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Characteristics of Photosynthesis with Growing Stages
by different Shading Materials in Panax Ginseng C. A. Meyer

Chung
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Yeol Lee*"
Natl. Univ. Miryang 627-906, Korea.

ABSTRACT : To investigate the influence of shading materials with growing stages in Panax Ginseng C. A. Meyer, the diur-
nal change of photosynthesis, stomatal conductance, transpiration and its any correlation were measured. The net photosyn-
thetic rate and stomatal conductance of ginseng were higher in the morning than in the broad day. The net photosynthetic
rate was increased as the PAR (Photosynthetically Action Radiation) was increased and it was reached the maximum at the
200 pmol/m'/s of PAR in overall leaves. Transpiration rate was increased in the afternoon compared to in the morning. The
transpiration rate was higher in rain shelter shading plate than in polyethylene net. A linear equation was obtained between
net photosynthetic rate and stomatal conductance in the morning. SPAD was higher in rain shelter shading plate than in
polyethylene net through all growth stages. It may result from the decrease of growth progress. From investigating photo-
synthetic characteristics, we concluded that shading plate of rain shelter was more an efficient material to ginseng growth.

Key Words : panax ginseng, PAR, photosynthesis, shading material, stomal conductance, SPAD, transpiration

M

2

o1 xko] AB-5- _‘_o: %1] ul o ]E:L /ﬂﬁg].uq —/_Q. Ay
279 ot %%]01 At 283 tj27] i) ANFHeR
S7FEAAAAE THEo] whEA] A Aulsiok drt.

a7l el WA 2AE ARl 7123t B2
AR 0 Pxo| Wt BF, 25 5 4RVAE 2 Wsh
A el A% 8 S B we Aol e
(Cheon et al., 1991; Lee et al, 1982; Lee et al, 2004,
Lee e al., 2005). 15l 8 &o)7] SlaME 7hsdt
ijﬂ-sl— ol o, 0 OEH x]!r_)\]yl_l_ _,] .:4?]5:}}375]—_9_0]] _;}3]2—127-]_9_
245l EE YA o];HA]ﬂ‘— Zlolt}h gutzlo g olite
o] 3,000 lux oldtR g A, 2o vt} AzsiAH,
Fgo] NitE Frishd, uﬁi-J B2 do 7)50] Ast
Hi 27949 dle] Hof FRAE 7 (Park e
al., 1986), 24t s17H UlollAl Fgo] B Follx et
Qo] FE o] 10,000 luxH] wksle], FFolA et o
& FxPdol 4,000 ux2 TY AHHIME HE T Fgh
Astel A&T A9 Yol TELE AojE DYIT (Lee er

II

al, 1982). &3, QI4te] Faxsyde xoe W3 dAE
NAZL o] Be Loy BEIPE mold UE
22,000 lux2 E 0] 7 FHEES] HF AFE 229
mel Wslsle] 15~20TAAE 11,000 luxol ™, 25ColM =
9,500 lux7} 22l Roz dAA U3 Y{A7]of whet 2o
7} 9tk B skal ok (Lee ef al, 1982; Jo et al., 1985).

a2y, ikl ASEAL ATt ASAZ wet o
Fol B W3lE 7B 203 AAEo] ok, AA ER
A A BsRIA e F3AE 2 FE Bl WHIkE 7
B3 Aie BaEo] AR e

webd, B d7e Qate] Az uiet 1Ak 3ede]
Awislel 19} AFE FAE ASAEE AL, AE
FA7k] H3ARAE s 3] AAlssdth

Mz o

B Age e AdE el AAEaT) 20028
QA PERE] A Al S AR, 2003 39 204
of & ¥ gy (14H2)E 3,000 kg/10a8] FFO T MW

tCorresponding author: (Phone) +82-55-350-5503  (E-mail) cylee@pusan.ac.kr

Received July 20, 2007 / Accepted August 2, 2007

276



R0l S MSAP(E Qlafe|

v may 2elelg f4a £5 o)FE FHlsklth
Pa} T8 o 747t 90 en 8}, FHEC)E 30cemE S
A, FERS TRl o' 20w W7hg Fol A
sttt B4 39 29~30Y0l THE 545 o] 71E o]83}
o] o]2lElal o] Fof Wizlog y|H39t) AR EE H

2] 23 (shading netyS ANAZAFANA Jgehs 27
A2 AFA 7R R FFAFX R AFEols
180 cm, £5-30]& 100 cmE 8l AL AABKA vFF
BT A2 S v 2R @R Sl 154 A
FHE AHESt] FFAA 0 R AFEolE 160 cm, %
ol 100 cm & a7FAAIE-S ARSI AN BRI R
AL 434 QS olgdte] AAIER b A o
S Adale] ko w A AL B FUS ol s

AP E 2 g Ve B HEAHTE 52

2, ZAE0on FEEE, SHE, 7leiERe

M
N
0 Ay

]

8r 6 Jun

(o))
T

Net photosysnthetic rat
(umolCem3s™)
N S

O 1 A L
5116 7:00 10:00 13:00&00

-2 Time (hour)
8r 21 Jul
z sf
o7
T o
<Y 4 F
o O
23,1
2¢g2
o 3
_
Z O L L ]
S:ZA 7:00 10:00 13:00 100

-2 Time (hour)

ISIMEIRO

oHoT1o™

ebeae

EA
1o

M

LI-6400 FUl-839R85EHAE ol &8

4o Msl= LI 6400-02 LEDS] U433

0, 100, 300, 500, 700, 1000, 1500 pmol
dglgoz zaskd ZHFAL AT

Ay ANE o83t skt B34

we] 24o] FaHW Yo YSAFES vIEEL SPAD

=

1. BEEEo| vis)

qlate) AAEY FEES Ak FHaUE v,
Fig. 1614 UER vlel 2ok gl mi wleh 7o) A 4
i

£717bel4 Aol B

=7t

0
5

-2

H
$9 2F A7l AR mieh etk Yeie)
QuislE mglon APl Vsl AN The B

4 Jul

5:¢0 7:00 1020013:001&00

Time (hour)

24 Sep

{ 7:00

10:00 13:00°\7:00

Time (hour)
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(O : Polyethylene shading net M : Rain shelter shading plate).
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Table 1. Changes of net photosynthetic rate, stomatal conductance, intercellular CO; concentration rate, transpiration rate and SPAD with

different growth stages

Treatment Pn Sc Ci Tr SPAD
7Jul  11.Aug 7.Jul 11.Aug 7. Jul 11.Aug 7Jul 11.Aug 7 Jul 11.Aug
shading net 3.04 3.81 0.029 0.046 174 213 0.82 1.56 34.9 294
RSSP 3.82 4.61 0.056 0.055 225 205 1.19 1.90 34.0 32,6
* PAR : 500 gmol/m’ sec Pn : net photosynthetic rate
Sc : stomatal conductance Ci : intercellular CO, concentration
Tr - transpiration rate RSSP : rain shelter shading plate
5 ¢ 7 July Sr 11 Aug.
4 4 r
n
3 31 u
0 0]
%;’ 2 2r ©
o'
:?:d) &
€ o 1F
g2 o
S E
£ 3
Q
E 0 1 1 1 1 i 0 1 1 1 1 ]
= 200 400 600 800 1000 200 400 ©00 800 1000
4 PAR( #mol Mr2s Y -1 PAR( «mol mr?sly
-2 -2
Fig. 2. Changes of net photosynthetic rate according to PAR with different shading materials.
(O : Polyethylene shading net Bl : Rain Shelter shading plate)
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