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Effects of LED Light and Vernalization on Growth and Development,
and Hormonal Changes in Strawberry cv. Praratchatan 80
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Abstract: Nowadays, plant factory systems under LED lighting are widely used to grow strawberry due to
climate changes, which can lead to decreased productivity. This study aimed to investigate the effects of
LED lighting and vernalization on growth, development and hormonal changes in the ‘Praratchatan 80’
strawberry. Two experiments were conducted. Experiment 1 examined, the effects of LED lighting on runner
production, using a completely randomized designed (CRD) with five treatments, including a natural light
control and four LED lighting periods (9, 12, 15 and 18 hours per day). The results indicated that the LED
lighting periods had no effect on the days to produce runners and leaf width, but 15 and 18 hours LED
lighting periods increased the number of runners, daughter plants, petioles, and chlorophyll content
compared to other treatments. Meanwhile, a 9 hours LED lighting period resulted in the highest daughter
plant height. Experiment 2 investigated the effects of LED lighting and vernalization on flowering and
hormonal changes in the strawberry. The experiment design was factorial in completely randomized design
of 3 lighting periods (6, 9 and 12 hours per day) and 2 temperature conditions (non vernalization and
vernalization at 4 C for 2 weeks) compared to natural environment (control). The results showed no
interaction between the two factors, and a 9 hour LED lighting period and vernalization led faster flowering
and greater number of flowers significantly. These treatments also decrease auxin accumulation in the shoot
while promoting cytokinins (zeatin and zeatin riboside) biosynthesis and accumulation, ultimately promoting

flower induction and development in the strawberry.
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1. nMannaadd 1 naaszeziaanliiuasand s
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1.1 szazanialua aruiudulua way
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A19213149 8.93 114 9.80 Ju (Table 1) n1slduas
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upna1ansannet1eldsdrAydunis liuas-
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Table 1. Days to produce runners after the treatments and chlorophyll contents at 40 days after

the treatments

Treatments Days to produce runners Chlorophyll contents (SCMR)

1) Natural light (Control) 9.80 38.08c

2) LED 9 hours 9.47 38.89¢c

3) LED 12 hours 9.26 40.64b

4) LED 15 hours 8.93 42.12a

5) LED 18 hours 9.20 42.32a

CV (%) 8.71 1.63

LSDO0.05 ns *

ns = non significant, * = means with different superscripts differ significantly (P < 0.05)

SCMR = SPAD Chlorophyll meter reading
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Figure 1. Number of runners (A), number of daughter plants (B), daughter plant height (C), number of
petioles (D), and leaf width (E) at different LED lighting periods over 40 days
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SunusuAnaenTeRuaRsatiLeIT
&5 2 1Tade TiRdfduiugionnu (W s uansdeya)
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Figure 2. Days to flowering of strawberry as affected by LED lighting periods (A) and temperature conditions (B)

after the treatments
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Tuafan TLEAIRaNTBEUALALATa a1 N3-
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NNINARANLAZNITNNUNLBIARN (Shen et al. 2016)
nsAdanauinLY anansndniinlansediuess
Faneniiaulgmeldialudisuasiudunay 145
mmmuﬂmmﬁﬁi’ﬁ Tneiialdudarandn 15 aeen-
\1813 8 (Bradford et al, 2010) 3480AA @I LI
338284 lkram et al. (2016) finugn nsndugnsad
wesl1ignunfisn 4 esrnaaidan ieazax
fiwmu%‘immﬁwﬂqmuqﬁﬁ%ﬂLﬂumm 15 9%
gaunsan W uansadiuasiian1seannan i
Ty wenandfanudnnnsliuasiudud 10 dalusse
gt 30 44 8a1913ANITAUNTRBNALNTBIAY
ansadiuesTiniiuiu (Sensteby et al., 2016)
2.2 AMUIUNIAAARN

=
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S1uAuABNARFUIRAE e 5.53 Aan (Figure 3B)
lesannmsldsugningfisvisednmwsudusilii
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Figure 3. Number of flowers of strawberry as affected by LED lighting period (A) and temperature conditions (B)
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Figure 4. Changes of zeatin, zeatin riboside and IAA concentration in shoot as affected by LED lighting

period (A, C, E) and temperature conditions (B, D, F)
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