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ABSTRACT

This study was conducted to investigate the effects of night illumination on the growth and yield of
sesame(Sesamum indicum) and perilla(Perilla frutescens). Stem length and height of the first pod in
sesame increased, whereas number of branch was reduced and flowering date and maturing date
delayed as light intensity of night illumination increased. Number of capsules per plant, ripening ratio
and seed yield of sesame were reduced as light intensity of might illumination increased. Yield
reduction was greater in Ahnsankkae than in Sodunkkae. Number of nodes increased under night
illumination in perilla. Two test cultivars showed reduction in number of branch at 6~10 Lx(22 mW
m?) intensity of night illumination, even though there was a variation between cultivars. Perilla was
sensitive to night illumination for flowering and ripening. Flowering date was delayed by 21 to 28 days
at 6~10 Lx intensity of night illumination. Number of flower clusters, number of seeds per flower
cluster, and 1,000-seed weight in perilla were significantly reduced and seed yield was reduced by 89

to 98% at 6~10 Lx intensity of night illumination.

Key words : night illumination, light intensity, sesame, perilla, growth, yield

L M =

A% Efe vt QR fEFEE A
v o]853 glow, e A{TIRE B AL
o] I= FIBMRA JPIEE A T2l A
3t 5 AT 3, YA 2ol FIS WeETh

BAE AP BUNER W, F, 0, By 4
Loj] vlale] ozbzrge] gFe] 71F & AEE A
AE AN B0 udslerolN TEe] FF
£ o83l RMEF oRIxHE ke Az e

Corresponding Author : Chung-Guk Kim(kimcg@rda.go.kr)

o] @o] o]&Hi vt e ENFFTL AAY
ol 1227 43%0] He A7) Azt fFEET el
5, 1990), =8t} Yol Jhshigol RIZHIA(Lam
and Leopold, 1961; F, 1974), 13AIZF o]ide] 43
e Yol AoAsE sl AdHE, 16813t
opde] doME e w3t AAHS FIH
TS Algsle FTAgEo] st

dubH oz Fe EEA slolisle} st A
AHo dojuHH XY desit 9 %
oRtzrg o] JFe A9 FHel wet zle)7t Alsie



Kim et al.: Effect of Night Illumination on Growth and Yield of Sesame and Perilla 81

Tamlels BARAS 3 vink a1 19 PAR,
AR} Alg 2T slobt AE F e
(Miyabayashi, 1943), AAAZe] Lo FUAET
A 3ol Rigisle] gle] 2-3u] B7] AR 1 Lkl
A JiEERe] Eaxyt Uot EEE oRzkRT| of
T R AEEA REGS WM x syl Ad
31, AJEARE 0.7 LxollA] Foi7} W] Hrh(Kadman-
Zahavi and Peiper, 1987; #i%% 5 1973).

EMe dotbE 15~20Y 5 dAESE 3
(Moshkov, 1939), 354 2] (night-break)ol] 2J8f 7
s} A (Carr, 1952; 4, 1988), vid =g F
el 30~100 Lx 2 10847 BlS H|FFoix 73}
7t =7} o} o) 738 29 § UTh @ T, 1995).
ole} o] e} Bl Il BeE"E AFdniE,
1960; Evans, 1969; 43, 1972; 4, 1974; & %, 1984)
= Bo] ooz ont, ozkxmdl| disix= ¥Iztehd
M= dre vvlEhy, H2 AiskE Qlste] otz
] A|do] ZVEEA ZEo) v)Rs Je] oL A
23 e Aoltt. webA B d7s oRiERY F=
off wpet et E7le] A5 2 Sl vXe I
£ TSkl e

1L A3 3 gk

B AL 199835 1999371A] 5718 AHE
AE 2 7125 AR AxEl AlES
S35t Fhe] Fole 4m, B 7HAEL 3m,
A 2 AL 220v # 200w, FHEL Fig. 17
#e e VI YEFSS o83ty on, 39
ZIeg ZE3 oRIRY FTE [.0~10.0 Lx(5~28

ey
[~}

(2] (o3
e

EN

2.

Light intensity (Lux)

0 L (TT=U VL) ACTLAM A
300 400 500 600 700 800 900 1000

Wavelength (nm)

Fig. 1. Distribution of wavelength and light intensity of
natrium lamp.
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Table 1. Growth of sesame under different intensity of night illumination

Cultivar Light intensity ~ Stem length

No. of branch

Height first capsule Days to flowering Days to maturing

(Lx) (cm) (cm) (days) (days)

<2 155 22 75.7 64a* 111a

Ahnsankkae 2~4 168 19 84.6 66ab 114a
(branching type) 4~6 174 1.6 9.6 70b 122b
6~10 179 1.2 104.9 72b 124b

<2 150 - 70.9 64a 112a

(nsoi‘f‘;‘r’;ll‘ckéig 2-4 164 ; 74.6 66a 116a
type) 4~6 165 - 85.2 67a 122b
6~10 169 - 87.7 67a 124b

“Means followed by the same letter within a cultivar are not significantly different at 5% level by DMRT.
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Table 2. Yield and yield components of sesame under different intensity of night illamination

Light intensity ~ No. of capsules

No. of seeds/

Ripening ratio Yield

Cultivar (Lx) Jplant capsule ) (ke/ha) Yield index
<2 5332 65.1 83.8a 915a 100
Ahnsankkae 2~4 54.6a 64.1 75.8ab 837a 92
(branching type) 46 46.0a 64.5 70.6b 739ab 81
6~10 38.6b 63.9 66.5b 545b 60
‘ <2 46.22 62.4 84.1a 859 100
Seodunkkae 24 41.9ab 62.8 83.3ab 744b 87
(“On'tt;;‘;Chmg 4~6 39.0b 60.2 81.9ab 706bc 82
6~10 40.4b 59.0 80.0b 653c 76

“Means followed by the same letter within a cultivar are not sigpificantly different at 5% level by DMRT.
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Table 3. Correlation coefficients of growth characteristics and yield in sesame

Growth characteristics B C D Yield
Days to flowering(A) -0.9474%* -0.5916 -0.9345%* -0.9656**
No. of capsules/plant(B) 0.6055* 0.1667 0.8665**
No. of seeds/capsule(C) 0.0655 0.3966
Ripening ratio(D) 0.4305*

*%* Significant at the 0.05 and 0.01 probability levels, respectively.
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Table 5. Affection of night illumination on flowering
characteristics in perilla

Light Flowering
Cultivar  intensity = DFFD*  DFFFY period
(Lx) (days)
<2 6 2 8
2~4 5 14 19
Okdong ¢ 10 13 23
6~10 10 12 22
<2 5 1 6
A 2~4 4 4 8
reurm 4~6 14 17 31
6~10 21 (28) 49)

“Dates from first flowering to flowering date.
YDates from flowering date to fuli flowering.

Table 4. Growth characteristics affected by different intensities of night illumination in perilla

Cultivar Light intensity Stem length ~ No. of brancl/ No. of node/ Days to flowering Days to maturing
(Lx) (cm) plant plant (days) (days)
<2 160 17.0 96a* 130a
2~4 163 179 100a 131a
Okdong 4~6 163 18.6 111b 150b
6~10 154 18.3 117b -
<2 169 16.1 17.2 97a 131a
Areum 2~4 179 18.2 101a 133a
4~6 168 124 19.2 113b 152b
6~10 164 18.7 125¢ -

"Means followed by the same letter within a cultivar are not significantly different at 5% level by DMRT.
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Table 6. Yield and yield components affected by different intensity of night illumination in perilla

. Light intensity ~ No. of clusters/  No. of seeds/ 1,000-seed weight Yield o
Cultivar (Lx) plant cluster @) (kg/ha) Yield index
<2 26.3a* 36.4a 3.29a 828a 100
Okd 2~4 14.6ab 25.2ab 3.33a 552ab 67
ong 4~6 7.8ab 20.1ab 332 289b 35
6~10 2.8b 0.2b 3.09 90b 11
<2 38.0a 30.2a 3.5%9a 1,069a 100
Aretm 2~4 17.4ab 23.7a 3.31ab 613b 57
4~6 3.3ab 4.7b 3.16ab 157¢ 15
6~10 0.9b 0.3b 2.54b 16¢ 2
*Means followed by the same letter within a cultivar are not significantly different at 5% level by DMRT.
Table 7. Correlation coefficients of growth characteristics and yield in perilla
Growth characteristics B C D Yield
Days to flowering(A) -0.7289* -0.8587%* -0.2737 -0.8824**
No. of clusters/plant(B) 0.7505** -0.1640 0.8479%*
No. of seeds/cluster(C) -0.0630 0.9028%**
1,000 seed wt.(D) 0.7239%

*, **Significant at the 0.05 and 0.01 probability levels, respectively.



Kim et al.: Effect of Night Illumination on Growth and Yield of Sesame and Perilla 85

ek,

ols} o] EFT W3e SFH7N 18] olgE7)
7k SRS Ao} Wk, ST, P U
% 5o a0t & Ao Mol Yol US AY
Aos BRI

ORIl o3 SN 2B A Y] 45
AR Table 72} o) SP259} Y P, HY
F 9 S NN 20050} ) 2o} 4
e ehhRlon], shiErsh st W, HUE
9 aiolE o] gl Je Uehho] s
o 28947 AASY YT PP g5 2
AAFo] B2l0] $go] 7148 Ao BAEI

v s E

ofzkzw Yreo] Wyl AN S0 s B 4
ol A= FE HESA A abAle ME
7N, S/ 48R0 SFENY AEAER o5
g AME3lY 1.0~10.0 Lx(5-28 mW m? 0.01~0.14
u mol s m)] FE= F AU ot wEHY
< 3l AlES FEldt Al vhga 2o
13 AR oRIzw BTrt 2845 AR
zZ2hte 7P, BXgE 2AEIA, A
3} 2 A=r|7t AR A

2. W) PR OREEY BT} EFE TR
9} 54-80] ZHAEo] Fifo] ZAAF oM, MFE
7|8} k] A =rt Zick,
3. B ASL oRIRYA Havl SR eH,
EAE A4S

4. 719 A} Aerle oRkEEY o) B84
£ dAshA A=, oY FE 21x
o[alell Wldla] 6~10 LxollMe 73yt 21~28Y
o} AF= ATt

5. B9 e ot 2845 FhkatSee)
P A B APSo| s otz #
= 2 Lx ool BIgk 6~10 LxollAE 89~98%
7} HdasEo] RS ZINE 5 it

6. 3 ASEAT] ASHAE I Bl
A BF JNEIR|e] g dsehe o] R
S VR H, Ale] ik, TS558
M9 shdaae, 3hE Haehs o) Aus

YRl

ol

=
ASEE

(=

Ae=, AES, AEF, 1998: oI 8 F FF9)
As 2 Rl vAE 9% TR, sYAseR
A A=), 40(2), 155-159.

HE=, NFE, £8E, AT, 8198, 2000: oo
gt ¥ F2E & WS §ERELE] AR SA,
45(382), 155-156.

FEZEA, 1995 BANE ATFZAIE, 603pp.

WG, 1974: E70¢] 93 2 %o oig zhede 1o

Zol v g B AT FFA, 17(4), 79-
114.

BIRE, 1972: Perilla®] Blobslol vlxe dg9) 93
Fad) F7A, 129-134.

o, freE, HEH, 084, A9, B9, 1R,
B, 1995 3 e} oRgiEel wE S Aist
HhS-. SRAESE]X], 40(5), 543-547.

ol8e, =ElE, My, A, 1990: 97 L ok
Bk Bk A R ) vl 9 FAERR
A - 5231), 32(2), 38-42.

AL, 1988: A8 ASAS] A S g
. Tt oiskel HRERe =87, 65pp.

2, 2000: E7MBS] NS W AR, AdskaL
ekl AR =8, 73pp.

23, 72, WEE, 1984: E709 SIS 9 2
25 A7} vAle 9 FdRr, Aguslu, 18, 27-
31.

WA, FRES, ZEHGA, 1973 FRIBRFEE. 18,
19-22.

RHE—, 1960: THRRFEICRIT 2%, (9) EHROEF IS
RIFFAERBETIFIZONWT, BAVERE:E 10, 22-
28.

Carr, D.J., 1952: The photoperiodic behaviour of short-day
plants. Plant Physol, 5, 70-84.

Evans, L.T., 1969: The nature of flower induction. The
induction of flowering. Mac Millian of Australia, 457-
480.

Kadman-Zahavi, A. and D. Peiper, 1987: Effects of
moonlight on flower induction in Pharbitis nil, using a
single dark period. Ann. of Bot, 60, 621-623.

Lam, S.L. and A.C. Leopold, 1961: Reversion and reduction
of flowering in perilla. Amer. J. Bot, 48(3), 306-310.

Miyabayashi, T., 1943: The influence upon the heading
state of rice plants of the difference in the intensity of
night illumination during long day treatment. Agr. Hort,
18, 189-190.

Moshkov, B.S., 1939: Photoperiodic responses of plants an
determined by their ontogenesis. Dokl. Acad. Sci. U.S.S.R.,
22, 460-463.



