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Effect of Light Conditions on Photoinhibition
of Ginseng and Tobacco
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ABSTRACT

Photoinhibition studies were conducted with ginseng (Panax ginseng) grown under shade and tobacco (N.

tobaccum cv. Bulgaria) grown under full sunlight. The plants were exposed to light intensity of 580, 1280,

1770, 2580 pE/m?/sec in normal air for 3,6 9 hours. Light saturation of ginseng was observed at 550 HE/m?/

sec and that of tobacco was at 1600 uE/m? jsec. Tobacco exposed to high light intensity and long duration of

light irradiation didn’t show entire reduction in photosynthetic capacity. But in ginseng, 20.3% of photosynthe-

sis was reduced in light intensity of 2,580 1E/m? [sec during 9 hours.

Light response in photosynthesis differed considerably between tobacco and ginseng, and ginseng exposed to

high light intensity showed remarkable reduction in photosynthesis. The extent of photoinhibition of ginseng

was dependent on the length of exposure to the high light intensity. Stomatal resistance of ginseng seemed not

to be changed by photoinhibition but mesophyll resistance was increased.

®

D

AZS HREY 10% ool EXSE LBGH
oA, YHE BEHX e EATAH &% 4B
£z ol:d Bohning ZYE BHEMN RN
A% %S Mo UEon & uie o
ABE BRTNA Aot el HEBEE 2
czH @& HAKS 8%7h F 29 0%
Er ol AZS 4T BESHTHL stdx, el
ViEYWe dusiold 25Klux 7t fafaiolzln #|
Satginh Kok & @ET kAt RARRE
o W HES M 4 Udhw HAT K KR
EHe BXFoA 44T kAR Y BOE 2
AntT SRR, BplEyel AT HES e Kk

WEU MMl A HHES deluzd, HET
A APE ATE WS MM XEAHES
ubgioim &g oph %t ol o} o] IEWHIU KWGH
of 4 R LIES & Wt W CO, BE{LEH
of dAstA HAHET MLtk o] FKil Fol
qa Bise okl FRof wEAAs Mghou Wk
o] Aol o) & M sHA WRIZ™ Yol W R Rkl
o mFHES CO, el UAA 2 NS BB
A Eol RE RERE FEtez st RAE
b dojus ez fiEsim JYcihw

AZE} "ol &FB 483 ke ko] A7
e fEmEd AT BES Wiz kEE ¢l
B A9 nEe BFEA odeld 2 vl B
o] hem #HEE EHAIx FERo = Wi
EEe YA T FEA REF BEE #E

* EN A BHEEHIEG (Korea Ginseng & Tobacco Research Institute, Suwon 170, Korea)
** QABRAS BEBEN(Faculty of Agriculture, The University of Tokyo, Japan) < 1985. 1. 9 #% >

-126 —



$isted HEmg ZTHAL ¥ 2 BFRE REQL
HE R A&

A W& N.tobaccum cv. Bulgaria®& 16,5002
potol @& 608 &L BEY %ol FRKE B
25 BEAA 258 F¢ £FAZ F Rz,
AN#EL Panar ginseng 3FEBoz WIFEES st
of gibberellin 100ppm B#ol 18R REYL F
1/4,000a potol BiEstd BEANA HRX 86.5
% EXTFANA BE 2087 &5 F #Hs
ok BB HE 22+ 05°C, BE 0% #E#l
4 gkd 580, 1,270, 1,770, 2,580 pE/m? sec9 3k
E2 3698 54 Ratstddo LAoBEEY AT
< BIERME ddie BEEoz, AZLS IHHZ
ua, RBWES AP FERENA 2580 E/S
m?/sec 7HA, NEL IEARAEA A 720 B /m’ sec
7z stdled, RS 22+ 05°C, BEE T0%,
CO, BES 320ppmo fFHIA BE FH—NHAKRE
FEE N SEEgIT REE®E drel WMEDL & oF
herst ok AR mnR(Po2 —EY BEE
HefFol A B % XABREES HESA FH
Him, oF (&Y 1EY CoEEHE HE3N
o FERF WR(QY)E Wwstdc HAEHR(Rs)
7 EAKEA(RM»E Gaastra(1959)7F R HR

(H:0)1 =(H:0)a
rs, H20

T: EMEEe AOeh oo #¥ BEZ, (H0):
—2g WA 1009 fafnd XEEAR, (H:0)a:
FEFEel AOst tiosl & BE 4.

{CO2)a—(CO2I

rs, COz+rm
(COz)a—(CO,)1

1.56 xrs, H,O +rm

(rs, CO;=1567rs, H:O0l22)
P: Y &ERE, 156: ZRtolA CO. ol EERHFHK,
(COz}a: FLFAANS CO#ES FifE, (COIL:ZE
Biame] CO.BE. EHe @ ¥ EEHE WE
ez, ALY ADS O BEE BEEES
2, REx BESIRE £4 AEIA

o2 HEsAck RsitHE: T=

Rm#tHE:P=

BR N BR

REEF BEE HEsH7] st tERA g4 &
BollA £FY AZES e RAREAH & B

BB tfafmEe &7 dsid A #EE 15 °Col
A 35C7H= 5C Moz AE s A BBl A
2,580 pE/m?/sec 7+A X—REWEEE REY
BR ABL 219 19 zo] o EEBEH4ANNY
FEMBEL 550 4uE,/m? sec WA UEod,
20°C A 7.2mg- CO/dm? /' hr2 MEAKE
E7 744 22 BRYUSTF RamESol ETs
35CAl A+ 5.2mg- COp/dm?/ hrZ uElutel

8

(<}
T

:15°C
:20°C
:25°C
:30°C
:35C

o)

App. Photosynthesis
(mg * CO,~ dm?sec)
S

] i 1 1 -y L

400 800 1200 1600 2000 2400
! Light Intensity(#E/m?sec)

<o

]
NS

Fig. 1. Apparent photosynthesis rate of ginseng

from dark to 2,580 #E//m?/sec under
various temperature conditions.
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Fig. 2. Apparent photosynthesis rate of tobacco
from dark to 2,580 uE./m®/sec under
various temperature conditions.
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Fig. 3. Light curves of apparent photosynthesis
in the leaves of ginseng with light
irradiation of different intensity and
duration.
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Table 1. The saturated rate (Po), apparent quantum yield (QY), stomatal resistance (Rs) and
mesophyll resistance(Rm) of the treated leaves of ginseng and tobacco.

Dura- Light Ginseng Tobacco
tion intensit
(hr) (,uE/mz/ysec) Po %) QY (%) (secl/‘scm)(secl}/mcm) Po(®) QY % (sec%scm) (sgcglcm)
3 580 100 100 10.64 11.02 100 100 8.85 5.66
1,270 100 100 10.95 9.81 100 100 9.10 5.50
1,770 100 100 10.30 10.22 100 100 8.69 5.76
2,580 935 93.3 10.21 11.65 100 100 9.60 5.15
6 580 100 100 10.85 9.87 100 100 9.32 5.36
1,270 100 100 10.72 9.95 100 100 8.54 5.86
1,770 94.2 89.6 11.17 12.86 100 100 9.75 5.08
2,580 85.4 838 10.97 14.10 100 100 9.28 5.39
9 580 100 100 12.02 9.12 100 100 9.65 5.14
1,270 91.5 91.7 11.50 11.45 100 100 858 5.83
1,770 90.5 833 10.67 13.32 100 100 9.24 5.41
2,580 79.7 80.5 12.62 17.76 100 100 8.32 6.08
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