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Abstract. The influences of night break by costly artificial light sources were investigated on the photo-
morphogenesis and growth of leafy perilla (Perilla ocymoides L.). The irradiation of red, blue, and three-col-
ored light for night break significantly increased the stem length and stem diameter compared to dark.
Three-colored light gave the highest fresh and dry weight of stem, followed by red and blue light. Floral
induction was suppressed up to 100 days after the night break, by red and three-colored light, but the plants
grown under the dark or treated with blue light showed 85% and 31% flowering rate, respectively. The time
needed for floral induction after night break was 60 days in dark and 80 days in blue light . The number of
leaf, leaf area, and fresh weight per plant were the highest in red and three-colored light night break, fol-
lowed by blue light and dark. The photosynthetic rate observed 80 days after night break was the highest in
red light, followed by blue and three-colored light. A low light compensation point of 20 umol m™+s™" was
observed in three-colored light, while red and blue light tended to show higher measurements.
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Table 1. Effect of light source in the night break on the stem growth in perilla (Perilla ocymoides L. cv. Leafy perilla 1).
Plants were sown in June 2, 2002, and then they were cultivated in growth chamber at 25°C in the day of 10 hours and

15°C in the dark of 16 hours.
Light source in Plant height Stem diameter Stem
night break (cm)* (mm) Node number Fresh weight (g)  Dry weight (mg)
Dark 10.9b 201D 4.8 a 0.59 ¢ 92 ¢
Red 330a 420 a 7.6a 397a 500 a
Blue 29.6a 4.10 a 8.0a 3.08b 346 b
Tricolor 292 a 463 a 72 a 4.55a 586 a

“Measured 120 days after sown.
*Means separation within columns by DMRT, P=0.05.
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Fig. 1. Effect of light source in night break on the flower-
ing in perilla (Perilla ocymoides L. cv. Leafy perilla 1).
Plants were sown in June 2, 2002, and then they were cul-
tivated in growth chamber at 25°C in the day of 10 hours
and 15°C in the dark of 16 hours. Percent of flowering
was measured 120 days after night break. Days needed
for the first flowering after night break is shown in the
graph below.
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Table 2. Effect of light source in the night break on the seed and root growth in perilla (Perilla ocymoides L. cv. Leaty perilla
1). Plants were sown in June 2, 2002, and then they were cultivated in growth chamber at 25°C in the day of 10 hours and

15°C in the dark of 16 hours.

Light source in Seed? Root per plant
night break Number Fresh weight (mg)  Length (cm) Fresh weight (g)  Dry weight (mg)
Dark 7.6 b 16b 6.0 b 0.11b 200
Red 0.0b 0b 154 a 1.80a 210 a
Blue 47.6a 238 a 123 a 134 a 174 a
Tricolor 0.0b 0b 15.6a 197 a 252 a
‘Measured 120 days after sown,
*Means separation within columns by DMRT, P=0.05.
25
A ATV AAAEE AN AAAA T3S S ~O- Dark
—4— Red
}\]?g 3]‘—- %l% %]'O]t;'_ ...g 20 ¢ i ‘?':?ceo!or
AZATY FAle) ob AAFE, Tl Bele) A% 2
< ZARRE Z3K(Table. 2), FAES AHE3IRES Ho] 8 187
- - . @D
oRle] iRt ABAY FAe S AAE £ |
o] A3 Z7IskIT. o1 Qe oile) ateely 2
o
AR HEAE QW 715 FEe] A & 3 s

gk AJEjoll A Z27lell skt 7| vlitoll £ 7t 4
A SR A PAaGeleie SRS dEe &
H3k O] sleiglens o) 4v) woter, 1
A3 SR B AR FARS Aol e
AL S HAso 2 olulgl 7A-Qo) Adgon,
AP ool hHgsll A AR A EAE #Sk
o}, Bele] AAlE AESE TR ofkEli e
wof] o] 7P FEGeH, g ANE 1Ea
AT wolsdet, okte] ehdddslolME AS-A)|
ALgol| T8 TRt} ol2Rl = ofghe] et
slollA] AASE AEATE YIRS 53] R
SlA] 23t AdujdlA Aoz HEkwwA] el
Aol AAEGY] WEY Feg F=8 4tk o
HEE o s AE0] e dsl A2 #e] EollA AdE
xR Aeke] S s Al B} Aadd &
< FoA ALkEo] Bele) S FAshs $4]
o] mew) zdof o8 o]FoxItial §Hrh(Sachs,
1972). ¥ |7-lXe] Aol <%t A3l fgf o
A g dAEdE SAle] MRS AaAA
3, O Aa) Bele] Bl Aol AA|E o] Alo]ET)
o] FAgako] AN Alxe] wiagjo] A Ao
7118k Ao =g F=HT

AT Heol AL v¥lwd dikFig 2) oKk
ghagslolME 604 o)A Ajskste] 11 o]FollE Y

o~ 800
c
i
-
[ ™™
QQ
o R
g~ 400
£
L
o«
5
-« 200 y
; =
wd M“‘__”‘,,(:D
0
42
40 ©
g 38 +
[+
‘HM
S 3 36-
-;-:;‘Q 34"'
&
a8
Su e
mo*w
5 30 -
28 +

26

40 60 80 100 120
Days after night break

Fig. 2. Effect of light source in the night break on the leaf num-
ber, leaf area and chlorophyll contents in perilla (Perilla ocy-
moides 1.. ¢v. Leafy perilla 1). Plants were sown in June 2,
2002, and then they were cultivated in growth chamber at
25°C in the day of 10 hours and 15°C in the dark of 16 hours.
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Fig. 3. Effect of light source in the night break on the leaf
fresh weight and dry weight in perilla (Perilla ocymoides
L. cv. Leafy perilla 1). Plants were sown in June 2, 2002,
and then they were cultivated in growth chamber at 25°C
in the day of 10 hours and 15°C in the dark of 16 hours.
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Fig. 4. Effect of light source in the night break on the leaf
width/leaf length ratio in perilla (Perilla ocymoides L. cv.
Leafy perilla 1). Plants were sown in June 2, 2002, and

then they were cultivated in growth chamber at 25°C in
the day of 10 hours and 15°C in the dark of 16 hour.
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Fig. 5. Effect of light source in the night break on the pho-
tosynthetic rate in perilla (Perilla ocymoides L. cv. Leafy
perilla 1). Plants were sown in June 2, 2002, and then
they were cultivated in growth chamber at 25°C in the
day of 10 hours and 15°C in the dark of 16 hours. Photo-
synthesis was measured 80 days after sown. Detailed
image of photosynthesis rate at the photosynthetically
active radiation up to 100 is shown in the inserted graph.
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