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(Photo—Period and Temperature Control Technique for Inducing Early Flower Bud Differentiation

of Strawberry under High-Temperature Smart Greenhouse Conditions)
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This study conducted to develop a photo-period and temperature control technique to induce early flower
bud differentiation of June-bearing strawberry (‘Seolhyang’) under high-temperature smart greenhouse
conditions. A semi-closed greenhouse equipped with an automated shading tunnel was designed to provide
short-day (SD) treatments of 8 hours (SD-8hr) and 10 hours (SD-10hr) combined with night-time
temperature regulation. Results showed that both SD treatments advanced the first flower cluster emergence
by more than two months compared to the control, and SD-10hr exhibited the highest effectiveness for early
flower bud induction. During the cooling period, the average night temperature of SD-8hr was 0.9°C lower
than that of the control, while the shading tunnel maintained stable temperatures of 16~21°C during the
non-cooling period. Although the control plants showed more vigorous vegetative growth with greater plant
height and crown diameter, SD-treated plants exhibited higher photosynthetic rate, stomatal conductance, and
transpiration rate, favoring reproductive growth. Fruit weight and soluble solid content were slightly lower
in SD treatments but remained within a marketable range. These findings demonstrate that combining
short-day (8~10 hr) photoperiod control with night-time temperature management is an effective technique
for promoting early flower bud differentiation and harvest of June-bearing strawberries under
high-temperature conditions. The developed control method provides a practical approach for extending
strawberry production seasons and improving farm income in smart greenhouse systems.

B keywords : flower bud differentiation ; june-bearing strawberry ; photo—period control ; short-day treatment ; smart
greenhouse
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a3 2. Treatments of the study in the greenhouse.
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% 3. Average temperature and humidity of strawberry

greenhouse in the study.
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1% 4. Average CO. concentration and accumulated
radiation of strawberry greenhouse in the study.

E 1. Composition of the nutrient solution for hydroponics
of strawberry.
N 125
30
Macroelement K 55
(me-L'Y) Ca 65
Mg 25
SOy 30
Fe 117
B 027
Microelement Mn 035
(mgLh 7n 046
Cu 0.05
Mo 0.05
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13 5. Blackout curtain system for the photo-period.
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F 2. Average temperature during the night-time affected
by photo—period treatments.

PN

K

Month  Control(C)  SD-8hr('C)  SD-10hr(‘C)  Difference 1 (C) Difference 2(C)
8 1992 1897 19.25 -0.96 -0.67
9 1802 17.19 1743 -0.83 -0.59
10 1521 1525 1459 +0.03 -0.62
11 1257 1234 1220 +0.27 -0.37
12 11.56 1134 11.28 +0.29 -0.28

Control; non-treatment, SD-8hr; short day 8hour, SD-10hr; short day 10hour.
Difference 1; average temperature difference of control - SD-8hr.
Difference 2; average temperature difference of control = SD-10hr.
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1% 6. Average temperature of night-time in the
treatments compared with cooling and heating period.
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#* 3. Initial budding day and accumulated budding
numbers for the first-second cluster as affected
by photo—period treatments.

“Treatment Control SD-8hr SD-10hr

Repeat 1 2 3 1 2 3 1

Aug 10 - - - - - - 1

Aug 11 - - - - 1 2 5

Aug 14 - - - 3 3 3 5 7
7
30

Aug 18 - - - 11 10 12
Aug 22 - - - 2 24

Aug 26 - - - 30 29 30 - - -
Sep 1 - - - - 30

Sep 5 - - - - - - 1 3 -
Sep 22 - - - 9 10 - 10 15
Sep 26 - - - 16 18 14 23
Oct 6 - - - 28 30 27 30
Oct 10 - - - 30 30 30 30
Oct 17 2

Oct 20 8 1
Oct 24 10 3
Oct 27 13 3
Oct 31 18 4
Nov 3 19 11
Nov 7 2 2 2 - - - - - -
Nov 10 2 30 30 - - - - - -
Nov 14 2 30 30 - - - - - -
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I 4. Growth characteristics of strawberry as affected by
photo—period treatments.

Plant No. of Petiole Leaf Leaf  Crown Chlorophyll Leaf area
Treatment  height  leaves en ngth  width ~ diameter ~ content (en/plant)
(cm)  (ea/plant) (om) (cm)  (cm) (mm)  (SPAD) D

Control* 39.9a" 72a 1492 107a  90a 196a 41.9a 1,691a

SD-8hr  3L5be 8la 121c 94c 83b 158¢ 41.7a 1,230a

SD-10hr 2.7c 8la 126c 93¢ 82b 17.2b A2.7a 1457a

“Control; non-treatment, SD-8hr; short day 8hour, SD-10hr; short day 10hour.
“Mean separation within columns by Duncan’s multiple range test (p< 0.05).

I 5. Fresh and dry weight of strawberry as affected by
photo—period treatments.

Fresh weight(g/plant) Dry weight(g/plant)

Treatments
Leaf  Stem  Fruit Total Leaf Stem  Fruit  Total
Control” 43302 3628a 820c &7 125%6a 740a 170a 2166
SD-8hr 312 2625¢ 2159% 819% 837 512 23% 1588
SD-10hr 28 B6e 14100 R5H 83 524 16la 1523

“Control; non-treatment, SD-8hr; short day 8hour, SD~10hr; short day 10hour.
“Mean separation within columns by Duncan’s multiple range test (p< 0.05).
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Photosynthesis of strawberry as affected by
photo—period treatments.

Stomatal

Controlz 1342cy 0.2Ic 21a 3%5a
SD-8hr 15.10a 0.22b 2.2a 352
SD-10hr 1498a 0.23a 2.3a 360b

“Control; non-treatment, SD-8hr; short day 8hour, SD-10hr; short day 10hour.
*Mean separation within columns by Duncan’s multiple range test (p<0.05).
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F 7. Characteristics of first-second cluster strawberry
fruit as affected by photo-period treatments.

: . . Soluble
Fruit Fruit Fruit o5 . Rt/ At
Treatment Cluster length  width  weight u\n(;:‘eit 1(\5/(‘)? B'::{i‘('}“d
(cm) (cm) (g/ea) Brix) h

Control’ 1 458" 36a 24.2a 10.0a 05¢ 221a
SD-8hr 1 38 33d 16.4f 9la 0.7 132
SD-10hr 1 38 34c 169f 9.2a 0.8a 11.8f
SD-8hr 2 44a 34c 208¢

96a 05¢ 204c

SD-10hr 2 4.3a 34e 201c 9.7a 05¢ 20.6¢

zControl; non-treatment, SD-8hr; short day 8hour, SD-10hr; short day 10hour.
yMean separation within columns by Duncan’s multiple range test (p<0.05).
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