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Effects of Light Inensity and Quality on the Growth
and Quality of Korean Ginseng (Panax ginseng C.A. Meyer)
I. Effects of Light Intensity on the Growth and Yield
of Ginseng Plants

Seong-Kee Cheon, Sung-Kyun Mok, Sung-Sik Lee and Dong-Yang Shin
Korea Ginseng and Tobacco Research Institute, Taejon 302-345, Korea
(Received February 25, 1991)

AbstractOThis study was conducted to know the effects of light intensity of polyethylene net shading
on the growth status, photosynthesis and root yield of ginseng plants. Polyethylene net shading of
10% transmittance was the best one among light intensities of polyethylene net used in view of photosy-
nthesis and decreasing of early leaf defoliation. According to increase of light intensity under the sha-
ding, chlorophyll contents of ginseng leaves were decreased. As it was increased over 2 mg/g photosyn-
thesis and total saponin of leaves showed on the decrease remarkably. The rate of alternaria blight
of ginseng plants showed the positive correlation between light intensity and leaking rate. The shading
of 10% transmittance in root yield was increased by 40% in 6-year-old ginseng plant as compared
with common straw shading, due to decreased missing plant and increased root weight.
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Table 1. Comparison of environmental conditions at different light intensity under the shading at early August

R.L.T.R.#(%) M.a XIMUM - pfean soil  Relative Leaking  Evapo- Soil water
TLTRY air tem-

LTR. . perature” temperature humidity water rate  ration content

Front Middle Rear p .+ ™) (©) (%) %)  (mm/day) (%)
line line line

CSs» 8.0 55 33 56¢ 335+05° 18.6+ 0.28  65.3 15.9¢ 0.9 10.0M
P.E?® 5% 10.2 8.5 8.0 8.9° 345t 08%* 195%+03 61.2* 25.8¢ 1.0° 11.3
P.E. 10% 144 122 104 123¢  364+02¢ 19.8%+0.2 59.5% 36.4¢ 1.1° 11.0
PE. 15% 20.0 178 156 17.8° 37.2+04™ 198+04 58.1% 40.0™ 1.3° 10.7
P.E. 20% 233 235 205 224" 385+03® 195%03 58.1 47.8" 1.6° 10.3
PE. 30% 330 320 302 317 396+02* 20.0+06 55.4° 65.0° 2.8 9.6

YT.L.T.R.: Theoretical Light Transmittance Rate
2R.L.T.R.: Real Light Transmittance Rate
9C.8.8.: Common straw shading

“P.E.: Polyethylene net shading

YQutside maximum air temperture: 32.5C

In a column, treatment means having a common letters are not significantly different at the 5% level by DMRT.
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Table 2. Comparison of aerial parts growth at different light intensity under the shading in 2 and 4-year-old

ginseng plant

Water Chlorophyll
Age of . Stem Stem Leaf content
plant T.L.T.RY diameter length area of leaves contents S.L.w?
(mm) (cm) (cm?/plant) (%) (mg/g) (mg/cm?)

2-Year-old CS.s¥ 2,088 12.0° 101° 82¢ 3.8° 2.8
P.EY 5% 2.2 11.0 94 80" 3.6 3.0
PE 10% 2.0 10.0° 86" 76" 30 3.1
PE 15% 2.0 9.1° 80¢ 76° 2.8 3.0
P.E 20% 2.1 9.0° 82¢ 75° 2.5° 32
P.E 30% 2.1 8.7 74¢ 75° 2.2 34

4-Year-old CS.sY 7.2 47.8 1,081° 80° 3.5" 2.9
PE 5% 7.6 47.2 1,036° 807 2.8" 3.0°¢
PE 10% 7.3 45.5* 1,001* 78% 2.5 3.0™
PE 15% 7.2 45.3" 978" 75° 2.4 3.2
P.E 20% 7.6 43.0" 955° 75° 2.2¢ 3.4*
P.E 30% 8.0 42.5° 851¢ 74b 2.0° 3.6

PT.L.T.R.: Theoretical Light Transmittance Rate.

S L.W.: Specific Leaf Weight

¥C.S.S.: Common straw shading

YP.E.: Polyethylene net shading

In a column, treatment means having a common letters
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Fig. 1. Diurnal change in stomatal opening of ginseng

leaves at different light intensity under the
shading.

Ae e & & e ole A Aol A
2] ul

Pepol e F2 F2o] AT Qatel 4 ]33Fe]
Frie BaPsh sk Agelsivh 2elx wg
Fo BPAEE) F& Ao] ke mIF W)
B,

A& 53 o] atgtow &
de]7] A)atsle] 8-10A17¢) el 23l n °1$
ol Azl A)7ke] Zgtell we} 2ol ria
Ao B Aol A a7lEy g ﬂ&%l
FMwe dwisg =AM Ay Fig 134 2t F
S V1l e R348 30% 7 Awrdew =
StaL, 53] A% BEr) #al 24l A7l @A
Agkovt 7jgo] whd oA AIZH07 1 00-10 1 00) 3}
A X1 2H(18 1 00-19 : 00) o= 7] FA=AF7E 3.0
oo E Y& FHgT W wy sFreng &
3 3e ehgdcth £38 10% Tl A Feke] B
257} & gyt 2711 00-15: 00) N HE 7]
FINEAFIE 50 oo R Uy Ee] WHI:
Ao} dAsige)

2322 PE. g4t F3-84d 33459

|24 }7]_1_.

e

JEL

ulAE 3% 25

E 4.0[
B 3.22
2 30 290 [a] 297
3 2.9 2.97
O b b
o0 2.19 2.20
E 20t c c
]
iﬁ 1.24
£ 10t {d
3
3
L3
(a9}
CSS" PE? PE PE PE PE
5% 10% 15% 20% 30%

Fig. 2. Comparison of photosynthesis at different light
intensity under the shading in 2-year-old gin-
seng plant.

1) C.S.S: Common straw shading

2) P.E: Polyethylene net shading

With different letters are significantly different
at the 5% level by DMRT.
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Fig. 3. Daily change of photosynthesis and respiration of leaf blades under the common straw and polyethylene

(P.E) net shading in 2-year-old ginseng plant.

Table 3. Amounts of daily photosynthesis and respira-
tion under shadings in 2-year-old ginseng
plant leveas (Unit: mg/CO,/dm?/day)

. Apparent o Net photosyn-
Shadings r b
“ mgsphotosynthesisReSpl ation R/PT(%) thesis
C.S.8? 47.69(100)" 8.0 16.78  39.69(100)
P.EY 97.61(205) 19.2 19.67  78.41(198)
L.S.D(1%) 2.59 2.96 211 2.80

UR/P: Percentage of respiration to photosynthesis
PC.S8.S: Common straw shading

YP.E.: Polyethylene net(T.L.T.R. 10%)

() indicate the indices
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Fig. 4. Relation between chlorophyll content and light intensity, photosynthesis, S.L.W and saponin content of

ginseng leaf.
1) SL.W: Specific leaf weight.
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Table 4. Effect of light intensity under the shading
on the disease rate of Alternaria blight of
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Table 5. Effect of light intensity under the shading
on the defoliation in various year-old ginseng

4-year-old ginseng plant (Unit: %) plants (Unit: %)
Leaking without protectants with protectants Year-old
T.LTRY rate T.LTRY Mean
(%)  Leaking No leaking Leaking No leaking D) 4 6
CS.s? 159 12+25 0 0 0 C.S.§ 28.9¢ 16.8° 21.3° 23.3¢
PE¥ 5% 258 10+ 15 3106 0 0 PE? 5% 31.9< 25.74 39.2b 32.3¢
PE 10% 364 4423 17+15 6%15 0  PE 10% 345°  300° 405 35.0¢
PE 15% 400 55£32 25425 8+15 4+06  pg 150 388  AL7 445 ALT
PE 30% 650 62+42 49+21 22412 9+06  pp 309 730  752¢ 709 79,8

DT.L.T.R: Theoretical light transmittance rate
C.S8.8: Common straw shading
YP.E: Polyethylene net
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YT.L.T.R: Theoretical light transmittance rate
C.S.S: Common straw shading

PP.E: Polyethylene net shading

In a column treatment means having a common letters
are not significantly different at 5% level by DMRT.

el s hel A A Aol 7k Alshil ek 53]

138¢] TE=]4 1009 wls) 53l 20002 2
*BerI A Bakglon) F4E 10%04E 27.1,
=38 15%) e 377, £3F 20%ME 5612

20%72 F-3-go] ZrldgE TG A
FHA S zpo|E AA Ak HE AT
E38 10%, 15%, 20%7-7} e v D& 712l 2] 56.40])
nls) 80-85g0. 2 & A3 ZrlEc)

6324 PE. 3w Fagd AFE 9 2
Blwgl ZA3= Table 73 ok 4F 82 Filgo)

Y=-6.469+1.212x
(r=0.888%)

5 10 15 20 30

Light intensity (%)

10 20 30 40 50 60 70

Leaking water rate (%)

Fig. 5. Relation between rate of Alternaria blight, light intensity and leaking water rate.
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Table 6. Effect of light intensity under the shading
on the root growth at different bed lines in

2l
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Table 7. Effect of light intensity under the shading
on the root growth 6-year-old ginseng pla-

4-year-old ginseng plant (Unit g/plant) nts
TLTRD — —— Lines } Mean R(?ot Root Yield
T 1st 2nd 3rd 4th 5th TLTRY Missing weight Yield ind
‘ (%) (g/plant)  (kg/kan®) tndex
CS8.52 90+ 25 74+ 2.3 58+42 42+ 31 1815 564+ 27
(100)  (822) (644) (46.8) (200) (62.D) C.S.5? 21.3" 101¢ 3.58¢ 100
PED 5% 85125 66+2.0 79+2.1 63+ 31 23+ 15 632+22 PEY 5% 162 122b 4.60™ 129
(100) (77.6) (92.9) (74.1) 27.1) (74.4) P.E 10% 19.5b 138> 5.00° 140
PE 10% 114+ ?.3 l(zgltj).l 7(06i1 1)2 7(2(;:3 5)3 42; ’?)\3 80(.?574:.1 PE 15% 21.3!) 127I) 4'50ab 126
(100 91.2 E 3. 37. X
PE 15% 98+ 15 102+ 26 85129 70+20 55%3.6 820+ 25 PE 20% 354" L8 432 121
(100)  (1041) 867 (714 (6.1  (83.7) PE  30% 383 144 4.00" 112
PE 200 107+ 7.4 100521 Y5+ 25 70+ 29 56+ 1.2 856+ 3.2 YT.LT.R: Theoretical light transmittance rate
1000 (935 (888 (654 (523)  (80.0) 2C.S.S: Common straw shading
PE 30% 71447 86%17 92+ 15 61+3.1 43%23 706+27

(100)  (121.1)

(129.6) (85.9)  (60.6)  (994)

DT L. lR Theoretical light transmittance rate
ACSS.: Common straw shading
PP.E: Polyethylene net

55 2Rl A R T 5% 2 1096l A
44 A7kl vlal 35% 245 wxsigich 39
® 4ol s w7k vl @

& Fa

aa wRakgel H16H 29-40% A% ‘-M‘ﬂ“*
olelgh 4eele AFeel 44 W 2HAFEY 2

o AlgEich

[
A BN FAeE dy] g Polyethylene(P
e}

E) A49Ee $Aste] A8e Fasd v 2

2. &) 7y Tﬂ o]
LW)e] ‘7}51

YP.E: Polyethylene net shading
YKan: 90 cmX 180 cm (1.62 m®)
In a column treatment means having a common letters
are not significantly different at 5% level by DMRT.

4. 535 5% T= 958 §¥0) 30my/g AR
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o] el iz Fge] U 10% Troll W)
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