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Abstract : Photosynthetic rates and leaf bleaching were measured under light of far-red, red, orange,
green, blue and white in order to clarify the effect of light qualities on photosynthesis in Panax species, P.
ginseng and P. quinquefolium. Photosynthetic rate of P. ginseng and P. quinquefolium showed higher in the
order under the light of red > orange > blue > white > green. Degree of leaf bleaching in P. quinguefolium
showed severer in the order under the light of far-red > red > white > blue > orange > green. These sug-
gest that shading material with blue or orange color is good for ginseng growth. As for the effect of tem-
perature, the photosynthesis was increased with increasing temperature untill 25°C and thereafter de-
creased. Therefore, it was clarified that the optimum temperature for photosynthesis of P. ginseng and
P. quinquefolium was 25°C. And the dark respiration rate of ginseng leaf also increased with increasing
air temperature. Especially, the dark respiration rate increased by 80% for P. ginseng and by 73% for P.
quinquefolivin at above 30°C as compared with 25°C. In general, the photosynthesis rate was higher in P.
quinguefolium than in P. ginseng and ranged from 3.54 to 4.04 mg (CO; - dm™ - hr™") for P. quinquefolium
and from 2.08 to 2.59 mg(CO. - dm—2 - hr™) for P. ginseng.

Key words : Photosynthetic rates, leaf bleaching, light qualities, Panax ginseng, Panax quinguefolium.

N B o) el

vIX = el A AP ow FE3)

Qe ANPAS Hefehts e AL 3}
% oleh ATA FBE sl Az Qo
7t WeRAE oME chl sk %A}
AT 3, TR E ole] Jelue s}
of gl $U¥, AT Aol 2r)dde)
sl ohd et 31shE o) Sl Aol

“ 2 el W3 Eole o] ARpellAR
(43}) 042-866-5564; () 042-861-1949

A9 F3A] ALY FA A AA TG E g
7 g 524 WA0 5 BE ) BaEe] glch

et FAe] Qlabel| vl of dol] g A
= 53] Az, 2 vl s71 #8212 4
Ao 2 Mol FA° v} glont, FdlME F24
polyethylene film< -8 A8l 9lo FEE
2] Aol fejvetels Aoltcl. 1A SAAE
ql Qlabol|l A Falo] BA ARl Sz glo) 3x]
g e Ayl v A= Al e FHA

o2 Aeg Fexe] Fiew glof, £ A7 A



2 o]A3A] - John T.A. Proctor - 3|53}

o] ite] BT FA T MAe FFE
FHH o= ZEdl AE 7K FEAA N
8 7lzAte R 8¢ 2 A A8t

Mz 3 aH

BAY FAANEE w4 w4 S
A7 21 cm FEeo] dARES 3EH A dlgleH,
A= il Al#EE promixE AR
129160l A1A sl4l 3, F=x 4 polyethylene
net 22 2pgste] A FRE(gh-2d 124] A)B=F
o] gk v]&)S 24% 0 (BH2d AL Fak 350
HE - m™ - s e E A3 W 3] L
Hho] 16.7+1°C, o] 24.1+1CE A= 1 ¥3kA|
7F2- 1247 ZHA 22 A== sNu} Guelph Wg}
2 ZAPA oA Al 314t

A-4717FE4r Hoagland's $-9-8- 1/4 X2 %7
3le] 123] A4 sl oH ZARA Ae o2 uIg
A& FH SRTE ARSI oA, Qate] Feofd
219 134 ¢t

Qi Qo] sBE4:, F3 F ukAg EAE port-
able spectroradiometer(LI-1800, LI-COR, U.S.A)
of sFEhtAA2](1800-12S external integrating
sphere, LI-COR, U.S.A)& ¥-235le] SA) sl

B4 metal halide 55 AMSSIE 1, B 24
Hele o7 72 M cellulose acetated 2183}
o, @2 Ao AP AHAA5-E A5
o} sjala) 232 23199 $]x[ol| A spectroradiom-
eter(LI-1800, LI-COR, U.S.A)= A 31911, s43%
W ek 248 bl LI-190S 71 -2 speA|
(LI-185A, LI-COR, US.AYE AMg-slsda, zhatasg
o] PeFrAL Pl o2 v AR 2As

YENE AT FAE AT 98X § AR
= ZARelA Aulgt LS AHz o dised]
FEaEe] 4T AL AAs SR U
= A3 27 6 cm A A7 1.2 cm®] ¥ disc
£ 94 A3 44 #EE 100 UE - m™?
-7 REE 60CAA 12417 A 3 A s}
SAGE 9 250 AL quAES AAH A3
He=v, FEAAL AR AN A FAI7E FA 3]l A
FAIE el R BEe A7} A 2 A
Arel HEj7} 100 HE - m™2 - 571 0]gl o R S PR

EERRLER

£ 100 UE-m™ s"'0 R 3%, SA e AL
du] Ao thft 25 XA o disc Al
A|Fol| A= 60°C o]4do] Elojof o] Fuislr} 4
HYomg 25F 60CE AANT AYANE
12417} o] 3R] o7} E13] vehia x2]Azk
< 1247k 2 gt

d24 249E-E spad meter(SPAD-502, Mi-
nolta, Y&)E A3l A3 toll Arnon™e] ¥t
Holl Mz} S8 Y24 FYRF FAo R ils)
o] AAaksleict,

HEA I Y AP SAL 21 100973 3k
o, FFEESAL potoll AAE A Ay
& A3l e, 5= F3443A chamber W9
25 23 AAE AN, b2 CO, 7w
3 AW al Proctor et al.?2] WhH-& A3}t

Lo

2 &

B2 metal halidefsg AHE3}e] cellulose
acetate eI g 3o A& AT A
Fig. 13} 2o}, WA Pe] & 2184 B3R5 shadal
400~700 nmellAl 570¢] Z peak(410, 450, 540,
590, 670 nm)3} A9}l 820 nmel4 1742} peak
o] vjelix Rl fo] ARt n2A REFHE A
g AT, HNTEE AMAl= AR o+
A 450 nmellA] 3 32¢] peako] vlehdi 4103} 540
nmellA & 22 peake] velydtl SAHEE ALEA
= FAgAko 2 izl 540 nmollA] #29] peakel
vebt s 590 nmellAE 2H peako] Velgton, &
AEE]E AHAle Bt e g ezl 590 nmel]
Al # 9] peakel YeRdE 670 nmelAdE =2
peake] “ebgtet.

AP E A= ANEAgo R dEzl 670
nmoll4] 3 19] peake] et Metal halide &S
Pgoz ste] ojz] 7} HAke] cellulose acetate
U & 538 5F A 820 nmell A peak-S
vehfe] cellulose acetate BE7} EgAH-S 2ods}
Ale Fasl o, BE g AMeella] F3] 820
nm o] FAERT FAH wAEke] 0.2 wlm™
-nm HE Bl on g At A A7
dE AR Alg=H )

o) wsg-S dr) Y3 AdAEE A




Vol. 23, No. 1(1999) S G| qlats Alge] B3P dFYstel| mX= AT 3

— 012 04
= 02
IE 0 b i Red 03t Orange
=‘ 0.1L 0z2r
- 004 b i 01
g ol ol 0
) N 1 1 3 Py -06 1 3 2 -01 X N M 2 2
E 300 400 500 600 700 800 900 300 400 500 600 700 800 SO0 300 400 500 600 700 800 900
3]
Q 02 05
§ 02k Green Blue 04r White
=] : 01 03¢
£ o1} 02
gL oL

0 0

-006 L 1 s . -005 N 2 1 2 1 -01 :

300 400 500 600 700 800 900 300 400 500 600 700

PET S ST
800 900 300 400 500 600 700 800 900

Wavelength(nm)

Fig. 1. Spectral energy distribution of each filters.
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Fig. 2. Light reflectance, transmittance, and absor-

bance of the leaf of Panax quinquefolium.
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Fig. 3. Chlorophlyll contents of P. quinguefolium at vari-

ous light qualities. Measured after 12 hours on

60°C under 100 ME - m™? - s7% Vertical bars in-
dicate the standard deviations.
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Fig. 4. Photosynthetic rate of P. guinquefolium and P.
gimseng at various light qualities and inten-
sities. Measured at 25°C. Vertical bars in-
dicate the standard deviations.
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