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Abstract

This experiment was carried out to study the effects of light intensity and soil water regimes
on the growth of ginseng seedling.
The results were as follows:

1. The maximum light intensity and optimum temperature in the photosynthesis of ginseng
seedling were 10,000 lux and 23°C.

Respiration rate was increased at high temperature.

2. Air and soil temperature under the shading were increased as the increase of light intensity
but soil water contents were decreased as the increase of light intensity, whereas air and soil
temperature were decreased as the increase of precipitation under the shade but soil water con-

tents were increased as the increase of precipitation under the shade.

3. The higher the transmittance of the shade, the greater the specific leaf weight (S.L.W.) and
stomatal density. In contrast, however, the contents of total chlorophyll, chlorophyll a and b, and
stomatal length was decreased. There was no any significant difference light intensity of the a/b
ratio of chlorophyll.

4. The highest photosynthesis was occurred in ginseng leaves grown under the shade 5%

L.T.R. and net photosynthesis rates increased with increasing soil water contents.

5. Optimum condition for usable seedling yield were 5% L.T.R. and 3.3% precipitation under
the shade. Useless seedling increased with increasing precipitation under the shade.
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ABRIGA A BEERC 1032 1 BER Aos we mbtol MESY, @il delffEs
BE MBSy, Kttt 2A8AY A2 AH, sks AF 20 24 Q45=% fi
el feal Abebst Aokl el d whgol® €78k M (1.8X0.9m) % HRATRE HgkE
B2 300~400g (2F400~5007%) 22 o]+ HERERIEC| 25% M52 hgEo] A28 FHiFolchV

Zeivh ERbol weldw HFE 700gbA bS] HE HASHE HISET vl o] HEdi N 1
Ko WMol F5E A4S T AR 4AEch ABHO A Fdste BRS oelst
A7t Ao BT BEANA AF=+w @ KEAN A vhitslA g L3t EBEBRRS et
Wel ol H55e AT ook el B FHEMHS KBS Beldes HES KA 5
ofok shul, MBMKAEC A KlEse] fFL wksA] BES FUstAEA oldwtel FH2 L
E7HE-2 A A=}

olehzte]l ¥, REE, F Aol ABAEH vlal: A AT HLE 2 KOS AEAZ
A JEXE3bAle] 10,000 ~15, 000lux HAElol wai=d ol at® @ Fol 4 BHEL 10~15%7F =
Aol weld olo EBEA A3ol ksl TS L YL KR RFEEAN ANAL =
FYOESY AE Kk 2000 Yol BE A UT BE LEAS SR BMAS BESo)
HAAFEAN A 22.1%, FEY0) AFEAA 13.9% 9% walnp oy @gol A WXL T3
Wekdh Eikolvh Zeld EXHFL BHEY FHEXEY XEK BREREE 23 544 o=
BB IREA H83k] WES FIEBXEKS Wl obge] HEANA ABHSZ A+E Aslw
Aeut Fol BERY AP Wl WEEEN BAY KBRS dud ARRE X7 59
o},

I. #8 2 Fk

FERS REAZEE BIAN TS HElEEAA 19825 11844 19834 118712 &
Mgl XARKY kel ME-S MBFL (FA MEL%E (Horiba®  ASSA-1610, Japan)
< R e MERES BEY 4980 o At Bl wrt H1 BN A BIBE
7t 2 s = WWREK KoitoBd, Japan) ol 4 A xahgicl. @ XEREE BXES BK
Xl 2.3% (B11), 3%. 5 %, 10%2 =43t HBEMHE 2.3% = 94, 3%~10%+=Pol-
yethylene 2}3ub8 FHsIAT, o3 £24-2 HEY Polyethylene AH4upshol] Vinyl 2] ») 29
Folgoe Hesldor FE2AE 1,3, 589 HFAZ wxlo gk wE2 Jehigich

A RIR-E 14FFol, #IE-S 15850 &4 M ET10em ol 4 Z&3beds 4 7702 65 o
A 108 Abolell wfd =AsFgich,

HIEAK ST Fdoll A 15em Zo] 8] EokS KettEok+% 23] (Samwahl, Japan) 2 5 ol 4]
9A4telell A 53 FA3qct bR EFREE TASHO, TS AFHAES 9A308
EHE 5-12= Chlorophyll& 31T 71522 A& sle] Arnon &6 =l MIwsldn FiLe ¥
A el Gto] 2 printdled #Ehdd o) 7 (Nikon Fx-35, Japan)-3- FiEH A 100X, 600X &4 ®FL2
Bl 21 E RESHACH HHETRER 0| KHe o $EUE ABEEE o #ESlch
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2. AR UE HWER

ER BB £ BEL XE 10,0001ux BEE 23C7 XEGK S HEEESY BEEELSS
EREEE ste] @S BHEY HES BXE, Fo& ¥ oS AES &R+ Tablel
3 e} K S S8 FHE 2.3% HTIE L 19.4% 2 BXE 10%E2] 13.5% 8} @4
3 ol JHE hnel whel s Alsl HAHUAR FTw TR T ¢l LEKS &Eel dlA
3 =9kt

Kzl BT HPRESRES 20Ea A4 KEd wedHdez o= 531 7H, 88
ol 10% EX FFFT72 BERER 35CLLELE Fgtoy ot FraTo vl XE
5% % 10%E F3 7]-&o] Roke(Table 2).

Table 1. Microclimate under the shading

L. T.R. Precipitation Soil moisture (Per .field
under the shade (%) content % capacity %)
2.3 3.3 19.4 (72.9)
3.0 3.3 18.4 (69.2)
5.0 3.3 16.0 (60.2)
10.0 3.3 135 (50.8)
3.0 7.0 20.5 (77.1)
10.0 21.2 22.9 (86.1)

L. T. R.: Light transmittance rate (%)

Table 2. Seasonal variations of maximum air temperature under the shading

(°C)

LTR ( June July Aug. Sept. Oct.
2.3(3.3) 315 313 32.9 29.8 23.1
3.0(@3.3) 334 34.2 35.4 334 26.4
5.0 (3.3) 33.9 33.9 354 33.3 26.3
10.0 (3.3) 33.3 . 34.7 35.7 335 26.5
3.0(7.0) 314 32.0 33.3 30.7 24.9
10.0 (21.2) 32.1 328 344 31.9 25.3

L. T. R.: Light transmittance rate (%)
*. Precipitation under the shade (%)
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Table 3. Seasonal variations of maximum soil temperature under the shading
(°0)
L.T.R (® June July Aug. Sept. Oct.
2.3 (3.3) 18.9 22.5 23.6 19.5 14.2
3.0 (3.3 19.1 22.5 23.8 19.7 14.0
5.0 (3.3) 19.2 22.6 23.8 19.9 14.5
10.0 (3.3) 19.2 22.7 239 20.1 14.7
3.0 (7.0 19.0 225 23.6 20.0 14.2
10.0 (21.2) 19.1 22.6 23.7 20.0 14.2
L. T. R.: Light transmittance rate (%)
*: Precipitation under the shade (%)
Table 4. Aerial part growth of ginseng seedling under the different light intensity
L. T.R (=) Stem length Stem diameter Leaf area
(cm) (mm) (cm?)
23 3.3 8.13b 1.73NS 18.3a
3.0 3.3) 7.82bc 1.62 17.1bc
5.0 (3.3) 7.66bcd 1.54 16.4b
10.0 (3.3) 7.30¢d 1.53 14.1¢
3.0 (7.0) 9.102 1.69 18.32
10.0 (21.2) 7.51¢d 1.63 16.9b

L. T. R.: Light transmittance rate (%)
: Precipitation under the shade (%)

Means followed by different letters are significantly different at the 5% level by Duncan’s multxple
range test

FEOIA0 BHhEds iRel #Mbs BXEo] BT o4 B2 HEe U Fake] St vt
b= vhds Wobzl = M ol et (Table 3 ).

3. HARIRO| uE w EEE Mol ER

AE R =2 it b8 4 FH2 %R (Table 4 )—t- KE &5 BRo| gobH T BHR
Aot FHBIEL BROF s A odoteh, Fgeke B ERE BXE 3% T4 £
Feol 771 S et Agdon FHEE sdolgdot RFRS ER7F ddet ol HX
0% F ol A% w4gk el vl

Alfloll 4] FFE o] HIHK] TEI-E Kigol ol FEfifie] HAKIct: KR S
ol gl o vk AR RPEE ol Avhis ek bolsbddvh. & Kol 4 LA KE
of - FE EMiRo] Wi ¥Eo| defdlch FBRYOE —Febgivt

KBl W IL#EE (specific leaf weight) % &% 8% Hersd £ (Table 5) X 1%
el wtel EHEILAY Sob slodo o ERESEE 3F4L=9 R, choropyyll a%®bE #1# chlorophyll
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Table 5. Specific leaf weight and chlorophyll contents under the different light intensity
LTR (*} S.LW Chlorophyll contents (mg/dm?)
(mg/cm?) Total a b 1/b
2.3 (3.3)  2.978¢ 2.870a 1.4702 1.4002 1.50NS
3.0 (3.3)  3.053bc 2.708ab 1.448ab 1.260abc 1.149
5.0 (3.3)  3.344abc 2.706ab 1.462ab a.244abc 1.175
100 (3.3)  3.400ab 2.481b 1.341b 1.140¢ 1.176
3.0 (7.00)  3.025bc 2.748ab 1.381ab 1.367ab 1.010
10.0 (21.2) 35172 2.670ab 1.364ab 1.306abc 1.044

L. T. R.: Light transmittance rate (%)

*: Precipitation under the shade (%)

Means followed by different letters are significantly different at the 5% level by Duncan’s multiple range
test

Table 6. Size and density of stomata of ginseng seeding under the different light intensity

Stomatal densi Stomatal length
LT.R () P e
2.3 (3.3) 26.9¢ 29.1NS
3.0 (3.3) 27.2¢ 27.2
5.0 (3.3) 36.3ab 28.2
10.0 (3.3) 43.02 275
3.0 (7.0 32.4bc 31.1
10.0 (21.2) 34.0bc 30.5

L.T.R.: Light transmittance rate (%)

*: Precipitation under the shade (%)

Means followed by different letters are significantly different at the 5% level by Duncan’s multiple range
test.

S8 2 fHA Yo a/b MR oAM= ERA RBESA AUrh ol KEANAH XE
#ghnell wheb S.L. W7t 5748la chlorophyll & o] ahA&slchs Z% fMP, Z0go) ghgiol —
ok &9 chorophyll a/b vl&ol Slel X #ERI Urks R = Abo] 14}

XEY LHAKFEE A48 KILE FHEL LR+ Table 6) 3 el KEF KLY #HEL
HT 26. 9@ ksl 10%E 43EE K& Wimel ofel WA TR Bgod FILe Asle o
A= HEHe EES A dstch HEEKEA 8 ERE 10% BXTAA RILY BE:
FET 3 vl FrTE 43EE atod Bl Aok ER gldel. ole AR 4
ZFV o] HH Tl A ZFEY] LRTANL A2 RILECT Mndehe FR —Fsd e,
Rl mESL HinE AL B olv] FAdem AYsnz Ky HEASA K KR
ol 4 522 aiejud g RILEUT 57 JA2 FARc}
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4. QARIRO| WE KEMS| R

KRS ER Table 704 Rz wpel zro] T2 Aol A Kol welbd e shelw ok
GBS 5% HXEoL 3,88mg (COVdm?/h) & /b4 RAFHs MEsE nhﬁgﬁi W Sgk
F.o2 5% B Lol ko) ok olshe) ol wle EAKAEC] ¥ob 0.636mg(CO./plant/h)
2 odebytel, ol KWlCl A EXH 10~15%k 7 L TAEES] BRAMEE ebAgER sbe
olsbdrt. A KR webdt EIE 10%35tl 4 K] 7T 4.48mg (CO./dm’/h)
& T 3.60mg (CO/dm?/h) Worb & x 3] phobar gE e 2 wmsteels 220 Ml o3l
ch. oliz AEY REWTC]l LR KEO réﬁli%%-#—%wl 60% %= Y(yake] & AE slek &R
wlszsksich, 2elv AHETE 10% B v KGREe] sl e HiEES 2
o L dheleb EEIEE vEbe] KIS 10~15% &kl A B AKGIKE Vel &R
g} wpsekoict,

ol i= W2 WARAESE XK Wb ohlel BES LEAKS GRS YA AL ULFE
ghdo g SHel Fa Aol

Table 7. Photosynthetic rate under the different light itensity

Photosynthetic rate

LTR. (*) Per leaf area - Per plant
(mg CO2/dm?12h) (mg CO2/plant/h)

2.3 (3.3 3.30¢ 0.604bc
3.0 (3.3 3.53bc 0.604bc
50 (3.3 3.88abc 0.636abc¢
100 3.3 - 3.60bc 0.508¢

3.0 (7.0) 4.08ab 0.7473b
10.0 (21.2) 4482 0.7572

L. T. R.: Light transmittance rate (%)

*: Precipitation under the shade (%)

Means followed by different letters are significantly different at the 5% level by Duncan’s muitiple range
test.

5. BRI 2 HFELEERS ER

Y Faukr] o) whE HEAERS 2R (Table 8 )i~ HKAEN) HEAE: BAER
599 BT 9194 /3 o2 sb RBifshdal EERC del i 873g/ B o UL
ol BIE ] ol Al BN AR s oo LK FER < bR
W5le] Sl | golsh aldl vl FAETE 1.06gel 4 oleld BEfAdake]l FUg Aakel
ok

Bl ol Ais el 18em Mool oldl 7% FETA 16em, 21 2% T 114
em i pgoll wal Ho geldv H-BE4F wigol 4 wwl Febriels ERF @O T
£ el =TTl 209% P oldl wle R 7%, 21 2%WECH B 32.5%, 43.3% R
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Table 8. Root growth of ginseng seedling under the different light intensity

Usable seedling
L.T.R. (*) No. per area Fresh weight Mean fresh Root length Useless seedling

. (ea/3.3m?) (g/3.3m?2) weight (g) I(cm) ratio (%)**
2.3 (3.3) 817bc 815 1.00ab 18.0ab 18.3¢
3.0 3.3) 840b 800abc 0.95ab 17.92b 22.9¢
5.0 (3.3) 9194 8732 0.95ab 17.8ab 21.7¢
10.0 (3.3) 815bc 756bc¢ 0.93b 18.12 17.1¢
3.0 (7.0) 7344 780bc 1.06ab 16.0b 32.5b
10.0 (21.2) 397¢ 649d 1.092 11.4¢ 43.3a

L. T. R.: Light transmittance rate (%)
*: Precipitation under the shade (%)

Mean followed by different letters are significantly different at the 5% level by Duncan’s multiple range
test.

Table 9. Distribution of useless seedling (e)

LT.R (* Round shape seedling sz(lll ge’;g)l ng Diseased seedling
2.3 (3.3) 21 47 32
3.0 (3.3) 20 43 37
4.0 (3.3) 19 51 30
10.0 (3.3) 39 51 10
3.0 (7.0) 15 60 25
10.0 (21.2) 21 59 20

L. T. R.: Light transmittance rate (%)
*. Precipitation under the shade (%)

s Fold WMEAEER Astel FERo) =gk kel W Tl FEAdekd g dbd
Aareko] Wol M pu| o]iz RAlgdol 4y AT Fs] FREaelE visshAl dhglene a7
ol A= o) slelst 2asglsl dEo] okt 4 ek vk LAY g 5,
68 AxAell AF= gdon feivele] HE FEd 7~8Ad A =d Fdele 7
~8H2 7%k 449, 4m 2 24 7~8 Aol HFol s me #EHEANA T AFE
| -5 EJEte R Aol pot®] A7E o] wleprh Eukal FNe] slme 7~8A
o AF7A$-9 okAB T FEAL EAfol o] o] SR FEEEA UdA e 3t

| &Aoo 2 Azbslch relo dbekA Wl A= BEKAZR wbye] rlEER
AKENA 10~15% FX2 FrTol 4 el T R vl Fo) Lopml ubokAl EfHd N3k
AES DEHR 022 old diiAs A% AEF o Hoju

lo
|a

HEETEANA AAYRE L S FHE 5%8te] FraTolA AER A weked

Ha 23] AP PEo FEXKe 5%YEelnE dow HHHA KEZALL RES B A



Vol. 8, No. 1(1984) ZyuebA ZabAgkol qlake] = upal Fhekel] o= oAk 73

Aol | Moy HE BEML] dol4 AR ad sl

THEES BEA rAtES 2 (Table 9) FXREK 2.3% (1B17), 3%, 5% s 2y
olH, Fekvid®, BRE /L &% 20%, 50%, 302 st gl dbdtd EXER 0%
By wdel it 40%, BRI 10%32 2ol B Wl izt wobal wbw ol 2leid
= BERE 60932 dAs 5o sglek

HXER 10%ES] Dol S+ LRSS +F dfoe A5y Frtold BHRGS
e shelgt @K G el BREIY Ase] 2 FEo R 4 7t=c)

3 ¥

HEY EXES 2.3%, 3%, 5%, W0%E -3, F5%8& 3.3%, 7.0%, 21.2%% *
dated HBREGN o8 vjs4be sty HBEEY AERS BEM T BRe e 2
o},

1. ABES XA &R 23C, XZ3HH2 10,000 lux AAHo= BERES REL A5
ol whel HWinEldr AZE BAXAGKES 3.7m8(CO,/bm’/hr) 2 4 HH 5,2mg(CO,
dm?/hr) ¥vt @35 A gl

2. F4e] g7 A4E B BE K ¥ HEol w3 +MASESEL Hisdou
Frape]l TS olobe Auasldch

3. ol #Mhrdol =tel uelF (Specific Leaf Weight) 3} ch$l e Ml FiBE LIRS
st ot d%4 a,b B3 B Zre BAHAT d34 a/bltRE ER) HYG
=2 egqkel

4. o9l MREE XEGRES HEAKEA sl Mo XENZE 5% BXEAA
3.88mg (CO,/dm*/h) & 7} &3k},

5. MRAEE EE Ay FEAN ¥ 2B T8 5%9 ﬁ“—f—ﬁ‘# 7ha Birskg
Lo BES 17, 8m 2 Ao, Fdko] oo} HMEKE] ¥ Eoldv HEol 11.4

em 2 3235 BolH A TR

2 % X W
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