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Management Model of Ginseng Growing in the Forest
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Summary

I. Title

Management Model of Ginseng Growing in the Forest

II. Objectives and Significance of the Study

II-1. Objectives

Major objectives of the study are to develop the ways for production of
high quality ginseng, to secure the base for sustained yield of ginseng, and
to enhance the overall competitiveness of ginseng production mainly through
quantity production system for the cost reduction. To raise the income level
of rural communities and accomplish the wise and efficient land use, it is
important to produce high quality ginseng within the forest without

degrading forest ecosystem and tree increment.
1I-2. Significance

O Technical Aspects

In terms of productivity, it is a fundamental principle that practices for
agro-forestry be more productive than those for forestry or agrology only.
But, to implement agro-forestry practices, characteristics of forest ecosystems
should be surveyed and other features including forest conditions for ginseng
cultivation, relations to growing tree stock, soil conditions, cultivation
techniques, and other prerequisite for quality improvement should be reviewed

in advance.

—11-



The ginseng cultivation in forests currently faces many difficulties arose
from small scale management in natural forest stands. It 1s necessary,
therefore, that management model be developed to harmonize timber
production with ginseng cultivation in the forest for the sustainable
production through the cultivation techniques development based on selection

and arrangement of tree species for appropriate upper story.

O Economic - Commercial Aspects

To provide specific means and ways to rural communities for income
increase became a critical element for promotion of local economies driven by
community itself. Agro-forestry could be a way to transform the current
agricultural situations with many structural problems such as excessive input
and labor intensive small scale operation pattern into effective production
system of extensive and large scale operation, and low input and technology
intensive pattern. It is expected that ginseng produced in the forest could be
high quality and demanded widely, and consequently raise the income level in

rural communities.

O Social - Cultural Aspects

To solve various problems of rural communities, promote local economies,
and strengthen the competitiveness, agriculture and forestry should be
complementary between them and increase their vital interrelationship, and
thus deter indiscriminate imports of agricultural products and other industrial
materials including medicinal sources and ultimately compete with them
effectively. The results of the study, therefore, could be utilized to more
effectively cultivate ginseng in the forest and provide ginseng to consumers
in the domestic and international market, and thus contribute a lot to
enhance the public health and strengthen the competitive potential of ginseng

in the international market.

12—~



III. Contents and Scope of the Study

1. Systematic cultivation practices

a. Direct sowing method in the forest floor
(1) materials © ginseng seed
(2) treatment method
(a) sowing season : late October to mid November 1995
(b) sowing density : ginseng scedling production : 150 seeds per m'
direct sowing : 90 seeds per m'
(c) treatment plots : control, top soil treated, and dcep plowed plots
(3) study area @ 600 m' (2 forest types x 3 treatments x 3 repetitions)
b. Cultivation of seedling transplanted in the forest
(1) materials @ ginseng seedling grown in cropland (1 year old), ginseng
seedling grown in forest (1 year old)
(2) treatment method
{a) transplanting season : spring(late March to early April), fall(late
October to mid November)
{b) planting density : 40, 50, and 60 seedlings per m
{c) treatment plots : control, top soil treated, and deep plowed plots
(d) crown opening : adapted to 70, 80, and 90%
(3) study area : 2,000m' in 1996, 3,200m' in 1997, and other 600m’

2. Management activities

a. weeding : once during May to June
b. top soil treatment : humus of foliage at depth of 1 - 3 cm

c. disease and insect control : microbial remedy

13~



3. kkems of economic feasibility study

Motives for ginseng cultivation by types, land use pattern, methods for

cultivation and sale, economic feasibility analysis

IV. Study Results and Application Suggestions

iV-1. Results of the Study

1. Systematic cultivation practices

a. Root development and morphological characteristics

(1) root characteristics

The main root of 1-year old seedlings sowed in the forest floor was 9
cm Jong and 4.3mm thick, and number of root branches was 9 to 12, which
was 2 or 3 times more than those of seedlings cultivated in crop land. The
seedlings transplanted in the forest floor from crop land did not grow well
like those remained in crop land, and their average weight of 4-year old was
about 4g which was only a eighth of those grown in crop land.

(2) features by forest types

{a) study plots in coniferous forest stand

The 8-year old ginseng had main root of 80cm long and 4.2mm thick,
and head and main root stopped growing at all or at best grew inadequately.
Those facts revealed that sowing method of ginseng in coniferous
forest{Pinus rigida) seemed unsuitable for ginseng cultivation. The ginseng
seedlings transplanted in coniferous forest during the spring of 1990 was

1l4cm long and 5.0mm thick of main root and weighed l.lg.
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(b) study plots in broad-leaved forest stand

The head and main root of ginseng directly sown in broad-leaved forest
floor was similar to mountain-grown natural! ginseng. The main root of the
8-year old ginseng was 14.0cm long, 10.0mm thick, and weighed 1.7g. And
the length of root head was averaged at 2.3cm. In broad-leaved forest, main
and branch roots of ginseng continued to grow and after 8 years weight,

root length and thickness grew better than those in coniferous forest.

b. Ingredient comparison
In context of growing environment, ingredient analysis of ginseng grown
in the forest showed little difference in the degree of methanol extracts and

a little higher in saponin, compared with ginseng in crop land.

¢. Cultivation and proper growing places
(1) proper growing places

{(a) climate

O proper temperate for germination and budding : 10~15T

O proper temperate after first leaf : 21 ~25°C (photosynthesis most active)

O proper soil temperature @ 16~187C

(b} geographical directions

The most proper directions for ginseng growing in the forest were north
or northeast.

(¢} slope

The best slope of growing places for ginseng seemed to be 5~15°
because of wetness during dry spring season and dryness during rainy
summer season,

(d) soil conditions

Sand-Loam or Loam could be the best places for ginseng growing

~15-



because of good air and water penetration. The various chemical ingredients
were contained more in ginseng cultivated in oak forests than those in Pinus
rigida forests, and thus broad-leaved or mixed forests seemed to be proper
places for ginseng growing because of their capability for self sufficiency of
nutrients.

(e) tree species selection

One of the most important factors for successful ginseng cultivation in
the forest was tree species selection for crown cover. The tree species
suitable for ginseng cultivation seemed to be Tilia amurensis, Rhus
verniciflua, Quercus acutissima, Betula schmidtii, Quercus aliena, Prunus
sargentii, Acer palmatum, and mixed forests of Abies holophylla and Pinus
koraiensis would be better for ginseng growing. But forests of Morus
bombycis, Castanea crenata, Salix koreensis, and Pinus rigida seemed
unsuitable for ginseng growing in the forest. Another factor for selection of
growing places would be tree height. The height of tree species would be
at least 7m and the higher would be the better for ginseng growing. It was
because the higher crowns could provide more reflected light to ginseng in

the forest floor.

d. Direct sowing method in the forest
(1) sowing season

The furrow should be plowed seeds should be sowed during mid October
to mid November. If seeds sowed in the following spring, germination rate
would be sharply dropped and morphological features would be poor and,
therefore, furrows and sowings be completed by mid November.
(2) germination and growing by treatment

(a) germination rate

When surveyed in the sowing places and not transplanted vyet,

germination rates by treatments were 94.4%, the highest among study plots,
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of the 3-year old ginseng grown in deep-plowed furrow within (Pinus
rigida)pine forests and 81.19%, the lowest rate, in the control plot within the
coniferous forest.

(b) growing conditions

If sowed in the forest floor and not transplanted, ginseng grew normally
until 5 years, but after that time growth of roots and stem decreased and
consequently commercial quality would be low. But ginseng in the
broad-leaved forest(Quercus acutissima) continued to grow and became

similar to natural mountain ginseng.

e. Cultivation of ginseng transplanted to the forest

(1) transplanting season

Transplanting of ginseng would be possible in spring and fall season. [t
would be appropriate to transplant ginseng late March to early April in
spring and mid October to mid November in fall season. Also it would be
preferable to transplant ginseng in fall season because of its dormancy and
related labor availability. Because of its large size, ginseng grown in crop
land could be transplanted to the forest, but a caution should be exercised
since it could be possible for diseases common to crop land to spread out in
the forest. Therefore, it would be appropriate to select and transplant the
ginseng seedlings grown in the forests and weighed over 0.3g.

(2) planting density

It was not always true that larger ginseng would be good, but valuable
ginsengs would be those grown in the natural environment over 10 years.
One of the important factors for successful ginseng cultivation in the forest
would be the decrease of loss rate as possible. In the pine(Pinus rigida)
forest, loss rate of the 60-seedling plot was lower than that of the
40-seedling plot by about 4%, while in oak forest by 0.9%. The disease

breakout of ginseng was a little higher in the broad-leaved forest and annual
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root increment was not significantly different among plots of different
planting density. The proper density of ginseng planted in the forest should
be further studied to determune but results of related studies carried out so
far showed that 60 ginseng seedlings (6 rows by 10 columns) would be most
proper in the forest.
(3) sprouting rate and growth by treatments

(a) sprouting rate

1. sprouting rate by forest types

The sprouting rates in the coniferous and broad-leaved forests were
sharply decreased by 25% in the second year, but in the third year of 4-year
old ginseng gradually decreased by 10.1% and 65% in the coniferous and
broad-leaved forests, respectively. In the case of transplanted ginseng
directly sown and grown in the forest floor, sprouting rate of ginseng was
sharply decreased in the first year of transplanting, different from the results
of transplanted ginseng from crop land. But in the second year sprouting
rate was decreased by 55 ~ 6.2%, similar to the case from crop land.
Those results would suggest that ginseng seedling directly sown in the
forest be adapted to natural environment and consequently more resistant to
the disease in the forest.

2. sprouting rate by canopy closeness

When ginseng seedling transplanted from crop land to the forest,
sprouting rate in the first year(2-year old) was 82.1% in the plot with
canopy closeness of 90% in the coniferous forest, while 935% in the
broad-leaved forest that was better by 11%. But in the plot with canopy
closeness of 70 ~ 80% there was no difference by canopy openness. The
sprouting rate of ginseng seedling directly sown in the forest and
transplanted was increased with increase of light amount in the coniferous

and broad-leaved forests and was the highest with canopy closeness of 909%.
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(b) stem growth

1. stem growth by treatment

In general, ginseng stem grew higher in the broad-leaved forest than
coniferous forest. The stem length was 20.7cm in the top soil treated plot
within broad-leaved forest and higher by 97cm than 11.0cm in the coniferous
forest. Also stem diameter seemed to grow bigger in the top soil treated
plot.

2. stem growth by canopy closeness

As canopy closeness got higher stem length and diameter got larger in
the coniferous forest, while in the broad-leaved forest it seemed reversed.
The length and width of leaves around the mid stem grew best with canopy
closeness of 80%. The canopy closeness of 90%, that would be 15400ix at
around one o'clock in the afternoon, seemed to be the best condition for
ginseng growing in the forest. The ginseng growth was dependent on the
amount of light and temperature and, therefore, area with little increase in
temperature and proper amount of light would be suitable for ginseng
growing in the forest.

(c) root growth

1. root growth by treatment

The root growth of 4-year old ginseng transplanted from crop land was
best in top soil treated plot and followed by deep plowed and control plot, in
decreasing order.

2. root growth by canopy closeness

The length of ginseng root was longest as 21.3cm in the broad-leaved
forest with 90% of canopy closeness. The weight of ginseng root was 2.37g
in the broad-leaved forest with 7096 of canopy closeness, and the increment
rate was the largest though the difference from ginseng weighed 2.26g in the

forest with 90% of canopy closeness was insignificant, at merety 0.11g.
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2. Management of growing area

O Treatment effect of microbial remedy

(a) survival rate of stem

The treatment to 3-year old ginseng directly sown in the forest was most
effective and better in the coniferous than broad-leaved forest. The
treatment to 2- to 4-year old ginseng transplanted did not show any
difference among them.

(b) root growth

The length, thickness, and weight of ginseng root were better in the
treated than control plot, regardless of treatment frequency. In particular,
root length was strongly affected by the treatment. Also, loss of root and
breakout of disease were low in the treated plot with microbial remedy but

there were little difference caused by treatment frequency.

3. Profitability analysis

O For the study cases, total 37 ginseng farmers of 6 provinces (2 in
Kyunggi, 19 in Kangwon, 5 in Chungbuk, 6 in Chonbuk, 4 in Kyungbuk, 1 in
Kyungnam provinces) were surveyed across the country.

O In recent years ginseng cultivation has continuously increased and in
terms of cultivation experience 37% of ginseng farmers were less than 10
years, 30% 10 to 20 years, 22% 21 to 30 years, and 119 over 30 years of
experience, respectively.

O As management types of growing ginseng, direct management by farmer
accounted for 54%, by employed manager for 27%, and by village collectively
for 1196. And about 8% of growing area were put aside along the major
crop land.

O To develop management model of ginseng cultivation, management

practices of ginseng in the forest were surveyed. About 92% of ginseng

cultivation were carried out as part-time job and 5% by employed manager,

—20-



and only 3% as full-time occupation. Therefore, ginseng cultivation in the
forest would be done as part-time work because of cultivation characteristics.

O The prospect of ginseng cultivation in the forest seemed sound, because
94% of ginseng farmers considered ginseng cultivation to be profitable in the
future. About 53% of ginseng farmers thought the expansion of cultivation
area in the forest, 41% would keep the current area, and only 6% considered
other items rather than ginseng.

O About 40% of ginseng farmers expected to market their production in 15
years later, 32% in 10 years, 14% in 20 years, and 14% in less than 8 years.
Many of them thought 10 to 15 years to be proper for selling in the market.
The ginseng price was different very much among market places and price
equation was estimated as Y = 3.2792X - 21.863 (R® = 0.9026).

IV-2. Implications for the Application of Study Results

O Since ginseng cultivation took long period for production, large area for
multiple cultivations established in remote national forests would be
preferable to avoid any harmful effects of continuous cultivation practices.
And economy of the size would be achieved as the large block of cultivation
area through combining many small scale areas.

O To produce the old and quality ginseng, effective distribution system
should be established as a strong motive to set up proper price by growing
period, to certify the quality and growing area, and to prevent the fabrication
of ginseng age and so on.

O To prevent the illegal import and distribution of Chinese ginseng,
institutional bases should be arranged and strengthened, including improved
customs checking system and legal rights to control illegal distribution
allowed to relevant organizations.

O The related researches should be enlarged and strongly supported to
analyze the ingredients and pharmaceutical functions of ginseng in detail and
promotional activities should be pursued to spread the public’s awareness on

the utilities of ginseng grown in the forest.
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olX Y A4t kA FHeHoz Fa BTN oL AFHAF MAH
718 FAd 2geta QM ARAFoZ O X Eo] HAHT glon =
Weldog o $£8% 371544 Ao

olFA FFste F2F7H diAEy] HAdME dEH A 4 EZHE
7b o] Foiziof s} QI4ke Aol I3 fwtd ¥ oplzk uimlA(HAEH) T W
HAdol stn A H(BHBMB)Ol FAstd Azbe]l Bt olgd A
Fae A4 A4 MR 2 Agedoes AuiEE Frdo] Asigorstn gl

et 2 ATE YBT
Aol S8R, d5FHe @
Az T2 U8 dHYAA ddAue ZQRLE =
FolZd £ v Bde ML BgstuzA FU4E BAE sty FE
A& Tl FoAdA TFAEREA FURD FHS FE Ao =AFHH
gl 71dqstnat AxdtA HA

o] F& AelAe AiAu] KA #I AFM FEIMNY FF R MY
T el FRFS FYPEAA v AYeH, o2 {FUE FFS =% o
B Zolg e HAFHAA Y Fdon, dedEE YTSFE Folgo]l

AU, d3E HFFELES SHFHAA E7]9 B0l 3@ wd AR

A el o7 FFA L&EL B o}-g <

A, Bz, AAAurie 2n FEEE A

stom dxder DERFE Yol Ik AE EMATIE 4T A
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U4& Saponin, ZAW, 2HF T2 & #Y JHdRG Y5 By A
JERETE 3dT¥H BT 8 HolMg FFTERE)EEE =477 O
a Aol oy g HE 55 AAE o AAYH ol F& Rz
At g Wil 2SS AT T AT T Bk gEFET
e gAPo] go] A A

F S A4 AL A% 2 FHA vjAE FF B IFAM A

& AT ExtolE AR F YJgoy FFEFAM A

% Pl =

2FS 28T > AAFET > EXET oo, duA
32, Aud el AAG ALY L sty A

& 2 Aot an, wale] ANt RS dubAlu) Aatol vls) A zHA w4

, Saponin ¥ & YEAuiel el Bgtey

Saponin pattern& 2 ujdel] vls] FzrAufdol A Ginsenoside Red] &#ul&

o] ¥t Tt

o] T& gt oldIE, wA(1980)S AXEA HAH7IE AFNM EGHFE

S
2
R

2
BN

X
Ho
o

%
o
o

g
A
bt

HAAES £olm, AARL

& FD

Ackx st :, FE 3t J¥Y F¥ PAE phS56(46~58), &

718(%) 1.0(1.0~35), #+&AHppm) 168(70~400), K(me/100g) 0.55(0.2~0.8),

Ca(me/100g) 2.0(1.0~4.5), Mg(me/100g)1.6(0.7~3.0), T-N(%) 0.09(0.078~

0.145), K/P 0.0034(0.001 ~0.0054), K/Ca+Mg 0.18(0.05~0.28)°] i t}.

o] 5& 82X I ¢ EJUFTL EFE 5% FIREFURKAE) &Y
G Agabgo]l 74 wgtony 2ALE 178mE Ao ¥ako) wol Ed)

F#o] & FoME 2] 1l4cmz VA3 FotA A Bt o)

o] & AXolA Jate HOFTAH FEE 15C ~ 20TAE 11,000 Lux,

T olstall e 9500 Lux Wi9oln}, FxoME FFgo] ELSF2 guzye

Zagn FAFE Z7EY 5FEL 20%Y U8 ol 6dA Qe BE

Aol 7t #2 7H¢ FAYNY D Bustyd

ofAldtel A AYstE BFoR U AdS

AL A4E 2AEYez BHHol TR vt ¥E3F Rez 7%

rE
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T2YF(EZRBRNE 1dF BE71 £10C, @2¢F 500 ~ 1,000mm, 9

e FRHE RUR, FUR, BFUR, U, JUPF 59 92T 2

He Ao d2Aud B A9 FAREs 3 AR 92 43t
T Aol A BgRAEG EHAEE 04 ~ 05 =AM Afo) 8¢S B

i

28t9 2 Malyshove €HEE 04 ~ 052 FA & =351 AAEE 8§

2#3A e RAA Ao ¢ty B}
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B2E #MHE H Hhik

ERSEE )

7h SAAR - AMEX

Lt X2
D FFA7] 1095 108 e ~ 118 3¢
2) 2 2 3HATY (@7davdR ATx2YA), EH4E (FUERF AI™Y)
Iy A
7hH #FEE ¢ B4R 150%), AR ui(m'E 90%)
W) F5o 0 A (BERAA QAR wgo g 24)
) 59 % : 100cm
(1) FH=F
FEAGA Y FAE F ALEE FH AASE AWE dFA g1 AN
Bfoll A g}F g}
(2) BEEAF
ZE 100cm, F5%°] 20~30cm HEF 1o F BE £& $F FEL
2 Ao AUE nE2A A F aF@c (FH 5X1lem)
(3) A A=
BT UL ol 30cm=E YT ¥ #AF (FH 5X1lem)
4) % F
MAFAE BT A T2 1802 xR 100gol 23 AFsn 3F F A
Holl vtelE 24 100mF 2kg 4EF FFo] FUHE GHE Yol Fo] HEV}
Azt &A e

(5) F 2 :600m (2YAFx 338 x34HkE)
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2. )“]_‘X] o]/_x_} X“B“

7 SNHE
-
A BA (eXlo A FZ A 13 A
w ‘_1~ E.)

- AARL
t}- (017]‘3}0“)\'} J}-—a—-}\g,\ ) 1‘—‘1&3
2t 1dAR)

o'gsd Alx B

- : —«E, /gﬂ o3
0’97\ /RZH o ‘;OOy ‘T‘z'ia] (ﬁ}&A]g}. %’?—-}5}- bﬂ—tg

CAEAS da
e 4% 1om BB e A0 o2 z4)
m vx]g}oq = ° OZ"'SL‘ 7_] }

ZogW Was TS o ;a{a% 5+

(4 u}

] ] 7\, /\0 hal
0, 0, /
é (e} S:.

o
3
o,
m
=3
I
rlo
e
r>4
s
a1
-
X
ks
ox
Sl
&
rle
e
4z
I
2,
o
8
of¥
o
U
R
ox

o0 K - 2
= . yOOO ! x P
0,971:33 : 32001'?}’ (‘c}%'r% : LO-OOm:, %%—’F% )
o7] E: 200m (Agad 0 1,900m, #3F5 + 1,000m")
oo (el 4ok 2 o T 1300m)
3 ol 4)
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. 8 £
7HE, Sl Agn {5 4F 7L g8 99 8 RAEE 1~3cm
o

B 2Ess 4ue] §4% Q49 wFAY 52 B

ct Hl SWH(ZeolYEHH )

1) 13 ZAF

A4to] Zotstr] A ol8B@BYxE) ABAY : BA = 1 30 HIER &
et 300m'd 30kg# A Eghc),

2) 23] BAT

6¥ do Aubrt AlREr] A 13 FATFGA APTE ABE F 600m
2 IIR(FAD 14§ Ego] ¥}

4. ZAWE

7 gobg R &obg A}

oA AERR 24 (AAE, AR

o AMBREAL (I8, FHF, 7Y, EFRH F)

gt AujAbe 24 (5818 R FF, ARAY 24 F)
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B3IE BHR X EE

1. Az - R o1

2.7} 9 7 (Araliacease) PanaxZd A Edle= 23UAE X33 6F0] o
¥ole e 2 A= <F 1> 2o d2HE o AEHE AL

ki

dAyoly nedel HEHA FAF oxl AIHo] eol =FA, Y
2EAM, FI4Y AAols Hdas 2o ohd Aueel 4HSiberian

ginseng)eletx B YA & ZEAEQ 7MA 7MY (Eleutherococcus senticosus

Maxim)7kA] 43 FALG a7 o Ad Bejsz Qe Aol

<E 1> Q45 HE89 T/ ¢ SA4vx
29
o] g (8 9) B 2] 3 gy LA
4\_
¥ A (Panax ginseng C.A. Meyer) 5 | AR RS ghx,
o] 2 2(Panax quinquefolium L.) 5 | 459 o 58
2+ A AH(Panax notoginseng Burkill) 7 | A¥4g2 FTT 9
% A 4H(Panax japonicum C.AMeyer) | 5 | iR | R ZZ oG
4 g AHPanax trifolius L.) 3 | F(F+8) e
8| 2 etot M (Panax pseudoginseng Wall)| 5 | +28 v 2

GFAA AUHE TAQHATIS Be Faol BE Ane @Y Arge
2¥g gkl “A” A el Qi o $2=3 glom, ¥ Panax
%9 02 Ze oo vgol AP EFS BA Fob A7 AE Bolx @

T A olgt TR Rzo Qg
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Ee AL FoZE ginsengo R EASD gltdl ol A4 §3S B

&

H

elatmte]l Panax ginsengolxd, W& 9o WL Panax quinquefolium,
Panax notoginseng, Panax japonicum 522 ¥7lstn o], A4F FolAE
Panax ginsengo] 802 Al£d HA7F Zu(EEE 1597, BT HIER), A

Anez ZAHA vFo) A=z A8 SolE F4HA AAE AAstn 9

Ao A& & e AAxALE YFF 394 dYAFer F
Ao dAe H2 AFAZIQ A FEE F+F Fol FAHE AHolH,
AFgel A& AE AAFTAH F AF s, studs FokrorxFol,
g stue PFEEFAgelt. ZEdeg B FolAotdME F7 8 (U
oA 140" (YE) AtelZ stz el Ad Asis dF % FF AFAW =
ghslo] zpA¥stm, HulFAFelMe M7 707 - 977 Apolol of T Aot S
FAoz @ nFFEHY L AU FEFFAG AT HEPdeRE Fo

Alotoll e #9227 - 48" |, HuFdAE B 347 - 47° o 2EHo AH

-7

—

2. A2 Ui

b ATl — B

95 (5, Bol(E3NE, NARE 7], 9 25

2 Q4o W4e deEag<ay >,

7, A@ole thel F3(fH)) glon], T2el Aol HFst U; AT
& 2

2 shel Folsb 2ol Yok waAH A4 el
3} FAbed.

rir
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&H Ao HFoM ZE B AAUE BE o5 FZ(ER)ISR 8
, &2 vlat] AHE okstm vjtiabA] ol g
, AZ, &2 223 HF et e Aol AAH
FE HF9 Folrt Fell Eob(iliZ)Et AAEAM AYELE)Tol A
et el detde 719 VAGEE)S H5 dFse An Add
S HABGEE)] en oAl 5739 Hdo Fujrt Fo] o o U ¥
Holt<ad 2> 53] J4e o EE2 FAEY) F &uidte ez 179

B R 2EHUNRRS Ze 2Q0NEE5u7E dAH Qo

3°

s
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<ag 2> Q4te] Iy el TR

1) #219 e 7=

A4l Aty e ¥Y F2(FER), AS(XR), 3R, F2(ER)
a3 ZEMBIZ Jded Y FDE HFe dAH glon FIA
Aol e FEAANE AR sz, A2 F2& A FRWHMA
g},

A4 Hele A% x30 w Ferh qFdd 53 FAY A¥ 2L 3
REFR)LFE G2 7H1=A ot AAdY =28 F49 EHE s &

Hatoy 422 njgde g Jo. A4 AP FRREF)E FAG A2 B
g el we} AAEE gAR F26 AZ 2-37 ARV Z2EUA 22
Ae AL AYel Fohn FoAA 1>,

A4tel Belg xAgHog FAsy] A TAES FdwHoz Ferd F
H7F Roje YolHE rIFor uv2EHE FIH(X K periderm)et &3, ¢FE
FAF (RO stele)T 2 doh. 22y iR oR B o Fds AMBR(E
Hliphloem)7t o™ At#ARE EIH(EK K epidermis), T4 4 (Ca-oxalate)
o] (K frosette crystal), E3(#R), T2 BHIETF resin duct), 3 Zetetf
Z2A (K BHEEM B phloem parenchyma), 282 AH#¥e A Z0B
Jé# cambium)e]l £X 5o 3t}

rlo

=
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<ARZL 1> Ql4t¥te] o] & e

BE9 7%, AdatolA I F(IFicortex)ol gt e AL 42 oFz4 F
EIE AT JYoiE P Aoz FAFE YAS, A (K
#medulary ray)¥ =3(GES vessel) 502 FAHo glon o HAE A
R (KE M xylem)gt L fop<ad 3>,

olFolA FHF A W3 T Auj@EA zolo] o3t wid FAHFE
(i #eicambium ring) 2 FA3h=dl ol 9uts5e YolH e 22 Jgo
2 Q49 ARACEM)E BEEtE 71F0l H7)k sted ole 9wt £59| Yo
Het 2 g2oz A4 AFCFERS B 7IEe] Hr: o A4
FAFEL vid 104 AAYU= RAolAL ARt 69 oA F ol A
7] olAel IAMHEIE)E Z§ dolHl #Ro] oH Yy YolHlF ¢yl 1 &
W A2 4%,
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/
8 \
(YH
X 524 Nor, )

PATH Y 199%0 10
SRR %
SRR
el o 4 “?; S

AT
AN
wet AN 1’4}5’

/

1. ¥ 9] (F f epidermis), 2. FAbgl 245 2= A (Ca-oxalateff du;rosette crystal),
3. (AR, 4. 3] Zubet {2 &) (K KAl g 2 #H % parenchyma),

5. X B(HIE resinduct), 6. AbBE F 2 2 (E545 T Z 4B #% . phloem parenchyma),
7. ApRE (5% %8 phloem), 8. A &(#4K B cambium), 9. WALZR 2] (K&K,

medulary ray), 10. =25 vessel), 11. FRAR(KEI xylem)

<29 3> ¥y 7z

2) MF (IS Pl
atel o} MEE ANHFGETROIARE shed HATe Rejo ALPE

AR F2H AA0 AR HAFelE ol Yol vhd Fol HH Zolste]
AR F 7hgol AV 2>, 2enz ol Relo] Fuyeld
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=

o2 RRWINE Bk

ety HFE 2P o4

LA S |7 = o] EXRFSAE AE

o] gej7}t chralA W,
o,
12

PEHER

ki

B

By

SEEE
@8 HFoIA WAsE Fohs e

FoM, AT, e, $R, WA,
959 ool BAgle] ZEAL Aol
SN (L) e A9 AT

S wid

HEIH)o e Bk AEHE AT
2 dabol IS uNAT A53E, A L o] we} ¥

whg 5
sty

A-pl=
“l‘q_l'n\._

7N A (4 L {Eie)

7

& QAT o7

o 9% A @o] oY

<AHR 3> QYzklate] MTYH

et 228 Bse BY KT R AF e
&A3] 2Fat A5H] o

242
A EE f¥Ee] @, 392 4EH
Z2o| #35

2ol AEHe 2

o

BEAL AdZ(EER) v}

Ao} ¥F NAE o] F gL ¥

dEe &4 Az YA Bgo
ATHA 5 1989).

SroWH)® BES7) Slake] ofE (3
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B 2ejglon o @ oj¥: FPez HoUm, fokel 71A ool mE
sg 2ot Ul 9450 Q. Axel Bed ol 84 AE HRA @
A4 A7 FAT 5690 AXEAL AFSE Aoz FAHH 99Ae Fol

o] 7|#E37F AL 5 1987).

L}, ARAF o QAZECIAMS| HE]
1) 4 A0hzE)

ARAF<ALA 4>0) @ AFFOA ZAEE QAo R dZHE Aokl ==
of(EH)o 2 FF3dte] $on vjs 3F 3

oﬁ

<AHRA 4> Abile] &)

~adc



el A 5AZ2 AA, HF Zolst Auiiel wiste #AF o] B
¥ 6 ~ 9cm ol He A= Ao EA, FaA= AuigI 2ol nlgoe] ofd
AL Azzdg Ao Jig3 gAY D FE EE A27A A g9
Rl 22X AojA Ux, AT RFRde FEUFH & Aol RiHo dud)
ol AviYEL SF(ETHY oo As, 42 2 5L A4YFE H57
2o 2 H5e RRole Mzol 49 Pert Hldg st dgeernd A
F2E FAs7le SR Auiqtel] wlste FFo] Huh zely AR Halg
Aol7k Zof Aujito] 30cmf ol Agt AgE Imoldy N AT ok & A
el AT e T 5old Fe AAFEY #Fe &33HA A8 el
10d ol Holx ol 3/ =2 AL Ax Yrh 22 Yo oJBV(HEE)S &
g Ho] 248 o] A2 g7 F2 Aol EHHESH F 1936).

Ho

B

flo

2) 9 THAR I A )
YAARE el FAE AFHAL A9 el ARE ARNAES A9
225 Auitel FAE ARl BE Er R4S oAl Al e 2
Werd greladel Fus AMAT HaBe) 2 B 44LHEA o
A2 A REE) S 2ol MF7 olAE o) I EY 2L wus

7hH a2

Ak
v

A

pit
%e
of
ful
2
At
ox

1 1d=2

A Aestd H2(102~119)d FEF 22 AL Fdo| g
Sof o583 ~ 490] =W w2ty Al 597 E AZo] LI 7
~ 890l vltjatedzlct,

wAo A BE QNG IEARE SHHOZ 2% 16em, FA7 48mAEZH
2329 £2 3 ~ 5L YA gon Felo & 17F R ER) ol
3§ AI<AIR 5>, Azbstel Aupsted kg 1dAme] Fele 23 9o,
T4 43m Fxoln] HI9 £ =xALMTY 2 ~ v HEQA 9 ~ 12747}

FAA <A 6>,
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<A 5> =X FFR (192 )

<ARR 6> AR AL (142 )
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(2) 4d=

R A A4S 3926 FA} A2 5 e 7z el o] FojA 49
o] HY 4o et SAdE Q4o AP S §HHd Aulsr) oo F
7} dAeA] gdon nd4ie]l AS vldid slte] Fao] 2 ~ 3709 & u

g A2 AR AAF TZFL o 30g BEolg<AA 7>,

<ARR 7> A A w4 (492

XA A BAS Jstel] olAdn 4320 HAE FA ¥ 29
WEbo] kX Aju) A4t o] FABA R SFFL o 4g(:=A A A4te

1/8)7 ol th<AHZ 8>,

.



<A 8> AzkAuiA4 ( 4d2 )

,.
&L
1A
oF
B
rl
L)
.,
=
il
st
o
o
==
2
dm
oX

(1) AAsE+
0F719 AA-B3td HFL st 2d29 A3 KA ZAG A3
2% 03g, 2% 80cm, A7 47w A}
8dZolA Reje] Zol: 80cm Wdely FF 03g, A7 42m= ¥ 59}
FA 5 4o weo AHA & AstHo HAF(E7IGAUT)HE A
FA = E7be® ALz ZAEATARR 9>,

7] Ad+dst HAZA 249 A3 2% ldem, 2F% 1llg, ¥

X (230 B |

S
g™
MR

=
273 5.0mn°] %1t}

Sd27tA = Welg Zol § AR A% vjd 2FY F7HEHGs 642 o]
BHEE A&l AFsWA F2 =29 o] gE, =3 Axy
o] 42¢ FEY 7 Ut HF9 BFo] 343 €3] HFHol= < 2cm, F

73 1.5mm = )“_],‘ 7]-/\] /I- “‘IC}-l/q )-]] :-1!,!—()\}./(] 10>,

o



<AMZ 9> AR A G E ( 8dF )

<AFZL 10> 4kA]o]l A H ( 10d 2
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(2) EdET

A% 42 ARAAs BY5Pse) HEFL W o5 3URH BIs
N Ageted Ao RAYoR wasy F2a sjsteld] oo dehy

o] e E o] F<ALA 11>,

<ARZL 11> A A E (892 )

webd, FGFYstel AshAuY QA4S HF, SA] UM Fol A4
3o fAHR HHE o)FE AL 2 & dglen guIe] W ol
140cm, 547 100m, % 1.7gA =0tk HFZolE 23cmE ZAIE A,

sl BAL olAetd SUBAAE HYgARE ALHTH} edTeFE
sA9 4ol Al FAGHE Soiich

2o} AR4EIHE 2Y BALBTANE ASH F29 Ao A% o7
oA sdTARHE Peiolst ¥, FHP 5 EE 4ol AAFAT
A Qatun F5E Ao Ushirhabd 12>,



<ARR 12> Abx]olAlm (10d 2

3. FAEY &%

7b. ZQME bl@

Adel A&z BAst Auae] mAe FAGAY A4 FEEH A
¥d BYE g3 vudd, vge FE59 AL Z ol ¢ ALE

d 2YEL G Auiitol ti

<E 2> 9 % o8 Ao ArEY 229 % ¥w (Nam. 1980)

A&zxA dQA 0% HSFEE(%) | AFEYD £33 2(%)
2 40.35 7.48
A 7wl 3 4262 8.21
4 41.21 8.97
2 38.34 6.72
2 8 A vl 3 39.66 7.08
4 40.07 6.96

=45



AzAMetel g AEY ol thh BE RS R
o] AbEdel HBEEI B A2 93
g 2 990l A= 2oz 42HYArhNam 1980).

£ ¥ 519900 2AG WA fAE Fu2 99 FHHEEF)oZ 2
dolA T e ARFA0-1834, JF 24T 698)7 Uit AWAS olad
Az AMAEEA, BT 2AF 848g)] WeAMA ¥9 F AR 4EH 2

Ag2 o} YA
w7t Agec 2

ol
o
>
£ 4
pL
oy
of

!

ol AAA 2HE T FIFES AY ZFHE BUYE, 2AY 4 FEEEEH
HAEEL A2, BAZAFT 76.36g)° vl Moz 1 gate] 23

2l AL e uin AEd E8EH JAMxAtol= En A4 ddEy
A EotAEIA £YE v Rty F4ss 242 UdgdE dAlss 232

32 RE oA EHlE FEEYES FHFE LGl 5l At
B He Ao ZAHJGE 3, 4>,

<E 3> A Auiate ZelobA A HEXAH(FHug %) T 1995)

T T At Bl o 2 vl 4t
panaxynol 82 409 133
panaxynol 301 525 353
Total 383 934 486

<HE 4> S Auiidel FEE8E FF (%) (L T 19%)

FERYE At A kY wl 4 o 8 A ulf A
polycetylene fr. 1.96 2.24 2.08
crude _saponin 768 7.13 873

*ErOAc fr. 1.00 0.67 1.03
crude _saponin 6.54 6.32 753

92z A=A Sdee o

ML

* Ethyl acetateZ %3t
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58 chdzAslN FA AT AFAo] Auidel Hlal AT Gl
He ool dalME EXzAY A]AA(HF 2 AFA AW EFHEs}
A% : pH 75), & 2#% nYdoz AuE WYt Fae So)y
QAo dANE & o FEZ Holob ¥ Abgtolth aU BMARR A
Agatel Ze B Al sl AL e FRRES B AZelY A
2] BFRUT I AA0) Yt Rz AFY & UTD<E 5>,

rlo

=
o
3

e Mo

ru
Lo

<E 5> %A Auiiel AMeitol= 24 vl (%) (2 T 1995)

T & At A3 o3 A v A
crude saponin 768 7.13 8.73
G-Rby 0.99 1.57 1.12
G-Rbz 0.21 0.59 0.43
G-Rc 0.32 0.61 0.53
G-Rd 0.12 0.09 0.15
G-Re 0.61 0.48 0.78
G-Rg 0.68 0.59 0.62
Total 293 3.92 3.63

%M Yamaguchi 5(1988)& F =4t oFAIQ14H(Panax ginseng, 13347 g2
9] o}A) =44 (Panax japonicus; 133d48)e] AlxY AR 33 o 2SS A
A )} HlnEAstdct. A4 e 24 B AAEd 2 Qo] of4
AL A5G F2599 A2d §FL Aot ¢ AZF A &
ool WA gt 2 Y okt Al AtZd FEREAol= A4 Z
2 AolnrdE dAstA R

£3h Mizino 5(1994)9] B xo] &3td FIo ofA4ka} Auiite] Alxd &
Zoll Al ofMAte] AuiatET AlXd FEFo] oA IR, AAXLIEAH LS kA
Aol G-Rgi# G_Re@ ol thh £& Aoz BAFAoY AT ol AN
<X 6, 7>
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<E 6> oA Aujie Alxdel 3 = 4(

@9 %) (v F 1995)

Wild ginseng Cultivated ginseng| JW-1 JW-2
Ginsenosides
R M |L|R|M]|L WR WR
Ro 34 | 110 | 068 | 1.80 | 050 | 062 0.24 0.38
Rby 14 | 120 | 250 | 088 | 055 | 2.00 0.99 1.40
Rbe 045 | 033 [ 1.70 | 057 | 0.37 | 1.80 0.34 0.27
Rc 047 | 032 | 150 | 047 | 031 | 150 0.32 0.32
Rd 007 ; 004 | 049 | 0.16 | 0.08 | 052 0.66 0.04
Re 047 | 019 [ 087 | 057 | 035 | 1.40 0.52 0.66
Rf 015 | 0.08 | 0.17 | 0.15 | 0.11 | 0.17 023 0.24
Rg: 045 | 052 | 038|038 | 045 | 0.25 0.46 0.55
M-Rb, 130 | 063 | 1.30 | 069 | 041 | 1.20 1.20 1.60
M-Rbz 040 | 0.20 | 0.83 | 042 { 0.30 | 0.50 0.50 0.39
M-Rc 034 ] 015 | 064 | 035 | 023 | 037 0.37 0.39
Total 890 | 480 [ 115|640 | 3.70 | 520 5.20 6.20

R: |5, M: 2, Lt A2, JW: d&okd 34, WR: ¥l d )

<E 7> opAdAd T A AlEd & F(Mizino 1994)

mg/g dry weight

WPGH CPG*x
Ginsenoside Rg 3.32+0.05 2.69%0.03
Re 1354+0.19 11.80%0.32
Rd 2.45*0.05 1.81+0.04
Rc 2.26+0.06 3.78%£0.15
Rby 3.14x£0.07 5.11%049
Rb, 546*0.15 7.16%0.13
Total 30.17=0.44 32.26x0.69
*x o ofAA  xx o zuf At
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of 4tz Auiite] REFEB(BTIFELYEL o8ty HHFA vAE &
#E FAg A3, u) A A Z(spleen cells)o] W3 ok $E2 8L in vitroAld
AA AR Y W(nitrogenic activity)dll % &3 84 F7HAAE HeEhdA
o, 2 a3 T AXe FAEE £3AAZ 22 CoAd F el 473tA

<E 8> FAIEE & g4 A AH4FEE ¥ (Mizino 1994)

Dose perwell (ug) Absorbance at 570-630 nm
100 0.45+0.02
50 0.31£0.02
HWS-WPG**
20 0.31%+0.01
10 0.26+0.01
100 0.27+0.01
50 0.25+0.03
HWS-CPG #*+*
20 0.24%0.01
10 032002
Concanavalin A 0.1 0.460.06
Control* - 0.22+£0.01

* a control group was incubated with RPMI 1640 medium only.

o 2Y B55E

op ol AP R AGAME ok 28FEEL F T
o] Z7}¢9}t crytotoxic T cell® helper T celle] H]§o] Z715o] WG =
ZbE 7 BFEHJAUAE 9, 10> 9 J4AED 4¥ G-Rgiol w2
A deds Ay HAdwee Z7iAlF 2(Kenarova et al. 1990), 9949 A
e dEA 2458 A3 2 EFA RaHAdH(Tomoda et al. 1993, 1994).
ad o]eldh Aol oksto]l Auiadrel WABYo] FEA Jeld Rl
daiAe AEUdEAToRE o] oYy, vAIEd ¥ HER

A
2o 2R e vBA HAEEd i JEZ B3¥ Aol
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<E > BT75AF vl Thyl2, L3T4 %

A1 (Mizino 1994)

Lyt2¢] di& 2

PHES AT

Appearance of positive cells(%)
Thy 1.2 13T4 Lyt2
HWS-WPG 403%1.3" 264+1.1° 144307
HWS-CPG 346%115 227*x57 12.1%49
Control 30.7£56 224%28 11.0x26

*  Significant differences from the control group(p<0.05)
*x  Significant differences from the control group(p<0.025)

Y A=

s ol ¢

A b =

2 Agg = 9

A3 apolyo] HAHZA &gkt

Qawa A AEY TR AEUS BT REJ e HF, 22,
Aol e zolst

th. 223y} Yamaguchi 5(1988)8] ZAL9} o]
ZAE R Ed ole
dtako] F2 B¥sn
op A 4ta Aul 4t
< nsol & Rolny,
2 oA Auidel Aol e HIlrt o] FojAol & Aojrt

rlr
>
i
L
o fou

o]

AE

Aui Rt oklY A&

ol @A BE Ao

o,

Aol M A A4dol Atxd ¥

Aol B B2

JE B Yeld
T Ak Fpul bl wis] 2

F Aemg YA

oRA 7 Bholl
e 7

FHeFatol s

-50 -

=

() ‘T“f“o]

2
goz AZUR

Bo=

B3 24N

AEE ALY
ol Eetd o #Fol Auiidro AHe
TUS ARG AEd FFol
ZARHUZ Hol BEREG
gty e sy & +
AR Aot A3}
HALE A A &4

j+4

b
gl

71
)

A
T



Lh. &8 S

1) 33034 98 2§

o BEFMFA olHH(ZHEa) =2 ojElct.

A FFAZAN FEF AA 84 2ALS Jehdn, Yk oz AHAE
d 4E8F G-Rhg E# PDA AEYS JAH LA H2E)S 2P,
G-Rgi& E%3 PTA Al2dS &40¢ £23 248 Yelln] &5 Faof o3
A2 5E Fge AEE /M2 Uck(Tagaki 1972, Saito et al. 1974).

IR
2
r
~Job
1o
2
ox
olN
oln
o
2
olN
o
o,
=
rx
2
)
oo
n
k)
32,
x
rk
el
2
L
i,
g
off
o

7Z2hd e A7 M F(dorsal root ganglion neurons)E o] &3 AddA el
Aol 289 AIEUAEL A2 A Z(sensory neuron)dll EAsln 54

=
gste ZEALd(Ca channel) S A sy 3Hgo] Jgo] WX Ut}

o QA2 MANEYEHo iAol HES ol SFgE viepdch

Yt oz Hrigd PFo HeE FFY ARBHNEEAES Az sl Yo
dob meldate] AR AEe 39 8¢ A WAHMEEAY GABAY
~aminobutyric acid)®] 49 W&o ¥3¢8& X (Tsang et al. 1985, Kimura
et al. 1994), GABA #4822 GAD(glutamate decarboxylase)® Z43A17]&

77t Qlol F534173 A9 GABAY ¥ Az HuEE Ay, vz 2 7332
Mol &l 713 1996).
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2) 4715 FA(FA)RT

ol sl (hE BEAMO QM Fx 52 Bws o RS
S S48 @, A, Y And, 7d8e PN Fejde] AFS 2
A se Aee Bdn 71eHo] YoHER 1982). oln] 2 Hnel k2 o|A<l
N ExFoE “Q4e BAL G LEHW), 1S 2ol S AAFA

DEE) gt &kl siedel Utk $2 Yo FupoT e
Faz Euc) 2 AAGERE 92D ANANELEE) Y 719
ZANAGE 71850 U ARSERTE 5T A F doss Aol
2ol Uk oMY FHAME Aol BAVSAH AYH 7% FAe
2Hoz Y4¥oz BEHo Fui

3) e ¥g2A

}

&

<[]
rr

o QAMME Fodc AdMxe ZAAH ¥ FElH HUMNER R

A4 AEY AEF AR B3 Fole o] FF GAE F24
& AlstE Ao A FAHES FAES dAsle T2 FHHERZE T4
EFALIEY A EQ G-Rha(Odashima et al. 1979, Kikuchi et al. 1991)¢} B}A}

T SH2AM ARPEIEANFAHE FZ2E)(Hwang et al. 1978)F T2 &

1988, Matsunaga et al.1990)°] it} 3k Q4itFols= B3laE g AAg gy
)G GAEE 715¥oz ARFBEIIANA FHAXLZ FE5s
&0 Utk Morris A XS B16 melanoma(F M F ) A Eoll F4AEY B
HEg et wigstd Held, vlsAHoR FAA] Fryo FAAEY
FALSHA goe Aol wazlen, 2 F8 A4HEL G-Rhedle 2ol Huy
2 tHOdasshima et al. 1989).
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o 2latolls AMxel Mol(BB)d Ao YLHHL(@HER)S AMSt
© 244320 Ut

Aol J(B)e] 2 FTFAE(BI6-BL6 SAFTHE, colon 26-M3.1 ZEA¢
AX)E ol & ol 2 HA¥A(Gn vitro)dlM F4EHF 42U G-ReAdE
dAIEY ZIAMEER)R &(RES FstA AAse A4S JdeEy L,
FRAZ(AZLGALIE ol4g vl 2d G-RgE FAFETF Ev BAFAhHg
2¥(@n vitro)hME FAZ] HEHZ Helrt dA"HE &drt BEHJT
(Mochizulki et al. 1995).

rlo

o o2la=Zgol gto 1xtofgte] {FEMo|l U= A Btx AHCase-Control
Study)Z 27t o2 UAct.

Aitel HEA a8 (Yun et al 1983, 1987)5 0 ZAsIA, HZ 839
AP A oY 19875 #F @A L vigEa 47} 19878 A4 F4
A(AEHF Y 46009F S dEder 4S8 Puded didt J3zAbrl dA
Ak 2 A3 A4 5827 wGE) R &AM vl A, S, HY FE& v E
3 oA FTH Ao i AEEst FAaHI, BLIFr FEFE 2
fAgule HoAA Aol &9 1x A% F&Al dvde AFZAA IAe
Ao Riaxo] FHE 1 Jrk(Yun et al. 1990, 1995)

4) 2975 x4 A&

glAlote] okgjdtaiql B3 e lito] A Falilaltel tig v]So]AQl YA
AgAS FAANA Fo A, g, A I Wslel] dis FAS HY
A1A & ol &vt “adaptogen” SEAl &gt A3t Y tH(Brekhman 1969).
ol Uio]l WYl g A= ALo] ALE AAtete et 2 A4t
FEE(2Y2)E HET AEd R OFA dEe g A 7kA] 29rls AR

So) WHE zAb@ A% Q4e) FEA0l A WHAD ook
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o olMe SME HE SN 2 MM £E) 23 ¥ U WY HE

12d 2L 4 71x UEAH B2 FEHE 3FY V)
HefA WHe A8 HAA 7 2(Hahn et al. 1978), 542 A (CCly,
galactosamine $)592 Astd culad P4 vl M BAEY 4 B

= 7+48 23 &7 (Song et al. 1990, Mizoguchi et al. 1988)7F 1t

ol

A

il

i

e

o M
£

b

2

o Qite 23 S EXANEBS XD Yol KFo| &840l U},

olAtAI B e 47L& B3] & A(alcohol dehydrogenase)e] B4 %5 tie} o2 R
o3 &(ethanol)Atst BAHE2 F54Y oM E Q3] =(acetaldehyde)E A4 3]
AAgozR £AGEETY AANIFLE Yolzte 2L A5 Rl Ad(Joo
et al. 1982, 1984).

[e]

re
>
rlo
i
N
o8

Mol A x| Fol Mo Act.

3% AE7b HE s-GOT, s-GPTSe WHAE MUA7 T, DHBEA F49
AR Y Bl U= el AREA AL oAs: FTABHL o

e} d ch(Matsuda et al. 1991).

7) QPR AN 2 FEAF%AE

[o}
k)
v
re
nz
rlo
4
5}
s
sl
2

10
o
N
)
klJ
4]
2
e
=
My
it
o
=
>
)
2

colyol So] @ T3 AWM olF 2Z9] AIEJ BYE 2T 8B of
H($7) 8 YHUD 23 $5980 Bos: ATy 2
o BaEBAL AAdE 532 YEAY 1 EFE PDAR
gol A Z8A YehdthLee 1980).

A
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o QU2 MIME RSIER MIs ZHEEZ JIXD Ut
i FE2EH} AIEYD AES ZBFTES WAz 429 Y - AAFA A
B ZA M (Yang et al. 1989). =
g A2 oAl =H(Kim et al. 1983)2} A 3t® prostacylin® 27}
(Fang et al. 1986)5 3|84 AIZAHEY &4E BFsle 8ol Uk 43 H
T TEEAE ddoz AEdY Y AHEABAME HE - AAFA LA
Y A2 E A FAEDS G-Rbiol B33te ZH7 dda B
152 HZhan et al. 1994).

(&
o
ox

42

ol
o
rr

8) AYxAZL

nYge Y F2 AYAAY FAFHRE AEAI D HHN, 427
M 2xAY WBAE P 294 HEUALY T8 AYARRA DUl
o ool Aee] WANES} AAReE FFoE FAolT.

THAHE o H oz RIU|FHIKE)LEZM AF-IS(EE-EE), F A

e BH E= 4 7189 7lwol 2o HHro A
at=lo] e Eiol AHEE o] foh A4ke] kol W ZH&o diEiME oY
7Rl o] E(Rim)ol B U4 HEE dddo] Fopdde FH: Ux, ¥
AL R0, HEGE ASAA Foe o= Ao 24y, Ad 253
Qe FEAAHEF A5 Y dd gty AFE FI A2 ddxdd 44
g el s, ofegjsty zgo] Fak WA m Ut

v

9) ¥xed 2 ¥ F22§

o QAN LAZ FalS ol U AN MI5Ao s PSS
gt

AL APFFTEY A FIHYAAN FIAR 92 EFHE vz, FA

Al
2
F FotA EE5EY A 92388 728 (Brekhman 1969, Saito et al.
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1974)¢ Jetdct 32 a3E Yelde AEd d2o2ME G-Rgid &3
7 7F A% Ao g 3 uE Yok (Saito et al. 1974).

o
>
2
r
2
22
s
ul
o
>
rle
8
A
)
olf
o
2L
o
o

P
=
%
£
e
M
=
ad
2
X
ol
2

")r:

o ded HEFo] g AdA dWgurs 2 BT gA7%9 At
op7|H=d, JAAEY 2 2 G-Rb F93= olg|d "A 7% Ao uld
Hol g st AR Uk (Luo et al. 1993).

o Y2 2EYAR RUSE MIs THE MMAZCE
JAAMEY AEE AL & A 7% IY 2Eg22 A% AFgL2e o
Ag 2EU22 FEHE 4% ZHE MIAFH(Kita et al. 1981), B A
T 2EHAZ o7l YT S 71 E FAE Fabel wold v &
#7b hgel FE2AYE T AzIE 2 Ark(Saito et al. 1984).

=

o

10) A371%s 3o A a3

0

o AAMYE)S MUY S5 UEetl AUFIs FHao s o
Nsgtct.

TAdFEed R Ay A T4 vAlEd JEES YA A
Abgl A28 (Han et al. 1985)% Falida(@442)2 ol7isle ARz 9
=3hoh Hg4g WAsE dolste AF7E Ath(Park et al. 1984). A4te] E oA
A A2(EEAlE, dEAE, g E)e AdsdEaz fFEEHY vy
o ztel FAAE WS AAsdod, AFBA™H(in vitro) M E Eg oA
A JEFH EIZFAE H7HE 2 microsomed] A AAAEE sxofEyoz o
Al 84 tHKim(Jun) et al. 1988).
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Z0tE (%)

100

|[Dewe oox MmE8Ws 80x OBWE 708) 93.5

90 -

80 r

60

50

A sy R

<32y 15> T Zolg (=X AH)

ofN

Has
JepTi<ad 16>,

ARA R olHF 1A Soled FYFHTS BATFHT B Fol
Zothgo] ZAaHNeH HE O%ANM 7t F2 Ao

1
y

algag g2

(B 2HT 9 B SHS &% 0 SHT 706

<349 16> ¢S ol (AR ATR)
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(2) AR B33
b A2 Ay BS54
A, TEGE 29T 8o dieoz #4% Aoz dHREG,

B By 28d4E BEAITAAM 207cmz AESFE 11.0cmel Hl3Ho
97cmyt gol zgt A Aolrt weow FARL REANHTAMN FA AdE
3%8¢ Byt 24 $¢ 299 9%, 938 AdFE oM E BEAYT
e ez zAEJeY EHAFHTAME AZAMAT %o FESA
o olMY Aoz REMTY QKo I AL vt A&EA ol F
oAz AAxFFel FEII WEY Ao AIHUGUE 20>,

<E 20> A= AGF AS

| ae lag e o ab g T W =
d4x ® R S B B I B S I
{em) | (mm) | (cm) | (cm)
BExg| 110 | 25 6.7 2.9
BAs-dd3d-8] 83 | 23 55 24
96 %] 2 48| 94| 20 | 58 24
F71 | A 2exe)| 207 | 29 | 80 32
2dEABA ] 182 26 8.4 35
2 gl 168 | 25 | 77 30

(W) edey AT A58
Agrdods 3%, 2A4 e =7 #2948 21 Foldey 3549
Me R 258 Aol a3 AAF FoAe FFE EAd
29 43T FF B5E AT 80%NAM 7HF dEE BF S st
ojdel Az Hol FPFYolMe FFF UL FoN Fshet TFZE
frelsted Barel Aol FAsidey A4S dAd et 3 2757 27
W&ol AL BFFHoor & Aoz AU
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mgeta EHE AL 90% F, 13 1 00 AEY FE 154001x 7 L4 B9
ARBEZ B & dom Ao 4% ol o 2 AMPn 2EE A4
A% ABs7] BT = 4ol HowmM AW £RFL WL F AT

Zol A MYz & F ATU<E 21>

<E 21> £¥x 2 ALY A5LH 332

o - AR AS38
a4 AAkd A= =} z P 3 v 1
& 73 73 _] 2 cﬂ Cﬁ
,\" 7] (%) oo (5] o o =
(cm) (mm) (cm) (cm)
90 13.3 2.2 6.0 25
94 80 104 19 6.2 2.7
‘97 70 89 1.8 6.1 2.6
7] a0 14.7 2.7 8.3 35
gg+4 &0 18.7 2.8 89 38
70 19.7 2.8 8.6 36

(3) A& BHGH
(7h) A Ay 58
wAE o]A 432 By AR BET > ART > FAYF £o2 F

EFol A Qe A5l 7HE FIATU<E 22>

<E 22> AHgd R3E AS a2

AA o R AT %1%%% 5
g | ®° = | 374 ey T % -
(mm) (cm) (2)
52 E T 8.0 20.7 421
=8 | A 3 T 73 21.0 3.4
'96 FAAT 72 19.7 3.62
F71 5 E 7 94 21.0 4.12
g4 | A4 2 T 8.1 20.0 3.37
FAe T 8.0 183 3.21
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(W) &= AaF 4548

od2 g4TY T gus

90%°) A 213cmZ 7t& Z2A Ap:m 2HL 89

8 LU E 70%A 237go2 2F Z7180 71 Hou LHE 90%0 A
25 226g02 1 Aol 0llg BEE | H3ATU<E 23>

A52% 3d3)

A eHE ety BEGH i
as | TP R g [ EAZ ] 2R ] =23 | U+
(mm) (cm) (g)
90 75 16.0 2.12
Ad+¥ 80 6.0 183 2.01
'97 70 6.4 17.0 1.84
=71 90 6.7 21.3 2.26
24+ 80 6.6 16.0 2.36
70 73 20.0 2.37
ch HEs abA|

dwastr] st AuiAe Abgoly stEe] &
gl #Fosior . Jhate AdAME 22

FaolA 10 ~ 30de] FeAmz 571 F oA 7bA WEaol stel A
of FA el Welgol 2AAALT HA 5% So seu FAE Yus

W HRANE ¢ 5 gt
YA A sFol o
Aol Wil neba

e

B

¢ SdRts 27% 37t 399% W o
4% V4TS o8d 4TEA B2 23

4

ol
o

b FA BAAN AAE FAAII LA d
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1) 8 39

<E 24> Fa43 UyAl7) 2 eyRe

& % ¢ g % 9 % ¥ A 7 |W =
2 % 9 e 69 F& ol F

z 9 5 49 33

REREE 27), 2ol Fob7l, 69 ~79

o 4 3, &7, P 5UF ¢ ~6UF ¢

L

B &
F7145789

Q, &71, 2ol ¥
2, 271, 2ul
&7), #2)

AT &7

498 & ~54% ¢
79~89 Fvi
9 Foe
197 &~5948¢

<ARZ 23> 9
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1) F8 43

<E 24> Fa43

o

2 A7l R Ry

W 3 A S @ o3 A7) B] ki
2 ¥ e 68 F& olF

¥ o e 49 F3 e

345 Foly 71, ¥ Zo}7], 694 ~74

= kS 4, £71, 2 SYFT~6¥9FT

LA B ¥, 71, €, B 493t ~548% &

g A 4 A, £71, €0 7€ ~89 Anprizk

Z7145 784 7], B 74 F3e

4 1 ¥ AR 27 445 ~5948¢

<ARZ 23> 4
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<A 24> A FBolF (B oy dH)

<AFA 25> €AY

Y o) L



<AFR 25> A H
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2) 28y HAE A 2YAPE IZAYEH(IFTAH4A2ATY)

A4 EHSHE WA A WAez AYVYES o] &F Y W
Az 53 AR Z$ Alelg, vAr= § EFEFFAE 0183 FHH
Ay, aen g dEe] =4y § AFH el A AEHR e
o, whal g el AAsEY X 1 1 IR g4 & 4Fold.
3l AAEGFH o AF7A AT WAATE ZYuAE A,
¥RAe] &34, el A ¥y S ds) F2 FYsto] g 2 A
B2XME AR7E TRAY AT F7HE AR, 4 TYEY 28 E o
AMAHAR, A4 A SH(E T dd AR E B S Holx FU
ot oleg @e ZYuYEE ol &3 HETH HAYe FAZ AHHT A
on, 12 Yo 2e U ZUEJGEAH U olsFF o, didE AT
g AagFe] gFdol w2 @AY ZAANY £ MAWYy nivjz B
dolut FmoA e FAHATHo oyl WEFer 1Fu Utk LA 4
EGHE FAsty] s ALEAD FEIFELS MY RE EFAIYEA
o dis] FFHe2 FEAE ZAY, H4ERFE FAdAUY, 2= AREZ
Filsel Ade FFEEZ FAH A7) dE A FeAYIHA dF F7Y
o] FuiHor wry EF HAAA FuFE F71ES EFA EFsAU, mAt
ol F Fulgd S EG #AFde EF AR T TS WYe 53 44
Atelo] gojx] WS AAAFNA Fh n WEge] dojvdn e 2
ARore v 2y EFS didez Wi st 483 Y48 FEstnA

Jt

e nestn AAHNI] A AN ReH LTS WHOE JT HBEF

ulg) gEel $4e BB L AMBTL, FAALEE DT EF

A% 2gAsel 2PelA AT duws 2 FAERE vasdd

48 A TATA ABH 54 syl g A4 BABN 24 U
L

29 oldedE v

—95 -



A4 AAA(EE QAN AN Ao 2Pt PYASES WA
371 Sl EFEFACIAITIE)S 290 4ES ¢E == B@xgstd 1 &
g TRFEolMd ZAET 244 AN Fobg ¥ ALY BEE(EE Fo}

5o g AR JEL)L FFA AT FAT Hd w52 BFL
RAT ZnAE Aty g Zolge B¢ AL 2 AolE RO
A g, AGH JESE(EE FotEFd digd Y IFE8)e EF4 AT

e A Aelg BolA Fgoy FAIHFAE AolE B, 53] A
+4F A7 b F5E AFES EATUE 25>

<E 25> AFAANAM F

(4. 2d4)

ofN

A L AFFAL} QY AP AL BAE G

£Z4 ) Zo}-8(%) FHES(%)

3 &8 7 B/A (%)
(kg/10a) (A) (B) /A (%

= 95.4 879 92.1

0 B3 955 89.4 936

3 A 90.6 83.3 919

HA+3 93.8 91.0 97.0

222 9.6 95.7 99.0

40 - 98.0 96.9 98.9

3 2] 96.9 9.6 99.7

AA+BF 975 95.8 98.2

D 54 A2 95 9. 18,
2) A3t AHe @ FA], 96328 ¢ #F, '96. 4. 25.
AbY 1’96, 5. 13. 1 '96. 7. 8.

ry
o2
o
X,
_,L
r‘O
ay,
)
=)
ox
g
A
ick

of #AIGle] EFA A
T2y T v Fzetdn, AskE AFE, ol ¥ S (disease incidence) R
ol A xe] #TAGel FHA F FAA+FF AMYFrt FAY H dHF AT
of vla] QA A ABHo] G5 Foldn, AW B AAEAE =

T E 26>.

ok
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<E 26> AN FFAG vIAE Art A4 AFF A oA FF¥
(9. 2d4)

AR | sy | oy | A
A%Fg |o¥g | A% | A=
%) | ©& | 04 | ©-a

L.

234 | e | 2
(kg/10a) =

z|2a7 |23
)

g (mm) | (mm)

T3¢ 21 6.9 12.0 7.5 4.1 1.0 08
#5MD)| 19 6.8 11.3 44 486 0.8 0.4

0
FAS)| 22 6.6 15.7 133 385 0.7 0.6
S+D 21 6.7 14.1 6.7 28.2 0.4 0.7
22 2.5 7.3 16.9 2.2 18.6 0.2 0.5
40 F(D)| 26 7.2 17.0 5.6 15.8 0.2 0.3

FAS)| 32 77 179 0.0 233 0.3 05
S+D 2.8 7.1 17.8 50 9.3 0.2 0.2

1) A&tF- A=Y :79%6.9.9 ~ 9. 10

2) AR AFE : 4PEF W Ay AFESF v
3) AR oM : AR AEEF| Ud o LS v g

ESETAEAIOIE) 20| AES &5 £ BFAYT A AzA|A

2UE

0%

2 A4 2 TS Blud A3de <F 27 2857 2o 23
oA E4 F FAMST(TF) ¥ % Pseudomonads ¥ &

Aglel FFAANYT7E FAefol vl =%d ¥ F Fusarium(Fus) %
4 Fus/TF 3 Fus/TB ¥xHl= @it H Fxzlutge o &
Hate 54 Mo Fol met Folg AolE BAd. F FFAAMYFAAME
Yol W FFJA A FIE HolA FRoy, FAHFAAME

FU

Huoj A B A

0%

o W3zt Fylsldg. 53 2AMIT, ¥ Fusarium, £A3(TB) 2 S AM#
(TAR == E5AAYF7 FHgd 7o va @kw, 2 F AAAH 7 A%
AU <E 27>,
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<E 27> QAARAA AN FFA R vASAYE SEYERLA v E
T (3. 284)

TF | Fus | _TB | TA Ps
(x10*) | (x10% (x10°) (x10%)

A | A Fus/TF Fus/TB| TB/TF

Flok

A2 | 477.0 |1030.6| 4381.3 | 12484 | 14192 2.16 0.24 9.19
#F(D)| 194.3 | 865.7 | 2962.1 | 9599 |1154.2| 4.45 0.29 | 16.247
FA(S)| 1884 | 3769 | 441.7 | 100.1 [ 18609 | 2.00 0.85 2.34

D+S {2804 | 4548 | 13483 | 2112 | 848| 162 0.34 481

A2 | 5064 | 353 [ 19610 | 895.1 |4010.3| 0.07 0.02 3.87
#5(D)| 462.2 | 1969 | 2609.8 | 4445} 7152 | 0.43 0.08 5.65
HA(S)| 3474 | 236 | 18373 | 371.0 | 2161.2| 0.07 0.01 529
D+S | 369.0 | 139.1 | 2963.6 | 365.3 | 1440.8| 0.38 0.05 8.03

1) 99 @ cfu/g soil, 2) EYAZE AFHY :'9%6. 9. 9

gl SRMABEY F FASTTRHEEE FFAAYTE FH T H
3 =gtd W, F  Fusarium(Fus) 2 FAHAF(TB) ¥x, 283 Fus/TF,
TB/TF ZxHlE= @2 FA771 g3t &3 APyl g nAsd o
38 AMRd FAMEH FAT Y=L BFAYTIL B3 BdF+AXA 7}
=Y 99, TB/TF ExHlE wide] ZF&S nyon, ougd A FA3
FHOE FZANY TN 1 987 FASFATUE 28>,

<E 28> JHETA R SR EA AR HAE FHFH. 294)

TF | Fus | TB [ TA Ps
(x10%) | (x109) (x10°) (x10°)

A | A Fus/TF|Fus/TB| TB/TF

o

FA8 | 300| 333 | 2366.7 00 | 00 1.11 0.01 78.89
#57(D)| 26.7| 36.7 | 28000 333 | 0.0 1.37 0.01 | 105.00

A HA(S)| 50.0| 76.7 | 2966.7 | 333 | 0.0 153 0.03 59.33
D+S 66.7| 6.7 | 2866.7 00} 00 0.10 00.0 43.00

A | 2033 0.0 | 1400.0 00} 00 0.00 0.00 6.89

312 #5(D)| 600 00 | 866.7 00 00 0.00 0.00 14.44

A (S)| 180.0{ 0.0 | 1100.0 00| 00 0.00 0.00 6.11
D+S 11286.7{ 133 | 13333 | 1333 | 0.0 0.01 0.01 1.04

D @9 : cfu/g root, 2) A4HEEE AHY 9. 9.9
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EFESAAYE Aoz EGUAES FAIAIY, gty HAF
(Fusarium spp.)9] WEXE ZA®d 284 FZAAY o 19 Fo ZAEY
3} NTAREYS PAZANNE LY o GBS0 YPFRHE FA)A
o #FE FHEEET EYT AolE B ZAEY ¥ IHANE FF4
AT FARE WEZF FAETA vE 2RT, FAT A5 2Rgd vy,
2 HZAEGAA ] FAET DEE FAE T v& 54 M3 @
%31, FAT dEE =4 Fusarium 9A d3AE5E AT v& &
€ 3%FS EYATY dxuse FAGT I RAR BEE 2y ojde 2
Az vFo] & o FustE EFdAe A& AEA%e Ast 7t
7% Fusarium$& WIZ8 FAMEZOl FAT vl @3u, Aidojae =4
AME 9 552 ¢ F ANG 28R HEE EGPBdE 739 2 459
ZAolg BATE BHuE o] 3w

A Edoly FHA A2 =9ddo]l FAZoY AEA By TP F
T % 3 Uz S "I B AeME TAHALYY e EFYE
F BEE vude b9 FAYESS F9 Ayl wE #3d dxwss)
FALI AR 9, EFFAA Y EGAE Ao)E HAY ols ESuFEAYHI)
doiHes 4AE FAUEGAAE Aol FXE 5o A9FHA s
stoll el HgeHol ol AT WEE BHIoY, 54 HNIYEY wAER
B7E 7 Aol FAE T MZE #AAI} FolPoz W EUAHH
FE7E ASHL, wEbd A e "Holx FAHdye] wAEAL wigE
FAIAEGANN FRAF AE Holx Fhd whd, FFA ANYELAHE #F
Ao wE 2ol B ol AR/ EFAHI A" A48 &
Foll vAl= FFol AL v EFAEIL EdAE EFEFAAY EGoAE A
ez I gl 7] ELZ Al ET

aga A e dFAABF AYA Fusarium& AYE 2de dUEE
e A Ha w49 vd 2@ FUEE BgE ggteny AiASo
Fzstam PRI SHIAEAE AT ol FAX o] & ZH A

AAE EPFEe] FAFHE MASY o] == A2 A A (nutritional - or
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spatial competition)ollA $$& A7) AY &7 2L (antibiosis)e] os & v
B(53 494 E)E dAANA] dEes Alsdg. 2A9 $HEF(HE
T, F4F Tt ¥dF)ol det HERZL AolE Heln, aAAA HEHH
HAE dAME fFE7Y SARFEAE FUAIIL BdE Hdde 28 i E
ZaAlA ok g} whebA 4 HejH gl HEH WAEAE Fol7] Hd

iy

y
kd

Me dFAAYG FFAHAE EAoz dtd WM F&879 E=E AT
Eole ol uiEAY Aoz AgdEn.

3) 20 AE AA(FHEAEEAATR)

7h Aggnjyen 54
o EQRF &Asle 4F Feaive dytse

oq HFsE FaA0

HU
22
ng
A
rlr
(E
Jx
o
A2
Y
Sk

L) Xaluy
(1) 13 M2+
A4 Zotslr] AA o]&85(3BYE oo ARAY - 2A =1 :30 HER
Estd 300m% 30kg¥ FEFT. FEXH AW €9 Ue 9EE Hon
HXE Folle i st AdsA ¥x 2 Folstd AR
(2) 23] M2+
69 A& vtz ARH7 A 15 M FdM AYFE AEE F 60m'T
FER(FA) 1L & Eol 4E 3}
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rlo
[ A%
o2,
2
1o,
&
e

WA= E o471
Aol Alztslo] ZgvPEA 28 HFo g YR FEE ZAE B
s 13 HTe FAHF g FEE ZATE FAsH

AR s Au) 3d Ao dig gt g s n, gdegrds 3
drdolA HPEFHI £ ez Jepdd oldg 2~4d4e dAzt & &
o] HolA] Ft

olf

<E 29> ZuAEA At AR AKd A= 4T

aaae | e Zolg ZFE S (%) W =
(%) 1847|2897 | #HYF

95371 g+ 87.4 85.9 - 78.6

2 = g4+ 88.1 84.1 - 787
'96% 7] A+ 62.6 59.5 - 582

o] A g 64.8 61.2 - 59.6
'963= 7] A5 704 67.8 - 66.7

o] 4] g4l 69.1 65.6 - 63.6
97%7) A4 821 771 - 76.3

o 2 244 87.1 83.6 - 82.1
9737 Ads 93.8 90.0 - 87.2

o] A4 g 926 89.9 - 87.3
1) 13 A& :'98 3. 15 2) 28] - ¢el 98 7. 10

3) Eob&XAF 98 5. 13 4) FEFEEXAL 198 6. 25

@ Ashy A&
98 590 Zolee ZAANT 9%ol AATEE 3NEW Z2 1wy A2

3, 2T e ZAEAH.
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$H7, 2%, 232 2YvI4E N85l BAgel AEAX AT FHYTFo
Hlstel FE P HFL AT 53 239 45l IAHYSS ¢ F AUk

&5 2YULTAYTAA ¥ 24 JAEA 5O

Aoz zAsAed AP Aot gt Ao2 YHRTKE 30>,

<E 30> Ao eA At Asty K vAe FF (3I4A)

2e Aoty | AR 4 & o

ke

=2

A ZAI7 | A o) A2 A Fg oY zaa]la A= z|0 2

(%) (%) (om) | (cm) | (p)
188 | 26 89 70 | 153 | 211
A9 +d| 2314 ¢ 3.1 7.3 7.2 147 | 205
‘96 =2 | 88 12.1 68 | 124 | 187
2 7] 18142 | 47 6.2 80 | 174 | 227
g9 2814 | 44 79 78 | 176 | 223
72 g 9 2 145 | 72 | 143 | 201
o} E-47) x 100
X

95 R 98 7bA] 2 E AFA A Y] BEE Foz URAGAuAE
A EAE o] FolA
T ez Aol ol di ALAHA A7 A YPe] o]FojAof & Zojrt

of, 2j=3o] AZHILtA bl

1) 49 ARy

Jro dolH e nUlRHE A (Panax ginseng C.A. Meyer)o] AAHAE
Bk PHS G822 o8 AE flvdx FHADLILLEAMY]). o F
Fe& FAE BFo2FH 8 & 22ugeR dEd =d=HAon 82
2 o]g3t7] Attt g

Ao UoiM e AiAME 1607340l AR, 17208 FoE Ful Aol
o] FRo FHetn 29 §F&E WA s AuE AxsAoYy
Hated, 1728 DFA4F FX44 T4 60" H kAL 8BS 2lAsto A
o2 HEstdctan sio}
1727d 129 1297 TY 2890 230 ZA dFoZHEH FAE u P

o ux o
lo &JW
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AAzten 17289 89 BYNE FAFASE Ahstd A4EA 60UH AT
82g Xz A4AME A=sgod ses WEH ¥, £ So 2AG
gutst Azs ol £ BAR AYHAE RAAGD Bk,

Toie QRAAMEE 19459 ol WAAAE RIS AARE T2 BA @
of 2 @FolA AAY A4L FZ o)FHUTT B},

Hoole Adug sAWHY B 5 oA A FHHS Auuo)
A gase A%l At 22¢ YL TuldA AMHD Ys Qe F=z
Wb, Alohdl, $RA 0@ S ol

Wbt QR Qs of 70%E AXs L Qdd 2 gREol ZUEAY
oAA AMFn ok o] Ao Z$BE A 9Y8mmolT WAL 1167mmEA
o7 AZE Aujolth Hgol Wale A7 4~54E oh e AzsT MY
A 7~8YNE Fd BAOZ AF sHEol evh B3 oW W UFES HE
of A4 A%l B AL AA & W Ytk 2ey o Ael: AL B
o B FAFol AL W AAu e AN TY £ 9

oF Urheol AL ddels LT Astslal 494 o £%ao] gob 1
vt ARAE AT 1 YNH 22 W) <z} 7hx Auigol 2tHo) FE
9 FHssted 29T 494 W Fohd ¥ 6347 Aists wHE w@s) g
ad Aste 39 EPPUS SR Ageitins B £ gl g 4

& Qe SAZ BT Y] Mol AYol X Ralx £ AEANE Wi
e deeldE 2% ogd 2ol oldsn Aoy o AelME 18 7+
of ol4st Atk YReIA o WWS TUY AL 30ddo] YR o] AW

o Az@ BRAEYS AVARANN FIFRAS YutE dE Be FT7Y
=82 BRE ;Y7 AFo| opx Ywtols wol RIFHol I

F 9tk 29y Bee ® EE 43 2L Fold: 498 wFga U

£ 05
o
e
=3
ok

N

) T= AAA

Aol WHol Ao "M ZToAM ANEG"' D stPon k& LAd A
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€ vAeoly EdAdelyd FIMA SAME 4R o] Aiddg. FIAM 42
B7AE GAY 59 25~47 71X Ao £¥ A5 ot

Z o} of Ayl 71¥S A3 dGHEHY Aolzgtn A5y
T8ol gl THY & oy £dd olzeM s ookRold] ge wHo) ¢
of Bx%d dig Ak 4T 23 o Fuio Al 2F39 A4
Aol ds +HE ol F Qrh

BAh] A4Afulel]l disfAE ojAlde TExZE, o AdMdHNN QYFee
Wi A7) Foll @t AAstAl 7125 o

FAA ] iAol diaMe IR THAHSIH, oA FolE £ 3
AR TE2Z5E, o Wi fA8n FEY "AWed, of £29 RAog
Hol &9 WA A4S AAsAE Re] £9sict. Hf Fr)odle 7AY
A A4 A2E It To] AH JiYstd AFHsn FMolyY ZaFYUe
2 sttt 2Al ZFAUY el FAEI S AME e A xle F
8 Fol J4E ¢AsAYZ 4 AAY B L st TGS AHsAY o}
U FA8 oA gFadart 4271 % dtdes oleid Q4ks Aoy =
Aolebn st ol A& 3o doiA] AU e Holzt AHY A
of AR3AYE RE st s Aoy TEZA, 984 e A
e T2 AAAA Fded FudA T3 9 So] 49 X MAsY
AR F5xolE 30cm, £ 120cmZ 3t A4S HEaPn B3 F5

g o) SN 22 g3 SRy YRAYE o

op
o
A
@
o
2
o
= 0!
__Ce_l_"
44
£

3) vI=9 A4Au

ol Z4e Fridelgtn sted 89 Panax guinguefolium LZ %3 1
e Fol d=A% 2 e ¢ dteA Auistn dx Qi ofF dlsg
web opet a2 oA AuiElT Qde Q4He diRE Fdolrlold £5E 1 g
ol SIS 1714~17164 9 sivcie] BER S AW 4y FoM AAs
RAg BH}IR olAE Jddez s F AMHFAFG 2 F AYI A
AE e FFE =l A 18603 Hols AT 4F ddAM Auisidn
Auf7kA] o) 2 A At

2
rO
jtd

O

rlr

ks

4
ol
2
L
Y
L
i~
e
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o) Zol A 2¥XE A4S 59 30~48° ola Ay HAAA wHEZA,
2E, AFA %, ZUEHA, 2ooldA=, Hol, w4, ALuiol, wAA
of, WAAE, 28to]le, G2EHR Yo}, Aoy}, dzjino], 2PN, AET
2 HulAl 5 98 Fo] EXsHo] o 2 viF FRALQ Ao}, &etut
ulo] i Adex FEEO] gloy 3] dAYAA Han e A F
of Q4te] Fo] EEH Ut

oyl AERE ndolEgrs FA0Z & A HLoA ofAAALS F
SR E A 7t k. o]F oRAUHALS R A AR Bo] Jon
1790 26 18003 27kA] dFAHZ AAB L AT 204719 o]2 2]
Aol wgn m&E2 Fo AME HaHoz opgie AR FA3F
Z A HA 1900~1920d el = QAE Ao FFHJoH FA
7t AYRY T H2E4], AR, 3ol ag3 mUAEF FolATh
FHIoe AT AE A AFAu Folud BFo] P Aoz M
Az o

4) FAviciel A4HA

Aol e vz A4 Aujz] A2ANF} AHG et e Fol 3
F AuiEn Jew, HIde JHdAEAE oA Auyd MEF British
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DAY AdFel EAele A e T A% 1000mel Fehe RE U
19009 th ol HEEl defFol 4Y FFAL AP el Tl A¥ETAE 3
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7138 = AR

Hz2 FPE A4 AdAuE AT 2L 1910d F=5AAHAs AR
el oste] Aldleldlojn] wrxol EFoM Almso] 7|ste] e B
gx s Fxda FuF27149 7192 o 1283 ASHAeH IFA
Hro] 2HldES HAAM Auistn AW 4 FFHAG o 1930dd 9 o]
28 Hzz B A Qi olHe] 2Fzx7) HEYTd "2AH F9
A7) BEYT, o 48 WA gAAG FFHe 28 aA I Add

2% B3d 799 doiA A3 opgtdn] SFAF HEFU] HAHAE
osf 2P okAAel ol AHR S 19493FH otFtHln] FFAFE AA4A
o] dg AFE Al#sA
ol #A kI F2old FAE olfstAT Fole FFHHTA
FEFEAE o) 8sAT 1952d AFA 2T BIYPFAM Hxs dFoeFE R
< dFe FAE AFA

stolztdln] FEAF AL FEYiuta] o FYEF HF e HAAY
o} iy, LGB Tl HIE x4 A7), AHAdA QojA e AdAufe] H
g vz T EA diiM 43S . 1952~1953d 0 2ol dxoeR
B FA7t $5FHo oA opgtuinl SFEAFAM FHdrieA, AT
o 718t 2P HA & Fyst7] AdM dPFAS Fuist=d ol FHU
FAlOl £ e Fale uE dd9 A7 2HHUAS

glAlo} g P WIF HEAFLME R2an ZAH 4L £FS w7
EXL & Fdte F3 ZAA9 Azdx HEAT. I LM E A FX
T FFUouFA2T) B3 E T AFAJY. A Hxe HFFo2FH A4S
" Hde 63 s8Ed.
ozl 489 A3 3 nHY AAH BEY o 2o Eojn I &
T8 ZA2AME AHuist JhedEE ¢ F AA HAG
Qe AujzAL A AGAY] WP =AUt FASHA FRHR
gt 2 felle AT MEge dvt st o ol AFE 5 Wl
U 2d3RtE Q4del diE deld3y d7e o dd8LFE vE A
HEolx e AT7AFH7} otd Aoz AZdAd.

o mH

o

_)11_:’

b

o]

jn

L
o
e

(o]

o}

2
booap

o

H

~ 106 —



6. 71E9 AT AFANMAH

7t 1977 ~1979'3 M uj Al &

N A58

B AEL 1977~19794¢ A F7E EHTF 2TW(F D) AXF ddQ
TU FEANEYE AYHUAAM 92 2l Yol By KuE AAF 2d
A Qe FABA L, AYTe ALY, AYTY, EEY)E FFR 8
2 AARF(70%, 902, 1102/1.62m)E ATE 3t 27wz 3wnEog 3
Row zt AlgA 9 YAzHLE <F 31> #reth

<E 3> AN¥AL#

YEL A |Fadx
= 2 Ea =23 o)zl (Y 2= 7 d} o
1 "] % T9 =} o(\_) -r_l-(m) (m) (%) o-rJ
249749 | ¥UFT 45 20~25 3~6 73 5
A95d | AT 47 20~25 4=5 80 | &%
£ 5 9 45760 20~25 3~5 82 55

2 ey #ES dasty &S AAZN F
Z35F 40em A E=7A] HE T AFE 9Qcm, A2 30cm, +E 60cm WLl7E = A o]

AdE TERoy, ojARHdE 2F 09gr, & 15em, 227 048cm =9 #

o
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e
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2
9
1>
ok
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L

Hdele AQYHZ X Auistdon ozt ohd ALV F 28 AT Az
43 A2 109 e 4 AET 33 2omAE BESY F 4oz 20
m B BT o5 49 2ol 39S AASAT

NE712t5 2140 3S 2E <E 32>004 BE vl 2o ZeaR I gl
oA ARGE TTdRdE 5~6¥F 97 A2 Holdx, T8ddNE Ui
o] o} 2 HA7IA 4~5¥ele 2Lt s HAou 69 olFoE F§Hol
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g E3] 69T AdE AFIZ 97 HEY. £33 94k 68F AEFL
Bkt 71eal YolME AEW 2 Aolst gos ADHELTE el YA
vla 2CAHAE 2t
<E 32> A& F 71Ex3A
A & | dg | a9 54 6% 79 3d 99
e | 1977 | 2042 612 | 390 |3%07 | 1598 100.0
1978 | 157 208 | 4292 | 2493 | 3530 927
(mm) 1979 | 1757 | 1026 | 4563 | 2800 | 3116 486
azse | 1977 | 129 180 | 234 | 265 | 249 21.9
) 1978 | 126 197 | 224 | 267 | 262 21.2
) 1979 | 108 165 | 216 | 238 | 248 195
AA47e | 1977 | 34 77 | 145 | 203 | 166 14.1
o 1978 14 69 | 140 | 209 | 197 12.7
() 1979 36 62 | 157 | 186 | 187 112
NEA 7t QA E 10~15m BEe dgzo] ¥o on ArATE
ZAAd5-d 7ot o7 83 HolY 1 EURY olgsty EHL <F 33> o}
ERFES A A $2 AYW(FAE D) 2 APAL Sm/m AELL
U AlEdEdd)ds 8948977 16m/m, AETFE 7 10m/m, EE5¥EF+71
ldm/mEA 8837 713 A8 A T 7 23
o Hel Bgoz MEslel Yxl WL AustelA sk daol 4B £
12 2 FEREY B os ERXAFEI olFH oy E3F] HHFHFANA
oz} 7R @8 AL FyEoju o e EXHoz A A HEo] AY
o Y I G EAEo] JGaidd 2 f2ol Y= Ao HdHA
<E 33> Eo o]gerzx AHA
5 Org. AV. o}o] & x| B ik
} =2 ©
b 3= .pH Totoal N| O A AR o
= IS} (15H20) (/0) (%) (DDm) k' Ca" Mg“
gq 4 53 121 | 45 | 304 | 035 33 11 | SL
A4 49 014 | 38 | 206 | 038 22 07 | L
a5 3| 51 017 | 39 | 284 | 032 18 06 | L
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439 oby FA5 Yol B4 AFAA Lol FuUl FRFo] Bo x2o]
7] 42 Aoz Azdc
3 FobAl AvE FAAN AYEH 2 FRE Fobrh ME FAFTL
oA Adch tasEe FWolRE NP KL 49 sssa
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% of & (%) 81 51 67
Faialsl (%) 6.3 24 1.3

- 109 -



o~

Mg 2 d3E AAARAEE <FE B>} o] AH, 245 T YA
g a3 4F, F A9 A7 & d4 33 Ay
2 297E7Y dHBFol F3E FFE LT

<E 35> 9 AAEEE AN AR, 394, 44

21 ) 7 &(cm) A& (cm) A =E(cm) 2 (al)

A=l 2 | 3| 4|2 |3|4|2|3|4a|2]|3]4

70 |8.90 (16.82|21.00| 9.13 | 9.66 |10.20|4.23|3.81 |4.20|2.27|3.46{3.80
90 |7.70 |15.41{20.90| 8.32 | 8.35 | 9.36 |3.95/3.29|3.59|2.20|3.31{3.80
110 | 7.96 |16.58/20.50| 8.92 | 8.41 | 8.79 |4.31|3.21|3.48|2.14]3.663.70
s | 8.19 |16.27|20.80| 8.79 | 8.81 | 9.45 |4.16|3.44|3.76 {2.20| 3.48{3.77
70 |8.28117.43|22.40| 823 | 9.00 | 9.78 |3.78|3.53{3.72| 2.33|3.27|4.00

90 |8.90{15.00{19.50{892|7.90|817|4.1013.05}3.31{2.27{3.30{3.70
110 | 898 115.28|21.07| 8.23 | 8.05| 9.01 | 3.93{3.28|3.56|2.20{3.06 | 3.77

7| 872 (15.90(20.99| 8.46 | 8.32 | 8.99 |3.94|3.29|353(2.27|3.21|4.00
70 |8.86 (16.36]18.50( 899 19.52 | 9.58 [4.27{3.69(3.80|2.33|3.20|3.70
90 |8.1817.72{19.94] 9571946 | 9.71 14.48|3.51|3.82/2.00|3.26|3.80
110 | 8.13 |15.56/18.54| 869 | 8.66 | 9.22 13.99/3.4313.63|2.20/3.00{3.70
¥ 839116.54[18.99|9.08 | 9.21 { 950 {4.25/3.54]3.75|2.18|3.15|3.73
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Syt FER A QoA RYZHFLS A BE XN HEHIL Aoy
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D2E2 FdrdstalA 2ol B8 AL A wE EGAHH BA 2
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L. 1990~ 1992 A ujj Al &

1) 93424

7 4|
(D AEA A% R 9%

04 AR A -
80% o143 4Ag ARstgon

ggsrdte

AR, 24
e

A% %

<E 37> FHFY AAAY A% R 4F

s 5%9

& <E 37> ¥

Basystel A=

T AA kU o Ao} % =

A g9 o 00} &7“ %J szm | 9% | $32 {DBH| ha® | 9=

m) (VAAEE] T3F | () | (m) |(em) | £F | (%)
R (25200 5 |A=] A [AYF 18 12 18 | 1,200 95
A = | 80| 25 |AHE| F (g7 20 14 10 | 1.400 80
A7) [2%[100] 15 |[AE] A [g7]H T 26 9 10 | 2.000 80
2| B 400 35 A2 A |HYsrEH | 14 4 7 2,400 90
A2 B 1160| 15 |[ME] A (aUF 52 11 17 | 1,200 80
A [E%|{700! 35 [AHE| A |AYF 22 12 22 | 2,100 80
ZE|24(160] 20 |45 A |99 % 20 9 12 | 1,500 85
Zul A 100 15 |[AFE| A |AYF 30 12 12 | 2,000 90
HNEEM150] 15 {A2F] A (g9 20 12 10 | 2,000 95
Ag B85350 25 |[AHE] A |2UF 20 9 16 | 2,000 90
0ol o4 AlFe AdY BISYTE FUTPo] FEL o]Fm U A
zxdoz AEE 80%ololn NP MFe <E 38>% Zrh
<E 38>udsY AR A% 2 g

a| A o 3 = =

A el oo} 375“ =% szm | 9% |52 |DBH| ha? | 3%

(m) | (V)AAs=] TFE | 0d) | m) [(em) | B | (%)
ZH 45200 25 48| A [HUFF 45 14 56 300 80
Asf | & | 80| 10 |[HE2] & |[EWUYF 20 13 13 300 80
A7) |[BE(250] 30 |[A4E] A (2™ 26 7 8 640 | 80
A B 1450 25 (A= A [FUEF 20 5 6 | 2.800 85
ZAE| 2 1240) 30 (A2 A (#3349 15 9 10 | 3,400 85
A EZE(700] 30 (AR A YRR 19 11 12 | 1,700 80
282 1241200 32 (AR | A [RFYEF 20 9 9 | 1,600 85
293 B [100] 15 (42| A |AYEF 10 7 4 | 1,800 90
A8 541280 20 [AHE| A (823" 15 6 10 | 1,100 90
Agd |BE5(350] 25 (A& | A (23" 15 7 12 | 2500 90
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(2) AR Edolstaty 42
‘90d e ol HAEE AT HAATH NPT EYY oA 42
g Z23e <& 39> pon EYES GE R AREIEI FolU
F2 dydAd "o FAoh

do Mo
x
BN
=

N
¥
o

<E 39> IJATEY NPT EY oy 42

A5 [F12(AFLS| FE | Gl ) 3 A
EA | HO | OM | TN | 4 (2888 , . , R
15 % % p.p.m | me.100g K Na | Ca | Mg

L 5.1 543 | 0.01 674 | 1364 033 | 0121410 1.11
L 46 207 | 005 43| 836 035 101510671 010
SIL| 48 134 | 006 49 8.80 011 {116} 116 052
L 5.2 6.62 | 0.31 6581 1496 | 020 [ 01112721 046
SL 49 353 | 0.11 515| 880 036 0191083 029
SIL| 45 676 | 055 12009 2002 | 022 | 0111011} 073
L 4.4 6.00 | 0.23 661 1342 {1026 100711251 0.29
L 5.0 512 | 018 36( 1012 | 015 1009 | 267 | 0.69
SIL| 5.2 347 | 013 431 990 041 1012|361 | 052
SIL| 45 652 | 0.25 971 1288 {023 10101090 028

2
AR

2L I3 ol lofi font Lo {o [ow |4, | oft
ol | He b e ol A jde | N 2 e

0 o4 AFNY BPFYT E4S FE, ARSI W
AHE Holm AYT WAL W FAJINS YRS BAVA ) vlste] we
ey £712 ¥Be YEIH ¥ £AE woln o AYAY I

Ay <E 40> 2l

X E ool

<E 40> 8A5Y ANETY EG ol@gH 43

AT IRV EIAER R | ¥l ) g A
A EL | HO | OM | TN | Q4 (&g
1:5 9% % p.p.m | me.100g
R L 51 | 667 | 002 | 842 | 1386 | 061 | 007 | 241 | 059
e SL| 50 | 243 | 006 | 76 968 | 0.19 [ 011081} 017
7471 SL| 47 | 202 ] 008 | 247 | 704 | 019 1007|134 | 058
7491 SL | 51 | 553 | 027 | 598 | 1320 | 013 | 005|266 | 0.34
A% SIL| 48 | 595 | 021 | 176 | 1276 | 030 | 010 | 1.10 | 0.04
ZAx| SIL| 49 [1986| 057 | 178 | 2068 | 037 | 0.11]4251 075
2] L 45 | 703 | 028 | 109 | 1298 | 031 | 007 | 190 | 0.73
9| L 50 | 714 | 025 | 50 | 1320 | 0.19 |0.14 {373 0.77
A5 | L 49 | 755 | 028 | 79 1078 | 0.38 | 0.09 | 442 | 0.88
Ay | SIL| 45 | 719 | 040 | 104 | 1408 | 0.42 [ 0.08 | 156 | 0.32
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) 448

&
1ddE 2H4E oHE ¥ Foks g olAgdF 2dx H 3da 4
3 HO<E 41> gol A - YT to] 2, 3dA Fotgol
8 FATYTL o HotAe FHE Holn o AFFYTelA
A 90 Eob8 o] B42% =2 Rotyon THFHTFAAAMT o447
dl 90 Sobg Mol 81.0% ALt o4 2dA 91d Eotg T 64.2%,
ol 4] 3dxtql 92 Foh& HHo] 486%2 eI

<E 41> 424 Eolg 99 %
_— Ad ¥ T 49+ ¥+

‘90 ‘91 ‘92 ‘90 ‘91 ‘92
q 7 775 62.4 54.2 81.0 64.2 486
T 2 77.3 73.0 64.0 89.3 787 56.0
zl sl 94.6 75.0 70.0 95.6 80.0 435
73 7l 787 - - 714 - -
2. 55.7 426 32.2 71.1 62.2 67.2
A5 74.1 66.7 480 78.9 63.3 46.0
- 70.0 515 (9.2 733 55.7 36.1
2 5 70.0 - - 81.0 61.7 43.0
5 9 84.4 61.2 57.0 814 54.8 45.0
q = 93.3 58.8 41.2 86.7 58.8 48.4
H o 76.7 70.0 66.7 81.1 63.0 52.0

( )= AEA #4&

(2) A8t A&4%

S AEYHLE <F 42>9 2ol TFFL YPTETF T ol EA 90
Bt old AFFA 20%9 FHE EPorn o4 2d¢arel 91dE ‘92 A
FEAAM 16%9 F71E HAen GFsdTolM 3 YT Fd wlste 2dA
Aol 27%9] F7HE, 23 AR Fol dlste 3dald e 21%9 F7HE B A
9-“1 3dza 2508 Bol ALY Tt ¥EF Ao v
© AR <E 43>3 2ol AA 33 92dd AHFF T 155m B
FYF7F 145mz JERY HE AR Folyd A9gE AFor Bol 3dxMAE
A7 A A A2 Feld Aoz Yewd

o

,.
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A4 2o AFYAFE <X 44>9 Zo] A 3da JHo Bol AYFHY
F7F AR fFeld Aoz Jelgon] APYR Aie] THAYK vl B
of Azxg Holup AAT FHe AL Holn v AL o] 53L&
ogF 1 g

<E 42> d4E 2F AxB 29 g

A+ 87 gd+ 97

7l @

‘90 ‘91 ‘92 ‘90 ‘91 ‘92

¥ 14 1.8 2.1 1.1 1.4 1.7

T ¥ 14 2.8 32 05 06 0.7

2 1.2 1.2 13 1.1 1.1 10

2 7] 1.1 - - 1.0 - -

T 4 1.6 23 25 1.2 15 1.7

A5 2.1 1.8 1.7 1.3 13 1.8

I 0.7 1.0 10 0.8 1.2 1.2

Z 5 15 - - 15 19 2.7

z & 1.7 2.2 3.1 1.1 17 28

A F 1.7 2.0 24 1.1 19 23

Ao 1.2 1.4 16 1.2 1.3 16

<E 43> 99y 2% 4R | @9 : mm

- A+ dF gd 59T

‘90 ‘91 ‘92 ‘90 ‘91 ‘92

3 7 14.0 136 155 129 12.9 145

5 17.7 17.0 185 13.1 117 14.4

z 15.2 11.7 13.3 135 11.9 125

7z 7 16.9 - - 16.0 - -

2 139 17.0 19.1 12.6 162 16.0

A5 75 8.4 89 6.8 65 9.2

3 105 125 14.1 121 13.1 15.0

z 5 16.0 - - 15.5 135 15.8

& 17.0 16.7 19.8 16.4 18.7 195

d 5 135 137 158 12.3 12.7 13.7

q g 111 119 148 111 12.0 14.2
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<HE 44> 932 4% V2F @9 mm

A @ I Bl B gd5dT

‘90 ‘91 ‘92 ‘90 ‘91 ‘92
3 5.5 6.5 6.9 5.1 6.0 6.3
s ¥ 5.7 83 8.6 3.8 4.4 51
S 5.0 58 6.8 59 6.8 58
3 7 44 - - 4.7 - -
4 6.8 7.4 79 5.7 6.5 6.8
3 = 6.3 7.4 7.0 5.9 6.2 6.0
1 5.2 5.2 5.3 54 5.4 55
5 = 6.8 - - 59 7.3 79
5 9 6.3 7.2 8.3 55 6.8 83
A= 59 6.3 6.8 4.6 6.4 7.1
qod 3.0 4.2 4.2 3.0 43 43

2) %9 BAAXNE A Y

7H 484
(1) AR 9% L A%
(7h) %94
9 ol I FAFAYE APT FFAIFE HAUF, FUF T EFxHe
2 F¥& 7~-65d408 HxE 80%clde Aoz A JfBLE <E
45>} o}

<E 45> F#AETY A% L 9%

g3 | A4 | BA |22 CRCOR
A | oy | g | 2o 94 | % |DBH| ha% | A%

(m) (|94 | &% sz a o ]

) | (m) | (em) | BF | (%)

T8 | 200 10 | A& | A |[MAYF | 65 16 40 300 95
27 70 20 | A | 4 (B3 15 5 2~4 11500 80
¢ | 130 15 (A= A |BYFF| 15 12 14 1,800 &
A5 | 350 40 | A A (| FUYTF 7 2 2~4 12800 80
Ad | 350 35 [ ANE |2 (23Y 20 12 12 12,100 18
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o1del o4 % HEAYS 4B LFAYPE 4%, 4RAdes 4T
2 e

% 2 Aojug oz JE 8%eld Agez A

<E 46> RPAITY ANF % 9%

., ¥ & =

e | EE 73':)} gf} i§ nzm | ¥% | ¥ |DBH | ha¥ | I =

(m) ] ¢ == TRy | () | em) | 25 | %)
25 200 | 10 |05 ] A [Aou%]| 6 | 16 | 44 |30 ]| %
7] 100 40 { AHE a 2344 13 4 2~412000| 80
=9 150 15 | A& A |FAYEF| 2 15 16 16001 90
2 [ 300 | 36 |25 & [#9=s] % | 12 | 10 [1600] 9%
A 350 3B | 4AHE | 2| #3Y 20 12 12 122001 85

(b ARG
‘91 del] o] P HFAYE HAT AANANE APA Y AR S =AE A
E3 100~700m7HA] feov #3ge] s 0%l AFges I AE2 <E
47, 48, 49> o}

Lo

<E AT> ASAY T A% R 97

23 A o} Y
19 (°°} e |28 .o | 9% |4z |pBa | B2 | 9=
e )| (m) | (cm) ®) | %

')T:
4| w3y [ 30 | 7 | 13 ]1000] 9

N

)

s | 100} 10 | &

2981420125 | A A FEUYT | 2 16 24 750 75
5 1320] 15 | 8% | A 214 25 9 10 1200 | 80
B2E 180130 ¥ | A £xd¢ 22 10 25 930 &
B 160012 5 | A 234 20 12 14 1860 | 69

<E 48> AERAYTY A % A%

[+ =) =

TIARA °
e | E2B Mg g =% wxw | 98|43z |DBH| 2% | 9=

(m) 1) FELTER N6 ) | em) | o) | 0
A} 1300120 & 2 234 45 20 24 1,100 95
ZA15501 26| BE A 234 18 12 12 800 70
58133020 & 3 234 25 9 10 1,200 80
HE (260 | 35 | B | A | @ad | 17 | 8 | 12 | 750 | 8
270020} B | 3 434 20 | 11 14 | 1720 | 66
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<E 49> ARAETY A% R 9%

¥ 2 =
A ok
Ae | EH Mg 1220 Tga|+x| pen ha¥ | mx
(m) | () FELTEE ) | m) | em) | Y | )
A8 (650 27| = | A | B94FF | 30 8 800 | 9%
#906300130 = [ A &xd [ 20 | 11 | 11 750 | 70
2134030 | = &) 434 25 9 10 1.200 80
A (30|27 = A | g&9 [ 16 | 5 5 | 600 | 75
Ad 8030 = [ A =gy [ 22 [ 10 | 14 [ 1540 58

(@ N@A Y golssty 42
(7h) w9
91 o4 B MFAYL JAE $AY AT £ olshety 4L <E
50, 51>7 gov EAS tiiol ¥E R AAY FEolen VEE 42~
542 7244 Bl &8 dom #7127 e 20~150% WAARL, FA4
B 001~04%, FEIA $2& 5~8ippmel At

<E 50> ¥ NPT ELQ ozt 4

A% [FI1E AFAL| FE | Yol ) 3 A

A9 | EA | HO | OM | TN | Q4 |xgg3 . .

1:5 % % p.p.m | me.100g K Na | Ca | Mg
F5 | L 47 450 | 001 | 615 1298 | 042 | 0.10 [ 251 | 0.73
74711 SL 4.6 191 | 006 | 236 6.16 0.16 | 0.08 | 1.09 | 0.27
9| L 5.2 231 | 0.25 4.0 10.12 | 0.26 | 0.09 | 512 | 1.80
A& 1| SIL| 54 528 | 018 39 990 | 053 [ 0.09 | 3.05 | 096
A | SIL| 50 | 1541 ] 0.29 7.1 1386 | 0.32 | 0.10 | 2.05 | 0.60

<E 51> B NPT EL o5y 42

AE |F71E [ ABL| FE | G2 ) 53 A
A | HO | OM | TN | 4 (A& 8 .
15 % % p.p.m | me.100g Ca Mg
5.1 667 | 0.02 | 84.2 1386 | 061 | 0.07 | 241 | 059
47 202 | 008 | 24.7 704 1 019 [007]134 | 058
5.0 7.14 | 0.25 5.0 1320 | 019 | 014 | 3.73 | 0.77
SIL| 49 755 | 0.28 7.9 10.78 | 0.38 | 0.09 | 442 | 0.08
SIL| 45 7.19 | 040 | 104 14.08 | 042 1 0.08 { 1.56 | 0.32

2
i)
ft
o

onll leni ien

2 (2L |ofe | o [ofi
afl (e |of | N [z
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(4 BAYGA
o1d #7104 2 FrlaE AYe LYY 4F, 48 A3 5
AR E49 EA, A%, §718 &3, AZL 3, F71A48 3
A AFRE <E 52, 53 54>9 2on FAYAIAE 2 xolst @

Lol AolE BT

<E 52> E AET EGY gy 44

T (F7IE(HAL] FE | Gl 2] g 3
NFq 1 EXH | H M N | A A3 s . . .
' - 125? O% ’1;/0 p.p.m rrllj—L 1%03 K Na | Ca | Mg
A | CL | 48 222 | 0.05 1.1 1122 [ 021 | 009 | 057 | 0.26
AS RIS 5.1 6.15 | 021 | 1121 ] 1474 | 034 | 009 | 228 | 032
5] L 47 455 | 017 56| 1100 | 038 | 007130 035
4% | SIL| 46 | 605 | 026 | 389 | 1364 | 030 | 008 | 160 | 063
Zd | SILI 50 | 1552 0861 150 1870 | 029 | 0.11 | 345 | 1.37

<E 53> AHE AlET Ed oty 43

HE [R71B|AAE] R | FolE A @& A

=] 3 A} ol A} |x]3 at
= e o | S e T e
2| CL | 49 2331 005 49 | 1364 | 025 (009 072 036
29| L 54 662 | 024 | 254 1210 | 018 | 011 | 497 | 073
FE| L 47 465 | 017 39 1078 | 040 | 0.08 | 1.80 | 049
A& | SIL| 48 460 | 025 | 21.3 | 1298 | 034 1009216 094
A% | SIL| 50 | 1645 060 | 158 | 2002 | 025 [ 011|278 0.8

<E 54> 4R NPT %9 olgey 43

A% [RE[HRAE] RE | Fole A8 8

ANEG I EA | H:,O | OM | TN | g4 (2882 \ . . N
15 % % | p.p.m | me.100g K Na | Ca | Mg
Z SIL | 50 |1334 | 042 | 303 | 248 | 1.07 | 069|062 0.13

ol

SL 49 5121 013 | 848 | 1034 | 025 | 006 | 089 | 0.10
46 460 | 0.16 66 | 11.88 | 025|006 | 1.00 | 035
SICL} 50 3.00 | 0.08 29 | 1144 | 035|008 | 090 | 0.22

SIL | 45 | 2400 | 061 | 19.1 2068 | 019 | 0.11 | 0.70 | 0.30

ox |ox {ofy
ol | {r | Hrjclo | S
~
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Lh) M KA
(1) o1 AAA A
G wE BAYNE Zole
o1d AlA el B Folge Rdo] Yyng Yssgon BANA
Al

d Eolg 2 AEol 3oy F AT gR2o] HAF 234 Fohgo]
A R 20%W) #asn Y A <E 55, 56> B+ ot

<E 55> ¥HHE Zotg o %
2w 3 # ¢ ¥ 5 ¥
‘91 ‘92 ‘91 ‘92 ‘91 ‘92
3 7 73.3 53.1 70.0 52.1 76.7 54.1
z % 770 436 78.0 4222 76.0 449
A 7 79.1 62.7 77.4 62.0 80.8 63.4
9 81.8 40.5 81.0 45.0 83.6 36.0
U 76.1 58.6 71.1 482 81.1 69.0
q ¢ 524 60.0 426 63.0 62.2 57.0
<E 56> BAAAE Fotg w9y %
3 7 42 % 8 A
71 #
‘91 ‘92 ‘91 ‘92 ‘91 ‘92 ‘91 ‘92
B #F| 770 | 568 | 926 | 612 | 761 545 | 722 | 549
%] 913 | 710 | 935 | 80 | 945 | 710 | 80 | 590
2 71 87 | 682 | 80 | 722 | 758 | 511 833 | 814
Z 3| 89 | 693 | 8.1 | 640 | 923 | 740 | 83 | 700
H 2| 629 | 513 | 667 | 480 | 640 | 520 | 573 | 540
A g 621 | 244 | 810 | 389 | 560 | 244 | 493 10.0
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(W) 2 BAAAE LR B{LE

2 xol8 Bo|x g1 gor <E 57, 58>
A7 2270l 20mmAe), 23 10, E3
Holm Qoof waw BAANGNE 2 A

Az At AR AKAA
o A ¢} o] AA 2dxA ‘92
Scni9), EF 25emui o] A
°o]& YEIUA ¥ 1 Ut

mlm o rlo

<E 57> WHE AR A5

=4 K 5 &

71 & ZAZ(mm) 73 %(cm) 73 2 7 (mm) 73 % (cm)

‘91 ‘92 ‘91 ‘92 ‘91 ‘92 ‘91 ‘92
¥ 1.6 2.0 75 10.2 1.7 20 86 115
T ¥ 15 19 57 8.2 L7 1.7 7.2 7.2
3 7 19 2.1 5.7 117 19 2.2 79 13.0
Z 9 1.0 2.2 79 15.0 1.2 2.2 84 18.0
qd 5 1.9 1.9 9.1 86 2.0 2.2 9.8 12.1
A 1.7 1.8 89 74 18 1.8 9.6 7.0

* 43 Fak46em, £3:48cm, *+ 9F F323cm, B8:2.4cm.

<E 58> BAHAY AGF YKLH

N

| AAZ(mm) | B (em) | BAA(mm) | FA(em) | BAZ(mn) | A (cem)

—
Ne}
[\
—
N
0]
o
aN
[y
oo
[\
O
(o)}
]

106 19 | 20| 63 | 99
80| 13 17| 63| 15[ 16 |22 51 |109
81| 14 | 241103 (131 16 | 24| 91 [11.1

oX | of¥ | o
N4
Pk o
oc | N
0N | DN
=~ |
[0 o BEN|
(023 BN |

9|20 14|52 (135120 |19 ] 56|149| 20 | 1.2 | 57 |133
A 5| 18 | 23| 62 79119 ) 17| 51| 65| 21 | 17| 54 52
A 2323|641 95] 25|21 63| 82| 24 | 23| 60 | 90
* 4 AH2:4.7cm, AHE:55cm, A :4.7cm

* 4E AE, S, A 2.6em
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(ch) %9d BAAAE A8ty AL
<E 59, 60> HE uigl Zo] AN AKAAHLS JAUidol DR 9
H gted A zsty AA) 2daQ) ‘2 d 257 A ZFA 25 14gW 9], 273 14.0cm
e, 27 07cnil2 AR FeE Bolxn o] dU4de]l Auiel SAS
Bolx dew Mo 2 zolr} foy A3t AR xolE Holxm Yt

<E 59> WHd A&ty AL

3 ] 3 %

7l &= <% (g) =& (cm) =+ (g) Z2(cm)

‘9] ‘92 ‘91 ‘92 ‘91 ‘92 ‘9] ‘92
¥y o 1.3 16 129 145 1.3 1.7 135 15.0
s ¥ 1.1 0.7 145 139 0.9 0.7 13.7 13.9
A 7 1.9 19 14.7 14.7 1.7 1.9 159 14.7
> g 1.2 2.1 134 14.9 1.2 2.1 12.8 149
A 5 1.1 1.8 11.3 155 1.7 2.4 15.8 17.9
A g 1.3 14 10.8 135 1.0 14 95 13.6

x5 327 2F&:0.7cm, 5%:0.7cm

<E 60> BAAJAE xR A&

AL =2 A} x )‘:} zg

71 2| 2F(g) 2R (em) | 2F(@) | ZF(cm) 23 (g) 2 (cm)

‘91 ‘92 1 91 | ‘92 | ‘O1 ‘92 | ‘91 ‘92 | ‘91 ‘92 | ‘91 ‘92
3| 11 1311161291 12 | 1511001141} 1.1 151114 |135
A& 13 [ 131157 (115] 06 | 0.8 831130| 06 | 09 | 106 | 135
2 Q4110 {07 (1501157 15 |21 (153214 13 | 20 {179 ]155
= 2109 ({15]11201139| 16 {13 (125|130 09 | 1.8 | 148|163
A 51418 79 1113] 12 | 21 78 90| 19 | 1.8 69| 85
Ad 1 09 | 10 7211211 09 | 1.0 62 (143 09 | 0.8 70 (135

*F 27 AFE:0.7cm, 4FH2:0.6cm, 2FA:0.6cm

(2) 1d F3 AY
(ZhH Zd dAHRE Sots
91 F 0ol A R BAYXEE AR A4 FAE A AH <H
61, 62> H& wiel o] 3AF 1dFU 92 Zolgo] 80%W] A&
Holia o] matoly Bd Zolgd &£y AA#E Ytz do] BatelAR
o HFAdol ol Hoz Bol FFo AT A4Auizt FEld Aoz BvY
HAo.
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<E 61> ZHd Zo} & @9 %)

7] o ¢ K 5 ¢
3 rig 73.2(16,478) 80.0(18,000)
X3 5 53.9( 2,425) 62.2( 2,799)
7 71 94.1( 4,234) 95.0( 4,275)
5 ] 85.0( 3,825) 89.0( 4,005)
A 5 68.2( 3,069) 81.8( 3,681)
A 1 65.0( 2,925) 72.0( 3,240)
<E 62> BAHAE Zo}& %9 %(&)
7 o o = s B A} 2
3 Eix 77.2(11,586) 85.4(12,813) 65.6( 9,834)
3 & 97.0( 2,910) 99.0( 2,970) 99.0( 2,970)
21 %J_ 46.1( 1,383) 69.6( 2,088) 42.8( 1,284)
3 5 92.0( 2,760) 91.0( 2,730) 72.0( 2,160)
% 5 90.0( 2,700) 94.0( 2,820) 92.9( 2,760)
%! & 61.1( 1,833) 73.5( 2,205) 22.0( 660)

(W) 299 FASXE 4R B84
<HE 63, 64> o] iAo A FxIAF 135 9230 AAE 43
< Z273 1.0mmiuis], 2% 60, 33 27mle, JF 15cmuigz #3

Ao AR A3} 2 AolE Molx 23 U,

. 1 &} 5 ki
7! ¥ 73 2 73 (mm) 74 ZH(cm) 73 21 74 (mm) 74 Z(cm)
) s 1.0 6.6 1.1 6.6
3 5 10 6.5 1.0 53
73 7] 1.1 5.2 1.0 57
= 3 1.0 9.0 1.2 90
A 5 10 57 1.3 6.2
%} =3 1.1 6.3 1.1 6.7
* 4% FEF27m
* E  Fekl6em, H81.5cm
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<E 64> TAHAE ALY ASHY
5) 2 2+ 2 At 5 A+ A
C |BAR )| B(em) | A mn)| B em) |22 (nm)| 72 (cm)

3 kis 0.8 6.9 1.3 7.2 0.8 6.4

A &2 0.7 78 1.0 95 08 7.4

7 o 1.2 4.3 1.2 4.4 1.2 37

% £ 0.3 12.8 2.3 12.0 0.3 12.7

7 = 1.3 54 12 57 1.1 47

% =1 05 4.5 07 45 0.4 3.6

* G AFE:28cm, 4FHE:2.8cm, AH4:2.8cm

* QE A2 7cm, AHE:17cem, AFA:14em

(ch) 294 DAY 2ty {543

<E 65, 66>clMe} o] HAFH AIFE(ZH) ALY B 2F 028 &

Z 7.0em, 37 03em BxY F3] HERIF AXKE Bolzm oy 4R uof

o3 A Ao Fele oM FARAZ o] Htol o YA A

b fElE Ao dgdd,

<E 65> W xR ASA3
- 7 2 7 (mm) 73 Z(cm) 74 2 74 (mm) 7 ZHem)

3 iy 0.2 7.1 0.2 6.1

= 7 0.1 7.0 0.1 53

7 7] 0.2 7.4 0.2 8.1

Z k=1 0.2 86 0.2 58

A 5 0.2 77 02 6.2

Gl o 0.1 54 0.1 5.0
+E2 73 R 03em
<E 66> BAXYE AEE WKL
7 @ AH £ Ak 2 Ak A

U EE e | 2 em) | 23 | 2 (em) | TF(g) | T ()

3 ks 0.2 7.1 0.1 6.5 0.1 75
7 ] 0.2 7.4 0.1 5.9 0.2 96
s 2 01 8.4 0.1 7.0 0.1 84
% = 0.1 86 0.1 6.8 0.1 98
7 = 0.3 59 04 83 0.2 4.9
7 o1 0.1 50 0.1 47 0.1 45
* A7 AFE:03cm, AHE0.2em, AFAR:03en(H )
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ct. 1990~ 1997'd Ajuf Al &

1) 948 Ag
7h) M8t
1) AgAe A8 2 4
'WERE oldAg S d3ysted AAsA YR FEI}n Ye AR, FTE A
3 AgA N P e <F 67> Po] AIFETE A2UFHY
80% o3 YAE MAsAon, FFI T YT Hol FF& o]F32 I
Aoz HEE 8%l 4ol

o

<E 67> AlgA Y A& R A%

En|7AHBAES CHC
el oA ) o J¥%[+=|DBH| ha% [d=
° O) %11 A =
)| CNAANEE T2 9y | () [em)| 24 | ©96)
. 2G| ¥ (160 15 (A& A | 2UF 52 11 17 11,200 | 80
S
g4 8 12401 30 (AHE] FH g3y 15 9 10 13400 &
. A4 A 11001 15 [AFE] F AYF 30 12 12 12,0001 90
2y
g4 £ (100 15 (2| A [FIEH| 10 7 4 11800 | 90
T AL BE13501 25 |AHE| & AUF 20 9 16 12000 90
X 2
G5 | EE[350| 25 |48 A g3y 15 7 12 125001 90

@ NP BFolsary 42
el ol AAEE HHP AT AYT 2R ojuuH HAe pM=
Ag AT B4 FE D APIET Foon fr12gRe dAwd ¥8

o g3, BHFYTY EALS GE, AAEGECUNLY Hluy FAdE Bo)
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<E 68> AlgAY EF oty 43

T g1 |AAL FE |G| A B A
A |9ud B4 H0| OM | TN | Q4 [ng83 A
K" |Na [Ca |Mg
151 % % | p.p.m ime.100g
S~ AF+|SL 149 ] 353 | 011 | 515 880 103610.19{0.89{0.29
°7 lagslsn] 48] 595 | 021 | 176 12.76 10.3010.1011.10] 0.04
2y 1 L [ 50] 512 | 018 3.6 10.12 10.1510.09{2.67] 0.69
B9 L [ 501 714 | 025 5.0 1320 10.19]0.14]3.73/0.77
At AFSISILL 45 | 652 | 0.25 9.7 1298 10.2310.10/090]| 0.28
N g9+ |(SIL| 45| 719 | 040 | 104 14.08 [0.4210.08|15610.32
L) MSAE
(1) o1&

G1d YAEE BANS olE ¥ Folg g dAEE Hludd BE <E 69>
o} Zol H - FYFET ol 3 5] ol go] Roly T, B3 FEFETF
7b o Rolxle ARE Holn Jdon, dadE 84 Folgd FAANL BYE <
a9 17, 18>% 233, AdTE Bidold] FolgoAMe AL Y = -74X +
846 ( R® = 09272 Yoz dexton, #¢4+y Biold Folge Y -
-7.6869X + 75911 ( R® = 09327 )& ey HAidolde] Zolge AAEYol
BEsdEd A4 e

<E36> ZAtolAFe] Zolg 99 %
e . 12232 [ 332 [4d 3 [sdab[ 632 | 72 2F | 8@ %t
091) | (92) | (93) | 94) | (95) | (96) | (9 | ('98)
az Ad% | 8 | 713160 | 52 | 43 | 39 | 34 | 2
g% | 76 | 65 | 48 | 46 | 28 | 22 | 20 | 16
. Ads | 74 | 67 | 48 | 3 | 34 | 32 | 2 | 18
g4 | 79 | 63 | 46 | 43 | 36 | 34 | 32 | 22
. AQs | 83 | 8 | 67 | 56 | 49 | 48 | 43 | 37
i g5 | 69 | 69 | 45 | 41 | 25 | 22 | 19 | 19
A Ads | 77 | 70 | 66 | 63 | 47 | 38 | 38 | 23
o #94 | 8 | 63 | 52 | 53 | 23 | 10 9 7
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Buetd A& ol 0% "ol Bitoly AujAl o4 F gdo] F#HY o &
stod @ojsts Aol FAF Aoz ATHUG

sotg8(24.89)

90 ,

80 L

70

60 \ s
50 i N

-
40 * A

1
30
20 S

o ZAE e 5 a Y x avg

A8 (avg) |

<2 17> AGFdst gl Zol s

gotg(Ra gd)

80
70

60

50 \;\ 4
40 i N y—+—7-6869x—
30 \’\" . R2 =0 9327

20 i — <3 -
10 S .

7y
0
-0 0— 2 8 8 1l 10

¢ ZE m EL a4 MY x avg"—"&@(avg)}

xe
£~ —_——

<219 18> syt Bl Zolg
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2y JdAEE FAE BAFE F FoteS dxbdzE vludld XY <F 70>
7 o] A - GFFYT thEo] 3@zt Folgo] PolF i, RAtelAe H e
T Y2 HAFE Tl g RolAe ZAF}E Holn lon, ddd FAAH
Zobge A4 M@ <29 19, 2057 2%, AA4Y EALH Holgol
el FAAL Y = -81714X + 96933 ( R® = 09842 )2 Yelygon &g+
g 2433 Zo}gL Y = -76X + 966 ( R® = 09464 )22 Y&y a2
o] Fot& 2 AT Yol AFTrHEH A dEWh

ool ¥MAAZE B FTAE AT YUAuste FFdE 12~13d9]
ABsA DHEFo] (%2 Woixd mAtelAe Aerte Fd
g g A FAHg AuAl GFF 10de] AR o s Brofdie

of Felg Aoz Algsy, A7|Hog HAAdol U FEVAE wol7] AT

L

A9e s Aol AAMEte FAARAA FoheEd 5 o8 AR

<E 70> FAAAT Y Foid @9 %
A R R e I I IR R e
('93) ('94) ('95) ('96) (97 ('98)
B 90 82 70 62 56 50
s
S Ay 93 81 70 63 58 55
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y =[8.1714x

+96.933

R® =0.9

842
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_ o

Av4
ER LTI

)|

<39y 19> AATYs FAYRT Zolg

100

80

60

40

20

sots(Hug9)

+96.6
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/

<Y 20> BEE P AR Zol g
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() A&E 4543
A AR <E 71> o] 2F L BAolA T Y = 02579K + 1.2388
( R = 09408 )2 Uehton Ex3EToAE Y = 045MX - 02397 ( R* = 09214 )
2 Jehd 2F45L Batoldrt FAuEo] & 37188 Jeiirkay 21, 22>

<E 71> A&HF ARAR(ZF) 99 g
7+ 1 2 3 4 5 6 7
2 4 14 1.6 2.2 24 2.6 29 29 3.2
A 0.2 0.3 15 1.8 2.0 2.3
4
3
2
1
0 — -
0 2 4 6 g 10
e 1 m 2 43 - 4 x5 e 6 + avg—ﬂ%%(avg)}
<ad 21> dakd BAelHT 25 As4E
ZE(EA)
4.2 —
3.5 L
20 ——
2 = ‘z//i y=0-4504x =0-2397
1.5 * * RZ—=g-95t4
1 / 2l ge
s
0
0 2 4 6 8 10
{ e 1 ®m 2 a avg M3 (avg) I

<29 22> dad FAAART 25 AS54 Y
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23 AZE <HE 72> o] B4l FAAME Y = 0352X + 13.784 ( R2
08474 )9 FAAEL A1, FAAFFFAME Y = 0.6657X + 3.0857 ( R2

09589 )2 e} 2FARR vl FARFol Rioldut JTAM—

QiAo He Aoz Yehdoh<ad 23, 24>,

<E 72> AN BAFLH(ED) 29 om
7w 1 2 3 4 5 6 7 8
2 4 14.5 146 14.6 14.9 15.1 16.0 16.6 16.8
T A 4.0 4.4 4.6 5.9 6.4 7.2

=2 (24
18.0
16.0 —
[ hd

14.0
12.0
10.0 yl1=0Q 352x +13 784
8.0 R? =0 R474
6.0
4.0
2.0
c.0

0 2 4 6 8 10

| e avg M8 (avg) |
<39 23> BAel4T 23 4S4Y
2 2(E X))

10
9 /4
8 =]
! /
6
5 y =0.6657% +3.0867
4 - ° R? =o0los589
3
2
1
0

0 2 4 8 8 10

[ e avg =M g (avg)l

<y 24> FARET 2 ARAY
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i 2o AABALE <E 73> go] EAREFs AR K Ao
Uehdon gaelaFe 224 AF FAAL Y = 02939X + 57086 (R® =
07167 ), 2ASFFE= Y = 03286X + 2 (R® = 08232 )& Yeldti<ay 25 26>,

<E 73> A&F A{FHEAT) @9 mm

1 2 3 4 5 6 7 8

50 6.4 70 7.3 74 77 7.1 8.1
20 3.0 3.2 3.3 3.3 4.1

o[ | 4
2o | He

SHZ(2H)
10 X l
° 4_}______;_———-:"‘_;—._—:-——1—'
6 g A & - *
4 y—=0-2030%—+6-7086
- 2 .

5 R =0.7167
0

0 2 4 8 8 10

e 1 2 43 x 4 x5 e avg ME (avg) |

<29 25> AR 4s4E

6
5 i
——-"",
4 //
3 B il *
/
2 & y =0.3286x +2
1 R? =0.8232
0 l
0 2 4 6 8 10
| & avg M (avg) |

<3y 26> FARET $HF 439
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) 4274, 473 R 459 ¥

M Aol me AdAgel FYH, 2% R AFY dol: thed 2o

Yol }e FHAel Wol2 BW 2dAelHE W Aol 3, 3 4, 5IA
oAME 5gol ThE MWol Mt oz Wolx: Agolgor} WolEL vde
Fo Al YoME 294 FARF kAN Az Wolg AHE £

UANARE 3, 4, 5N E 2t dY BF FPog d+E Hygol Frstd 48
AN HUAE Holu, 5YPMAAME L3l Baste ZFegold.

2L 2d48E AYstus dAol F7El e}t gzl wolzt A ey
o, 53 5:d4] ot Aatm, Bz Zo] 1934 58¢] 23), 38, 480l )3}
o ¥& F3Folnt.

VAL Bzed 28 45 stollA Auistnz o we FB, 2%, §7
9 8Pz Aol7t datef A AKGY R VK Fxo YoM dF
kol S vetiedl(d F 1991, 44#F 1936, A 5 1993, @ 5 1993, & 5 1989)
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