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Abstract

Light is an important factor that influences the growth and
development of flowering plants. The present study inves-
tigated the effects of in vitro acclimatization to different
light colors (white light (WL; control), blue light (BL; 447
nm), green light (GL; 519 nm), and red light (RL; 667 nm))
on the growth of petunia (Petunia hybrida) and of harden-
ing cultivation of plant transferred form in vitro to a green-
house under sunlight. Compared to the control, the shoot
length and leaf width of Petunia increased by 42% and
11.7%, respectively, after acclimatization to BL and the
shoot growth increased by 29.3% after acclimatization to
RL. The chlorophyll and carotenoid contents after accli-
matization to BL and GL were 16.7% and 11.3% higher,
respectively, and 14.4% and 11.9% higher, respectively,
than those in the control. During greenhouse cultivation,
the shoot length increased by 16.7% and 11.3%, respec-
tively, after acclimatization to BL and RL, respectively,
and the leaf length and leaf width increased by 14.4% and
11.9%, respectively, after acclimatization to GL. While
dry weight of root of GL and BL was not significant differ-
ence in vitro, increased by 59.0% and 22.9% ex vitro than

* Corresponding author: Geung-Joo Lee
Phone: +82-42-821-5734; Fax: +82-42-821-8888;
E-mail: gjlee@cnu.ac.kr

14

ORCID

Young—Sun Kim
https://orcid,org/0000—0002-5645—7021

Geung—Joo Lee
https://orcid,org/0000—0002-3774-1860

that of WL. Thus, acclimatization to BL increased the
shoot growth and leaf chlorophyll contents, and acclima-
tization to GL and RL enhanced shoot and root growth, in
petunia.
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Table 1. Growth of Petunia hybrida after acclimating under various light quality for 10 days

reatments length | Leat length Leat width (1% €1 No of leaf 10§ Py SEB DY et
(mm) (ea/plant) (g/plant)
Initial plant ~ 111.3d” 36.5d 16.3c 3.0c 43.8¢c 12.2d 0.171c 0.020c
WL 172.5b 46.2ab 23.9b 4.7a 112.3a 29.5a 0.532b 0.079ab
BL 257.5a 50.2a 26.7a 3.8b 63.2b 14.8¢ 0.500b 0.066b
GL 153.3¢ 41.7¢ 21.7b 4.0b 83.0b 20.0b 0.484b 0.095ab
RL 169.0b 44.7bc 21.4b 4.3ab 111.2a 29.7a 0.688a 0.115a

“Treatments were as follows; WL (white light; control), BL (blue light; 447 nm), GL (green light; 519 nm), RL (red light;
667 nm). Acclimation conditions of temperature and relative humidity in the greenhouse were 28+2°C and 50+5%, res-
pectively. Tissue culture petunia was planted into pot on August 23, 2019, acclimated under four different light quality
for 10 days. It was sampled on August 23 (initial plant) and September 3 (after acclimation) to investigate petunia growth

after applying 4 light quality.

YMeans with the same letters within column are not significantly different by Duncan’s multiple range test at p=<0.05 level.
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Table 2. Growth properties of Petunia hybrida growing in the greenhouse after acclimating 4 different light qualities

Ireatmentsrlongth Lo length Leat width [ 5 No.of leaf L0 P R D e
(mm) (ea/plant) (g/plant)
WL 292.5¢" 67.4b 32.3b 6.4a 128.0a 29.7a 1.103c 0.121c
BL 341.0a 60.9¢ 28.0c 5.7b 68.7¢ 18.0c 1.433a 0.103¢
GL 295.0c 77.1a 36.2a 5.5b 94.6b 19.8b 1.293b 0.192a
RL 325.4b 59.7¢ 27.0c 5.9ab 125.6a 30.4a 1.174c¢ 0.148b

“Treatments were as follows; WL (white light; control), BL (blue light; 447 nm), GL (green light; 519 nm), RL (red light;
667 nm). After acclimated 4 light qualities, petunia was transferred to a greenhouse on September 3, 2019, and then culti-
vated during 22 days. Cultivation conditions of temperature and relative humidity in the greenhouse were 28+2°C and
50+5%, respectively, and grown under sunlight. It was sampled to investigated petunia growth in the greenhouse on
September 25 (after hardening cultivation in greenhouse).
YMeans with the same letters within column are not significantly different by Duncan’s multiple range test at p=<0.05 level.
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Table 3. Content of chlorophyll and carotenoid of Petunia hybrida after acclimating under various light quality for 10 days

Chlorophyll (ug/g FW)

Treatments” Carotenoid (pg/gFW)
Chlorophyll a Chlorophyll b Chlorophyll a + b
739.2¢Y 398.8¢c 1,138.0c 146.8¢
WL 1,017.9b 481.8b 1,499.7b 186.8b
BL 1,220.0a 534.2a 1,753.4a 222.0a
GL 1,232.2a 560.3a 1,792.6a 218.3a
RL 992.4b 473.6b 1,466.0b 176.1b

“Treatments were as follows; WL (white light; control), BL (blue light; 447 nm), GL (green light; 519 nm), RL (red light;
667 nm). Acclimation conditions of temperature and relative humidity in the greenhouse were 28+2°C and 50+5%, res-
pectively. Tissue culture petunia was planted into pot on August 23, 2019, acclimated under four different light quality
for 10 days. It was sampled on August 23 (initial plant) and September 3 (after acclimation) to investigate the content of
chlorophyll and carotenoid in the petunia after applying 4 light quality.

YMeans with the same letters within column are not significantly different by Duncan’s multiple range test at p=<0.05 level.

Table 4. Content of chlorophyll and carotenoid of Pefunia hybrida growing in the greenhouse after acclimating 4 different
light qualities

Chlorophyll (ng/g FW)

Treatments” Carotenoid (pg/gFW)

Chlorophyll a Chlorophyll b Chlorophyll a + b
WL 712.8a" 356.8a 1,069.6a 123.1a
BL 728.4a 376.6a 1,105.0a 112.3g
GL 713.1a 370.6a 1,083.8a 112.2b
RL 567.0b 313.7b 880.7b 90.7¢

“Treatments were as follows; WL (white light; control), BL (blue light; 447 nm), GL (green light; 519 nm), RL (red light;
667 nm). After acclimated 4 light qualities, petunia was transferred to a greenhouse on September 3, 2019, and then culti-
vated during 22 days. Cultivation conditions of temperature and relative humidity in the greenhouse were 28+2°C and
50+5%, respectively, and grown under sunlight. It was sampled to investigated petunia growth in the greenhouse on
September 25 (after hardening cultivation in greenhouse).

YMeans with the same letters within column are not significantly different by Duncan’s multiple range test at p=<0.05 level.
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Fig. 1. Spectral distribution: the white light LED [(A) WL; control), the blue light LED [(B) BL, 447 nm], the green light
LED [(C) GL, 519 nm], and the red light LED [(D) RL; 667 nm]. The photosynthetic photon flux density was about
125+10 pmol/m?/s in each treatment. Spectral scans were recorded at the top of the growing beds and averaged at
9 points of each treatment.
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