Korean J. Ginseng Sci.
Vol.4, No. 2 (1980} (ZE M)

AZEL| KAOAIE 1. BEHERE - i 28 -
RRERAD R U ¥ B

*t x
(REEA%E  WFRAT)
(1980 124 20 3 +)

Water Physiology of Panax ginseng.

I Habitat observation, cultural experience, weather factors
and characteristics of root and leaf,

Hoon Park

Korea Ginseng Research Institute

(Received December 20 1980)

Abstract

Habitat observation, cultural experience of old and present plantation, weather factors in re-
lation to crop stand and water physiology of root and leaf were reviewed. According to hab-
itat observation ginseng plants love water but hate wet thus well grow at drained place with
high moisture content in air and soil while ginseng plants were not found in dry or wet place.

According to cultivation experience ginseng plants require abundant water in nursery and
main field but most old planters believe that ginseng plants are draught-loving thus require lit-
tle water. The experience that rain especially in summer is unfavorable might be due to mech-
anical damage of leaves and leaf disease infection, or severe leaf fall which is caused by high
air temperature and coinsided with rain.

According to crop stand observation in relation to weather factors abundant water increased
2ach root weight but decreased total yield indicating the increase of missing root rate
Rain in summer was unfavorable too. Though rain in June was favorable for high yield general
experience that cloudy day and rain were unfavorable might be due to low light intensity under
shade. Present leading planters also do not consider the importance of water in main field.

Water content is higher in top than in root and highest in central portion of root and in
stem of top. For seedling the heavier the weight of root is the higher the water content while it
reverses from two years old.

Water potential of intact root appeared to be —2.89 bar suggesting high sensitivity to water
anvironment. Under water stress water content severly decreased only in leaf. Water content
of leaf appeared to be 78% for optimum, below 72% for functional damage and 68% for perm
anent wilting,

Transpiration occurs principally through stomata in lower side of leaf thus contribution of
apper side transpiration decreased with the increase of intensity. T'ranspiration is greater inthe

leaves grown under high light intensity. Thus water content is lower with high light intensity
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under field condition indicating that light is probable cause of water stress in field.

Transpriation reached maximum at 10Klux. The decrease of transpiration at higher temper-
ature seems to be due to the decrease of stomata aperture caused by water stress.

Severe decrease of photosynthesis under water stress seems to be principally due to functi-
onal damage which is not caused by high temperature and partly due to poor CO, supply.

Water potential of leaf appeared to be —16.8 bar suggesting weakness in draught toler -
ance. Ginseng leaves absorb water under high humidity. Water free sapce of leaf disc is

smaller than that of soybean leaf and water uptake appears to be more than two steps.
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KBREN e EERR
MK H (HEEM) [CEAEZ €S 65 2PN
| DMK R (HE 2 ) ”
HHEKH, % HBEE ”
Z2HKE HEGERMA 2PN
) Gk dAuE R () ” K G iaG
kel H&4 U321 PN (RERM A ?)
FE ol HEAEHMEE) v R PIE
A RRPEBPELE (SR INEMK WNEE I
FEAKEC] 9&A ” i LSO UL - [y
| Bk B ol AR (Y ” REY TXER
SRHEH

BARE she HAANE o] o LEE Aog vetgtome AL A4 Kol
Z HIRERCSR2 fFATEE AU E Sliol SIRERE slof o Ao] M A



208 w3 g gl4tersl x|

Aol F& Ao bt k5 AndAE BEN & A 2ok kol KBl o 2 4
WEEO A Al el ALEsh FEYF o dakdl A% Aslstel gebw zpol ola

=
Tt A FEHAA debvbx] gard Aelch LlEe] I KEERIS BKRE

Vg o] koym
F2l e Ho] so] HIFEEE A KoyS giste ek SR eE IR
ol R R =7 HArET = 10.5%2) RE] Mmstd ekt EXelsh vol el ok
E skt A=A oAl BYstd = mRHAT LE/ Ack
A2 Boll 7h el B) ARe|Eo] wol vl 4w FHshsl Aol % ot
F2 Feiv] Zobd  felvelel A ClRE E¥-eleba F 2w shSel TROR He=
Aol AL RS B S 2R FEEH Voleta REeh o] Felw Ky By ®
I HEES 2t ol R elel 2 E shedl Mukiol sirbel d@Atkel T A%
BEWE BET R 2A Sl Aok
FEHR-S W dl A F20ERES e FER 2 MRS LsHv pEd <= 2%
VERY Bh RV o) s AT Abe Ak B SR TEF S el A R BB
Habalwl Aol 49 BRIt B KETAA supa el ExEpd FrEsteAlE &/

BR ol EAlE ww gleh!

gwolE whAz), Bo1%A mEsW YebFEA Vo2 wol Eoko] ol BI s
Sl 44 e Aew wolth  EHHEEL ERsh 1ol At sheul o

7

AEe FREFo R RS Adrtot vhal dsAe] ohdzk Azmieh E¥elrt Eo U™

2o RS ol 2ol LRl MEIT MERe AdFel dx el Aol tha B
2

) ob ek fHEo] Efsts A AMS sl T4 EmEE A aFol al4te] T3] oFdt
o® g Aot Bwelo pigst AAEE Aoz Rolth

Bwale] RS M EE %S Yo Mol S PR BEC el @R (£
wa)) o) ol AL URRE BT Kol e RES FA B3 104U Foll RO
MR o] FeETE 4107 Aol Wil ol deh 2elvh Kol B A A Likd e F
He| mEmAlR-e ke e, Bovel Bivs, oA v —EARS $AY S
B F4 Bkl Slx Zdich

FE 9 Y WEAYOR MRS %S KEO ABK £t R A% KRS
alare] ggrol A% Wikdel = HRMBES Tl LrEMol =V Hmants v LBF
ol bal = se] EAo] Fakd MRS WO R i) kipE motAA @EHEHHRY
st ksyel FAZE HR sl wle] Aok Aardal e Fede] Aol swe Ao
2 Helr],

ol o] AspEelq wwl, LHksrel TESI B et Bigol IF EMol  REM

k& FIESE Bol kA FEMA 7x o B giell LiEksyol PR sEEd
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et s ERARS ¥ F develeAE &5 ek

AAr Ml Ky aE e (F6) vl Meldcol Mol Kire]l B el 4= E
ol U&= whLAEZE 7HAF mheh B glol K4rol shab wpS Moyl E4pE| <] ool MM T
By =S AQlEl Bpel A FA RSl #sRo]l Aol Al okzl witgwl Ae] obuls} @b},

#* 6. AFE WA KL Ghn (% - *:H#)
Liid i ¢ AR T
2 Y £ WP , *
”&'Fﬁg ‘4’/[)4‘] %)}L u: rb‘[s‘*?
73 84 87 80 65 71 66 65 67
(%% 1980)

% ) SRS R gortel A LS Sk o) A EE e Al 2 (K7)
1k B @S Ml 4% kel & AL %4 ek HBHEE Bl 54t ol
b ghabak e R Ml 2h(750g) W 800~1000F 4 &4-Ee @& Eobzm skEAL,
e K aiel wol A MELER S BA Y B LKy ol AR Aol HIG
B gg3k7) Al AR o2 Waleh AEBINIC]l Kool M AP Bk 2T FEHKS
HixE o] w7l el K BRUIEEEC] Y MY Ao® malrh

#® 7. A¥IRe| KHE&RT} EEo| BAF

i3IS 2 EH

W% R G o Ko A4 E Ky
(g/1) (%) (&/#2) (%)

4 4k 0.49 69.0 2.99 72.3
T 4 0.80 73.7 4.01 73.3
4 4k 1.09 73.9 5.44 72.8
£ 4 1.62 76.2 7.03 72.5
(& & 1978)

el 2 fppoll A AthERC 2 BRIV gdow e3d Afmel & Pk koE
gol Mo S Bl Fale Mxpel Adkelch

® 8. AFIRY 22 kaE R0 ORI HEKAKS 2| S

R A5 30 45 60 80
(FEBAEKE %)
A B w(g/ 8 ) 1.15 1.46 2.41 1.99
K g & B(%) 83.1° 74.6 62.5 60.6
(kR 28 %)

Y1 KRGS BS el 2440 A potkitrE F8olA HMiupel Aol xS K
FEE Jlxla 8 Welds+2 wee Koyafke HolHA fldl A B HBRET 25
ol A2 Aol 39 4 Ak FEELE A =hal Aol & Relol 4 Koy HFHEO



210 D 1 T 9l 4tets| 2]
Hepn st Addsl Frlade d= a2nbE RGRESL S 2 BAKe A YsA A9
H 7 o Foletm ok & zoleh

FERERERMANA B g 7 aiEel £4% KapmEe]l KKl Bl
ol 4 AV R ASE 2 ek 8o Helbee v i Asiet shacl

o] R £60l4 B ulebRe] mfel AR 2lomg i Apam
°of e AuLfES] thRe) Zwl FRo® woleh 4 ulis 5RO PR Bat b
DFErES] ok E S AAE Rolx o] slgie Bl BFFHE L A% E I
Ak A AL Aol duikizh A3 hRgF Al 4 AR = des wgich

® 9. AFR RED HEEEZLEAS BIE

AR E 4 F Iy 5 B
() FoR iRk oM iRk
Hog M E 100(M/5) WO W E 100 (N4

11-20 11 16,7 63.1 7 13.9 49.6
21-40 15 3.7 61. 4 8 31. 4 57.3
41-60 8 47.2 69. 1 13 49,5 66.9
61~80 4 66.5 64.5 5 69. 4 62. 4
8l o)A 3 101.5 60. 3 7 13.7 56. 4

(%)

AT Yol fiE el A= M prai vk Yeratel AR ) OB BAls ge
TR ATS AR Kol 2 wheld Ky ae]l dold AoR moliul g4 il
ahel Aol REEE: BFL T obA glrh Fpwmigs ol wod WA BE delddez 7
shsbAl ol Z "l gls A 2ok

el Ko E RS CERW Mmool A EES AR kg Q) FENNEAN AL N
g Aelm 2 gpEsye]l Welxl x| o Rl A A shi- Kol whebAl g ol o}

A% -2]& polyethylene glycol 6000-% f#ifIsted K2l BBHE-S S2lw WAKEo|H
10l A2} Aol zhashivh Eab A3 xaColl A5 3.25% 7F b4 5o] EBRS 2%
Fwingel Absliol slqlg Adox
srefl =8l el mlghE Hola e olvh alFoll - 15bardl 4= 11.7% 7 B4 sz

— 7bar Pl kel 4= Mol 4 Kioyol B o 2 w2 RS ®och

ok

sl AAR FE Agdn HOo® Meb A%o] K

F 10, BWRS| KPEJANF AT KH/EN 8%

5 9% J) (bar) 0 -0.5 -2 -7 -15
WK B 18.1 4.8 1.4 -2.4 —4.9
KR 3.25 6.50 9.85 10.95 11. 65
AEejoll 2 gl FeholF 6000 (WH Ky e, « (H.Og/FR/131%M)) (K3 40
GEL (w0 uh ok A R o -2,890 .. e od
WA A (w ) @b K s Sk 2] AR S w=m- o ISR E MRS 2o o
e .

7l —2.890 0 Aol MRS Hahin wR UV K S 1SR R ol A B ’,*fz s
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= Ehelel® £ 5 vk BE EBREME A v AHBEEGT dEReR B9
off Ratet. A Aroll A & B -Folela vt E%e] 7 vk BE £ UrieA
3} polyethylene glycol &l {b3¢ny EEEM L] F71x17F 7ledtd g e ZA$Holetd &
ol 4] wgbupel Zo] B K kA AHE Ve F YOm B KSRAKS A
el Ko = wol £ Urh ##F2 BAv MM GtHZzdl #FHS
t Aoz Rol AgdlAnt 53] AtkE Rtk shrle oluHEA Rk ol By

— 3bar v A3 BHepdt fEEE H dom Hifikigre] Ao Lk EHel A
AR =il HEEBE T gt A BEEC] FobRlw Woksk 4wt o] dHeR w
ol HhKFEL A T8 Febe AL &5 Uk

EHelw Kol B HE dolAd BEES d2BE KgEHl ¥ Ao s®
e},

VI. %2 kpH4e

AZELL] Kye&RE 5dildlAde 64 Hupel 7re] 73% % 2 FBANAY 74.2%
Ho= 44 TR A 79. 2% 2 (RFEHK), 4 FIR EEMANA 74.6% HEMAA
73.4% HFHHEAA 72.8% A1 A KSR S HEAS B QR KE, BE
ol wheka gibal A Xk ABE 72%LL ol IEH BBl A Jdelves Re2 Mqle}

AAR L Tl Lt Kpagel BRou Y ik Sl e sldl = Sl
AT gkl Flo] 0.254mmelul Hosbed A5 -2 0.192mmo] o vh”

Agd-E LK ER D REKS kDol =tel Agdel Kpage el T 11
ol 2 EMKsEES L WHAKES 28.3%8 A% A Hel4 52.29% o
A E RSl 54. 7% KAl A 78.3% A4 EHAEES $stdE Slell A Lulel o] 72% KA
Lolojob &re R malrh Hgrolstel 45% FEIX = AM 2 FH 41.4% U5 ML
TR 67.6% 5 Foll w2l KAEMHA BKFEREIT o] Hel ofstell 4 Ee] ¥
s 2By
£ 1. AFHLEZRS KHERO O|XE LEKS

SRty (NEAkE %) 28.3 41. 4 54,7 72. 4
HER Kyrak (% 4H) 52.2 67.6 78.3 78.3
24 TEAY (RFEH)

Ag ol o) ALt HES KyEH AR RiXE 488 Xstd KK
ol LAl=lEm #1244 Bt A3 3e] YellA b @AEA debudel o]l &6 el
A Boeupel o] ol ol FRvl KiyaEel wol KyHKBELE Holvk 29
& A-seb fu@syol A2k ol e Kipol gt Aol olw BB EAA A



212 DR 3 2§ ol 4kt 5] =)

oy A g0 Ky EEe T AEnglel Mrkslolokutslmal A 120l 42) o] 2y = E
Ao v A §S AT KA el Bk vhaisle] gz ddrpm & 4 A& Holrh

23] ol A 42 el A Kot A" A FE o EHLR2ANAE FEE
e 729%Ll ol HEKSG 3 Mol —0.5barut Sl T 1341 2hFoll EEALTE ®ojal
A & 5 vk VIR Epesu-s 21 Bl alel k3t abelst le o] 6 B
A 21T A 65.7%, 29T ol A= 67.8% 7 k AFRFEAKGTEE o1ct? 4 4F g4
= AR AT 60.8-62.0%, IS A% 62.3~62.5% 2 HE TS A9l o7
A 28 F AL AYE vl AAE KE who] B YL 59.7~61L5% 2 &
ol 7ol Eakeh o ol e KSERS 100462 ¥obS o kAEMA #Hks &
B2 6ol A 81.7~84.4%" 4 FHE KN A 81.5~83.1% N 4 84, 9~85. 1%
30% LA k2] Y& e Aol A= 82%~84.5%M2 el 4 X ks 2o 61~68%
HelBohE 81~85% HRl= Feh B @AKol 15~19%2] K4y A% A wiA S
HHol o2k Folol sAglel kAEM T L=Aoletm B4 Qdch

®T 12, HBRAE KPIERNO| AE HBEL K98 FT= 28

KK (bar) X 5 oa& B (% EE)
# 2 i &
0.0 72.2 84.6 72.8 73.3
-0.5 60. 6 83.5 72.0 713
~2.0 57.7 83.7 71.9 71.4
-7.0 55.0 82.5 70.3 69. 1
-15.0 53.0 82.4 70.2 69.0

Feloll Al el Febol #6,000 % HAIShe] 13REMIE MisE, 24 (RFEHE)

A el Kyagst FHBEGRE Fastd X133 Zoh 745" AES KRS
KEEZE 5 %ol A 30%2 Srtstelwtel 2 Kgyaied A 24k 5% WAL
Fo]3 50%LL k2 polyethylene ol 4 A 7F Aled abx = ZAolme Eokffato]ln &

4% 2ot 5%9k 0%l ARch 10%2) 30%7F o @ Ao]& Rolue Eok4d wrii
Fabel] olar £ 4ol 33 o WoRoT Brh %67 % 138 Lol 8% E WIS,

¥

2% EE ffEe] EHE #I¥Y T A BAKS ARO2.68% = 49 HEE
T OKAEWAS SR, 62%F HIFEASRER 2 £ & e

Aol IRy ol 16% 7k LSS T2l o] 2] whete AT AL 38%7)
A%kl Hefok BT A 2=z wamal B w PA o] Kiyol T3l ol lstele FA
7t = ek

Ag el KGHR%KS Kol thated ol Folxlkul KL %ol Wl o ™™
TAR mEel A sheAe R okedch hEi S AMES KEMO B 9.4%, HMES
3% 25.3%v slel MalwA g oFo Holwl Yol =hel el 2,700lux o) shell 4 &
L&) BE A ®elE 2o 3900lx Ll kol 4 ikl Lol 4 ®ek Azl
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oh® o] Yemrel =& AR 300luxolstell A Tl HimkiEHo] EEme Anch 7
e FEGE KE T ER UrE S MBS EHeld Aol WX,
2000 — 4000lux e} 3L &Feled ol 2 fEphell A BEiZE# S HElo]l LEKMH B Hild W
A BETRLR Heln R Sf 0 Hfeol K#ol 9T B AHdE Aske AE
#@abeta 4000lux ] S HIEKMEA ki = Ao BSoleh A ERAKEC) 10
PREE S FH7L H A o] = =lojok shx $E7t WAk qlale] Mol m 2
B ABEFEES 2 ABM BES FEdor e BatdE B WS Ao

A o] Kitgol il Aoh o] SILAEH A ME KMol Efkolet Botd KiE
< KALe ot 2 B ksl A BEE Aolvh el Rulel o] 3900lux LA
b4 mEA#el A e AL KILBE L KB Wl stel A= 2] e Folel”

Azl o TLIER (& Mol ik KILMIRIEER) = 9. 12 170 B aiffel =R
7F et SRALBE (Y ALY = BBEEC] 53 BB #Eo] 322 K& wol wWesE Ak ?
BREW BEold el K7t BT 5 AN KILBEE 7 4630 Aol T Aol 4 50, & A ell 4,60
FTHrel A9 622 KEol BETE wmetalet”

Ethylene glycol @iflikoll k3 % ILBAEE & 2= 7 4ol A7.5Klux7h=] YepE 7t &2} 7t
= omsl AR, 2 #pel A 6kluxell A FABIEE BAow #bdl kel pagEsL A
whel zbask ek” pbBEE el Ak PRl 8 Kol A 10BgAtololl Bk vEEe L Ll

13, ABMe KHE WD K

f"}f; A A Rk T B £ i
80.9 6 9 i s k- (1979)
79.2 4 6 5% ¥ FIE#IE KR &
78.1 4 6 10% ¥ Fibd ”

77.9 4 6 30% X FIEd ”

74.2 2 8 IE =1 ”

74.6 4 7 Pg £ &% (1979)
73. 4 4 7 Px £ ”

72.8 4 7 30% ¥ FibE ”

72.9 5 7 3 i -5 (1980)
67.8 6 9 UJkk 2] Pw K- (1979)
65.7 6 9 (21C) ”

62.0 4 7 (29°C) &5 (1979)
60. 8 4 7 Pg 2] PW(24TC) "

62.5 4 7 PWpg ¢ (32T)

62. 3 4 7 Px 2] PW(32T) ”

59. 7 4 7 30% ¥ Fel PW(24TC) ”

61.5 4 7 30% ¥ Fel PW(29TC) "

PW : kA EW# Pg: ¥ %M Px 1 M
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214 uh 3h35] =)
@A ghagel ¥

LAk Yol 58 KILE(R Bot BEM K& o) wAlste KISHAE S #hnAl 2|

AL FEERM RBEHS ®BAAA EREFMBEILA %] 23R Rol= RBE

B RS dAE F2YYL ol Az KOoERE HHS BET AHelzl

L=

KERZ I ABES KILERNE T Bt G2 GRRE) oldollA Zust 2
o] IR = K =l Ml AL FhBol HOFF B Eifol HoAm2 "4
2 AN By EEEY REMEKT SobAs] HEAA ok

AZ L HE 5LA 2AR+E FEtkEe) AA Table 140l 4 Eubs} 2ol 10%
ol 4 ztek R e} 30% A 2k A o] FAkake] Avh Lelvk FAH A FEE 10klux o

i

-

q

A Fabeke] b Za L o)Al e 238 A2k FAste A T ol o4 2
upel o] ol HERelA ARAS K[ILFECE getxlT ¥EFE Fobztddl =zl &4l
BIE 7Y 27l HF2' A% 9o Aikol KAl ZA KkEZE Bolv Heoloh KILBE
E 1lklux 7hx] A% %ﬂgmiilféomux LAk 100klux AFo] ol 4= FHHEFS B o,
50klux LA el 4 Sflol A A=) 2 &7t % RHck” 5% XA =
B A% WolE Kol 2388 weAL "5 %Xt HFY R @l Kk ZlEke]
F 14, UB A IOl KM

o FH ORKBHBE A B WoEOE K B
(H, O g/dm?* /hr) () (klux)
0.048 4 VX TAE  7H.24H 20 4 Ah (1980)
ELTR B S
0.056 4 ” ” ” 10
0.064 4 30% T AH ” ” 4
0.103 4 " " " 10
0.065 4 *H PR (5 %) ” ” 4
ul g o] o
0.070 4 ” - »
0.210 6 E B 9H(128%) 23 a5 #= (1979)
0.170 6 ” " 29 ”
0.260 6 ” ” 33 HXTF
0.08(Hehax) 3 iF# 6 H(168%F) 28 =i &5 (1979)
0.208 ~ 3 ” ” 25 BN
0.08 3 ” 6 A (158%) =} )
0.202(Arham) 2 EH (168%) HET &€ (1979)
0.150  » 5 " (168%) "
0.095 ~ S(HIE) ~ (148%) ”

el Qo] fRgteko] ol AL R4y mrit

ofN

Abepel] FlQlgh Aolebm mo}

pas
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REE IR = Polyehylene i 2| WK &M B R A KEELS S Bl KiLaBE ol
sty S 2t

#82 XER R KyagS TAEZAAA @ET Ad 5% & KyeRe
ofell 4o YIBREES HHT FHRw A= KEA FEFF Ko gel 24 A
& HE FEFF SAYe] B Aot dAgeh
ok ghrt. 30% XEA 6 Beoll 77.9% 2 FiE TR 78%A AL 2a G Folle o W
#d sheAde] o= mliel XEE Folx Edbw olfFF el stust R AdsolA
of +EX-52 ezt ol AA 2] dFd F ek oful Aol 4 Bl HHRHHH R 1T
el glel A2 o] KopmE ohviel Y- FHAE ZA el HAHelrh

AL Kiggol ZA BES FeAL KiRelvh & a4 ¥ ase4 28T
el 0.21ml/dm?*/hr o] & A o] 29T ol 4+= 0.17 & Jﬁ:{l‘;k "33C Y Fell A A& A7

fU

P

Zoke 0,260 2 s} Tor o} 1E = 207 2ol A2l o] 0.098 FHElat kA
obualE Ao ol P X FEol ol Bal w7l Arrh olel &l fify-2- 34 AE =)
2k 7kA] o] e}

BKEE GIB A% BEo] 20C ~35T Afololl A 3 HERi1te SALBHE v Ml =tel Wmskad
St 24pRAtk ol = BRI FEHE ERE Motxl ol AT A B WA E &
JLBAEE 719 ARES Y24 FEHERS uat s Kol kYol AE #iKx
BhR] EEle] ol FHuHE) chAl &KfLol wEl vl al el Eikiel A Eas EX Tl A ARk
go] HoixE o Bl

B A Ao kAEMEAL 21T ol A 3ol Aalul ale] 29T ol = 3045 ol
HAelAl opuistglow P oleldt Eiiol WEE SFEolv KaiEEe PR elel sk
2lell 4] Zupel zrol 10klux LL kol 4 SAALBHE 7F FE ok (UHBE) AL il byEob o2
Kar &4 SILEA Sl —fER ol kA o2 B dow whebs Aol kKA
BE Rolt WEs M- A Y 5 2dch

ANE L AfES LEY EBEcks —Edt BRE Bolxl okl 3ty o fiEele 2
AYFRAE RAT 23C 7t BAKKEBES LARA 2GRy Aske 4Rt

EEE S B AEE Albol b ¥R 14Bsel A 168y R i "= o Dbkl d we
abol Zrol jHpEEe}l Jpr B ol KOGl el KALBE S A LIt R A FRAM =
gb chEAo R waloh H gl #iiol s sl ¥2 stedel o oAF &R
ol = Fiipol Al clEA2R Balrl

o) HhKky Rl el A BEE LA 16 AE A Jebvtaleh
HEATE Do) A5 (ffe) Ham) igheol polstel A2k Fakell —0.5bar ol
AE 100g 4B 5.1geld Aol —15barol A= 2.3g 2@ HpIFE Hojaleh ol &

11 A & wpebre] 3 koriEh el el stel gh Ay EEe] "ol afetA
&glo) A= 7] A Folebar 4 A=lch o A fl--qt EEEANA chak MRS ED



o16 MU 1 .24 Q) 4het 5] 2

o FeAZR B2 KA sl h Boksgel BEPSS A debulEs Aolel B4 r)
BES HNE KL A EEIEE CO, 9 HEE Rl BHohEAl Sl RARK
ol A "oy A ek & 15614 2w —0.5barcll 4 A A zbell FAFSL #16%7 L5}
ol tshed EAMS £ 3%y AL EAS ¥ 5 dek S Ba¥rlE %
GRS R KAHKUN7E CO. o) Rl e el obm %o HEZ H{Y Xk
oABEE E o EEE 24 HRsE AL Jebim vk el ACO, #saEol A 2 o &
KRR RE/L AEERSE B4 917:114 JaRk BEERS 2 = =4 o]RAl B
F A AR BEES BKAKE I Bl BAS RKES Yol REC AHREEO
eh whobd zlolvh XA BEERE7F 15~20C FpH AW Kbl VEHE BERol 23
TRl Bolv AL #%ES AHBME XE/ oFE FEEEHE WEoletn &+
E oglont o kGgagEel CO ol gl Brl® BEFIEMI Y FEFKS MM kot
2o a2 HETS S AT Ky BBl 5Ere] st Slelol A

°

fu
3

7 =le},

x 15, BRAE KHRNF AFEL XER W XKl

Kérak S (bar) 0 -0.5 -2 -7 -15
w7 B (%) 100 65.7 55.2 51.6 43.0
FRECR (8/100g W% £4) 6.1 5.1 4.6 3.3 2.3
(2448, 3 BEfE) (RFZE)

Begol 20C oA HEHE MES RS M 10klux Ll ko4 S8k ¢ e5e 3t
sht A" A% o T4l 10klux A Eoll A A 2 SRS vebile FEE o429
BRBENRE ] K5 10klux 3l A& “GILBESl BIE7E ZeAe R Mol ol 4
%Lﬁﬁff’{d] Al #AKg Liste REMEM AS el Folrh

Fi3 §n 1%14oﬂ Ao} o] TR —HMENE ER/ v OB Hold  #Hhfol
BEEYc A2 dor Jeltodhe EMMEo] [ B cpAda® gpi= A x]E] x|
obvigtet. SILBAREZF Zviwl BiE $o) A= FfEo) Ko 2 il A 2= 7
I3tk 7 9-oll Rebed AHold shsAdel ol &M E¥Me ERE 2o HFE=S ook
T Ader 2o

R Al Hste] EEE(P. quinquefolius) - Kol =& AfLBEF 28 ofvlel H
7k Areks wEAS o gk ® EEHBL [FUHECE 2o BEDERES Mmdtdl o
< BHEMAIR mEAZ Z ERE ek ® Ay KASAEL HEE KM 4%
b2 BES Au s # 30~500 Hshe 15~228 Ao zho|s ERE AZL 33~430 %
#1 2 571 = et

Zhtetell 4 ZE%E o) EHEMBUFH KIAE S BAEFLHT AL 66~101/m o] 22 7 7
BAZ 2] 30~502] # 2f{5el siubsl= s EEe ol HEAZ RS LIl HES b i
RAAE F5A 2}

P~

o
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EEBS JIUAE 3 BIEeL EIRS o] AMELIT AEABA el WS RiE
2 el o2 Ay FHkE A9d ETrldd Ao wolch EESo] KL MEL
A Ao A4 B whol Mol Azl BUMEE o} Mk Mol T Aow Az
EMHE SMEAZNC g As KR 2o Lelu AMES HERAE A7 9
of, HdfEo] A RiEx AUYSFE WARNE =t WMol 2 4+ U8 Holw AL
s RS2 wa EEBo| old swY Ao HELAch Led XA GRS ww
EEBo) kol 9957 KBS Fob shme® &Rl obd Aoz vhepubel iR
fro) obu] 7] w ol EIRBAEMAE-S M4 713 gleba slok & Aolch EEMS A
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o2 BOIME £F3hs] oel-g A Aok e EHE YIKT Aol mEHe kg
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T ok Bl% koS T 644 8 A AZESLER SHSEHBERINCE EHBRIT Zel
2 BB LB st Ao s Bolv Rtk BWAE L ¥ vh @k o] At e
1% W|UL7}t free water space® MEZolelr B4 A& AE Zrh A3 A
AES 78 Aol A 2 @S 237 ater free space® HES £ 1K BRILE S
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o2 Belrh
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hA) Koy ERE o R B ow A US KEdl Hstd ¥4 Ky RE odeuldla g5t
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Kiyol REE dolve YollA 71 Kgyagel Forxln 78% Ll kel HiLAsyeld 72
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A sro] RESHE kel ZA ETFSvd KILMKE B CO, RE 2 v+ L #
BERE o 2RA0R vl T Ky RES EREF K BEEESE &R
B qlch
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ol A K4re BREIA T AZEGH L AT URTL water free space7t A ewf 2~
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