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Electromagnetic spectrum
X-rays | umu - - Blue = 400500@
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How light spectrum affecting plant growth and

development ?

 Ultraviolet (280-400 nm) N
* UV-A, UV-B, UV-C /> Growth inhibition

* Blue light (400-500 nm) —

e Red light __ Photosynthetically Active
e Red (600-700 nm)

_

e Far-red (725-735 nm)

* Infrared (>735 nm) } S T



Effect of light spectrum

Effective Wavelengths for Growing Basil

- Most aromatic

- Most antioxidant
- Promotes early  and anti-inflamatory - Largest leaves
vegetative growth compounds - Most moisture
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Effects of light spectrum on lettuce growth

Yield (dry mass) NTR—— ~ 8'"9, Green o
120%
100%
80%
60%
40% a
20% e
0% Stem length
RED Green Red/Blue Warm MIGRO Neutral Cool Blue Within 20% of minimum
(98%)  (92%) (3000K) (3500K) (4000K) (S5000K) (92%) 250%
w=Dry mass

RED (98%) Green RedBlue Warm MIGRO  Neutral Cool Blue (92%)
(92%) (3000K) (3500K) (4000K) (5000K)
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Blue Light-emitting Diode Light
Irradiation of Seedlings Improves
Seedling Quality and Growth after
Transplanting in Red Leaf Lettuce

Masahumi Johkan, Kazuhiro Shoji', Fumiyuki Goto,

Shin-nosuke Hashida, and Toshihiro Yoshihara

Central Research Institute of Electric Power Industry, Abiko, Chiba 270-
1194, Japan

F . . Anthocyanin TAS"
resh Wi Carotenolds 0530 mg”  (nmolmg”
DAS’ Spectrun’ mg)  (ugmg'DMW) Dpmw)  DMW)
17 373 be 263 be 0.08 c X
Blue (470 nm) Mic 287 ab 0.15b 5T h
Red (660 nm 119 Bl (.06 d 194 d
Blue + red (470 + 660 nm) 636 ab 042 0.27a 749 3
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Appllcatlon of light spectrum to control growth of
ornamental pot plants

=red LEDs peaks=634 and 664 nm

B=blue LED peak=446 nm; R



Effects of light intensity on plant growth
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The effect of carbon dioxide concentration &
temperature on the rate of photosynthesis
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Radiation and temperature effect on pepper

fruit yield
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Plants response to photoperiods

A
Darkness
24 .
HOUFS Flash of light
Critical night
B = length |
—t+—Light

'z

(b) Long-day (short-night) plant

Copynight © Pearsen Education, Inc., publishing as Benjamin Cummngs,



Modification of Photoperiod in Agriculture

A) To inhibit flowering in young B) To promote flowering in
Chrysanthemum plant dragon fruit




INTRODUCTION

(Perilla frutescens [L.] Britton)

Green Perlilla

* English common name : Perilla
* Japanese common name : Shiso or Oba
* Family : Lamiaceae (Mint family)

* Short-day plant

(Lee and Yang, 2009)




INTRODUCTION

Use of Green-Leafed Perilla in Japanese Cuisine
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INTRODUCTION
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Hypothesis

A. Light intensity is too low B. llluminated canopy is not sufficient and uniform
b
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LITERATURE REVIEW

> Perilla plants could flower when day-length is shorter than
12 hours while they undergo vegetative growth under day-length

of 14-16 hours (Jacob, 1982).

> \Wada and Takenoa (2010) found that 14% of Perilla frutescens
var. crispa population flowered when plants received light intensity
of 30 pmol.m™.s™" for 16 hrs. while none of them flowered under 60

and 120 ymol.m™=.s™




Yield and Quality Improvement of Green-Leafed Perilla

by Supplemental Light During the Night Time

Present by Mr. Watanyoo Imampai
Kasetsart University
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Experiment |

The location of Experiment

L'."%hn

-

ey
‘% "

_._-’ 1 (T
e ]
s R
ﬁ \ .lﬂ?"?f@
» F QN g
NS~ A AN

\ SRS

3 Ui

-

.




Material and Method

Seedling preparation l




Material and Method

Experiment 1 Effect of light intensity and photoperiod on flowering behavior and

quality of green-leafed perilla.
® Experimental design: Completely Randomized Design 3 replications.

20 pmol.m™?.s™

12 hrs.
120 pmol.m™.s™

20 pmol.m™?.s™

14 hrs.
120 pmol.m™.s™

20 pmol.m™?.s™
16 hrs. <
120 pmol.m™.s™

< LEDs RBW 120 ymol.m®.s™

16 hrs.
LEDs RB 120 pmol.m™.s™




Height (cm)

Results

Fig 1. Height of oba plants as affected by photoperiod of 12, 14 and 16 hours per day and light
intensity of 20 and 120 pmol.m™.s™" from fluorescent light and two LEDs light (RBW and RB) at 120

umol.m™.s™ for 16 hrs.
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Results

Fig 3. Leaf number of oba plants as affected by photoperiod of 12, 14 and 16 hours per day and
light intensity of 20 and 120 pmol.m™@.s™ from fluorescent light and two LEDs light (RBW and RB)

at 120 ymol.m?.s™ for 16 hrs.
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Table 1. Leaf greenness (SPAD Unit) of the Oba as affected by photoperiod of 12, 14 and 16 hours
per day and light intensity of 20 and 120 umol.m™.s"' from fluorescent light and two LEDs light (RBW
and RB) at 120 ymol.m™.s™ for 16 hrs.

:
CV (%) 5.71



Results

Fig 4. Growth of oba plants as affected by light intensity photoperiod (4 weeks)

LEDs RBW \

16 hrs.

20 pmol.m™?.s™ 20 pmol.m™.s™
12 hrs. 14 hrs.

120 ymol.m®.s™
12 hrs. 14 hrs.

LEDs RB
16 hrs.




Results

Fig 5. Days to flower after transplanting (DFAT) of the Oba as affected by photoperiod of 12, 14 and
16 hours per day and light intensity of 20 and 120 ymol.m™.s™' from fluorescent light and two LEDs
light (RBW and RB) at 120 pmol.m™.s™ for 16 hrs.

20 pmol.m?®s™ 120 pmol.mZs™ 20 ymol.m?s™ 120 pmol.m?.s™

12 hrs. 12 hrs. 16 hrs. 16 hrs.

20 pmol.m?.s™ 120 pmol.m?.s™
14 hrs. 14 hrs.

| LEDs RBW LEDs RB
20 pmol m™ s g ’ - 16 hrs. 16 hrs.

16 4alw,
R3

20 umol k-
1Mal

-

23 DFAT

180 DFAT 180 DFAT

51 DFAT 84 DFAT

180 DFAT 180 DFAT
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Experiment 2 Effect of seedling ages and supplemented light treatments on growth yield

and quality of green-leafed perilla.
., no light supplemention (control)

12 hr TRT 1

6:00

4-hrs. light supplementation during 18-22:00 hr.

b I, R T 2

3-hrs light supplementation during 22:30-01:30 hr.

T AT TR T 3
6:00

one-hour light supplement at 20:15, 23:30 and 02:5

24 . 2% . 2% .

18:00 6:00

18:00

2 hr.

2 hr.

2 hr.

2 hr.

SNV N SNy e N
AR A A i
*N *1 5 *30

*0,*15,*30 = days after true-leaf emergence




Results

Fig 11. Growth of oba plants as affected by light intensity photoperiod (4 weeks)
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Results

Fig 12. Growth of oba plants as affected by light intensity photoperiod (8 weeks)
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Fig 13. Growth of oba plants as affected by light intensity photoperiod (12 weeks)
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Results

Fig 14. Days to flower after transplanting (DFAT) of the Oba as affected by photoperiod light intensity.

T1 : no light supplemention (control) at 62 DFAT



Results

DFAT) of the Oba as affected by photoperiod light intensity.

ok »! '\;\:\\‘ i —~ “‘.5» - ‘;l R , ) J' ’IL * I

T4 : one-hour light supplement at 20:15, 23:30 and 02:45 hr. at 88 DFAT



Fig 10. Days to flower after transplanting (DFAT) of the Oba as affected by photoperiod light intensity.

Seedling age Day to flower
A1 62°

Photoperiods
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w

—
(9)]

F-test
C.V. (%)

A2
A3
A1
A2
A3
A1
A2
A3
A1
A2
A3
A1
A2
A3

62°
62°

180°
180°
180°
180°
180°
180°

88P°
88P°
88P°

180°
180°
180°

*%

0.00




Results

Fig 8. Leaf number of oba plants as affected by photoperiod and light intensity.

Leaf number of oba plants

Factor

Photoperiods

IR
Al OIDN| -~

&)

P-value

Seedling age

WIN]| -~

P-value
Photoperiods x Seedling age
Block
CV (%)

Month 1

38.56
38.56
38.00
38.78
38.45

ns

38.80
38.13

ns
ns
ns

8.19

Month 2

74.96°
63.70°
69.26%°
69.56%°
68.08%°

**

69.67
70.07
67.60
ns
ns
ns
12.67

Month 3

160.19
165.04
155.41
169,28

ns

1569.39
163.47
154.11
ns
ns
ns
10.33

Month 4

416.89%°
419.192

399.93°

**

416.74
407.11
412.15
ns
ns
ns
4.98

Month 5

619.56°
636.44%°

599.33°

*

610.37

620.70

624.26
ns
ns
ns
8.5

Month 6

778.482
757.56%°

723.41°

**

749.96

756.00

753.48
ns

ns

4.57




Fig 9. Chlorophyll content Carotenoid and SPAD unit of oba plants as affected by photoperiod and light intensity.

Chlorophyll a Chlorophyll b Chlorophyll total Carotenoid total SPAD UNIT

4,512 2.58° 3.55° 0.53° 33.45°
4.40° 2 497 3.44° 0.42° 32.33°
4.45° 2597 3.52° 0.48° 33.81%
4.57° 2597 3.58° 0.46° 31.61¢
4,572 2 497 3.53° 0.47° 33.95°
4.59° 2.59° 3.59° 0.47° 33.08°
4.47° 2537 3.49° 0.47° 32.18°
4.44° 2508 3.48° 0.48° 33.82°

CV (%) 6.22 7.01 4.72 29.29 0.54
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1(AauAw) 38.56 74.96° 113.5

2 (4 v/AW.) 38.56 63.70° 160.19 416.89%° 619.56° 778.482 2,077.4 18.3
3 (3 Yu./A1) 38.00 69.26° 165.04 419.19° 636.44%° 757.56%° 2085.5 18.4
4 (3 vu./Au) 38.78 69.56%° 155.41 - - - 263.8 2.3

5 (2 ¥u./A) 38.45 68.08%° 155.33 399.93° 599.33° 723.41° 1,984.5 17.5
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2 (4 v¥u/Au)
0.736 22.08 5,232.96 26,164.80 52,330 12
3 (3 Yu./AU)
0.552 16.56 3,924.72 19,623.60 39,247.2 9
4 (3 BU./AU)
0.552 16.56 3,924.72 19,623.60 39,247.2 9
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Au/li/ae) (uw/l5/a9) ww/ls/ag) | (uw/li/ag
1 (0 ¥s/fAu) = - _ 0
2 (4 w/Aw) 8,975,023 4,487,512 156,984 4,330,528
3 (3 vu./AU) 9,012,040 4,506,020 117,742 4,388,278
4 (3 vu./Au) 686,871 343,436 58,871 284,565
5 (2 ¥u./Aw) 9,069,165 4,534,583 78,494 4,456,089 J

varwwmn 113 837u2u 4,570 fu uag 1 g Yan Wiy 6 1aeu

wazsiananan 0.5 vin/lu
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Near-future research
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