 137.5 [ 1785 | 208.0 | 245.0 | 2880 | 3185
336.0 | 407.0 | 449.0 | 4485 | 519.5 | 561.5 | 137.5 | 1785 | 208.0 | 245.0 | 288.0 | 3185
336.0 | 407.0 [ 449.0 | 4485 | 519.5 | 561.5 | 1375 | 1785 | 208.0 | 245.0 | 2880 | 3185
30 13430]4145]4565|4555|527.0 [ 569.0 | 137.5{ 1785 | 208.0 | 245.0 | 288.0 | 3185

IS

% Devernalization at 13-18C for the same length of time as vernalization, at 18-27C for
double length of time as vernalization, and over 27C for triple length of time as
vernalization.
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Table 44.

Cumulative time in hours by canopy temperature

strawberry field in Nonsan in December, 1997.

in

Cumulative time in hr at

Cumulative time in hr left over

after devernalization

Dat
ate 0-5

Below

0-6 | 0-7
T T | 5C { 6C

7C

0-6°
T

0-7*
C

Below

5C

62C

72C

3550
366.0
371.0
3720
3780
3%0.0
3%0.0
400.0
4140
4195

W o0 -3 O O & W N —

—
o

11 | 4245
1214305
13 | 4365
14 | 4465
15 | 4%5
16 | 4665
17 | 4805
18 | 485
19 | 4945
20 |35025

5105
5145
5235
3305
420
9.0
51.0
64.0
5680
5720
5750

LEEIRIRBIIRN

4315 | 4735 | 4715 | 5500
4300 | 481.0 | 4875 | 5605
450 | 4830 | 5085 | 5825
4465 | 4895 | 5265 | 601.0
4525 | 4355|5425 | 6170
4665 | 5135 | 5645 | 631.0
4665 | 5195 | 5645 | 631.0
4765 | 5435 | 5645} 6410
4915 | 5695 | 5865 | 664.0
4975 | 5665 | 609.0 1 6870

5025 | 5705 | 6330 | 711.0
095 | 5775 | 6560 | 7360
5160 | 58451 6770 | 7365
5270|5975 | 6870 | 7675
5375 | 6080 | 7040 | 785.0
5485 | 6200 | 7230 | 8050
9635 | 636.0 | 7430 | 826.0
5775|6620 | 7560 | 8440
5895 | 666.0 | 761.0 | 8560
6005 | 677.5| 769.0 | 867.0

6125 | 691.5 | 7770 | 8790
6245 | 7005 | 781.0 | 891.0
635.5 | 7185 | 792.0 | 9040
6480 | 731.5 | 806.0 | 9185
6545 | 1380 | 8205 | 9330
6625 | 7470 | 8345 | 9480
6750 | 7595 | 8515 | 9665
6785 | 7630 | 8680 | 9825
6845 | 770.0 | 887.0 | 10035
630.5 | 776.5 | 9030 | 1021.5
6935 | 779.5 | 920.0 | 10385

592.0
6025
625.5
644.0
660.0
678.0
684.0
708.0
732.0
755.0

779.0
803.0
8250
8380
865
876.5
8985
9185
9325
9440

%80

972.0

937.0
1002.0
1016.5
10325
1050.0
1067.0
1089.0
11075
11245

2115
2175
2235
2210
2370
2470
261.0
2690
2690
2690

2730
2150
2180
2830
20
283.0
2920
2920
2%6.0
300.0
302.0

1845
2020
2080
2090
2090
2230
2230
2330
2480
240

2290
266.0
2125
2no
815
2885
3135
3215
3305
3330

3410
1.0
36.0
315
615
H15
3711.0
3710
3770
3830
30

2240
2315
2385
2395
2395
2515
2635
2815
3035
309.5

3145
215
3285
33%.0
3455
375
37135
3895
3945
3975

4075
4195
4265
4325
4325
4335
430
430
400
46.5
4585

266.0
2160
2970
K21 )
3245
3365
336.5
346.5
3685
391.0

4150
4380
459.0
462.5
4795
4985
5185
530.5
530.5
5305

534.5
5365
15
5485
1.0
%570
571.0
3805
5995
6155
631.5

3100
3205
3425
3605
3705
3345
3845
345
4175
4405

4645
4885
5100
5145
5320
5320
5730
591.0
59340
5%.5

604.5
6145
621.5
6290
631.5
6385
633.0
653.0
684.0
702.0
7180

3405
1.0
3740
3920
402.0
4200
426.0
4500
4740
4970

521.0
450
%67.0
5735
991.0
612.0
634.0
64.0
659.0
662.0

672.0
6840
693.0
701.0
7035
7115
726.0
736.0
780
776.5
7925

% Devernalization at 13-18T for the same length of time as vernalization,

vernalization.
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double length of time as vemalization, and over 27°C for trniple length of time as



Table 45. Time passing the dormancy breaking point in strawberry cv,

Suhong in Nonsan.

Time passing 250-300 hrs(month, day)
Canopy 1996 1997
temperature | Searting before the| Starting from the |Starting before the | Starting from the
deepest dormancy | deepest dormancy | deepest dormancy |deepest dormancy
0-5 11.19 - 11.24 1129 - 12. 3 11.16 - 11.20 12. 9 - 12.16
0-6 1113 - 11.17 1125 - 11.29 11. 5 - 11.16 12. 4 - 1210
0-7 11. 7 - 11.12 11.22 - 11.25 11. 3 - 11.10 12.1 -12.7
5 below 1115 - 11.19 11.24 - 11.26 11.3-11 7 1123 - 12. 2
6 below 1111 - 11.14 11.22 - 11.24 11.1 -11. 4 11.21 - 11.30
7 below 11. 6 - 11.10 11.19 - 11.22 1031 - 11. 3 11.20 - 11.24
0-5+DV 12. 1 - 1211 12. 1 - 1213 12.17 - 12.10 -
0-6+DV 11. 6 - 11.30 1127 - 12. 1 12.10 - 12.17 12.18 - 1229
0-7+DV 1122 - 11.25 1124 - 11.27 12.6 - 12. 9 12.15 - 12.19
5 below DV 1125 - 11.27 1125 - 11.28 12.1 - 12. 4 12. 6 - 12.10
6 below DV 1122 - 11.24 1123 - 11.26 11.18 - 12. 1 12.4 - 12. 9
7 below DV 11.18 - 11.21 11.20 - 11.23 1117 - 12.20 12.3 - 12. 6

vl JAAZNE dEN 83

AULAH AR 4FYUE FRAESY AEe sholmz Axed
of QAP A71Y AURAL Table 463 2 95~9%6d AFolE Y4
90 Fo zAA 128109 YU EREH Pust BAHUD WY 2AFF
o zAlIAE 119309 YAl FRE AU BANUT 96~97 ZAlol
AE 94 0FF9 ZAelA 129209 dAolFRE AUs wA=A,

AR YUAZE UL Holst A AL dlo] WE r)FAolz
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Table 46. Number of runner development per plant as influenced by the time
of transferring strawberry cv, Suhong to greenhouse with artificial

lighting in Nonsan in 1995 to 1998.

No. of runners developed
wansfer to % - % % - 97 - %
greenhouse Until After Until After After
90 days 21 weeks 90 days 21 weeks 20 weeks

9.20 - - 0.2
9.30 - - 0.10.1
10.10 - - -
10.20 - - - - -
10.25 - - -
10.30 . - - - - -
11. 5 - - - - -
11.10 - - - - -
11.15 - - - - -
11.20 - - - - -
11.25 -
11.30 - 1.8 - - -
12.10 0.3 1.6 - - 02
12.20 14 54 - 08 0.2
12.30 1.2 5.8 20 42 04
1.10 33 9.8 0.6 31 38
1.20 45 106 08 35 34
1.30 6.5 14.1 - - 49
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Table 47. Flower stalk length as influenced by the time of transferring
strawberry cv, Suhong to greenhouse with artificial lighting
in Nonsan in 1995 to 1998.

Flower stalk length(cm)
Date of transfer (90 days after moving plants into greenhouse)
to greenhouse
95 - 96 97 - 98
9.20 16.5 104
9.30 16.8 117
10.10 18.2 126
10.20 169 135
10.25 13.7 16.2
10.30 ' 153 156
11. 5 13.8 177
11.10 13.7 174
11.15 13.0 132
11.20 120 16.3
11.25 15.2
11.30 119 16.0
12.10 14.3 145
12.20 156 15.9
12.30 12.8 169
1.10 16.5 16.3
1.20 13.0 173
1.30 147 12.2

AL QANTE 53

x4 dAAI7I'E +3F 2 Table 48, 499 Zh 95~96d Aol M=
114209 ~12€10¢ JEAM A2 F3o] Fed ol A7l A
FolA et Zo] HFALHE YeEbHE JAAI 7]l #HFste RolUdt. 97~

98 APl e Z7IFFdAM F2 AFAE 22 XA
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Table 48. Yield per plant as influenced by the time of transferring strawberry
cv, Suhong to greenhouse with artificial lighting in Nonsan in 1995 to

1996.
Early yield Total yield
Date of transfer (Jan. to Mar.) (Dec. to May)
to greenhouse , - - - - -
No. of fruits. | Fruit weight (g) [ No. of fruits. |Fruit weight (g)
9.20 5.4 586 127 1426
9.30 40 494 87 100.5
10.10 49 526 108 1289
10.20 26 241 98 1127
10.25 24 11.7 56 66.9
10.30 30 296 10.1 110.8
11. 5 29 297 103 108.2
11.10 25 282 76 91.2
11.15 24 219 86 126.2
11.20 24 25.1 136 1795
11.30 28 26.7 127 1348
12.10 2.8 346 98 1535
12.20 29 355 6.4 99.6
12.30 0.4 45 2.1 34.1
1.10 02 28 1.3 222
1.20 - - 1.0 11.2.
1.30 - - 0.8 8.3

Table 49. Yield per plant as influenced by the time of transferring strawberry
cv, Suhong to greenhouse with artificial lighting in Nonsan in 1997 to

1998.
Date of transfer Early yield (Jan. to Mar.)
to greenhouse No. of fruits. Fruit weight (g)
9.20 6.0 70.1
9.30 78 80.4
10.10 72 94.6
10.20 72 985
10.25 8.1 1165
10.30 6.8 96.0
11. 5 8.4 1173
11.10 9.7 1395
11.15 7.1 1025
11.20 82 1119
11.25 80 1445
11.30 9.0 1150
12.10 6.8 86.0
12.20 6.6 76.6
12.30 5.0 71.0
1.10 40 726
1.20 25 3.5
1.30 02 26
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Date of entry into extended day-length house

Fig 31. Petiole growth after 6, 12, 18weeks as influenced by
date of entry into extended day-length greenhouse in
strawberry cv. Hokowase in Nonsan during 1995-1996

- 130 -



—o— 11Week
g+ 12Week | < Weeks after entry
6
§
°© 51
c
K]
()
B
r- IR
(Yo
@©
L]
-l
3 4
3 1 1 1 1 A 1 1 1 L
-8— 11Week
--9- 12Week
4 4
£
S
£
o
2
XY 31
kY
£e]
=
)
o
2 4
1 T

T T T T T

10,20 1030 115 11,10 11,15 1120 1130 1210 1220

Transferring date(month/date)

Fig. 32. Effect of date of transfer plants into day-length greenhouse
on petiole and leaf blade elongation measured 11, 12weeks
after transferred in strawberry "Hokowase" (Nonsan,96-97).
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Fig. 33. Effect of date of transfer plants into day-lenth greenhous

on petiole and leaf blade elongation measured 8, 12weeks
after transferred in stawberry "Hokowase"(Nonsan, 97-98).
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Table 50. Effect of the date of transferring plants into the greenhouse on
the growth of petiole and leaf blade in strawberry cv,

Hokowase grown in Nonsan in 1995-1996.

Petiole length(cm) Leaf blade length(cm)
Date of Weeks after moving outdoor Weeks after moving outdoor
transfer plants into greenhouse plants into greenhouse

5 6 7 12 18 5 6 7 12 18

9.20 46 | 51 - 36 | 30 | 49 | 50 - 41 | 31
9.30 45 | 46 - 31 | 30 | 49 | 49 - 37 | 36
10.10 44 | 45 - 31| 31 | 47 | 48 - 42 | 32
10.20 31 | 32 - 29 | 28 | 44 | 44 - 40 | 3.0
10.25 30 | 3.1 - 31 | 35| 44 | 44 - 38 | 33
10.30 20 | 22 - 25| 34 | 40 | 41 - 32 | 34
11. 5 20 | 21 - 34 | 43 | 37 | 37 - 31 | 40
11.10 19 | 21 - 34 | 38 | 37 | 37 - 35 | 40
11.20 1.8 | 19 - 38 | 42 | 34 | 35 - 39 | 42
11.30 18 | 19 - 39 | 33 | 38 | 39 - 39 | 40
12.10 11 | 14 - 38 | 34 | 32 | 33 - 45 | 46
12.20 18 |21 | 47 |58 392930 | 39| 52| 43
12.30 21 | 24 (63|71 | 90|33 |34 |52 ]| 66| 83
12.10 44 {47 | 93 | 62 |70 | 45| 45 | 60 | 63 | 78
1.10 54 73 | 82 | 74 | 127 | 46 | 57 | 59 | 69 | 102
1.20 30 | 39 | 51 | 83 |116| 38 | 37 | 44 | 7.1 | 100
1.30 26 134 |46 193 | 132 38 | 39 | 43 | 84 | 100

Petiole length : third leaf from a new leaf
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Table 51. Effect of the date of transferring plants into the greenhouse on

the growth of petiole in strawberry cv, Hokowase grown in

Nonsan in 1996-1997.

Petiole length(cm)
Date of Weeks after moving outdoor plants into greenhouse
transfer
1 2 3 4 5 6 7 8 9 10
10.20 34 139 |38 (3137131136131 }22]|21
10.30 38 123 | 25 | 27| 27 ] 21 14 | 14 | 16 | 20
11. 5 26 | 19 { 25 | 23 | 25 | 21 1513 20 1.3
11.10 16 | 21 2.1 23| 23| 21 13| 14 13 | 14
11.15 19122 1252811914 |22 |16 |18 | 23
11.20 24 | 277 | 26 | 21 15116 { 16 | 1.2 | 24 | 23
11.30 29 | 32119 |20 17|20 )27 301421} 22
12.10 301 25123 (29| 26129 25|27 {371 38
12.20 24 | 24 |1 23 | 31 25 | 31 3.1 34 | 54 | 74
12.30 21 | 23 | 36 | 38| 49 | 64 | 68 | 82 | 98 | 97
1.10 27 132|137 | 3844 56|59 109117119
1.20 32 {132 |34 /36 45 [ 57 | 70 | 80 | 133|130
Date of Weeks after moving outdoor plants into greenhous
transfer 11 12 13 14 15 16 17 18 19 20
10.20 20126 {36 371323132 |31]24]| 30
10.30 22119 119 19|23 |26 (23|23 |24 22
11. 5 14 | 19 | 20 | 22 | 24 | 24 | 24 | 23 | 25 | 22
11.10 19 | 26 | 21 | 22 | 23 (24 | 27 | 25| 26 | 3.0
11.15 27 | 25 |27 | 25|28 | 28|32 | 33| 34| 35
11.20 26 | 26 | 2929|129 |29 |35 38| 37| 45
11.30 28 131 |31 (39] 41 |52 |55] 45| 50| 67
1210 | 41 | 44 | 46 | 53 |58 |61 |55 |50 |90 | -
12.20 82 | 106|107 (109|107 | 105 | - - - -
12.30 102 | 104 { 104 | 105105 | 100 | 100 | - - -
1.10 121 (1231118121 (134|105 | 105 | - - -
1.20 130 [ 115] 121 | 122 - - - - - ~
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Table 52. Effect of the date of transferring plants into the greenhouse on
the growth of petiole in strawberry cv, Hokowase grown in

Nonsan in 1997-1998.

Petiole length(cm)
Date of Weeks after moving outdoor plants into greenhouse
transfer

i 2 3 4 5 6 7 8 9 10
9.20 4.1 4.2 38 49 47 55 52 5.1 5.0 6.6
9.30 38 36 30 35 46 5.0 48 54 44 52
10.10 35 35 39 38 42 4.2 42 47 46 48
10.20 35 38 34 36 39 39 38 40 36 35
10.25 45 4.7 34 33 36 4.2 35 37 39 36
10.30 40 3.2 30 35 35 33 35 33 36 35
11. 5 3.7 33 33 35 33 34 35 36 34 35
11.10 39 37 37 4.1 37 38 38 4.0 45 37
11.15 38 39 4.1 40 38 3.7 33 3.1 3.0 2.2
11.20 36 3.2 34 34 3.1 4.3 29 238 3.0 2.8
11.25 39 45 34 38 35 3.2 34 35 34 26
11.30 32 2.8 31 30 25 27 30 30 26 3.0
12.10 34 26 28 27 28 2.3 29 3.1 3.0 3.0
12.20 4.1 39 37 36 39 45 41 37 4.0 39
12.30 33 33 32 35 34 41 4.0 4.3 45 4.6
1.10 26 3.0 35 45 46 6.8 5.7 5.7 6.3 6.4
1.20 3.1 30 3.1 40 44 6.0 5.6 58 55 58

Date of Weeks after moving outdoor plants into greenhouse
transfer 11 12 13 14 15 16 17 18 19 20
9.20 45 4.7 49 38 5.0 49 4.2 47 33 -
9.30 44 4.7 44 4.3 43 39 4.2 4.1 43 41
10.10 46 4.3 49 40 4.2 40 4.0 6.0 39 3.7
10.20 35 38 4.0 37 40 4.1 35 44 4.1 4.2
10.25 38 37 44 29 34 33 38 35 33 34
10.30 34 36 35 36 4.0 39 45 42 39 4.0
11. 5 33 35 35 35 37 48 45 4.7 46 4.5
11.10 40 39 40 4.0 4.1 46 43 46 44 45
11.15 2.8 37 34 29 3.1 29 29 3.0 3.0 28
11.20 27 32 29 3.2 30 31 33 35 33 35
11.25 25 30 3.0 3.1 3.1 35 3.1 3.0 3.1 35
11.30 30 3.1 33 3.2 30 32 36 3.2 37 47
12.10 34 36 37 34 36 35 37 36 45 4.0
12.20 .41 45 39 37 36 4.4 49 47 5.1 49
12.30 45 47 4.3 44 49 5.0 5.1 5.0 49 48
1.10 5.4 48 59 6.2 6.1 56 56 49 59 -
1.20 5.6 6.8 58 6.3 6.7 6.0 5.2 52 - -
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Table 53. Effect of the date of transferring plants into the greenhouse on
the growth of leaf blade in strawberry cv, Hokowase grown in
Nonsan in 1997-1998.

Leaf blade(cm)
Date of Weeks after moving outdoor plants into greenhouse
transfer
1 2 3 4 5 6 7 8 9 | 10
9.20 56 49 6.0 5.7 6.3 56 58 6.5 6.3 6.4
9.30 5.7 56 51 48 48 56 56 5.0 53 49
10.10 5.1 49 48 4.7 50 53 4.7 4.4 47 39
10.20 5.4 44 47 46 42 4.3 42 42 45 42
10.25 47 48 4.2 43 43 4.3 38 40 45 45
10.30 46 39 39 38 38 37 38 38 40 40
11. 5 35 37 39 38 38 36 36 39 4.1 4.1
11.10 46 45 4.1 44 42 42 35 4.1 4.4 39
11.15 438 46 4.2 43 4.2 4.3 4.3 38 34 2.8
11.20 45 4.2 4.1 40 39 37 37 32 35 33
11.25 45 48 4.1 42 43 4.2 4.0 38 4.2 3.2
11.30 3.1 4.0 4.0 4.1 34 35 36 33 36 35
12.10 39 34 32 42 37 36 35 36 37 32
12.20 45 45 46 4.1 39 42 4.3 37 43 39
12.30 40 4.0 39 3.7 38 45 37 44 41 48
1.10 3.2 36 35 45 40 5.1 5.1 56 57 6.1
1.20 37 31 35 3.8 4.0 5.3 49 5.1 5.2 5.2
Date of Weeks after moving outdoor plants into greenhouse
transfer 11 12 13 14 15 16 17 18 19 20
9.20 52 53 6.9 50 6.1 59 53 58 44 -
9.30 5.4 51 51 50 50 48 53 50 5.0 49
10.10 48 49 57 49 49 47 4.7 41 4.1 4.0
10.20 43 46 43 4.0 45 42 40 4.2 39 4.2
10.25 44 43 48 35 38 36 40 33 35 35
10.30 38 40 39 4.2 4.1 40 43 43 43 42
11. 5 38 38 42 44 42 5.0 38 45 45 33
11.10 40 40 4.1 4.2 44 4.3 4.3 45 45 43
11.15 34 37 32 3.1 34 2.7 3.1 35 35 36
11.20 34 32 32 34 33 34 33 36 38 38
11.25 32 33 31 33 34 34 36 36 37 4.0
11.30 32 34 36 36 33 36 37 38 43 5.1
12.10 34 35 34 35 35 34 39 4.1 49 47
12.20 4.3 47 43 43 42 46 49 48 5.0 53
12.30 51 48 48 53 51 53 5.1 55 57 51
1.10 58 53 6.4 6.5 6.1 6.2 6.2 59 6.1 -
1.20 5.3 6.5 6.0 6.3 6.3 59 56. | 57 - -
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Table 54. Date to move plants into the greenhouse on the basis of the time
passing the 300 to 450 hrs of cumulative time of exposure to low
temperature in semiforcing culture with artificial lighting in
strawberry cv, Hokowase in Nonsan.

Time passing 300 to 450 hrs Time(date) passing 500 hrs
Year at 5C or lower (date) at 5 or lower
Starting before the Starting from starting from
deepest dormancy the deepest dormancy the deepest dormancy
96 Nov.19 - Nov.27 Nov.26 - Dec. 4 Dec. 6
97 Nov. 7 - Nov.30 Dec. 2 - Dec.12 Dec.14
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Table 55. Time passing the dormancy breaking point in strawberry cv,

Hokowase in Nonsan.

Time passing 300-450 hrs(month, day)
Canopy 1996 1997
temperature | Searting before the| Starting from the |Starting before the |Starting from the
deepest dormancy | deepest dormancy | deepest dormancy |deepest dormancy
0-5 1124 - 1211 12. 3 -~ 1120 - 12.15 12.16 -
0-6 1117 - n1.27 1129 - 1222 1116 - 12. 5 12.10 - 1224
0-7 1112 - 11.22 11.25 - 1211 11.10 - 11.30 12. 7 - 1220
5 below 1119 - 11.27 1126 - 12. 4 11. 7 - 11.30 12. 2 - 1212
6 below 11.14 - 11.23 1124 - 12. 1 11. 4 - 11.19 11.30 - 12.10
7 below 11.10 - 11.18 11.22 - 11.29 1. 3 - 11.17 1124 - 128
0-5+DV 1211 - 1213 - 12.30 - -
0-6+DV 11.30 - 12.22 12.1 - 1224 1217 - 1229 -
0-7+DV 1125 - 1212 11.27 - 12.16 12.9 - 1229 1219 -
5 below DV 1127 - 12. 5 1128 - 12. 6 12. 4 - 12.13 1210 - 12.22
6 below DV 1124 - 12. 1 1126 - 12. 2 12.1 - 1211 12.9 - 1217
7 belowDV 1121 - 11.28 1123 - 11.30 1120 - 12. 8 12. 6 - 12.14
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Table 56. Number of runner development per plantb as influenced by the time
of transfernng strawberry cv, Hokowase to greenhouse with
artificial lighting in Nonsan in 1995 to 1998.

No. of runners developed
Date of % - 9% % - o7 97 - 98
transfer to
greenhouse until After until After After
90 days 21 weeks 90 days 21 weeks 20 weeks
9.20 - - . -
9.30 - - 0.1
10.10 - - 0.1
10.20 - - - - -
10.25 - - -
10.30 - - - - -
11. 5 - - - - -
11.10 - - - - -
11.15 - - - - -
11.20 - - - - -
11.30 - - - - -
12.10 - - - - -
12.20 - 03 - - 0.1
12.30 - 04 - 1.2 0.2
1.10 0.7 49 04 1.2 0.7
1.20 2.7 82 2.0 37 1.2
1.30 36 8.8 2.3
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Table 57. Flower stalk length as influenced by the time of transferring
strawberry cv, Hokowase to greenhouse with artificial lighting

in Nonsan in 1995 to 1998.

Flower stalk length(cm)
Date of transfer (90 days after moving plants into greenhouse)
to greenhouse
9 - 96 97 - 98
9.20 96 8.1
9.30 99 8.4
10.10 9.2 85
10.20 17 85
10.25 8.0 79
10.30 83 9.8
11. 5 75 8.8
11.10 76 84
11.15 8.0 55
11.20 74 6.6
11.25 7.1
11.30 ' 6.5 8.6
12.10 74 52
12.20 9.2 7.2
12.30 8.3 8.0
1.10 6.4 8.3
1.20 6.4 74
1.30 6.8 6.2
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Table 58. Yield per plant as influenced by the time of transferring

strawberry

cv, Hokowase to greenhouse with artificial lighting in Nonsan in 1995

to 1996.
Early yield Total yield
Date of transfer (Jan. to Mar.) (Dec. to May)
to greenhouse 3 - - - - 3
No. of fruits. | Fruit weight (g) No. of fruits. |Fruit weight (g)
9.20 10 74 44 41.1
9.30 0.1 08 45 50.5
10.10 09 8.4 52 499
10.20 02 14 38 38.1
10.25 06 5.1 45 418
10.30 04 2.8 45 42.1
11. 5 0.2 1.6 38 35.1
11.10 04 34 5.3 485
11.15 0.3 29 5.4 56.9
11.20 1.0 10.1 5.3 536
11.30 02 1.9 45 47.0
12.10 09 42 6.7 75.7
12.20 16 208 6.8 105.4
12.30 08 103 78 104.5
1.10 08 9.9 4.0 470
1.20 - - 22 343
1.30 - - 35 452
Table 59. Yield per plant as influenced by the time of transferring strawberry

cv, Hokowase to greenhouse with artificial lighting in Nonsan in 1997

to 1998.
Date of transfer Early yield (Jan. to Mar.)
to greenhouse No. of fruits. Fruit weight (g)
9.20 0.3 6.5
9.30 2.3 265
10.10 1.8 238
10.20 32 299
10.25 06 6.2
10.30 20 220
11. 5 48 414
11.10 16 16.3
11.15 0.1 16
11.20 09 105
11.25 1.3 145
11.30 13 11.8
12.10 0.3 33
12.20 0.1 45
12.30 02 20
1.10 04 6.3
1.20 0.1 14
1.30 - -
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Petiole length(cm)

—8— 6Week

20 4 --9-- 12Week <—~ Weeks after entry »
—m— 18Week
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10 -

2 T T T T T T T T T T T T ¥ T T
w20 830 1010 10720 1025 1030 1145 1110 1185 1120 1130 1210 12720 1230 110

Date of entry into extended day-length house

Fig. 34. Petiole growth after 6, 12, 18weeks as influenced by date
of entry into extended day-length greenhouse in strawberry
cv. Nyoho in Nonsan during 1995-1996.
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—&— 10Week <-- Weeks after entry

Leaf blade length(cmOQ

—0— 10Week

Petiole length(cm)
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1020 1030 115 11,10 1115 1120 1130 1210 1220 1230 1,10 120

Transferring date(month/date)

Fig. 35. Effect of date of transfer plants into day-length greenhouse
on petiole and leaf blade elongation measured 10weeks
after transferred in strawberry "Nyoho" (Nonsan,96-97).
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—-- 14Week
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Petiole length(cm)
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Transferring date(month/date)

Fig. 36. Effect of date of transfer plants into day-length greenhouse
on petiole elongation measured 8, 10, 12, 14weeks after
transferred in strawberry "Nyoho” (Nonsan,97-98).
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Table 60. Effect of the date of transferring plants into the greenhouse on
the growth of petiole and leaf blade in strawberry cv, Nyoho
grown in Nonsan in 1995-1996.

Petiole length(cm) Leaf blade length{cm)
Date of Weeks after moving outdoor plants Weeks after moving outdoor plants
transfer into greenhouse into greenhouse

5 6 7 12 18 5 6 7 12 18

9.20 7.0 75 - 6.2 6.1 6.2 6.3 - 6.0 5.0
9.30 6.6 6.7 - 6.1 48 6.1 6.1 - 59 44
10.10 7.3 74 - 79 84 75 76 - 6.5 58
10.20 5.8 59 - 6.1 6.2 6.3 6.3 - 6.2 5.1
10.25 4.7 48 - 5.1 47 6.0 6.0 - 59 45
10.30 30 32 - 38 55 5.0 5.1 - 43 47
11. 5 46 49 - 6.3 79 59 59 - 55 6.3
11.10 38 40 - 59 6.4 50 5.1 - 46 5.7
11.20 40 41 - 84 76 50 50 - 54 58
11.30 33 35 - 84 74 45 45 - 53 6.0
12.10 33 34 - 9.5 6.1 42 43 - 74 57
12.20 33 35 116 10.3 9.0 40 40 7.0 94 79
12.30 37 38 10.0 17.2 10.0 44 44 6.0 96 9.8
12.10 85 82 106 | 150 133 5.1 52 58 85 124
1.10 6.5 10.1 94 106 194 45 55 55 78 144
1.20 34 42 43 88 154 34 37 38 74 11.2
1.30 1.8 2.3 27 11.1 14.7 31 32 32 9.8 11.1

Petiole length : third leaf from a new leaf .
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Table 61. Effect of the date of transferring plants into the greenhouse on
the growth of petiole in strawberry cv, Nyoho grown in

Nonsan in 1996-1997.

Petiole length(cm)

Date of Weeks after moving outdoor plants into greenhouse

transfer

1 2 3 4 5 6 7 8 9 10

10.20 40 | 44 | 35 | 52 | 50 | 36 | 37 | 36 | 45 | 44
10.30 48 | 44 | 40 | 39 | 40 | 40 |.36 | 39 | 36 | 35
11. 5 32 |30 |36 30|30 |35|33]|33]|34]37
11.10 33 | 34|34 3337|3137 {37|30]| 39
11.15 41 | 33 | 33 |34 |34 34|33 (34| 35| 35
11.20 38 132 |38|30(29]29]29 |35 ]| 39| 37
11.30 34 129 | 26 |26 |27 |27 | 41 | 43 | 46 | 47
12.10 26 | 12 1201520 | 20|34 |58]|69]|65
12.20 28 | 26 |24 30|31 (35|37 | 58] 69105
12.30 34 |24 | 30|30 |31 |40 |54 |67 ] 81153
1.10 33 | 26 {31 |38 |48 | 56 | 65 119|130 121
1.20 38 125 125 125|138 (53| 71]|74]105]120

Date of Weeks after moving outdoor plants into greenhouse

transfer 11 12 13 14 15 16 17 18 19 | 20

1020 | 44 |55 | 58 | 59 | 62 | 43 | 63 | 50 | - | -
1030 |42 |42 |32 |41 |39 |40 | 42|39 | 43| -
1.5 |43 |38 |36 |42 | 45|47 |47 | 45 | 45| -
1110 | 3133394042 {42 39| - | - | -
1.5 |34 3536|3547 |40 62636163
1120 |38 |44 | 48 | 49 | 49 | 49 |58 | 65| 76 | -
1130 |52 |63 |60]102| 90| - |- 1| -1-1]-
1210 | 64 | 64 |112|116|118|119|124 | 130|140 -
1220 |70 | 95|95 |92 | 101|122 125|131 | 171 | 172
1230 | 153|153 |154 | 154|158 | 161|135 - | - | -
110 |19 |18{173|160|177| - | - | - | - | -
120 [125{90 |105/131(134] - | - | - | - | -

- 147 -



Table 62. Effect of the date of transferring plants into the greenhouse on
the growth of peticle in strawberry cv, Nyoho grown in
Nonsan in 1997-1998.

Petiole length{(cm)
Date of Weeks after moving outdoor plants into greenhouse
transfer ‘
1 2 3 4 5 6 7 8 9 10
9.20 6.6 54 4.7 5.7 67 | 6.7 78 76 71 75
9.30 4.0 4.3 46 53 63| 66 6.3 72 6.6 73
10.10 42 46 58 6.7 74 | 74 82 85 76 7.8
10.20 6.7 50 59 72 76 1 77 76 76 76 75
10.25 5.0 6.1 6.9 7.1 7.1 7.1 7.2 71 6.9 7.3
10.30 51 5.1 59 6.1 63| 66 59 6.5 6.2 6.3
11. 5 4.0 48 54 57 591 53 5.7 59 59 6.4
11.10 46 46 4.7 54 52| 56 59 6.0 6.0 6.1
11.15 36 45 36 33 39| 41 4.3 45 46 4.4
11.20 4.1 4.2 38 36 42 | 46 46 49 48 4.7
11.25 35 38 3.7 4.0 42 | 43 4.4 48 4.7 4.7
11.30 36 35 36 37 42 | 49 6.3 6.1 58 6.9
12.10 4.2 34 57 6.5 7.1 77 9.6 98 | 113 | 121
12.20 39 46 56 6.2 93 | 89 95 102 | 121 | 121
12.30 45 4.8 59 82 8.1 7.9 8.1 104 56 7.7
1.10 38 42 4.1 5.7 49 | 6.4 5.6 6.1 8.0 87
1.20 4.7 4.6 6.2 5.7 100 | 66 7.3 113 | 116 | 120
Date of Weeks after moving outdoor plants into greenhouse
transfer 11 12 13 14 15 16 17 18 19 20
9.20 73 6.6 6.9 6.6 6.5 6.1 7.1 5.6 45 6.1
9.30 6.9 6.5 6.5 6.5 6.6 6.6 6.3 56 6.0 4.7
10.10 80 79 7.7 74 78 74 8.0 6.1 53 -
10.20 73 82 7.2 75 6.2 6.3 6.6 55 6.9 6.6
10.25 7.0 6.9 72 6.0 6.8 6.6 6.0 6.4 6.3 72
10.30 6.2 6.6 6.2 6.5 6.7 53 56 6.2 6.2 7.2
11. 5 6.1 6.4 6.0 58 53 59 51 56 56 49
11.10 6.1 6.3 55 6.0 5.7 6.4 6.6 6.0 5.7 56
11.15 46 45 45 421 51 50 4.8 51 49 4.9
11.20 55 50 5.0 6.0 69 6.3 5.7 59 58 5.1
11.25 48 5.1 55 55 54 58 5.1 4.7 56 57
11.30 7.2 6.3 6.4 6.7 72 6.1 53 52 4.1 5.1
12.10 6.2 8.7 85 10.1 98 86 6.8 6.8 58 6.1
12.20 74 105 | 111 9.0 9.0 9.0 6.8 6.5 58 55
12.30 89 118 | 104 83 75 86 7.2 72 6.4 54
1.10 80 7.9 9.0 10.1 9.2 85 89 80 88 -
1.20 145 | 105 | 105 | 97 83 71 7.3 7.3 - -
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Table 63. Effect of the date of transferring plants into the greenhouse on
the growth of leaf blade in strawberry cv, Nyoho grown in

Nonsan in 1997-1998.

Leaf blade(cm)
Date of Weeks after moving outdoor plants into greenhouse
transfer
1 2 3 4 5 6 7 8 9 10
9.20 70 6.9 6.0 6.4 74 70 7.1 79 75 74
9.30 6.4 6.7 59 6.0 6.0 78 19 7.1 73 7.1
10.10 49 59 6.5 6.9 76 75 71 7.1 7.0 7.1
10.20 57 49 6.3 6.5 6.8 69 6.3 6.3 6.2 6.7
10.25 5.1 55 6.3 6.4 6.2 57 6.1 6.0 6.4 6.6
10.30 50 49 52 5.1 53 55 5.3 5.6 6.2 6.3
11. 5 5.1 53 51 50 48 48 50 5.6 6.5 59
11.10 5.1 5.1 57 50 49 5.0 56 5.4 55 58
11.15 46 49 45 46 4.2 46 44 45 4.4 44
11.20 48 46 44 44 44 45 45 4.6 48 45
11.25 4.3 43 40 4.1 41 4.2 43 46 45 45
11.30 44 4.2 4.2 4.1 41 4.3 53 55 5.8 54
12.10 4.7 46 50 5.2 54 55 6.9 7.7 82 8.0
12.20 48 44 46 52 6.3 7.2 6.7 5.7 7.6 50
12.30 50 50 5.0 6.3 6.4 5.7 56 6.1 4.6 58
1.10 39 41 42 45 39 45 46 51 6.7 73
1.20 46 4.6 5.1 4.5 9.1 5.2 53 8.1 8.4 9.3
Date of Weeks after moving outdoor plants into greenhouse
transfer 11 12 13 14 15 16 17 18 19 20
9.20 74 6.7 6.9 70 72 7.2 74 74 5.0 6.5
9.30 6.7 64 72 7.2 7.2 7.1 7.1 6.2 58 49
10.10 70 74 75 73 75 7.2 81 55 56 -
10.20 6.8 6.9 6.8 6.8 6.5 6.5 59 5.4 55 55
10.25 6.6 6.7 6.6 6.4 6.8 59 58 54 6.2 6.3
10.30 6.3 6.4 6.2 6.2 5.2 52 57 56 59 59
11. 5 6.0 56 56 59 49 58 54 55 58 48
11.10 5.7 55 58 5.1 5.0 56 58 58 56 54
11.15 47 46 42 4.1 4.7 48 48 46 45 4.7
11.20 50 42 45 52 55 6.1 5.2 59 55 53
11.25 46 44 51 46 5.0 53 5.1 48 53 49
11.30 56 54 6.0 53 6.1 57 6.2 6.0 55 5.3
12.10 56 6.5 6.5 79 76 78 7.2 6.8 6.3 6.1
12.20 55 73 8.8 86 7.1 6.5 6.7 6.6 59 5.7
12.30 6.0 8.8 8.0 86 74 70 70 6.3 6.9 6.0
1.10 6.9 73 78 8.1 76 78 76 79 78 -
1.20 96 85 8.2 87 7.3 7.4 7.3 7.3 - -
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Table 64. Date to move plants into the greenhouse on the basis of the time
passing the 150 to 200 hrs of cumulative time of exposure to low
temperature in semiforcing culture with artificial lighting in strawberry
cv, Nyoho in Nonsan.

Time passing 150 to 200 hrs at 5C or lower(date)

Year Starting before Starting from
the deepest dormancy the deepest dormancy

9% Nov. 4 - Nov. 12 Nov. 17 - Nov. 21

97 Oct. 28 - Oct. 31 Nov. 15 - Nov. 19
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Table 65. Time passing the dormancy breaking point in strawberry cv,
Nyoho in Nonsan.

Time passing 150-200 hrs(month, day)
Canopy 1996 1997
temperature | Starting before the| Starting from the |Starting before the|Starting from the
deepest dormancy | deepest dormancy | deepest dormancy |deepest dormancy
0-5 11. 7 - 11.14 1121 - 11.25 1029 - 12. 4 1121 - 12. 1
0-6 1029 - 11. 7 1117 - 11.22 1027 - 11.31 11.19 - 11.24
0-7 1026 - 11. 3 11.15 - 11.18 10.25 - 10.29 1118 - 11.23
5 below 11. 4 - 11.12 11.17 - 11.21 10.28 - 10.31 1115 - 11.19
6 below 1028 - 11 4 11.16 - 11.18 10.26 - 10.29 11.10 - 11.17
7 below 1026 - 10.29 1114 - 11.16 1025 - 10.28 11. 9 - 11.17
0-5+DV 1123 - 11.27 1124 - 1126 1221 -12. 9 12.11 - 12.17
0-6+DV 1117 - 11.22 11.20 - 11.24 1118 - 12. 2 12.8 - 12.14
0-7+DV 1115 - 11.18 11.17 - 11.20 11.16 - 11.21 12.6 - 12. 9
5 below DV| 1118 - 11.22 11.19 - 11.23 11. 5 - 1117 1121 - 12. 3
6 below DV| 11.16 - 11.18 11.17 - 11.20 11.3 -11. 8 11.28 - 12. 1
7 below DV 11.14 - 11.16 11.15 - 1117 1.1 -11.6 1117 - 12. 1
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Table 66. Number of runner development per plant as influenced by the time
of transferring strawberry cv, Nyoho to greenhouse with artificial
lighting in Nonsan in 1995 to 1998.

No, of runners developed
Date of % - % % - 97 97 - ®
transfer to until After until After After
greenhouse
90 days 21 weeks 90 days 21 weeks 20 weeks
9.20 - - 0.1
9.30 04 04 04
10.10 0.2 0.2 0.2
10.20 0.3 0.3 - - 04
10.25 0.1 0.1 0.2
10.30 0.1 0.1 - - 03
11. 5 03 0.3 - - -
11.10 - - - - 0.2
11.15 - - - - -
11.20 - 04 - - -
11.25 0.1
11.30 - 0.7 - - -
12.10 0.7 35 - 0.8 0.1
12.20 0.2 3.2 - 2.1 0.2
12.30 1.7 6.6 0.2 1.1 0.7
1.10 24 85 0.3 1.3 28
1.20 33 9.6 05 3.0 34
1.30 37 9.2 4.0

Table 67. Flower stalk length as influenced by the time of transferring
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strawberry cv, Nyoho to greenhouse with artificial lighting in
Nonsan in 1995 to 1998.

Flower stalk length(cm)
Date of transfer (90 days after moving plants into greenhouse)
to greenhouse
95 - 9 97 - 98
9.20 176 149
9.30 22.3 140
10.10 26.5 26.8
10.20 20.3 147
10.25 179 169
10.30 148 15.2
i1. 5 204 15.7
11.10 147 16.0
11.15 176 126
11.20 131 14.3
11.25 12.7
11.30 14.0 145
12.10 19.7 20.1
12.20 225 205
12.30 21.0 19.8
1.10 16.2 18.6
1.20 88 26.9
1.30 9.1 9.1

v QEATE £
AR YAA7IY 332 Table 68, 69914 2= uvie} o] 95~96
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Table 68. Yield per plant as influenced by the time of transferring strawberry
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cv, Nyoho to greenhouse with artificial lighting in Nonsan in 1995 to

1996.

Date of Early yield Total yield
transfer to {Jan. to Mar.) {Dec. to May)
greenhouse No. of fruits. | Fruit weight (g) | No. of fruits. [Fruit weight (g)

9.20 10 74 44 411
9.30 0.1 08 45 505
10.10 09 84 52 499
10.20 0.2 14 38 381
10.25 06 51 45 418
10.30 04 28 45 42.1
11. 5 02 1.6 38 351
11.10 04 34 53 485
1115 03 29 5.4 569
11.20 1.0 10.1 53 536
11.30 02 1.9 45 470
12.10 09 42 6.7 757
12.20 16 208 6.8 105.4
12.30 08 10.3 78 1045
1.10 08 99 40 470
1.20 - - 2.2 343
1.30 - - 35 452

Table 69. Yield per plant as influenced by the time of transferring strawberry
cv, Nyoho to greenhouse with artificial lighting in Nonsan in 1997 to

1998.
Date of transfer Early yield(Jan. to Mar.)
to greenhouse No. of fruits. Fruit weight (g)
9.20 6.5 545
9.30 3.1 434
10.10 8.1 940
10.20 53 67.5
10.25 7.1 889
10.30 59 703
11. 5 6.5 689
11.10 59 76.4
11.15 54 59.0
11.20 40 510
11.25 " 385 455
11.30 34 372
12.10 66 80
1220 56 63.0
12.30 76 93.1
1.10 31 342
1.20 2.7 28.1
1.30 06 140
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Table 70. Canopy temperature of strawberry in a field in Pusan in

October.
October
199 1997
Date . Below 5C . Below 5C
I:/I%r; I\(/Io(a;; Duration|Cumulative 1\(/10(1:11) 1\(/1;;); Duration|{Curmulative

(hrs) (hrs) (hrs) (hrs)
1 105 29.0 0 0 87 | 320
2 10.2 217 0 0 140 | 285
3 132 305 0 0 113 | 290
4 135 30.0 0 0 90 | 280
5 115 30.0 0 0 128 | 250
6 145 26.0 0 0 98 | 285
7 135 168 0 0 80 | 280
8 95 235 0 0 75 | 270
9 120 265 0 0 37 | 2710 30 30
10 6.0 28.0 0 0 50 | 272 30 .
11 9.0 29.8 0 0 70 | 235 30
12 110 237 0 0 65 192 30
13 9.0 305 0 0 20 | 245 75 105
14 95 300 0 0 100 | 250 2.0 105
15 7.0 235 0 0 42 | 230 125
16 55 233 0 0 50 | 250 125
17 30 25.0 6.0 6.0 55 | 262 125
18 10.2 215 0 6.0 72 | 250 125
19 12.0 210 0 6.0 52 | 2710 125
20 100 26.0 0 6.0 94 | 250 125
21 65 230 0 6.0 108 | 296 125
22 50 25.0 0 6.0 92 | 274 125
23 105 30.0 0 6.0 110 | 275 125
24 12.0 300 0 6.0 80 | 284 125
25 15.0 230 0 6.0 54 170 125
26 48 19.0 05 65 16 175 30 155
27 20 24.0 8.0 145 25 | 166 120 215
28 42 24.0 6.0 205 0.2 17.0 8.0 355
29 6.0 24.0 0 20.5 0.0 198 70 425
30 6.0 224 0 205 1.2 134 5.0 475
31 13.8 19.2 0 205 -1.0 | 82 16.0 635
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Table 71. Canopy temperature of strawberry in a field in Pusan in

November.
November
1996 1997
Date Min. | Max. Below 5T - Min. | Max. Below 5T -
() () Duration|Cumulative (C) (C) Duration|Cumulative
(hrs) (hrs) (hrs) (hrs)

1 135 155 0 205 -44 158 140 715
2 105 19.2 0 205 -3.0 188 115 89.0
3 75 21.0 0 205 -24 182 130 102.0
4 6.5 23.0 0 205 05 225 100 1120
5 140 210 0 205 15 22.0 11.0 123.0
6 12.0 194 0 205 0.2 230 115 1345
7 38 19.0 30 235 0.0 19.8 80 1425
8 95 23.0 0 235 35 245 40 146.5
9 7.0 19.0 0 235 32 26.0 75 154.0
10 6.5 21.8 0 235 35 212 9.0 163.0
11 90 215 0 235 30 230 70 170.0
12 6.5 205 0 235 118 188 170.0
13 35 180 25 26.0 6.6 140 170.0
14 25 142 85 345 75 140 170.0
15 10 12.0 13.0 475 7.2 155 170.0

16 -45 12.5 150 62.5 50 16.5 05 170.5
17 20 130 95 720 78 150 8.0 1785
18 40 12.3 15 735 -45 140 155 1940
19 -05 140 135 870 =55 | 170 145 2085
20 -0.3 16.5 85 95.5 30 175 11.0 2195

21 7.2 16.0 0 9.5 40 124 55 2250
22 -10 | 120 120 1075 30 170 30 | 2280
23 -23 | 133 145 122.0 15 164 130 241.0
24 -02 157 135 1355 -10 | 165 80 2490
25 -13 | 170 105 146.0 80 16.0 249.0
26 44 190 4.0 150.0 100 190 249.0
27 1.0 14.0 5.0 1550 46 184 20 251.0
28 -13 80 19.0 174.0 72 182 2510
29 -20 | 100 16.0 190.0 90 125 2510
30 -5.0 80 190 209.0 40 170 20 253.0
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Table 72. Canopy temperature of strawberry in a field in Pusan in

December.
December
1996 1997
Date | Min | Max, |—Dgow 5T | o | ypay | Below 5T
() C) Duration|Cumulative (T) (C) Duration|Cumulative

{hrs) (hrs) (hrs) (hrs)

1 -6.0 0.5 24.0 2330 9.8 -0.2 125 205.5
2 -6.0 5.8 21.0 254.0 32 -6.4 24.0 28905
3 -8.3 9.0 180 2120 50 -90 240 3135
4 -40 58 230 295.0 100 | -104 19.0 3325
5 =27 85 165 3115 100 -85 175 350.0
6 -65 26 24.0 3355 110 -12 140 364.0
7 -6.3 36 240 3595 100 70 364.0
8 -6.7 73 19.0 3185 100 05 80 3712.0
9 =30 11.1 165 395.0 75 -34 21.0 393.0
10 -23 11.1 16.5 4115 20 -18 240 4170

11 -34 11.0 16.0 4215 45 -84 24.0 4410
12 -42 | 105 17.0 4445 40 -80 240 465.0
13 -40 | 123 165 461.0 85 -80 19.0 484.0
14 -48 | 125 16.0 4770 75 -74 16.0 500.0
15 -37 | 140 16.0 493.0 105 -4.0 165 516.5
16 -15 | 162 11.0 504.0 125 -50 180 534.5
17 55 140 0 504.0 78 =20 17.0 5515
18 - -30 38 240 5280 135 -10 145 566.0
19 -80 50 240 552.0 165 -3.2 120 578.0
20 -70 6.0 21.0 5730 1565 10 11.0 589.0

-50 98 180 591.0 108 | -05 90 598.0
-35 | 132 140 605.0 135 -50 40 602.0
-20 58 21.0 626.0 120 0.0 150 617.0
24 =15 88 185 644.5 150 -24 130 630.0
-30 | 120 1565 660.0 105 -34 12.0 642.0
26 -50 | 105 16.0 676.0 135 -38 14.0 656.0
-45 | 130 14.0 690.0 150 | -40 15.0 671.0
28 -38 | 130 135 703.5 13.0 -40 150 686.0
-62 | 130 17.0 7205 6.0 -7.0 21.0 707.0
30 -60 | 110 17.0 7315 82 -40 170 724.0
3l -45 | 107 17.0 7545 134 -6.5 165 740.5

N
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Petiole length(cm)

14
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Date after entry into extended day-length house

Fig 37. Petiole growth after 6, 9, 15weeks as influenced by date
of entry into extended day-length greenhouse in strawberry
cv. Suhong in Pusan during 1995-1996.
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Fig. 38. Effect of date of transfer plants into day-length greenhouse
on petiole elongation measured 14, 15, 16weeks after
transferred in strawberry "Suhong" (Pusan,96-97).
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Fig. 39. Effect of date of transfer plants into day-length greenhous
on petiole and leaf blade elongation measured 10,12, 14
weeks after transferred in stawberry "Suhong"(Pusan, 97-98)
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Table 73. Effect of the date of transferring plants into the greenhouse

on the growth of petiole and leaf blade in strawberry cv,

Suhong grown in Pusan in 1995-1996.

Petiole length(cm) Leaf blade length(cm)
Date of Weeks after moving outdoor Weeks after moving outdoor

transfer plants into greenhouse plants into greenhouse
3 5 6 7 12 3 5 6 7 12
9.30 5.1 54 | 55 | 55 - 54 | 54 54 54 -
10.10 53 | 54 | 55 | 55 - 5.1 5.1 52 5.2 -
10.20 35 | 40 | 41 41 - 45 | 47 | 47 4.7 -
10.25 32 | 36 | 36 | 37 - 47 | 47 | 48 | 48 -
10.30 30 | 33 | 34 | 36 - 45 | 46 | 46 | 47 -
114 31 33 | 33 | 35 - 40 | 40 | 41 42 -
11.10 29 | 31 33 | 35 | 112 | 40 | 41 42 | 42 7.7
11.15 2.1 26 | 29 | 34 - 36 | 37 | 37 | 38 -
11.20 18 | 25 | 26 | 28 | 53 | 32 34 34 34 46
11.30 22 | 26 | 30 | 31 65 | 3.2 33 | 34 34 54
12.11 22 | 31 32 | 32 | 67 | 31 33 | 33 33 | 55
12.20 29 | 35 | 38 | 37 | 67 | 34 35} 35 | 35 | 56
12.30 4.1 42 | 42 | 43 | 80 | 38 | 39 | 39 | 39 | 62
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Table 74. Effect of the date of transferring plants into the greenhouse on
the growth of petiole in strawberry cv, Suhong grown in

Pusan in 1996-1997.

Petiole length(cm)
Date of Weeks after moving outdoor plants into greenhouse
transfer
1 2 3 4 5 6 7 8 9 10
9.30 55 58 517 6.8 6.8 85 95 95 9.2 99
10. 5 6.8 59 72 79 81 93 98 100 | 113 | 114
10.10 59 57 71 75 72 74 89 92 98 10.2
10.15 74 79 80 81 93 91 94 99 11.1 115
10.20 6.3 6.6 81 74 96 98 99 102 | 100 | 118
10.25 6.8 6.9 6.4 6.1 56 58 70 90 94 105
10.30 56 52 6.1 57 56 65 78 9.2 95 109
11.5 56 58 6.1 6.2 6.7 71 82 95 98 10.7
11.10 6.2 53 46 47 72 96 10.7 11.3 116 11.8
11.15 70 6.0 45 49 72 10.0 110 | 116 11.6 12.1
11.20 56 49 42 55 7.0 10.3 11.0 11.3 114 117
11.25 6.7 52 46 6.1 79 10.1 108 11.1 109 11.3
11.30 53 48 42 59 86 96 10.2 110 | 118 11.7
12.10 5.0 44 50 6.2 79 9.7 10.2 12.3 12.7 128
12.20 48 4.0 48 59 78 9.0 105 135 147 16.3
12.30 46 40 37 45 59 74 95 11.7 143 | 149
Date of Weeks after moving outdoor plants into greenhouse
transfer 11 12 13 14 15 16 17 18 19 20
9.30 9.1 11.1 114 105 10.2 105 10.3 102 10.2 102
10. 5 11.7 11.7 11.7 10.8 11.2 10.7 100 99 92 9.2
10.10 105 10.1 10.8 11.3 11.0 10.8 105 | 106 85 85
10.15 12.2 115 11.1 109 10.7 96 98 9.6 6.9 6.9
10.20 10.2 109 10.7 10.3 104 9.8 83 6.0 72 72
10.25 105 | 105 11.3 115 114 105 70 6.9 6.7 6.7
10.30 10.7 112 10.7 10.7 115 9.7 6.2 75 80 8.0
11. 5 108 113 10.7 105 104 8.3 6.6 77 82 8.0
11.10 115 114 119 106 9.4 72 7.2 74 11 75
11.15 120 | 118 | 11.7 | 102 70 6.5 80 86 9.2 92
11.20 116 | 106 99 79 7.0 73 83 92 86 80
11.25 11.3 114 84 82 75 74 75 71 72 6.8
11.30 11.0 9.7 9.0 86 86 86 85 75 72 70
12.10 132 143 12.9 12.2 11.2 109 | 104 10.1 9.7 78
12.20 176 16.7 15.4 14.1 134 133 110 9.2 87 68
12.30 158 157 15.7 14.8 148 | 149 | 124 11.3 10.3 93
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Table 75. Effect of the date of transferring plants into the greenhouse on
the growth of petiole in strawberry cv, Suhong grown in
Pusan in 1997-1998.

Petiole length(cm)
Date of Weeks after moving outdoor plants into greenhouse
transfer
1 2 3 4 5 6 7 3 9 10
9.30 29 3.2 27 49 42 26 32 37 28 36
10. 6 32 18 36 40 3.2 4.1 36 38 36 37
10.10 16 2.2 24 1.9 29 44 45 38 5.0 5.2
10.15 16 30 23 22 29 36 35 38 39 55
10.20 25 2.2 19 2.9 3.1 33 30 32 41 50
10.25 2.0 2.0 24 29 28 26 29 37 42 55
10.30 3.1 28 3.0 31 39 31 36 55 70 89
11. 5 6.7 2.3 2.7 36 29 35 46 53 72 83
11.10 24 3.1 34 37 26 35 46 5.0 56 6.2
11.15 2.1 2.7 25 30 34 46 46 55 58 6.3
11.20 37 36 39 46 8.1 73 78 100 | 118 | 119
11.25 3.0 37 3.1 74 86 101 | 132 | 139 | 143 | 155
11.30 3.1 35 48 73 101 | 128 | 141 | 153 | 156 | 156
12.10 27 40 6.6 75 104 | 121 | 131 | 160 | 130 | 165
12.20 34 3.1 5.1 101 | 113 [ 122 |1 159 | 167 | 176 | 189
12.30 35 39 59 83 106 | 120 | 125 | 138 | 169 | 189
Date of Weeks after moving outdoor plants into greenhouse
transfer 11 12 13 14 15 16 17 18 19 20
9.30 37 59 83 8.3 102 | 114 | 114 | 114 | 118 | 122
10. 6 43 6.1 6.6 75 83 72 78 79 79 838
10.10 71 83 9.7 104 { 103 | 105 | 107 | 108 | 10.7 | 106
10.15 7.1 7.3 8.2 86 88 9.0 9.1 9.1 86 9.3
10.20 54 6.2 7.3 76 79 89 89 9.0 9.3 95
10.25 6.9 79 76 8.0 82 8.3 82 83 8.1 88
10.30 9.0 8.0 108 | 83 11.8 | 11.3 | 108 | 107 | 105 | 103
11. 5 8.7 8.1 88 88 89 9.3 9.3 94 94 86
11.10 5.7 6.3 6.2 6.8 70 7.1 74 7.1 8.1 82
11.15 6.4 6.5 6.6 6.5 6.1 6.2 6.3 6.3 6.5 58
11.20 122 | 127 ) 129 | 123 [ 128 | 125 | 136 | 192 | 127 | 127
11.25 157 | 159 | 156 | 131 | 136 | 133 | 134 | 135 | 12.1 | 122
11.30 152 1 159 | 142 | 150 | 147 | 153 | 159 | 13.7 | 11.7 | 122
12.10 141 {160 | 153 | 153 [ 139 | 146 | 126 | 128 | 12.1 12.1
12.20 191 {192 {197 1201 [ 179 | 173 | 169 | 166 | 170 -
12.30 154 | 192 [ 168 | 154 | 163 | 170 | 160 | 157 - -
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Table 76. Effect of the date of transferring plants into the greenhouse
on the growth of leaf blade in strawberry cv, Suhong grown
in Pusan in 1997-1998.

Leaf blade(cm)

Date of Weeks after moving outdoor plants into greenhouse
transfer
1 2 3 4 5 6 7 8 9 10
9.30 48 46 39 4.3 44 37 31 37 29 32
10. 6 4.7 35 35 37 38 34 35 37 36 36
10.10 32 32 34 3.3 3.2 38 37 37 42 4.1
10.15 31 36 34 3.1 31 36 40 38 40 39
10.20 37 30 34 35 35 34 34 32 35 38
10.25 30 31 2.8 3.1 33 30 3.1 38 37 37
10.30 37 3.0 3.1 29 3.2 29 3.1 40 46 40
11. 5 36 29 30 34 33 39 38 45 5.3 4.3
11.10 27 3.1 30 3.1 2.7 2.8 37 38 4.2 45
11.15 25 25 2.7 2.7 34 38 38 45 5.1 5.0
11.20 36 33 34 4.0 5.3 64 73 73 78 8.7
11.25 3.1 32 34 4.7 71 74 8.2 9.1 9.2 9.7
11.30 32 32 4.2 6.5 75 8.7 9.6 91 103 | 10.1
12.10 36 4.0 52 70 79 838 9.2 95 9.2 10.1
12.20 33 35 49 7.0 79 83 9.6 100 | 10.1 | 101
12.30 3.0 39 4.7 5.7 7.2 77 8.1 9.0 114 | 108
Date of Weeks after moving outdoor plants into greenhouse
transfer 11 12 13 14 15 16 17 18 19 20
9.30 4 1 45 ;1 6.1 58 | 68 { 76 | 76 | 75 | 80 A

10. 6 36 | 45 | 47 | 54 | 55 | 49 | 57 | 57 | 57 | 61
10.10 51 | 60 | 63 | 67 | 66 | 70 { 69 | 69 | 70 | 74
10.15 50 | 54 | 54 | 63 | 65 | 66 | 67 | 51 | 64 | 6.7
10.20 48 | 57 | 62 | 60 | 64 | 65|64 |64 70|70
10.25 50 | 58 | 59 | 61 | 62 | 62 163 |65 |68 | 71
10.30 71 | 58 | 84 | 61 | 84 | 85 | 88 | 88 | 89 | 90
11. 5 62 | 59 | 58 | 62 | 61 | 59 | 62 | 63 |69 | 71
11.10 45 |1 49 | 48 | 52 | 58 | 59 | 57 | 63 | 67 | 70
11.15 52 | 51 | 52 | 54|54 |52 (53 ]|54|056]59
11.20 89 |89 |90 | 88 | 83|86 |88 103|092 | 81
11.25 99 1100 98 | 93 { 94 | 91 | 97 | 95 | 85 | 84
11.30 104 1105| 92 | 95 194 | 97 | 95 | 82 | 79 | 78
12.10 92 | 104 | 96 | 97 {100 96 | 89 | 89 | 88 | 87
12.20 101 | 102 { 104 | 109 | 104 | 102 | 10.1 | 98 | 10.7 | -

12.30 1131111112 104 105106 {103 ] 101 | - -
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Table 77. Date to move plants into the greenhouse on the basis of the time
passing the 250 to 300 hrs of cumulative time of exposure to low

temperature in semiforcing culture with artificial lighting in strawberry
cv, Suhong in Pusan.

Time passing 250 to 300 hrs at 5C lower(date)

Year Starting before Starting from

the deepest dormancy the deepest dormancy
9% Dec. 2 - Dec. 5 Dec. 5 - Dec. 9
97 Nov. 27 - Dec. 3 Dec. 10 - Dec. 13
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Table 78. Cumulative time in hours by canopy temperature in a
strawberry field in Pusan in Qctober, 1996,

Curmnulative time in hr left over
Cumulative time in hr at L
after devernalization

Date | 651 0-6 | 0-7 Betow 0-52 | 0-6% | 0-7 il
ctltcltciscieci77c| c| t | |FC|6C|TC
i 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0 0 0 0 0 0
8 0 0 0 0 0 010 0 0 0 0 0
9 0 0 0 0 0 0 0 0 0 0 0 0
10 0 0 120, 0 0 1201 0 0 0 0 0 0
11 0 0 120 0 0 1201 0 0 0 0 0 0
12 0 0 120] 0 0 120! 0 0 0 0 0 0
13 0 0 (20 0 0 120 0 0 0 0 0 0
14 0 0 120 0 0 20 0 0 0 0 0 0
15 0 0 120 0 0 1201 0 0 0 0 0 0
16 0 |]15]160) 0 | 15160 0 0 0 0 0 0
17 | 60| 851356085135 0 0 0 0 0 0
18 | 6085|135/ 60|85 135 0 0 0 0 0 0
19 [ 60 85]135,60185 135] 0 0 0 0 0 0
20 16018513560 |85(135] 0 0 0 0 0 0
21 |60 85117560185 1175] 0 0 0 0 0 0
22 160 1105{215] 601105215 0 0 0 0 0 0
23 |60 (105(215] 6.0 1105|215} 0 0 0 0 0 0
24 160 ]105(215160 |105|215] 0 0 0 0 0 0
25 1601105121560 105215 0 0 0 0 0 0
26 | 65 11151235 65 11151235 ¢ 0 0 0 0 0
27 1145(215(340{145]215{340| 0 0 0 0 0 0
28 1205]1295142.0120512951420] 0 0 0 0 0 0
29 12051295450(2051295450| 0 0 0 0 0 0
30 1205295510205 :295(51.0| ¢ 0 0 0 0 0
31 12051295{51.01205/295|510! 0 0 0 0 0 0

” Devernalization at 13-18°C for the same length of time as vernalization, at 18-27C
double length of time as vemalization, and over 27C for triple length of time as

vernalization.
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Table 79. Cumulative time in hours by canopy temperature in a
strawberry field in Pusan in November, 1996.

Cumulative time in hr left over
Cumulative time in hr at L
after devernalization
Date | o5 0-6 | 0-7 Bdow 0-52 | 0-67 | 0-7* Blow
t|lc|rlsc|ec|7c| c| ¢ | ¢ |Fc|6T|7*C
1 205 285(510|205|205(50( 0 0 0 0 0 0
2 2051205510 205|205|5610( 0 0 0 0 0 0
3 205{205|510|205|205|5810| 0 0 0 0 0 0
4 205|205{510|205|285| 50| 0 0 0 0 0 0
5 205|205(510|205|295|90| 0 0 0 0 0 0
6 205|2085(510|205|2095|50| 0 0 0 0 0 0 -
7 285|335 DBS5|BS5|B5| &S| 0 0 0 0 0 0
8 B85 3B5 | DS |BS|RS|H5| 0 0 0 0 0 0
9 235|335 |HB5|B5|RBR5|HB5| 0 0 0 0 0 0
10 | 285 3B5|575]2885(335|55| 0 0 0 0 0 0
11 235 | 3B5|575] 28533555 0 0 0 0 0 0
12 235|335 |585]235|3B5|PD5| 0 0 0 0 0 0
13 |260,365|635]260|365|&5| 0 0 0 0 0 0
14 | 345455 | 7451345 (45{745| 65| 70 | 90 | 65| 70 | 90
15 | 475505 | 85475905 851952102401 195| 21.0 | 240
16 | 565600 (P5 (625|750 | 1B5| 285(305| 340 345| 305 | 400
17 | 660 [ 80.0|1115| 720 | 860 | 1175 380 ! 415 460 | 440 | 415 | 520
18 | 675 B5|1275| 735 [1015] 1335| 305 | 570 | 620 | 465 | 570 | 630
19 | 70 (1075]1405| 87.0 [ 1155] 1485| 460 | 640 | 700 | 540 | 660 | 780
20 | 865 (1150(1485| 5 (1240} 15751 465 | 645 | 71.0 | 565 | 675 | 00
21 | 865 |1150( 1495 B5 (1240} IR5| 465 | 645 | 71.0 | 565 | 675 | 800
22 | 975 11280]1635|1075(1380] 1835 575 775 | 80 | 675 | 815 | B0
23 [1040|136.0|1720|1220[1540| 1900 | 620 | 835 ] 915 | 8.0 | B5 | 1095
24 |1155|1480|1845]1355[1680| M5 | 675 | 895 | 980 | 875 10851180
25 |1195|1535(1905|1460|180.0| 70| 675 | 895 | W5 | 925 | 1045|150
26 |1235|1605|1980|15001187.0| 245| 675 | 895 | W5 | 925 | 1045|1250
27 |1285|166.0|2040|1560|1925| 205 | 685 | 91.0 | 1005{ 935 | 106.0|127.0
28 [1415/1705|2185|1740|2120| B10| 815 [1045(1150{1125| 1255|1475
29 |1535(193.0|2330(190.0| 2300 200 | 930 | 1180|1295|1285| 1435 1665
30 |1605(201.5|2425|2090(250.0} 2010 | 1005{1265]1390( 1475| 1635|1875

“ Devernalization at 13-18°C for the same length of time as vernalization, at 18-27C for
double length of time as vernalization, and over 27°C for triple length of time as
vernalization.

- 173 -



Table 80. Cumulative time in hours by canopy temperature in a
strawberry field in Pusan in December, 1996.

) ) ) Cumulative time in hr left over
Cumulative time in hr at L
after devernalization
Date | o5 | 0-6 | 0-7 Beow 0-52 | 0-62 | 0-72 Below

t|ct|c|sclec|7c| ¢ |t | T |FC|6T]|TC
1 1645] 2065|2465 233012740 | 3150 | 1045 1305|1430 171.5| 18715 2115
2 1725|2165 2575 | 2540 | 2380 | 3390 1125 1415|1540 1925| 2115| 2365
3 1765(221.0 | 2630 2720 3165 | 3585 | 1165 146.0 | 1595 2105 230.0 | 6.0
4 1905(236.0| 2780 | 2%.0{ 3405 3825|1305 161.0 | 1745| 2335| 254.0| 279.0
5 | 2025|2495 |2935(3115(3585]4025] 1425|1745 1900 | 250.0 | 272.0 | 2930
6 [2095125%65(3005{3355|3825(4265]1495}1815(1970] 2740 | 2960} 3230
7 |2185(2665| 3095|3595 4065 | 450.5| 1585 190.5| 206.0 | 2880 | 320.0 | 347.0
8 |2210|2755(3205|378514270|4715( 1670|2005 2165 317.0 | 3405 | 3680
9 | 2315|2805|355(39%0(4440 (4801715 | 265|220 3335 | 3575 | 35
10 |239012885(334.0(4115(461.0 | 5065|1790 2135|2305 30.0 | 3745 4030
11 2450|2990 | 3455 4275| 4715|5240 | 189.0 | 224.0 | 242.0 | 366.0 | 351.0 | 4205
12 12560|3065|3525 4445 4%5.0 [ 5420|1950 | 2305 | 249.0 | 383.0 [ 4085 4385
13 12605(3115]358.0(461.05120 (5595|2005 | 2365 | 2565|3995 | 4255 | 4%6.0
14 12645|3165{3645|4770(520.015770| 2045|2415, 261.0 | 4155 4425 | 4735
15 |271513240| 3725|4930 | 545515340 { 2115|2490 | 269.0 | 4315 459.0 | 4905
16 [ 2755|385 3775]504.0(5657.0| 6060 | 2125|2505 271.0 | 4395 | 4675 | 495
17 | 2755 3305(375|504.0 [ 569.0 | 6080 | 2125|2505 271.0 | 4305 4675 | 495
18 | 2905 3455(3945| 5280 5830|6320 | 2275|2665 | 286.0 | 4635 491.5| 5235
19 | 2985|3535 4025|5620 | 607.0 | 6560 | 2365 | 2735|2940 | 4875} 5155 | X475
20 |3065|3635(4125|5730|631.0|680.0 | 2425|2835 304.0 | 5085|5395 5715
21 {3100|368514180|981.0 6495 699.0 | 247.0| 2885|3095 | 526.5| 5680 | 5905
22 31503745 4250|6050 | 6645|7150 2520 | 2045 | 3165 | 540.5 | 573.0 | 606.5
23 {3240|386514370| 6260|6885 7390 261.0| 3065|3285 561.5|597.0 | 6305
24 13305]3935| 4455|6445 (7075 | 705 [ 2675 3135| 337.0 | 580.0 | 616.0 | 651.0
25 1336.0(338514520(6600| 7235|7770 27120 3185|3420 | 5855 | 6320 | 667.0
26 | 3405{4045|4590 6760|7400 | 7945 2775 3245|3490 | 611.5| 6485 | 6845
27 [346514115]4665|690.0( 7560|8100 | 2835| 331.5| 3565 | 6255|6635 | 700.0
28 (3601422014780 7035( 7705|8265 | 2920|3420 3680 | 639.0| 6730 7165
29 [3595]427.04835|7205( 7830|8445 2965|3470 | 3735 | 6560 | 696.5{ 7345
30 [3625]4305]4875|7375|8B5| 8625 | 295| 3305|3775 |6730| 7140|7525
31 [3705]439.0|4965|745( 8230|805 | 3075|359.0| 3865|6900 | 731.5| 7705

“ Devernalization at 13-18°C for the same length of time as vernalization, at 18-27C for
double length of time as vemalization, and over 27C for triple length of time as
vernalization.
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Table 81. Cumulative time in hours by canopy temperature in a
strawberry field in Pusan in October, 1997.

A Cumulative time in hr left over
Cumulative time in hr at L
after devernalization

Date | o 5| 0-6 | 0-7 Below 0-52 | 0-6% | 0-72 Below
Tt |t |sc|eéc|rC| |t | € |5C|6C]|TC

1

2

3

4

5

6

7

8

9 | 30| 40| 80| 30| 40| 80

10 | 30| 90| 140] 30 | 90 | 140

11 30| 90| 140| 30 | 90 | 140
12 30| 90| 150 30 { 90 | 150
13 1105|165 | 225| 105 | 165 | 225
14 | 105|165 | 225| 105 | 165 | 225
15 1251195 | 265| 125 | 195 | 265
16 | 125235 325|125 | 235 | 325
17 1125|265 | 3715|125 | 265 | 375
18 {1251 265 | 375|125 | 265 | 375
125 | 285 | 415] 125 | 285 | 415
1251 285 | 415|125 | 285 | 415

8o

125 | 285 | 415] 125 | 285 | 415
125 | 285 | 415] 125 | 285 | 415
125|285 | 415] 125 | 285 | 415
125|285 | 415|125 | 285 | 415
125 | 85| 425|125 | 85| 425
155 | 320 | 465] 155 | 320 | 465
215 | 40| 605275 | 40| 605 60| 70 | 80 | 60 | 70 | 80
3H5| 540 | 725|365 | 540 | 725| 70| 90 | 130| 70 | 90 | 130
425|620 | 815 425|620 | 815| 70| 90 | 140 70 | 90 | 140
4751690 | 85| 475|690 | 895|120 | 160 | 220 | 120 | 160 | 220
615 | 8.0 | 1065| 635 | 87.0 | 1085| 260 | 320 | 390 | 280 | 340 | 41.0

28 BIRRIR

* Devernalization at 13-18°C for the same length of time as vernalization, at 18-27°C for
double length of time as vemalization, and over 27C for triple length of time as
vernalization.
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Table 82. Cumulative time

strawberry field in Pusan in November, 1997.

in hours by canopy temperature

In

a

Cumulative time in hr left over
Cumulative time in hr at L
after devernalization

Date | 5| o-6 | 0-7 Bdow 0-5¢ | 0-6% | 0-7" Below
c|lcic|sciec|7Cc| ¢ ]| c | ¢ |5fC|6C|7*C
1 915 915[1135( 775 110151235 310 | 375 | 450 | 41.0 | 475 | 550
2 705| 955(1180| 8.0 |114.011365( 31.0 | 375 | 450 | 450 | 525 | 605
3 71511035(126511020|1280{151.0| 320 | 395 | 475 | 520 | 605 | 65.0
4 875|1145(1385(112.0|139.0{163.0| 320 { 395 | 480 | 52.0 | 605 | 695
5 985112601151.0|1230|1505{1755| 320 | 395 | 480 | 52.0 | 605 | 695
6 |1100[1380{1635]1345]|1625(183.0| 320 | 395 | 480 | 52.0 | 605 | 695
7 |118011465(1720(1425}171.0(1965} 320 | 395 { 480 | 52.0 | 605 | 695
8 11220(151.5|1805{1465(176.0|2060| 320 | 395 | 480 | 52.0 | 605 | 695
9 |1295|1605(191.0|154.0|185.0{2155| 320 | 395 | 480 | 520 | 605 | 635
10 |1385|1705]|2025(163.0(195.012270| 320 | 395 | 480 | 520 | 605 | 695
11 }145511775]210.0(170.0|12020|2345| 320 | 395 | 480 | 520 | 605 | 695
12 | 1455}1775|210.0(170.0( 202012345 320 | 395 | 480 | 52.0 | 605 | 695
13 {1455|1775(211.0|170.0(202.02355| 320 | 395 | 420 | 520 | 605 | 695
14 1455|1775|211.0{170.0|202.0{2355| 320 | 395 | 480 | 520 | 605 | 695
15 |1455|1775(211.0]170.0|202.0|2355| 320 | 395 | 480 | 520 | 605 | 695
16 |146.0)1820{219.0{1705|2065(2435] 320 | 395 | 480 | 520 | 605 | 695
17 |1540]190.0|2275]1785(2145|25201 385 | 460 | 550 | 585 | 670 | 765
18 [158.0(194.0]232.0(194.0|2300|2680| 385 | 460 | 550 | 685 | 770 | 87.0
19 {1835;2005233012085,2455,2840 4151 500 | 535 805 1 %00 {1005
20 11745(2120,251.0|21951257.0{29.0| 465 | 555 | 655 | &85 | 955 | 1065
21 1180.0(219.0|259.0}225.0|264.0{304.0| 520 | 625 | 735 | 91.0 (1025|1145
22 [183.0(2225126302280(2675|3080( 520 | 625 | 735 | 91.0 {10251 1145
23 |196.0|236.0(2770{241.0(281.0{3220| 59.0 | 70.0 | 815 | 98.0 | 1100|1225
24 [201.5|242.0(2850)249.0(289.5|3325( 590 | 705 | 84.0 |1005]113.0|1275
25 1201.5|242.0|2850)249.0(283513325( 59.0 | 705 | 84.0 | 1005{ 1130|1275
26 |201.5]242.0|2850]249.0(2835|3325( 590 | 705 | 84.0 |1005(113.0|1275
27 (2035|2455(2895(251.01293.013370( 59.0 | 705 | 84.0 |1005(113.0|1275
28 [203512455(289.5]251.01293.01337.0| 59.0 | 705 | 84.0 [1005{113.0]1275
29 |2035(2455|2895(251.01293.0|3370| 59.0 | 705 | 84.0 |1005(113.0|1275
30 [2035]2535[30001253.01301.0[3475]| 59.0 | 705 | 855 [1005{113.0(129.0

7 Devernalization at 13-18°C for the same length of time as vernalization, at 18-27TC for

double length of time as vernalization, and over 27C for triple length of time as

vernalization.
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Table 83. Cumulative time

strawberry field in Pusan in December, 1997.

in hours by canopy temperature

n

Date

Cumulative time in hr at

Cumulative time in hr left over

after devernalization

Below

0-6 | 0-7
T T | 5C | 6C

7C

0-5°
T

0-6*
T

0-7
T

Below

5T

62°C

7’C

O 00 3 O & Wy —

—_—
(=]

12
13
14
15
16
17
18
19
20

EBRBIZTRRIYR

3l

262 5

2675
276.5
2815
2845
2895
2995
3165
3270
330.0
3410

346.0
3500
365.0
3730
376.0
379.0
3820
335.0
3970
402.0
4045

2705|3175 |265.5| 3185
2145 3215|2895 3425
218013250 3135|3665
2850133303325 |387.5
283513370 (350.0|405.0
300.5 | 3490 | 364.0] 419.0
300.5 13490 [ 364.0}419.0
312.5|368.0|372.0 | 431.0
32153780 393.0{454.0
3235|380.0|417.0 | 478.0

3285(385.0441.0502.0
3375 394.0 | 465.0 | 526.0
343.0|402.0|484.0| 5455
34651 406.0 | 500.0 | 562.0
361.514115|5165|5785
361.5]4220 153455965
380.0 1 443.0{551.5{6150
390.5 | 454.01566.0|629.5
394.0| 45805780 |642.0
4055 470.0 | 589.0 | 653.5

41351 480.0 | 598.0 | 665.5
430.0 1 499.0 | 602.0|682.0
44601 516.5|617.0|698.0
496.015275|630.0| 712.0
4580 (5325642.0{724.0
461.0|536.0 |656.0 | 738.0
464.0|3395|671.0| 7530
4675 |5435]686.0 | 7685
482555857070 | 7925
490.5[5675| 7240|8125
493.0(570.5| 740.5| 829.0

3655
3895
4135
4355
4335
4675
7675
4865
5105
5345

5685
5825
604.5
6215
6385
657.0
6780
69.30
706.0
7180

7320
751.0
7685
7845
7985
8130
8285
8445
8685
8395
906.5

71.0
7.0
785
&35
87.0
9.0
9.0
107.0
114.0
116.0

121.0
130.0
135.0
1380
143.0
153.0
170.0
180.5
180.5
185.0

190.0
194.0
209.0
216.5
2195
2195
221.0
224.0
236.0
241.0
2435

&5
915
9%.0
102.0
1065
1175
1175
1295
1385
1405

1455
154.5
160.0
635
1685
1785
1970
2075
2075
2125

2205
2370
2530
261.5
2645
2645
266.0
269.5
2845
2025
295.0

1030
1070
1105
1185
1225
1345
1345
1535
163.5
165.5

1705
1795
187.5
191.5
196.5
207.0
2280
2390
2390
2445

245
2135
291.0
3015
306.5
307.0
309.0
3130
3280
3370
340.0

1130
1370
161.0
180.0
1975
2115
2115
2195
240.5
264.5

2885
3125
3315
3475
364.0
3820
399.0
4135
4195
424.0

4330
4370
452.0
4645
476.5
487.5
501.0
516.0
537.0
554.0
570.5

1305
1545
1785
1995
2170
2310
2310
2430
266.0
290.0

3140
3380
3575
3740
3905
4085
4210
4415
448.0
4530

465.0
4825
497.5
511.0
5230
534.0
5470
563.0
5870
607.0
6235

1470
171.0
1950
2170
2350
249.0
249.0
268.0
2520
316.0

340.0
364.0
386.0
403.0
4200
4385
459.5
4745
4815
4810

01.0
520.0
537.5
2530
267.0
5785
592.5
608.5
632.5
6535
670.5

% Devernalization at 13-18°C
double length of time as

vernalization.
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Table 84. Time passing the dormancy breaking point in strawberry cv,
Suhong in Pusan.

Time passing 250-300 hrs(month, day)

Canopy 1996 1997

temperature | Searting before the| Starting the from |Starting before the [Starting the from

deepest dormancy | deepest dormancy | deepest dormancy |deepest dormancy

0-5 1212 - 1221 1219 - 1228 12. 8 - 1217 1229 -
0-6 12. 6 - 1212 12.13 - 1220 1130 - 12. 6 1222 - 1229
0-7 12.2-12. 6 12.10 - 1218 1120 - 11.30 1218 - 1223
5 below 122.2-12.5 125-12 9 1130 -12 3 1210 - 1213
6 below 1130 - 12. 3 12.3-12.6 1120 - 11.30 12.9 - 1211
7 below 1128 - 12. 1 122.3-12.5 1117 - 11.21 12.5 - 1211
0-5+DV 1222 - 1231 1225 - - -
0-6+DV 1217 - 1223 12.19 - 12.26 1223 - 12.30
0-7+DV 1213 - 12.30 1218 - 1223 1221 - 1224 1224

5 below DV 12.5-12. 8 12.6 - 12. 9 1210 - 1212 12.12

6 below DV 12.4-12.7 12.5-12. 8 12.9 - 1211 12.11

7 below DV 12.3-12. 6 12.4 -12. 7 12. 8 - 1210 12.11

0~6T, 0~7TC, 5Celstel 13TCol o] A22§ AxE FHIZ 3 5Co
&, 6°Colat, 7Cel3ty L 97'd Aol M= 5Celdt, 6Tol3l, 7Coldte 13
Col e A22AgaAE 782 & 5Coldl, 6Tol3}, 7Col3ly 2224

ol

Bl 171 a3

dueAs s3] AFdue FRE S AF 9 stolng AR}
&0 YA A71d ALY 2 Table 863 2t 95~96d Al¥olA 347
Ao AULHL HAI0Y0Y~12811Y JUANE AL Aol Ao ¢

A 1228209 ol F JLAA iAol @ol 12911Y P22 BHFAA
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Table 8. Number of runner development per plant as influenced by the time
of transferring strawberry cv, Suhong to greenhouse with artificial

lighting in Pusan in 1995 to 1998.

, No. of runners
Juol, | Ot | et | e
greenhouse %H-% % - 97 greenhouse 97 - %8
Mar. May. A B A B
9.30 7 8 1 0 9.30 2 16
10.10 14 21 0 0 10.10 14
10.20 7 15 10 10 10.20
10.30 - 10 0 0 10.30 10
11.10 1 29 0 5 11.10 6
11.20 - 12 0 2 11.20 14
11.30 - 13 1 3 11.30 16 10
12.10 - 33 6 41 12.10 12 13
12.20 8 60 19 55 12.20 37 23
12.30 5 47 7 36 12.30 5 32

2 A : until 60 days after transfer plants into greenhouse,
B : later 60days after transfer plants into greenhouse.

Hetn AR 4 Atk 96~97d A FPAME 129119 JAolHdE ¥Y
WAool AujEH ot 12920 olF & WudAlo] wkth 97~98d Al
e 12919 ~109 dddA durt 4 A=A 129209 JAdA
T duvLAo] dA8A.

3173 %] viwel & Table 8691419 2] 95~96'd A ¥AAM = 11¥10d
~309 dAAME AL 12€11Y olF JAHAAME HoH e, 96~97d
Agol A 109304 ~1149209 dAA #HT 11€9302 olF dAodAMe
ZAolzd. 23 wHFBEAHS JAATIE 11¥930¥ ~124€11Y 2oz F
AHA
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Table 86. Flower stalk length as influenced by the time of transferring

strawberry cv, Suhong to greenhouse with artificial lighting

in Pusan in 1995 to 1998.

Flower stalk
Flower stalk length(cm) length(cm)
Date of transfer (0 days after moving Date of transfer (90 days after
to greenhouse plants into greenhouse) to greenhouse moving plants
into greenhouse)
95 - 9% 96-97 97 - 98
9.30 7.0 99 9.30 58
10.10 8.8 105 10.10 5.8
10.20 7.9 117 10.20 45
10.30 7.6 7.3 10.30 50
11.10 6.4 75 11.10 6.8
11.20 57 88 11.20 6.0
11.30 6.1 10.6 11.30 13.7
12.10 76 14.2 12.10 9.3
12.20 83 159 12.20 9.2
12.30 10.0 144 12.30 10.0

AL 4E2A7IE %

MEEg2o AAA7IE FFH|LE Table 87~899% #om 95~961d 7

9%6~97d APl A FAGE
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Table 87. Yield per 10 plants as influenced by the time of transferring

strawberry cv, Suhong to greenhouse with artificial

Pusan in 1995 to 1996.

lighting in

Date of transfer
to greenhouse

Mar.

Apr.

Fruit weight(g) per 10 plants

Fruit weight(g) per 10 plants

9.30
10.10
10.20
10.30
11.10
11.20
11.30
12.11
12.20
12.30

67.47
100.1
1287
1434
150.8
578
62.3
40.8
274
30.7

89.0
87.2
8.0
42.8
48.7
35.0
22.1
42.5
34.8
42.7

Table 88. Yield per 10 plants as influenced by the time of transferring

strawberry cv, Suhong to greenhouse with artificial lighting in

Pusan 1n 1996 to 1997.

Early yield Late yield Total yield
(Jan. to Mar.) (Apr. to May) (Dec. to May)
Date of transfer No. of V\}':iml:t No. of Vi?lr:t No. of v&irim}t]t
to greenhouse Fruits g Fruits g Fruits g
per 10 per 10 per 10
per 10 per 10 per 10
plants plants plants
plants plants plants
(g) (g) (g)
930 102 1446 100 1632 202 3078
10.10 66 871 30 813 116 1684
10.21 126 1666 96 1358 222 3024
10.30 76 1160 68 1090 144 2250
1111 61 875 52 744 113 1619
1120 48 770 45 592 93 1362
11.30 30 540 44 590 74 1130
12.10 21 324 14 161 35 485
12.20 24 315 5 48 29 363
1230 18 262 36 546 4 808
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Table 89. Yield per 10 plants as influenced by the time of transferring
strawberry cv, Suhong to greenhouse with artificial lighting in

Pusan in 1997 to 1998.

Early yield Late yield Total yield
(Jan. to Mar.) (Apr.) (Jan. to Apr.)
Fruit Fruit Fruit
. of . . . . .
Date of transfer No .o weight No .Of weight No .Of weight
to greenhouse Fruits Fruits Fruits
per 10 per 10 per 10
per 10 per 10 per 10
lants plants plants plants plants plants
b @ @) (@)
9.30 56 810 40 426 9% 1236
10.10 58 824 58 644 116 1468
10.20 50 717 32 360 82 1077
10.30 ™ 960 40 540 115 1500
11.10 22 280 50 618 72 898
11.20 84 1570 40 472 124 2042
11.30 94 1556 22 296 116 1852
12.10 78 1286 26 264 104 1550
12.20 42 614 - - 42 - 614
12.30 24 298 - - 24 298

7h FRIAAN

B~97dd B BwzAE FAISA 24em EEC] HAFE wxdN Fa
M 9¥USEFH ol 19 30¥7tA 5~10Y HAo2 AR F2d
YEF 1FUXA=2 205702 A4 A3FY A, GA% YL =
Hate] FRHAUIS 2AE AF}E Fig. 40~429% 2o 959 A galME
Fig. 40914 B& uie}t o] 44 6~155FF9 e A& YAAE
2 vlustd o] b A d Al7le 1€ 209 oldoh 96 ¥
AME Fig. 414 Ee vieh Zo] 44 10~12FF 9 dHde Y4A7)
d ool ME 119 59 P Aol 73 EHAD 97d AFAME

Fig. 424 B& uie} Zo] 944 12~14FF 9] A9, A4 Qa7
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Petiole length(cm)
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Fig. 40. Petiole growth after 6, 9, 15weeks as influenced by date
of entry into extended day-length greenhouse in strawberry
cv. Hokowase in Pusan during 1995-1996.
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Fig. 41. Effect of date of transfer plants into day-length greenhouse

on petiole elongation measured 10, 11, 12weeks after
transferred in strawberry "Hokowase" (Pusan,96-97).
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Fig. 42: Effect of date of transfer plants into day-length greenhous
on petiole and leaf blade elongation measured 12, 14weeks
after transferred in stawberry "Hokowase" (Pusan, 97-98).
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Table 50. Effect of the date of transferring plants into the greenhouse on the
growth of petiole and leaf blade in strawberry cv, Hokowase grown in
Pusan in 1995-1996.

Petiole length(cm) Leaf blade length(cm)
Date of Weeks after moving outdoor plants Weeks after moving outdoor plants
transfer into greenhouse into greenhouse
3 5 6 7 12 3 5 6 7 12
9.30 41 43 5.0 51 - 5.1 50 50 51 -
10.10 32 39 40 4.1 - 46 45 45 45 -
10.20 34 38 39 40 - 45 46 46 46 -
10.25 27 33 34 41 - 45 45 46 49 -
10.30 43 44 46 46 - 40 40 41 42 -
11. 4 21 2.3 26 27 - 40 40 41 42 -
11.10 18 21 24 26 11 34 35 37 37 6.3
11.15 17 20 22 23 - 34 34 34 34 -
11.20 14 20 22 24 5.2 31 3.2 33 33 49
11.30 14 22 25 26 53 30 35 36 36 48
12.11 15 23 25 26 59 30 32 33 33 5.2
1220 22 29 33 35 6.7 36 37 38 38 5.4
12.30 30 36 38 39 78 39 40 40 40 6.4
1.10 35 48 48 49 6.7 41 47 47 47 56
1.20 38 54 5.6 58 10.5 46 5.3 54 55 7.0
1.30 32 79 88 92 77 42 6.3 6.7 68 6.2
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Table 91. Effect of the date of transferring plants into the greenhouse on
the growth of petiole in strawberry cv, Hokowase grown in
Pusan in 1996-1997.

Petiole length{cm)
Date of Weeks after moving outdoor plants into greenhouse
transfer
1 2 3 4 5 6 7 8 9 | 10
9.30 51 4.8 47 56 6.4 72 84 86 9.4 98
10. 5 48 46 53 57 6.5 78 81 94 100 | 100
10.10 43 43 5.7 6.6 73 84 9.6 102 | 11.2 | 114
10.15 39 5.0 6.0 6.2 75 85 89 99 102 | 100
10.20 46 50 6.0 6.5 6.8 77 81 9.3 99 10.2
10.25 46 52 5.4 6.0 6.7 7.7 81 8.1 82 94
10.30 52 51 55 6.7 6.5 7.2 74 79 80 79
11. 5 45 46 44 42 5.1 58 6.4 6.5 6.8 6.9
11.10 43 45 37 4.0 45 53 5.7 6.4 73 75
11.15 45 4.1 37 38 39 53 59 6.2 6.4 17
11.20 44 40 36 45 53 7.0 77 8.0 9.2 10.7
11.25 45 4.0 4.1 58 74 85 92 87 9.1 11.1
11.30 42 41 36 6.2 98 106 { 113 | 118 | 116 | 11.7
12. 5 45 41 53 76 71 106 | 112 | 135 | 13.1 12.8
12.10 41 43 6.4 80 94 108 | 117 | 131 136 | 129
12.15 43 45 59 79 9.2 103 | 117 | 119 | 119 | 127
12.20 39 43 6.2 72 82 9.7 112 | 120 | 125 | 123
12.30 4.1 4.1 4.2 55 92 105 | 125 | 126 | 135 | 133
1.10 39 38 36 37 6.0 6.6 91 100 | 111 134
1.20 35 40 35 44 71 89 97 115 | 125 | 135
1.30 4.3 4.2 29 3.4 35 4.0 47 6.8 8.8 136
Date of Weeks after moving outdoor plants into greenhouse
transfer 11 12 13 14 15 16 17 18 19 20
9.30 94 | 99 | 95 | 95 | 86 | 79 | 81 | 78 | 74 | 65
10. 5 10.1 9.7 88 8.1 78 76 75 75 75 72
10.10 11.1 | 109 | 104 | 104 | 100 98 96 94 88 53
10.15 88 9.6 88 85 88 83 76 75 74 50
10.20 9.7 9.7 86 9.1 86 88 85 84 55 6.4
10.25 9.9 9.0 93 88 88 86 8.1 6.5 51 55
10.30 79 78 8.0 78 83 79 6.4 59 56 54
11. 5 6.8 7.1 6.8 72 75 73 55 54 57 58
11.10 77 77 76 76 6.9 56 6.0 5.8 58 6.2
11.15 87 78 81 7.0 59 58 6.0 6.4 6.5 6.5
11.20 107 | 104 | 100 | 82 8.4 58 56 54 53 59
11.25 11.2 | 109 | 110 9.7 80 70 6.9 7.0 74 72
11.30 11.7 | 108 86 8.0 7.0 6.9 73 6.5 7.0 6.7
12. 5 11.7 | 114 | 106 82 86 86 8.2 87 7.1 74
12.10 124 | 113 8.4 8.7 95 88 85 82 6.6 6.6
12.15 123 | 11.3 89 96 95 85 82 76 6.7 6.5
12.20 124 | 115 9.7 8.7 84 83 72 6.9 58 58
12.30 124 | 117 | 137 | 111 95 8.7 5.7 5.4 50 40
1.10 122 | 111 11.7 | 108 | 106 79 N 59 48 48
1.20 127 | 135 | 127 | 122 | 103 99 76 6.6 6.7 -
1.30 130 | 137 | 108 | 92 9.2 6.9 6.9 - - -
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Table 92. Effect of the date of transferring plants into the greenhouse on
the growth of petiole in strawberry cv, Hokowase grown in
Pusan in 1997-1998.

Petiole length{cm)
Date of n -
Weeks after moving outdoor plants into greenhouse
transfer TS T 3 [ 4 | 5 | 6 ] 7] 81 9 |10
9.30 16 19 07 18 20 19 2.1 25 26 30
10. 6 26 13 19 22 22 25 26 2.1 2.7 28
10.10 22 17 19 22 19 22 25 24 24 30
10.15 18 18 24 2.0 19 22 2.1 27 22 37
10.20 1.3 18 21 47 26 2.7 29 30 33 35
10.25 21 26 21 19 22 24 2.7 29 32 33
10.30 32 25 19 20 22 2.3 24 31 38 39
11.5 26 19 29 29 32 32 30 34 30 41
11.10 25 16 17 20 20 2.1 41 6.3 74 81
11.15 25 24 26 34 31 42 46 59 59 6.3
11.20 1.2 2.1 2.1 25 29 30 32 37 83 46
11.25 20 24 23 43 49 77 86 8.1 82 87
11.30 24 2.1 23 42 59 | 17 86 96 89 9.0
12. 5 34 36 4.1 45 59 77 81 87 96 96
12.10 1.7 26 34 39 59 7.2 76 8.3. 9.0 90
12.15 13 25 35 58 79 8.3 96 9.7 95 96
12.20 18 16 32 39 6.3 77 106 109 | 116 | 121
12.30 22 | 22 | 34 | 50 | 73 | 81 | 84 | 93 | 79 | 114
1.10 19 | 19 | 23 | 44 | 63 | 67 | 102 | 105 | 106 | 112
1.20 16 14 2.7 43 56 6.3 78 98 10.1 10.8
1.30 13 ] 19 | 31 | 61 | 67 | 81 | 98 | 104 | 106 | 109
Date of Weeks after moving outdoor plants into greenhouse
transfer 11 12 13 14 15 16 17 18 19 20
20 27 34 33 33 4 40 40 42 40 44
10. 6 26 43 6.1 80 9.3 83 9.1 9.0 92 94
10.10 4.0 48 5.7 5.1 6.6 6.7 72 71 72 73
10.15 45 43 5.0 6.0 6.0 6.0 5.7 6.1 6.4 7.1
10.20 35 35 33 30 30 30 5.0 55 6.0 5.0
10.25 48 5.2 56 6.1 6.4 6.7 69 6.5 58 6.3
10.30 6.8 6.3 7.0 75 73 74 83 88 89 84
11. 5 438 47 50 5.1 53 55 6.4 69 81 74
11.10 8.2 86 92 96 95 96 938 10.0 10.2 9.1
11.15 6.4 6.7 6.4 6.7 6.5 6.7 6.8 6.7 69 69
11.20 45 44 44 50 30 55 57 59 54 46
11.25 87 9.2 87 80 85 8.4 9.1 84 76 76
11.30 93 88 85 89 9.1 85 84 7.7 74 75
12. 5 95 9.6 94 9.0 95 10.0 79 80 78 85
12.10 9.0 9.0 9.0 84 85 83 72 7.0 65 64
12.15 98 | 104 | 99 94 94 8.1 79 82 8.1 7.7
12.20 12.1 120 120 | 123 100 | 101 99 9.2 103 -
12.30 119 | 116 | 118 | 99 92 199 | 102 | 91 - -
1.10 124 115 114 10.7 109 | 112 - - - -
1.20 105 10.4 105 109 95 - - - - -
1.30 106 10.8 109 - - - - - - -

_188_



Table 93. Effect of the date of transferring plants into the greenhouse on
the growth of leaf blade in strawberry e¢v, Hokowase grown in
Pusan in 1997-1998.

Leaf blade(cm)
Date of Weeks after moving outdoor plants into greenhouse
transfer
1 2 3 4 5 6 7 8 9 10
9.30 42 42 3.2 37 4.1 4.3 42 45 35 38
10. 6 44 31 36 37 39 43 4.1 38 4.0 34
10.10 34 3 35 36 38 4.1 39 36 36 34
10.15 38 37 39 39 35 35 37 33 28 39
10.20 36 42 35 39 3.7 36 37 36 42 40
10.25 42 36 38 36 31 30 3.0 33 36 33
10.30 43 34 35 34 33 55 34 40 39 50
1. 5 40 34 37 39 30 29 36 38 42 43
11.10 3.7 30 24 30 3.2 35 40 52 57 6.5
11.15 34 38 36 40 42 4.7 43 48 54 54
11.20 33 31 25 33 37 34 36 35 43 6.4
11.25 35 34 34 41 5.4 57 65 6.4 6.9 7.0
11.30 35 31 3.2 49 5.4 6.2 7.3 87 72 7.2
12. 5 37 4.1 45 44 6.1 6.4 6.4 6.6 6.8 6.9
12.10 2.7 33 38 50 56 6.2 6.6 7.0 71 7.0
12.15 24 30 40 54 6.4 72 76 75 15 72
12.20 31 2.1 35 38 5.2 6.3 74 75 15 9.7
12.30 2.7 30 39 48 6.4 6.9 72 75 87 88
1.10 26 24 29 48 6.0 6.4 76 83 84 88
1.20 2.3 22 3.1 48 5.0 7.0 7.8 79 85 85
1.30 24 26 42 58 58 6.4 12 7.7 79 8.1
Date of Weeks after moving outdoor plants into greenhouse
transfer 11 12 13 14 15 16 17 18 19 20
9.30 36 4.0 36 32 20 38 38 37 34 3.7
10. 6 37 4.0 55 40 6.5 6.7 70 6.3 6.9 7.1
10.10 43 35 5.1 56 58 6.0 59 6.0 59 6.5
10.15 44 44 44 5.3 54 5.3 49 52 5.3 58
10.20 35 43 32 55 37 40 5.4 56 6.5 6.0
10.25 54 49 54 57 52 55 56 73 6.9 71
10.30 55 5.2 58 6.0 6.5 6.0 6.6 6.6 6.6 6.9
11. 5 48 49 5.1 5.1 49 53 56 6.0 6.2 6.5
11.10 72 53 80 53 85 82 83 83 80 8.0
11.15 55 54 54 55 5.4 54 54 56 57 57
11.20 45 6.4 43 6.0 48 46 5.1 58 56 58
11.25 75 7.2 72 6.8 6.6 6.9 6.8 6.8 6.7 6.8
11.30 73 73 76 7.2 12 76 7.1 7.1 73 6.6
12. 5 69 74 76 7.2 76 78 81 79 79 76
12.10 15 79 7.2 79 80 79 74 75 7.2 6.9
12.15 89 9.0 88 86 8.7 7.2 73 7.2 7.3 6.7
12.20 96 9.8 9.7 98 86 86 87 88 82 -
12.30 8.7 91 9.2 81 8.0 81 81 79 - -
1.10 89 86 86 85 87 85 - - - -
1.20 85 84 83 84 80 - - - - -
1.30 85 8.1 8.1 - - - - - - -

- 189 -



o AL AN 713
FAR WA 2 F7] X9 Z4-2%(Table 70~72)9} Fig. 40~429)

FRAAVIE 71dez 27 BaxAe BIHAZIE AHE3sA Table 949
2o FHRHY7IE 713z Razde FHeg 88 +& 5Cels 300~
45021248l A7l 96 delE 12¥€6YU ~149, 97dole 129119 ~199 ol
o FEHAYZE 7R 22N BINAIE AEse A$9 71-Eel 7
<9 HLFABer HEAANZIE AEF FA$E vusUeddE A9
HlRetR oy 97ddle 7~8U 3] xtolE BT 5Ceolst 500A12ke] 73}
A7lE 96doll: 129 189, 97l 129 24 oAt

Table 94. Date to move plants into the greenhouse on the basis of the time
passing the 300 to 450 hrs of cumulative time of exposure to low
temperature in semiforcing culture with artificial lighting in strawberry
cv, Hokowase in Pusan.

Time passing 300 to 450 hrs Time(date) passing 500 hrs
Year at 5T or lower (date) at 5T or lower
Starting before the Starting from starting from
deepest dormancy the deepest dormancy the deepest dormancy
96 Dec. 5 - Dec.13 Dec. 6 - Dec.14 Dec.18
97 Dec. 3 - Dec.12 Dec.11 - Dec.19 Dec.24
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Table 95. Time passing the dormancy breaking point in strawberry cv,

Hokowase in Pusan.

Time passing 300-450 hrs(month, day)
Canopy 1996 1997
temperature | Suarting before the Starting from the |Starting before the|Starting from the
deepest dormancy | deepest dormancy | deepest dormancy |deepest dormancy
12.20 - 1224 - 12.17 - 12.30 -
0-5
0-6 12.12 - 12.17 - 12. 6 - 1222 -
0-7 12.6 - 1225 12.12 - - 1218 - 1231
5 below 12. 5 - 1213 12. 6 - 12.14 12. 3 - 12.12 12.11 - 12.19
6 below 12.3 - 1210 12.4 - 1212 - 12.9 - 1215
7 below - - - 12. 8 - 1212
0-5+DV 12.31 - 12.31 - - -
0-6:DV 1223 - 1223 - - -
0-7+DV 1220 - 1220 - 1224 - -
5 below DVI 1) 8 - 1218 12. 8 - 12.18 1212 - 1223 1215 - 1228
6 below DV
12.7 - 1215 12.7 - 1215 12.11 - 1220 12.14 - 1224
7 belowDV
12. 6 - 12.13 12. 6 - 1213 12.10 - 12.17 1213 - 1222
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Table 6. Number of runner development per plant as influenced by the time

of transferring strawberry cv,

artificial lighting in Pusan in 1995 to 1998.

Hokowase to greenhouse with

7 No. of runners
Date of No. of runners developed Date of developed?
transfer to % - % % - 97 transfer to 97 - 98
greenhouse greenhouse
Mar. May. A B A B
9.30 - - 0 1 9.30 0 0
10.10 - - 0 0 10.10 0 0
10.20 - - 0 0 10.20 0 0
10.30 - - 0 0 10.30 0 0
11.10 - - 0 0 11.10 0 4
11.20 - 12 0 0 11.20 0 0
11.30 - 2 0 0 11.30 0 2
12.10 - 6 0 8 12.10 8 4
12.20 1 25 3 6 12.20 K] 32
12.30 4 41 5 10 12.30 6 36
1.10 17 61 7 28 1.10 3 21
1.20 10 34 7 28 1.20 24 22
1.30 28 65 20 36 1.30 4 30

Z A : until 60 days after transfer plants into greenhouse,
B : later 60days after transfer plants into greenhouse.

Table 97. Flower stalk length as influenced by the time of transferring

strawberry cv, Hokowase to greenhouse with artificial
lighting in Pusan in 1335 to 1598.
Flower stalk
Flower stalk length(crm) length(cm)
Date of transfer (90 days after moving Date of transfer (90 days after
to greenhouse plants into greenhouse) to greenhouse  |moving plants into
greenhouse)
9 - 96 96-97 97 - 98
9.30 6.6 76 9.30 52
10.10 6.8 86 10.10 42
10.20 54 86 10.20 32
10.30 5.7 75 10.30 37
11.10 4.3 6.1 11.10 51
11.20 44 70 11.20 50
11.30 5.1 79 11.30 6.4
12.10 6.0 11.3 12.10 70
12.20 6.9 96 12.20 5.0
12.30 89 119 12.30 8.0
1.10 9.0 136 1.10 79
1.20 10.1 76 1.20 9.0
1.30 92 77 1.30 75
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Table 98. Yield per 10 plants as influenced by the time of transferring
strawberry cv, Hokowase to greenhouse with artificial lighting in

Pusan in 1995 to 199.

Mar. Apr.
Date of transfer
to greenhouse Fruit weight(g) per 10 plants| Fruit weight(g) per 10 plants
9.30 46.4 1265
10.10 79.2 91.2
10.20 829 81.7
10.30 874 724
11.10 5.1 89.2
11.20 60.3 39.7
11.30 356 40.7
12.10 41.4 28.2
12.20 11.9 15.3
12.30 13.0 27.1
1.10 1.2 52.1
1.20 6.2 79.4
1.30 - 76.3
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Table 99. Yield per 10 plants as influenced by the time of transferring
strawberry cv, Hokowase to greenhouse with artificial lighting in
Pusan in 1996 to 1997. .

Early yield Late yield Total yield
(Jan. to Mar.) (Apr. to May) {Dec. 10 May)
Date of transfer No. of Fwit No. of Fl}m No. of Fr.uit
to greenhouse Fruits weight Fruits weight Fruits weight
per 10 per 10 per 10
per 10 per 10 per 10
plants plants plants
plants (@) plants (@) plants @)
9.30 27 347 59 774 86 1121
10.10 21 239 64 871 85 1110
10.21 56 820 76 909 132 1729
10.30 73 1076 4 624 127 1700
11.11 52 792 70 767 122 1559
11.20 34 118 49 520 83 938
11.30 26 329 51 542 71 871
12.10 25 335 40 489 65 824
12.20 24 252 16 184 40 436
12.30 32 416 11 100 43 516
1.10 26 300 26 300
1.20 23 267 23 267
1.30 6 78 6 78

Table 100. Yield per 10 plants as influenced by the time of transferring
strawberry cv, Hokowase to greenhouse with artificial lighting in
Pusan in 1997 to 1998.

Early vield Late vield Total vield
(Jan. to Mar.) (Apr. to May) (Jan. to May)
Date of transfer No. of Fryit No. of Fr.uit No. of Fr.uit
to greenhouse Fruits weight Fruits weight Fruits weight
per 10 per 10 per 10
per 10 per 10 per 10
lants plants lants plants plants plants
P (@) P (g) (@)
9.30 33 414 58 536 91 950
10.10 26 284 36 336 62 620
10.20 47 590 32 375 79 965
10.30 80 1220 62 700 142 1920
11.10 115 1330 41 380 156 1720
11.20 30 376 16 162 46 538
11.30 64 1054 12 122 76 1176
12.10 64 782 10 88 74 870
12.20 45 497 0 0 45 497
12.30 43 673 21 286 64 959
1.10 22 251 23 205 45 456
1.20 15 135 23 225 38 360
1.30 0 0 19 222 19 222
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Fig. 43. Petiole growth after 6, 9, 15weeks as influenced by date
of entry into extended day-length greenhouse in strawberry
cv. Reiko in Pusan during 1995-1996.
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Fig. 44. Effect of date of transfer plants into day-length greenhouse
on petiole elongation measured 14, 15, 17weeks after
transferred in strawberry "Reiko" (Pusan,96-97).
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Fig. 45. Effect of date of transfer plants into day-length greenhous
on petiole and leaf blade elongation measured 12, 14
- weeks after transferred in stawberry "Reiko"
(Pusan, 97-98).
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Table 101. Effect of the date of transferring plants into the greenhouse
on the growth of petiole and leaf blade in strawberry cv,
Reiko grown in Pusan in 1995-1996.

Petiole length(cm) Leaf blade length(cm)
Date of Weeks after moving outdoor Weeks after moving outdoor
transfer plants into greenhouse plants into greenhouse
3 5 6 7 12 3 5 6 7 12
9.30 39 | 41 48 | 49 - 49 | 50 | 54 55 -
10.10 40 | 47 | 49 | 49 - 46 | 46 | 46 4.7 -
10.20 52 | 55 | 56 | 56 - 50 | 51 5.1 51 -
10.25 34 3.7 38 | 39 - 46 | 47 | 47 47 -
10.30 42 | 43 | 44 44 - 44 45 | 45 | 45 -
11. 4 42 | 43 | 44 44 - 4.3 44 | 44 44 -
11.10 34 | 36 | 39 | 40 | 151 | 39 | 40 | 40 4.1 105
11.15 26 | 35 | 37 | 38 - 35 | 36 | 36 36 -
11.20 23 | 31 33 33 {1563 | 32 | 33 | 34 3.4 9.8
11.30 33 | 41 42 | 43 [ 165 | 33 36 | 36 | 37 10.6
12.10 37 1 45 | 46 | 46 [ 191 | 37 | 40 | 40 | 41 117
12.20 39 | 40 | 41 40 | 123 | 35 | 36 | 36 36 8.0
12.30 46 | 46 | 46 | 47 | 122 | 43 | 44 44 44 7.8
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Table 102. Effect of the date of transferring plants into the greenhouse
on the growth of petiole in strawberry cv, Reiko grown in
Pusan in 1996-1997.

Petiole length(cm)

Date of Weeks after moving outdoor plants into greenhouse

transfer
1 2 3 4 5 6 7 8 9 10

9.30 87 { 86 {71 | 66 | 81 | 94 | 102|109 | 123|126
10. 5 93 | 76 | 57 | 63 | 90 | 83 | 92 | 100 | 11.1| 109
10.10 80193 |75|91 195100116 |123| 125|133
10.15 70 | 66 | 75 | 92 | 107 | 122|128 [ 135 | 143 | 147
10.20 6.1 | 65 | 79 | 88 [ 96 | 113|136 | 143 | 145 | 148
10.25 98 {71 | 59 | 60 | 70 | 84 | 95 | 119|132 | 141
10.30 44 | 51 | 53 | 64 | 68 | 90 | 116|118 135|146
11. 5 84 | 65| 71 | 59 | 68 | 57 | 98 {102 |114| 116
11.10 61 | 47 | 44 | 64 | 64 | 79 | 88 | 94 | 105|110
11.15 69 | 71 | 50 | 49 | 62 | 59 | 89 | 96 | 105} 117
11.20 65 | 60 | 54 | 48 | 59 | 65 | 100 | 10.7 | 109 | 13.2
11.25 55 | 44 | 44 | 42 | 55| 80 | 81 | 95 | 105|126
11.30 63 | 64 | 55 | 43 |65 | 71 |91 | 97 116|122
12.10 40 { 41 { 52 | 61 | 71 | 7.7 | 93 [ 100 | 11.2 | 136
12.20 39 |39 |43 {54 60| 70|72 |93 |123|153
12.30 36 | 37 1 39|43 |51 |56 | 78] 94 |145]| 154

Date of Weeks after moving outdoor plants into greenhouse

transfer 11 12 13 14 15 16 17 18 19 20

9.30 132 {137 {139 | 137 | 146 | 143 | 142 | 142 | 151 | 142
16. 5 132 {146 ;143 1143 1 142 1131 1 1301129 1 132 1113
16.10 151 {148 {142 150|151 {154 | 166 | 1568 | 131 | 80
10.15 146 | 151 [ 159 | 157 | 157 | 165 | 155|153 | 11.0 | 83
10.20 152 | 1551158 161 {159 | 160|152 | 11.7 | 86 | 85
10.25 143 | 144 | 147 | 158 | 159 [ 156 | 150 | 106 | 95 | 93
10.30 151 1150|159 171|161 | 148|131 | 96 | 93 | 101
11. 5 12.1 {121 [ 127 {131 | 126 | 113 | 89 | 94 | 103 | 11.7
11.10 1191127 (143 (144|137 | 112 | 102 | 11.0 { 119 | 130
11.15 125 1127 {135 | 145|140 | 121 | 11.1 | 125 | 138 | 14.2
11.20 134 {139 130146 | 143 | 110 | 116 | 130 | 129 | 133
11.25 128 | 130 | 134 {124 | 130 | 11.8 | 1311 | 143 | 146 | 146
11.30 131 | 130 {144 | 148 | 150 | 151 | 165 | 165 | 168 | 169
12.10 151 | 157 | 162 | 149 | 156 | 169 | 178 | 179 | 169 | 159
12.20 162 171 1169|186 | 197|192 | 194 {178 | 173 | 155
12.30 176 | 189 | 206 | 226 | 222 | 223 | 21.7 | 200 | 196 | 16.1
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Table 103. Effect of the date of transferring plants into the greenhouse

on the growth of petiole in strawberry cv, Reiko grown in

Pusan in 1997-1998.

Petiole length(cm)
Date of Weeks after moving outdoor plants into greenhouse
transfer
1 2 3 4 5 6 7 8 9 10
9.30 25 123 110 (14 |19 122 |23 |29 | 32| 36
10. 6 22 113 |14 18| 20 (361438 ]| 35| 42 | 39
10.10 1512120} 21 |25 |33} 36| 33| 40 | 46
10.15 13 (12|14 |25 | 22| 44 | 41 | 43 | 48 | 7.1
10.20 12 121 | 27 | 36 | 41 | 44 | 44 | 52 | 50 | 72
10.25 24 125133131 |139}137|45}150| 66| 74
10.30 22 127126 3313737 |48 |69 | 72|78
11. 5 22 126 {3241 (31413949 {63 |63 | 71
11.10 24 | 23 127129 ] 29|40 |57 | 65| 76 | 65
11.15 24 | 28 | 36 | 40 | 54 | 82 | 86 | 105|113 | 114
11.20 24 251371140 59 | 701 74 | 70| 91 | 95
11.25 24 1 36 | 32 |64 | 97 |1231136| 143|143 | 143
11.30 22 126 |44 {78 (1231138156 | 155|164 | 168
12.10 30 | 44 | 77 1106|130} 143 157|159 162 | 166
12.20 24 | 36 | 67 | 82 [118 (125|146 | 147 | 150 | 174
12.30 20 1 32 | 66 | 80 [ 108|112 | 115|126 | 159 | 157
Date of Weeks after moving outdoor plants into greenhous
transfer 11 | 12 | 13 {14 [ 15 {16 | 17 | 18 | 19 | 20
9.30 32 | 58 |99 |107|115(136] 137|153 | 158 | 160
10. 6 56 | 651 85189 |95 (90| 981|199 |99 | 99
10.10 63 | 79 | 88 { 95 | 87 | 87 | 87 | 90 | 99 | 98
10.15 89 | 86 192 {98 |94 |97 | 98| 95| 97 1{ 98
10.20 76 | 92 {90 | 77 | 79 | 80 | 80 | 81 | 80 | 85
10.25 74 | 86 | 84 | 8B4 | 86 | 84 | 87 | 82 | 75 | 87
10.30 88 | 89 | 83|84 |85 (84| 87|89 | 86 | 98
1. 5 62 | 66 | 66 | 68 | 65 | 68 | 65 | 66 | 72 | 70
11.10 82 |1 82 | 83|82 |91 |90 |98 (107|106 79
11.15 122 1120 (121 | 119|137 | 132 | 133|142 | 138 | 10.1
11.20 99 1 99 | 98 [101 | 96 {104 | 107 | 176|117 | 118
11.25 145|145 | 1471149 | 151 | 150 | 150 | 158 | 154 | 156
11.30 168 | 165|191 | 187 | 175|181 | 185 | 168 | 16.1 | 15.1
12.10 1721171 | 184 | 163 | 181 | 160 | 162 | 164 | 162 | 155
12.20 180 | 180 | 180|172 | 174|184 | 172|166 | 168 | 175
12.30 169 (169|172 | 187|188 | 189 (180|178 ] - -
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Table 104. Effect of the date of transferring plants into the greenhouse
on the growth of leaf blade in strawberry cv, Reiko grown in
Pusan in 1997-1998.

Leaf blade(cm)

Date of Weeks after moving outdoor plants into greenhouse

transfer
1 2 3 4 5 6 7 8 9 10

9.30 53 | 52 |32 32|37 |40 |35 |39 | 35| 44
10. 6 | 51 | 35|30 | 33|33 |40 | 42| 42 | 43| 43
10.10 36 | 45 | 39 | 43 | 39 | 45 | 42 | 42 | 43 | 43
10.15 43 | 30 | 32 | 39 | 38 | 48 | 42 | 46 | 48 | 57
10.20 37 | 44 | 43 | 43 | 44 | 47 | 46 | 51 | 44 | 55
10.25 40 | 41 | 41 | 43 [ 32 | 39 | 44 | 43 | 52 | 55
10.30 40 | 41 | 41 | 44 | 48 | 42 | 52 | 60 | 58 | 64
11. 5 38 140 | 39 | 42 | 36 | 43 | 48 | 52 | 53 | 56
11.10 33 133 |31 (33139 |52 ]|49 58|60 66
11.15 38 13913939149 |63 62|74 | 78| 78
11.20 32 (32|32 |38(50(58|69|59]|78]|76
11.25 39 | 35|40 | 37 | 47 | 74 | 78 | 86 | 87 | 87
11.30 33 | 35|40 |61 | 79|92 |99 |100]| 103106
12.10 37 (41 {62 |72 |81 |92 1001021041103
12.20 31 | 3549 | 64 |81 |86 |91 |94 | 92103
12.30 25 31 |48 | 58 | 74|78 | 80 {89 |108]107

Date of Weeks after moving outdoor plants into greenhouse

transfer 11 12 13 14 15 16 17 18 19 | 20

9.30 38 1561 |72 |62 |83)|83)] 83|99 |100]100
10. 54 (87 55 61 65 64 6969 82! 74
10.10 54 {59 | 65 65| 71 | 74172707676
10.15 70 | 68 | 63 | 69 | 72 | 76 | 72 | 82 | 74 | 71
10.20 55 1 65 | 68 | 59 | 63 | 63 | 64| 64 | 65|69
10.25 63 | 60 | 56 | 57 | 58 | 56 | 58 | 63 | 56 | 58
10.30 67 | 58 | 68 | 54 | 71 [ 69 | 71 | 72 | 73 | 74
11. 5 52 | 61 | 51 | 61 |51 |52 )54 54| 65|66
11.10 60 | 63 | 62 | 56 | 66 | 75 | 80 | 85 | 85 | 87
11.15 83 | 85|83 83|91 |88 |89 |89 96|99
11.20 80 | 87 | 77 | 85 |83 |81 |84 (120 90 | 95
11.25 90 | 88 | 95| 90 [100]100|102| 98 | 95 | 96
11.30 109 [ 107 | 114 | 115 | 119 | 108 | 105 | 10.3 | 10.8 | 109
12.10 102 | 11.0 | 11.3 | 109 | 11.0 | 10.3 | 103 | 106 | 105 | 99
12.20 112 [ 112|116 | 116 | 110 | 11.2 | 110 | 112 | 107 | -
12.30 111 | 113 | 117|106 | 11.2 | 11.2 { 109 | 110 | - -
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Table 105. Date to move plants into the greenhouse on the basis of the time
passing the 150 to 200 hrs of cumulative time of exposure to low
temperature in semiforcing culture with artificial lighting in

strawberry cv, Reiko in Pusan.

Time passing 100 to 200 hrs at 5C or lower(date)

Y
car Starting before Starting from
the deepest dormancy the deepest dormancy
% Nov. 22 - Nov. 30 Nov. 23 - Dec. 1
97 Nov. 3 - Nov. 19 Nov. 21 - Dec. 4
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Table 106. Time passing the dormancy breaking point in strawberry cv,

Reiko in Pusan.

Time passing 100-200 hrs(month, day)
Canopy 1996 1997
LeMpPRIatiie [ Starting before the| Starting from the |Starting before the {Starting from the
deepest dormancy | deepest dormancy | deepest dormancy |deepest dormancy
0-5 1123 - 12. 5 1126 - 12. 8 11.6 - 11.24 11.24 - 11.16
0-6 11.19 - 11.30 1123 - 12. 4 11. 3 - 11.29 1123 - 12.11
0-7 1117 - 11.27 1122 - 12. 2 1031 - 11.10 1120 - 12. 8
5 below 11.22 - 11.30 1123 - 12. 1 11. 3 - 11.19 1121 - 12. 4
6 below 11.18 - 11.28 1122 - 11.29 1.1 - 11.11 1120 - 11. 3
7 below 11.16 - 11.24 11.20 - 11.28 1031 - 11. 8 1119 - 12. 2
0-5+DV 11.30 - 1213 11.30 - 12.13 12. 8 - 12.23 1213 - 1229
0-6+DV 1128 - 12. 8 1128 - 12. 8 12. 4 - 1218 12.10 - 12.23
0-7+DV 1127 - 12. 7 1127 - 12.7 12.1 - 1216 12. 8 - 12.21
5 below DV} 1128 - 12. 3 1128 - 12. 3 1124 - 12. 6 12. 3 - 1210
6 below DV| 1124 - 12 2 1124 - 12. 2 11.21 - 12. 5 12.3-12. 9
7 belowDV 1123 - 12. 1 1123 - 12. 1 11.19 - 12. 4 12.2-12. 9
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Table 107. Number of runner development per plant as influenced by the time
of transferring strawberry cv, Reiko to greenhouse with artificial
lighting in Pusan in 1995 to 1998.

Date of No. of runners deve]opedz Date of N(Zezil;ungfrs
e % w [ wew | mmee oo
Mar. May. A B : A B
9.30 31 72 22 47 9.30 8 54
10.10 44 55 22 58 10.10 100 34
10.20 16 67 27 37 10.20
10.30 34 52 13 63 10.30
11.10 18 59 0 42 11.10
11.20 38 70 6 32 11.20 24.0
11.30 27 80 2 57 11.30 16.0 20.0
12.10 44 94 2 77 12.10 20.0 18.0
12.20 21 55 8 54 12.20 46.0 46.0
12.30 26 56 3 76 12.30 4.0 6.0

“ A : until 60 days after transfer plants into greenhouse,
B : later 60days after transfer plants into greenhouse.
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Table 108. Flower stalk length as influenced by the time of transferring
strawberry cv, Reiko to greenhouse with artificial lighting in
Pusan in 1995 to 1998.

Flower stalk
Flower stalk length{cm) length(cm)
Date of transfer (90 days after moving Date of transfer (90 days after
to greenhouse plants into greenhouse) to greenhouse |moving plants into
greenhouse)
% - 9% 96-97 97 - 98
9.30 10.2 12.6 9.30 70
10.10 119 96 10.10 6.2
10.20 114 10.0 10.20 86
10.30 10.6 10.0 10.30 10.2
11.10 9.3 99 11.10 9.6
11.20 11.1 7.1 11.20 10.0
11.30 86 85 11.30 14.3
12.10 124 149 12.10 12.0
12.20 11.8 14.8 12.20 14.0
12.30 15.1 11.6 12.30 9.9

vl JdLANE =7

95~98d 9] YAA7IE £FL Table 109~1113 2ok Z ¥z BF
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Table 109. Yield per 10 plants as influenced by the time of transferring

strawberry cv, Reitko to greenhouse with artificial

Pusan in 1995 to 1996.

lighting in

Date of transfer
to greenhouse

Mar.

Apr.

Fruit weight(g) per 10 plants

Fruit weight(g) per 10 plants

9.30 16.0 81.3
10.10 337 54.1
10.20 534 65.4
10.30 70.3 59.1
11.10 62.4 54.4
11.20 425 53.0
11.30 313 59.4
12.10 506 266
12.20 13.0 179
12.30 8.8 386

Table 110. Yield per 10 plants as influenced by the time of transferring

strawberry cv, Reiko to greenhouse with artificial lighting in Pusan

in 1996 to 1997.

Early yield Late yield Total yield
(Jan. to Mar.) (Apr. to May) (Dec. to May)
Date of transfer No. ~of ;ri:l;[ No. .of “il;l;l}it No. .of vfe::lftlt
to greenhouse Fruits per 10 Fruits per 10 Fruits per 10
per 10 per 10 per 10
plants plants olants plants plants plants
(g) (g) (g)
9.30 74 1132 59 882 133 2014
10.10 67 1153 68 1086 135 2239
10.20 76 1168 29 511 105 1679
10.30 49 707 67 990 116 1697
11.10 26 403 45 696 71 1095
11.20 27 300 36 474 63 774
11.30 8 97 56 704 64 801
12.10 5 76 15 226 20 302
12.20 5 53 15 190 20 243
12.30 2 35 28 333 30 368
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Table 111. Yield per 10 plants as influenced by the time of transferring
strawberry cv, Reiko to greenhouse with artificial lighting in
Pusan in 1997 to 1998.

Early yield Later yield Total yield

(Jan. to Mar.) (Apr. to May) (Jan. to May)

Date of transfer No. of le}: No. of Fr.mkt] No. of Fr:m;
to greenhouse Fruits weight Fruits welght Fruits weight
per 10 per 10 per 10

per 10 per 10 per 10

lants plants plants plants plants plants

P (g) (g) ()

9.30 68 794 12 16 & 89

10.10 54 636 19 215 73 1
10.20 45 435 16 x5 61 620
10.30 55 692 %y 515 97 1207
11.10 95 1030 5 PA ) 120 166
11.20 88 1101 15 16 18 1266
11.30 118 1484 0 3B 148 182
12.10 110 1414 10 % 120 1510
12.20 54 682 10 126 o4 &8
12.30 48 578 24 296 72 874
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