GOVP1199904347

2IBAE Y U PYE |SYS S

TEc FNFHEs &

re

A Study on Farming Possibilities of Acorn by Developing
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SUMMARY

I . Title of thesis
A Study on Farming Possibilities of Acorn by Developing Processed

Food and Breeding Superior Variety

II. Objectives and importance of research and development

1. Objectives of this research and development

While the demand for acorn is increasing rapidly, its domestic production
is decreasing continuously. So most of the acorn supply depends on import.
The quality of imported acorns is not so good as domestic ones, which
results in quality deterioration of acorn-processed foodstuffs.

To enhance the competitiveness of crop-raising industry under the
present trade circumstances regulated by WTO, it is important that we
should enhance the price and quality competitiveness of present crops and
develop new substitute crops of much value added. This study has been
carried out on the hypothesis that the economization of acorn cultivation
could be a way of enhancing the competitiveness of crop raising industry.

The purpose of this study is to examine the possibility and conditions of
acorn as a new economical crop for farmers. This thesis analyzes
systematically and comprehensively the possible development of
acorn-processed foodstuffs, their demand forecast, efficient techniques of
raising acorns, the breeding method of high-quality acorns and the

economic validity of acorn cultivation.
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2. Importance of this research and development

This study will contribute to the technical development of food
processing and agricultural production. From economic standpoint, this
study will go far toward enhancing our agronomic competitiveness and
balancing our trade payments. The development of related food-processing
industry, the effect of environmental protection and the supply of health

food are also worth mentioning as side effects of this study.

III. Content and scope of this research and development

The content of this study is 4 areas of acorn-processed-food
development, superior variety breeding, cultural technique development, and
economical efficiency analysis. The content and scope of each study area is
as follows.

The area of acorn-processed food development has been subdivided into
acorn-peeling method, physicochemical analysis, kneading characteristics,
processed food development, preservative and functional properties, and
establishment of hallmark standards. The area of superior variety breeding
has been subdivided into distribution and vegetation investigation, elite tree
selection test, vegetative reproduction, superior tree cultivation, and
micropropagation of superior tree.

The area of cultural technique development is subdivided into root-taking
improvement test of transplanted plants, tree trunk growth and flower bud

control, fruit setting stability control, harvest technique development, and

_.17_



storing method development. The area of economical efficiency analysis is
subdivided into present acorn demand and supply analysis, acorn
supply-demand determinant analysis and prospect, and incidental economic

effects of acorn cultivation.

IV. Results of research and proposal for application

1. Results of research and development

(1) Development of acorn as a food

This study was carried out to find»that the acorn can be a new commercial
tree by introducing the development of acormn as a food, cultivation methods,
development of the high quality of varieties and economic feasibility study, and

the results are as follows.

1) Peeling method of acorn

The heat treatment above 300C showed positive effect but it needed the
mechanical instrument to adjust the heating time and temperature, whereas the
heat treatment between 100 to 200C showed negative by decreasing the quality
of product. 10% NaOH lye solution at 80C for 30 seconds was found to be

the most suitable for peeling the acomns.

2) Physical and chemical properties of acorn

Q. acetsina, Q.variabilis and Q. serrata showed in the order of weight and

_18_



edible portion of Q.uariabilis, Q. serrata and Q. acetsina showed 84%, 78% and
75% respectively. The contents of moisture, crude lipid and crude fiber in Q.
acetsing were 127%, 42% and 3.5% respectively. The content of crude ash in
Q. serrata was 2.3% and the crude protein content in Quariabilis was 7.4%.
The 14 out of 46 volatile compounds of acorn were identified. Among them,
palmitic acid content showed the highest as 54%, and showed dioctyl adipate,
methyl-9, 12-octadecadienoate, methyl-8-octadecenoate, phenyl ethyl alcohol in

the order of the amount of content.

3) Kneading characteristics and acorn food

The moisture content of the acorn paste added condition was higher than
that of non added condition and the more the condition added the more the
moisture contented. |

The sensory evaluation of acorn CASTELLA(sponge cake mixed with acorn
flour) for taste and flavor test showed the highest in 20% addition  of
conditioner, for color test 15%, for texture 1096 respectively.

The sensory evaluation of acorn noodle for taste showed the highest in
20%-30% treatment of acorn flour and those for flavor, color and texture
showed the highest value in 20% of each treatment. In the taste evaluation of
acorn drink, 5% of acorn showed highest, but it gave bitter taste due to the
tannin content which remained in the extract. In the acorn cookies taste, 10%
of acorn flour showed the highest. More than 10% of acorn gave less taste
than that of nut cookies which are commonly used. In the sensory test for
taste of woedong, 20% of acom flour showed the highest taste.

The taste and color of the product evaluated as good, whereas the texture of

_19-



the product gave no significant effect.

The cohesiveness and overall quality of acorn bread showed the highest in
30% addition of acom flour. Tendency of the bread had no difference among
the treatments and neither had between and in its favorite degree.

The hardness, brittleness and springiness of acorn paste(mook) made from
more than that of.

The favorite degree of mook made from had the most value among the

varieties.

4) Preservation and function of acorn foods

Temperature{room temperature and cold treatment) and time(0, 1,3,5,7days)
effects on the processed foods of acorn were carried out to find the proper
condition of preservation. weather the acorn flours were added or not, there
was no sigruficant difference on treatments of temperature and time for noodle
foods. After 30 days preservation, the noodle preserved at room temperature
showed deterioration effect.

Acorn castella preserved under cold condition has shown its effect, whereas
the food preserved at room temperature and without addition of acorn flour
appeared mold growth after 3 days storage, but the treatment of acorn flour
showed moldy after 5 days. In the Dduk foods, the acorn application delayed
mold appearances as 2 days compared to those of castella food itself.

On the other hand, to find the functional properties of acorn food the various
solvents were introduced. Among the solvents, water extracted the most as
275% compare to those of methanols and ethanol. By applying vacuum

concentration, the extraction was varied as 4.7% by water, 3.9% by methanols
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and 3.4% by ethanol.

To find the antioxidative effect lard oil was treated. The effect of antioxidation
up to 3 days storage showed significant differences between the food with and
without acom flour. whereas there was no significant effect on after 6 days’
storage.

Antibiotics effect was not shown to 4 varieties of microorganisms, E.coli, B.
subtilis, B.typimurium and S.aureus. The candy added acorn extracts for
making the functional food proved no significant effects due to higher cost to
produce than that of other commercial candy. Therefore it is required to
extract and add the substances which represented the acorn’s characteristics

like flavor, taste etc..

(2) Superior variety breeding

1} A study of distribution and vegetation structure

This sections were summarized to analysis plant community in Mt.
Bakwoon and Mt. Chiri area. The structure of plant community of Mt.
Bakwoon and Mt. Chiri were set up 95 plots and 89 plots by clumped
sampling method, respectively. By the DCA ordination, Mt. Bakwoon
are composed of Pinus densiflora, Quercus variabilis, and Q. serrata
community, it is similarity index between Quercus variabilis and mixed
stands of broad leaved trees were more than 55%. Mt.Chiri was Pinus
densiflora, Quercus variabilis~ Q. serrata, Carpinus laxiflora, Q.
mongolica and Cornus controversa - Q. mongolica community, it is

similarity index between coniferous and mixed stands of broad leaved
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trees were less than 20%.

2) A study of genetic resources and individual selection

Genetic resources improvement is accomplished by having a population
of trees with genetic difference and selecting the genetically desirable
trees. The survey sites to where the mother trees were growing in
natural forests and the where their genetic characteristics were developed
through natural selection. According to the standard list of elite tree
collection were selected 6 species 48 individual of Fagaceae which is 21
individual 1st year and 27 individual 2nd year. The H-6, H-7 and H-14
were extension of shoot length. The weight of acorn were heavier S-2,
S-9 .and acorn type were ovate and oblong. The average weight of most
individual were 3.1g and average diameter of acom- was 20.4 mm. The
period of fruit maturity was H-4, JS-1 and G-1 were precocious speacies,
H -10, S-7 and WH-1 were intermediate ripening species, H-7, S-3 and

SS~ 0 were late ripening species.

3) A study of vegetative reproduction and analysis of superior tree

Superior tree of Quercus which producing a high quantity of acorn
starch was from natural forest and its mass propagation method. By
grafting and cutting was studied. Survival ratio in grafting of @.
acutissima, Q. aliena and Q. dentata are 75%, 58%, 51% respectively.
Rooting ratio in cutting of sprout . acutissima, Q. aliena and Q.
dentata are 61%, 58%, and 48% respectively. Rooting ratio in cutting of

rejuvenation of Q. acutissima, Q. aliena and Q. dentata are 74%, 65%,
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and 52% respectively. By cutting of rejuvenized green wood the rooting
efficiency was increased.

The observation results of Quercus pollens with light microscopy were
as follows;

Observation results of Quercus(7 speeies) pollens with light microscopy were as
follow : pollen was monad and its size 22.75~31.25X27.75~30.75m(Min. ~Max., PX
E) and Equatorial shape in Q dlienma, Q serrata, Q dentata, and Q myrsinaefolia
were prolate, @ acutissima and & variabilis were prolate-spheroidal, & mongolica
was subprolate and polar shape was semitriangular. Aperture was tricolporate or
tricolporoidata. The width of colpus was small and its surface was smooth or
somewhat reticulate and margo was developed in @ acutissira and @ variabilis.

In the Polymerase. Chain Reaction (PCR) - Random Amplified
Polymerase DNA(RAPD) analysis was performed on DNA sampies
obtained from leaf collected from wild Quercus spp. in Kyeongnam
Province. PCR -~ DNA markers mat be used as a predictor of superior
tree in future Quercus breeding development. Eight primers were used
for PCR and generated a total of 122 RAPD markers. According to the
PCR products bands of Quercus acutissima (lane 1-10), Q. serrata (lane
11-17), Q. variabilis (lane 18-22), Q. aliena (lane 23-27), Quercus x

urticaefolia (lane28) were detected in all samples.
4) Micropropagation technique in vitro

@ Aseptic Seedling Culture in Nut of Quercus acutissima Carr ; Experiments were

conducted to establish a plantlet regeneration system for epicotyl of Quercus acutissima
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Carr.  Effects of combination and concentration of growth regulator on the regeneration
of epicotyl were investigated Seeds, sterilized with 70%(v/v) ethyl alcohol and 20%
(v/v)NaOCl and rnsed five times with sterilized distilled water, were germinated
aseptically in 400m¢ glass jar containing MS, WP agar medium at 26+£2C under 16hrs
day condition(3000lux), provided by florescent lamps, and 8hrs dark condition.
Throughout the study, ten explants were also cultured under these conditions on 40mé of
MS medium was the most effective for the regeneration of shoots. WP medium
containing 10#M BA was best for stimulating shoot induction. The elimination effect

for contamination was 8 time that more add charcoal than absent charcoal in medium

@ A Study on Clonal Micropropagation in Q. aagissira Carr. and Q serrata T. 5 The
study was performed to establish a plantlet regeneraton system for branch of
Quercus acutissima C. and Quercus serrata T. .’I‘he Effects of combination and
concentration of growth regulators on the regeieration of shoots and roots were
investigated.

The explants were cultured under conditions on 40mf of WP medium which was
the most effective for the regeneration of shoots. Sterilization of explants had best
effects under the condition of 20% sodium hypochlorite and 709 ethanol to 4 minute
treatment. The effect of explants were best in stem having leaf and petiole than
stem imbeding petiole in WP medium contaimng 10#M BA.

Percentage of survival plantlet was very high under the WP medium containing
charcoal than absent charcoal and represented survival 60% in @ acutissimg, X% in

Q serrata, respectively.

@ A Study on Growth of Plantlet Cultured By Different Species, Tissue and



Medium in clonal micropropagation of @ acutissira and Q serrata ; Experiments were
conducted to establish a plantlet regeneration system for Quercus acutissima C. and
Quercus serrata T. Effects of cultivar, explant organ, and combination and
concentration of growth regulator upon the regeneration of shoots were investigated.

Throughout the study, the explants which were also cultured under conditions of
40ml of WP medium was the most effective for the regeneration of shoots of three
cultivars tested.

Among the various combinations of different concentrations of the culture medium
added in BA and zeatin, the regenerated shoots were transferred to WP medium
containg zeatin, and resulting in multiple shoot formation. WP medium containg 10 ¢
M zeatin was best for stimulating multiple shoot formation in Q. acutissira and Q

Serrata

@ A Study on Auxin upcn Rooting system of Plantlet by Clonal Micropropagation of
€ acutissira and Q. serrata ; A Experiments were conducted to establish a plantlet
rooting system for tissue culture of Quercus acutissima C. and Quercus serrata T.
Effects of cultivar and concentration of auxin hormone as IAA and NAA on the
regeneration of roots were investigated.

Throughout the study, the explants, Quercus acutissima C., were better effective
for the regeneration of roots in two species tested. Among the two concentrations of
auxin as IAA and NAA added in the culture medium, the generated roots were
transferred to WP medium containg NAA resulting in most root induction. WP
medium containg NAA 5 M was best for root induction in @ acutissima and Q.

Serrata



® A Study on CO; Concentratons and Light Density for micropropagation of
@ acutissima and @ serrata ; Experiments were conducted to establish a plantlet
regeneration system for Quercus acutissira C. and Quercus serrata T. Effects of
culivar, CO» concenteration and air exchange rate on the development of plantlets
were investigated.

Seeds, sterilized with 709 (v/v) ethyl alcohol and 2% (v/v) NaOCl and rinsed
five times with stenilized distlled wéter, were germinated aseptically in 400ml glass
bottles containing MS, WP agar medium at 26%£2C under a 16 hr day (5000 lux),
provided by florescent lamps, and 8 hr dark regime. Throughout the study, five
explants were also cultured under these conditions on 40ml of MS medium was the
most effective for the growth of shoots of three cultivars tested Among the various
combinations of 2 different cbncem:rations of COx340, 1,000ppm), and air exchange
rate (0.01, 1™ in the culture condition.

The regenerated shoots were transferred to WP medium containg zeatin, result:g
in multiple shoot formationn. WP medium containg 10#M  zeatin was best for
stimulating multiple shoot formation in & acutissiru and @ serrata 1000ppm CO:
with 17"air exchange rate were best for development of plantlet in @ acutissira
and Q serrata 1,000ppm CO: with 1"air exchange rate were more effects for fresh
weight and height of plantlet in € acutissima and Q serrata 'France' of @ serrata

was rapid growth more than 'Korea’, ‘German’.

(3) Cultural technique development

This part of study aims at developing a low-cost high-yield cultivation

technique to establish a mass-production system of newly-bred dominant

_26_



species of acorn. The results of experiment are as follows.

1) When the root area and the shoot tip area of to-be-transplanted
nursery plant were cut properly, and when its root area was dipped in IBA
500ppm solution before planting, its root-taking and incipient growth was

good.

2) Pruning the trunk length and the main root length to 20-30cm and
dipping the root in IBA 500ppm solution improved the root system
distribution and root-taking, which seems to accelerate thebgrowth of
above-ground part of plant and to increase the number of shoots, resulting

in a better and more economical tree form.

3) The tree form and growth can be regulated by appropriate pruning
according to the age of each tree during the dormant period, and girdling

from late June to early July can increase the flower bud number.

4) When the tree form and force of 10-year-old Quercus acutissima C.
are controlled by 10kg pruning together with girdling in early July, the
tree vigor is controlled and the flower buds increase, inducing stable fruit

setting.

5) A low-cost and simultaneous harvesting of acorns of Quercus serrata
THUNBERG is possible when ethephon 1000-2000X solution is sprayed

upon the whole surface of tree canopy and the vibrating harvest method is



used 10-15 days after spraying.

6) Acorns could be stored for 5 months until earlv March by storage in
ground; storage house lengthened the period to 7 months until early May,
but the quality of acorns deteriorated owing to budding; dry storage and

peeling dry storage were most effective as a long period storage method.

(4) Economic validity of acorn culivation

The objective of this chapter is to verify the economuc validity of the acorn
cultivation as a new crop in the agricultural and national aspect. This study
is focussed on the analysis of the present demand & supply situation,
modeling and esti‘mation of the demand & supply function, prospect for the
demand and supply quantities for acorn until 2010, as well as the 'economic
effect of cultivating acorn. The major results of tiis study are as followers.

Domestic production quantities for acorn have been decreased continuously
since 1983. On the other hand, the domestic demand quantities increase
gradually. The increasing trend of the demand became much steeper
especially after the revealing take-off stage of the demand in 1991. This has
resulted in the degree of self-sufficiency for acorn from 100% in 1987 to
4.1% in 1997.

The price of the domestic acorn has been risen until 1995, and revealed a
declining trend on and after 1996. Import price of acom is far lower than the
domestic price. The prices of the imported acorn from China and the
Republic of South Africa are only 9.0 and 7.3% of the domestic price,

respectively.
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The income elasticity of demand for acorn is very high, but the elasticities
with respect to its own price and import price are low. The price elasticity
of supply for domestic acorn is low, but the substitute price elasticity and
wage elasticity are higher than the price elasticity.

In 2010, the demand quantities for acorn will increase by 2.3 - 8.6 times of
demand in 1997, while domestic production quantities will decrease
continuously. Consequently, the self-sufficiency rate will decrease to 0.06% in
2010. Without appropriate policy to increase domestic productions, nearly all
of the demand quantities for acorn will be entirely dependant upon the import
in the near future.

The farm product income of acorn per 10a, if it is cultivated as a new
crop, will be as much as rice, and higher than miscellaneous grains, pulses,
and special crops. Although it will be less than fruits, it will be 2 -3 times
higher than chestnut.

Domestic market share of acorn in 2010 will be as much as peach and
chestnut, etc. In order to produce all of the domestic demand for acomn,
6.0-21.9 thousand farmers with 2.5ha farmland should grow acorn by utilizing
38.8-142.1 % of the unused land. This means that acomn cultivation would
increase not only the farm products income but also the utilizing rate of the
farmland.

In the national economic aspect, the acorn cultivation will save the foreign
currency by reducing 0.3-12 % of the total import of agricultural import.
Acorn farming in the unused land will also improve our environment.

In conclusion, it is apparent that the effect of cultivating acorn will be very

high in the agricultural and national economic aspect. Therefore, it is



important to mmprove production system for domestic acorn from gathering

system to mass production system.

2. Proposals for application of research results

(1) Development of acorn as a food

1) Peeling method of acorn
If it could be developed to a thin layer for controlling ultra high
temperature, thin layer is more effectively than thin layer in used farm

presently.

2) Physical and chemical properties of acorn
If acorn flavor could be extracted, it is able to developed acom foods

contained acorn flavor.

3) Kneading characteristics and development of processed food

If it can be winned Health-Social Affair recognition, it could be developed
castella and noodle get more fancy and functional quality than other foods.

If it could be developed UDONG and drink, acorn is able to the economic
plants and following effectivity and economic income is more exacellant than

chestnut.

4) Preservation and function

Compared with non added products, added products was better during
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storage. Antioxidative activity and health-function were better than others, it

is enough to developed the funtional foods and natural antioxidative reagents.

(2) Superior variety breeding

1) Distribution, vegetation, and collection and analysis of genetic resources

For the acorn cultivation as an economical crop, the survey data must be
collected and accumulated on each colony of the natural oak forests of southern
Korea the vegetation of which is being changed to oak forests. Since variation
by cross fertilization occurs, selection should be carried out continuously to

preserve superior species.

2) Mass-propagation technique of superior species

To clarify the picking point, time and method of external gonophore for the

tissue culture of oak tree, and to systematize the methods of external

gonophore treatment, pasteurism, culture ground preparation and acclimatization

of tissue-cultured plantlet are necessary for efficiency of superior species

collection and clone multiplication.

(3) Cultural technique development

The stable production of acorns will be possible by planting each selected

elite species in well-selected ground, by controlling the tree force through
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pruning, and by stable fruit setting through girdling. So the land for acormn

cultivation should be expanded all over the country.
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Sample A: Quercus acutissima C. B: Quercus serrta T., C: Quercus variabilis BL
Mg>Ca>Na>P>Fe, 34 F = K>Mg>P>Ca>Na>Fe, sample &



Mg>P>Na>Fed] #2o2 JelWtd,

E 2-2. EET 71§ AR 2

ox

(G9 : mg%)

Sample A Sample B Sample C
Ca 128.7 125.4 138.6
Fe 5.5 4.4 4.9
Na 95.4 63.2 82.1
Mg 130.9 144.8 119.6
K 888.1 868.1 965.4
P 90.7 128.6 99.3

Sample A: Quercus acutissima C, B: Quercus serrta T., C: Quercus variabilis Bl

T2 d2e YRE o4 52 WA 2 nF S AR Yz 2r)w

1. Ag 2 ¥y

£E2 HEAEY 4ESH R P}

e
R
&
H1
i
o
Mo
)
W
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of
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i
T
L
i

Al zste] 2 o5t Fr], M2, 227 Sl o
T5E Az F o AEFY o, B, A, 22 T A #F A4 2HE
B g

=E3 JlxHge TEL HHELS 10%, 20%, 30% 5 37t FELE 2 =

Eg 59 TEF H7HELS 10%, 20%, 30%, 50% 5 47 FE22 AT =



g3 stadge WA stxde AzYel o8 Mzadon, AR Fo
W £Eg A WEL 7MX £Eoz At EEY staHee BEAAbe

st aky] A7, 2A7 Sol tste 64 vlm AWl o LAstgon TEe

Hl
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e T 330 UE EEY ¥7HeE 44X £FoE 23 ABRIIE ol%
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TE Z49 EIdH EAHL texture meterE A&l  maxium(dyun),

initial force(dyne), extrusion work(dyne.cm) ¥ slope & &A3ld 2434}

2. 234 9 &

7h =E2 B2E AAE stxsHetel @A A

=82 shaHEe gte] i@ BePA AHdE <E 2-3>00A4 B uwpeg ol
TEIAES HI} 3R L HMEFo) TER HI AE vl NEEI B Ao
el od, 10%9 EE 2Z2E Hrg AFL FAHM AFH  Aol7t YL
v 20% ol At AFAME el QAM NEES e Ro2 dERT

<E2-4>% REZ JtxdEte] Frle dig B AIdEM ZEIHE 10%

(*]

Hrbete 4% 71 o= AE =4 & doy 715Es gAE Wged, ¥

&

20% H7b AES BS 7T 2o VIZER 2 Aoz et

E 2-3. =Ed Ft2eate] oo g sfF@A A

Conditions A B C D Total
Pl 6 4 3 1 14
P2 6 4 4 2 16
P3 5 3 3 1 12
P4 4 2 2 1 9
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PS5 ) 2 1 1 9
pP6 5 1 3 2 11
pP7 6 5 3 2 16
P8 4 3 2 1 10
P9 5 4 1 2 12
P10 6 5 3 1 15
Total 32 33 25 14 124

P : panels, A : added acom % prepare for wheat 0%, B : 109, C : 20%, D : 30%

E 2-4 E st2dee oo g @54 23

Conditions A B C D Total
Pl 5 4 3 1 13
P2 5 3 3 2 13
P3 6 5 4 3 18
P4 5 4 2 1 12
P5 4 3 2 2 11
P6 5 3 2 2 12
P7 6 4 2 1. 13
P83 5 4 3 2 14
‘P9 6 5 4 3 18
P10 6 3 3 1 13

Total 48 38 28 ~ 18 137

P : panels, A @ added acorn % prepare for wheat 0%, B : 10%, C : 20%, D : 30%

<E 2-5>% £E2 stxvizts] Aol Y@ BEPA AHZM EEUE 10%
AARAS B EEY FHI AF w429 Aol o4 dehd® /%
& wgton 20% ol b AFelME THs AT wstel 4ze o)}

33 7|EEE ¢



Z 2-5. 22 Ftxeizte] 4z g BeAA 2o

Conditions A B C D Total
P1 1 2 4 5 12
P2 1 3 ) 6 15
P3 2 3 4 4 13
P4 1 4 5 5 15
P5 3 5 5 6 19
P6 1 3 3 5 12
P7 2 3 4 5 14
P8 2 4 5 6 17
P9 1 2 4 5 12
P10 2 3 4 4 13

Total 16 32 43 51 132

P : panels, A ! added acorn % prepare for wheat 0%, B : 10%, C : 20%, D : 30%

¥ 2-6. EEZ Fl2Hlete] 2zt g BisHPA A

Conditions A B C D Total
Pl 2 3 4 5 14
P2 1 2 4 5 12
P3 2 4 5 6 17
P4 2 3 4 5 14
P5 3 5 4 6 18
P6 1 3 4 4 12
P7 2 2 3 5 12
P8 2 3 4 5 14
P9 1 2 4 6 13
P10 3 2 3 5 13

Total 19 29 39 52 141

P : panels, A ' added acorn % prepare for wheat 0%, B : 10%. C : 20%, D @ 30%

=& stxHZe] A7 i@ B5PAA 2Ade <F 2-6>904 2E it 2

o] 71&9 stxHg AFA AxaA U7 G TE H7b AF 2R

flo

...49..



gojzles Aoz YERoy 10% H7b FEAME ARego) ¥r ax R

U 20% ol sl 7t £FelME ZAzel A WolA 7555} wolRT)

4 REY 2T A7ME me B5AA 2%

<E 2-7>2 =E =59 stoll died #5384 2A2X ZERE HutshA &
S AFd dg $3S A Uded e HF AE dHME M2 U
e ZldZez date ote did $=7 £ oz Yehdo

TEZ g0l 20~30% 7AE ZEEst E¢oy 2 ol4S HIISIAE 7
FZoM 2 Aol7t glol 238 =E2Y tte] WF FaA =AZRo=2 30%
A7F AFo]l /M Hdsign wddd

<& 2-8>2 =R T Frld Y BeHA AAEX ZED TS HL
oM ZEZ 579 F71E detdo] 3&=7F gtk 10% #7F +&ME
$717b 3A =ARA ekt 20% ol’d 7t AFAE F7I7t Filo] =ARL

o, 30%2t 50% #H7F AF Atoldles & zbol7t ' AH2Z YERR

E 2-7. 57 249 gto] g BEHA 27

Conditions A B C D E Total
P1 4 3 3 2 2 14
P2 4 2 2 3 2 13
P3 5 4 3 3 2 17
P4 4 3 3 2 1 13
P5 5 3 2 1 2 13
P6 5 4 3 2 1 15
P7 3 3 3 2 2 13
P8 4 3 2 2 2 13
P9 4 4 2 1 1 12
P10 5 3 3 2 1 14

Total 43 32 26 20 16 137

P : panels, A : added acom % prepare for wheat 096, B : 10%, C : 20%, D : 3%, E : 30%



® 2-8 =gz =79 7l g BsHA 27

Conditions A B C D E Total
P1 6 5 3 1 1 16
P2 5 5 4 2 1 17
P3 5 4 3 1 2 15
P4 6 4 3 2 2 17
P5 4 3 3 1 1 12
P6 4 4 4 3 2 17
P7 5 5 4 2 2 18
P8 5 4 2 2 2 15
P9 6 4 3 2 1 16
P10 4 4 2 3 2 15

Total 50 42 31 19 16 158

P : panels, A : added acom % prepare for wheat 0%, B : 109, C : 20%. D : 30%, E : 30%

R 2-9. =Eg I59 M2z ddt B HA A9

Conditions A B C D E Total
P1 2 3 4 6 6 21
P2 1 2 3 5 5 16
P3 2 2 4 ) 6 19
P4 3 3 4 4 5 19
P5 2 2 3 ) 6 18
P6 1 3 5 6 5 20
P7 2 3 4 6 6 21
P8 3 2 4 4 6 19
P9 1 2 5 6 5 19
P10 1 3 3 5 6 18

Total 18 25 39 52 56 189

P : panels, A : added acom % prepare for wheat 0%, B : 10%, C : 20%, D : 30%, E : 30%

<E 2-9>E EEY 4ol Az U BAA AREA 12 I+ AER
of Mz Aolz skl 2 W7k AF] dhsted Aol ARMgo] vehde

Hrhgo] 242 ARG o Z Aoz YEWy, 20% FES H7H AFo
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E 2-10. TEY F4o 2274 gzt 25734 2

Conditions A B C D E Total
P1 2 2 3 4 6 17
P2 2 1 3 5 5 16
P3 1 1 2 3 5 12
P4 2 3 4 4 6 19
P5 1 2 4 5 6 17
P6 1 2 3 5 6 17
P7 2 1 3 4 5 15
P8 1 2 4 4 6 17
P9 2 1 2 3 5 13
P10 2 2 3 5 6 18

Total 18 17 31 42 56 161

P : panels, A : added acom % prepare for wheat 0%, B : 10%, C : 20%, D : 30%, E : 50%

<E 2-10>2 =EY 59 2R iy #dTHEA A2 2B 579
HE T2 89 4222 sty =EF #Hb AFol & TEEE I ZER

o 20% BESY M AEL TUF Ao ey

E2-11. 29 5% ¥ 23 T4 24 54 24

Conditions 0% 10% 20% 30% 50%

Maximumforce 4600 4250 3958 3645 3321
(dyne)

Initial force 3550 3230 3018 2350 2125
(dyne)

Extrusion work 2271 2075 1682 1539 1186

(dyne.cm)
Slope 1.77 2.02 2.19 2.33 2.47

<E 2-11>: REY T4 234 54 2ARR2A 0%AAH 50% A =
Eg 22 H7b vgo] Fold4E gol FaHAL. T olFE Wi Ei

st gluensl ¥ Aol WEQA Aoz FPAch 53 e F 5% oo 54
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397 W2 slope7t 7F2 A Yetwch (398 At HFadS Jebd AY)

E 2-11. 28 5% ¥ &F I59 224 54 447

Conditions 0% 10% 20% 30% 50%

Maximumforce 4600 4250 3958 3645 3321
{dyne)

Initial force 3550 3230 3018 2350 2125
(dyne)

Extrusion work 2271 2075 1682 1539 1186

(dyne.cm)
Slope 1.77 2.02 2.19 2.33 247

o) SEYETY e 24
<E 2-12>% EEIREZY 74 Ee AT ZFA2AM F 46719

PHAdoY 2 F 14F9) A& U] FAHAG ol A =EH

7] 4 2ol

FrN8EE

249 27t APa7] WEolth ¥A¥ %714 S palmitic acid7h 54% HE

tu

methyl-9-octadecenoate, phenyl ethyl alcohol®] =22 uUElRtTh

Table 2-12. Volatile components of Acorn flour by GC-MS

71& ol #FFHUST  dioctyl adipate, methyl-9,12-octadecadienoate,

Retention time Components Area %
16.907 Acetic acid 0.07669
25.961 Terpine-4-ol 0. 44705
27.770 Phenyl acetaldehyde 0.04647
33.954 Decadienal 0.09681
34.459 Anethol 1.62470
35. 062 Caproic acid 1.78350
37.622 Phenyl ethyl alcohol 1.85195
45. 429 2-Methoxy-4-vinyl phenol 0.39447
46. 556 Ethyl palmitate 4.31237

4.25733

51.994 Methyl-9-octadecencate



53. 404
65. 435
69. 643

Methyl-9, 12-octadecadienoate
Dioctyl Adipate
Palmitic acid

441911
458424
54.12527

et =Ed

A T(15%, 30%, 45% H7HEZ o] w

TEg

7t e FEFHFS

SAZMTAA )Y EE(SH,

BN

FE4(FEEH S 483

AFe ATe E 2-17% 2 & 2
of Hlalel EEE Hrbe AWTFA

BT
el wol dehdon, £x2 A7t
Aere derch

Fol Z7HBSE FRY o] Frhete

E 2-17. £E8 Hrbol mE BHEEY An (%)

sample 0 15 30 45
=T 40.6

i 41.8 43.1 476
g 43.2 46.9 52.3
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sE2z AZE WL 1087 41 32% £ 99 472, % 94, 2375

2= E 2-203 2o

=8
o
2
r ]
off
gy,
>
i
X
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_(t){_:l
38
o
B
i

F 2-20. 5ol e #5AA 23

A& o 87 A z27 %4
o= T 3.0 3.1 32 2.5 118
10% #7F 2.7 3.3 25 3.0 115
20% A7b+ 3.5 3.2 3.7 3.0 134
30% H7t+ 2.9 29 35 27 12.1

WEF Y $F

sle) Az B o =Tl ua 20%AFA A JEES Bhon, 30%,
20% #7AF w22 dehdoh olE 7|&9 $F vE EEe £2e dst2 A
2 2 Rl B =28 Fou, WA 2R 2 Aol BolA FUth
1Az FFol olof $FolE TEARLDE EFY ZEHLTY Az S5

g RedFE Z%en € 5 Yok

% A% 7+

ofy
3
L

D As 2wy

HAEAQ wilol wel T2 FANF(AA)Y =E(FF, dre)E HHE A
T2 Uro] #5H, NAHY daxd 4 2 ojdSdA(RHE)E 2EY FHT
o SR (ZF, 5T M AETE Yol ddsdn. dedste AFA
atw A E7rEea S4E F 718 93] Haed A%, A4 € A dF B4

T 52 128t 108 MRS I reference A/ E o] Rt FHAIY S HEd
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Hrb HE2 229 ¥ =2¢ HZ(consistency), %3 H E(moistness), A9 &
7218t A Z(cohesiveness), A7 $9 7 (afterswallowing), 72 (color), 3t7|(flavor)
L oHRkAl viF G HZ(overall quality)E 73 APz AAsId 7AH

texture™ Universal Instrong A3t 33 whE 226l B S Yeldct

2) 2% 3% n#
7h Be A
=R HhEE 2Eistd A2 Ho glojMe AehA Ade E 2-21% 2

ket

E 221 £EE B ol tjyt DA A3

Item
0 15 30 45 0 15 30 45
consistency 3.5 3.1 2.7 2.2° 3.5 3.0 2.8 2.3
moi;tness 3.1 2.6 2.6 2.5 3.1 2.8 2.7 2.6
cohesiveness 2.8 3.4 4.6 3.9 2.8 3.5 4.9 3.8
afterswallowing 2.5 2.2 2.2 1.9 2.5 2.4 2.3 2.1
overall quality 3.6 4.0 5.2 4.5 3.6 4.2 5.3 4,7
color 2.2 3.7 6.4 5.7 2.2 3.3 5.9 5.5
flavor 1.6 3.2 5.3 5.6 1.6 2.9 5.5 59

del A%z ¥ o A pede AE: TANTI SEAS WAHE 48T
o B yehdon), Azl BEHE JIEES Rebye ¢ £ AN F
_,,}. )sl- a]o]

"
So Mx® F¥e UUAY. 249 BAW YEE T N £E



2 H7he AFAN O 2 73RS e es, Wrtdo] R4S BE
o mgm, 30 vate 442s o Ue Aoz Yehioh
47 Fo AL FAAT TEYUATEYG o J5ES A dehdz, o

Z, 871 R ANA] w3 A Axs FHMFA v =EHHEFIL HE

of

—_—

o ¥& 48 /15E7 o B Ao vy
2#3 453 F AR deds 2§82 Aols AT BRroE 4

Fe & HF71E Yol o 715357 4% A JEebw).
) 71 AR texture
TEY HAFE deldte Az Hol g 71AH textured FHAIAE= B

2-229%F #Uo

E 2-22. =EZ[H 7} ulE "ol 7|AYEA

Z 3 (%) A+=2] (%)
Item
0 15 30 45 0 15 30 » 45
hardness 13.5 9.2 5.6 3.3 13.5 9.0 4.4 2.9
cohesiveness 0.9 0.7 0.6 0.6 0.9 0.8 0.5 0.5
springiness 3.2 2.9 2.5 2.1 3.2 2.8 2.4 2.1
gumminess 10.6 8.3 5.5 4.9 10.6 7.2 4.7 3.3
chewiness 25.2 22.1 16.9 12.6 25.2 21.8 15.9 11.7

A 14 (hardness)& #7177t REH/MTFRG 2 e vetuded, 7t
Fol BEFE dolxe Agoldon, i A5 dodde A F4& 4
Rl ] 4okt

&2 A (cohesiveness) e R H7} 7o SEg A7 Alolo] @ zlol & Bo|z| Ust
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o5, 237 AFed YAMNE ZA FAdHL Qe Rez Yehygrh
2 A (springiness) 2 T 7127 7o) wlale o e Yetuygod, it
Zol BeFE 22 AL Ueuden FAIE Atojdls & fofAdol AU
2 (chewiness)E SET S H/1e Azt FHNTAM £ 32 UEW
Rony, Frtgo] FIEFE F2EHAT F AR Atolde Z FAAHS YEuA

skt

A

2
Jn
oL

£ £3(3F 45T WEHY PPl Y B Mz oz

3]
o

%

iy
i3

% BEAAE ASET. BEAA ¥Ro: 2o 472, FHE 9
el tisted YAsgon, o FEss 422 Hrsts] Astedd A= A
243 £9% §7lol Hob we 27 Felold BFol Al At

2 (A7) 54 AT ALsPN =SS sgom, 7 AR FAT

de BEA d¢e Ao ol stg AA}EE FHen, HU AMHPEE E

E 2-23. 2AEo) g BEAA HAE

&5 <N 4 3 2 1
color very light light dark very dark
clanty very opaque opaque clear very clear

firmness very soft soft firm very firm
cohesiveness| very weak weak strong very strong
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2) A% 2 1%

£ 2-24 227 25D g AAH 54
72 23R4 do4 A
s 937.6 7955.2 674
Rt 829.6 703.9 55.8

sample color clarity firmness cohesiveness
3 2.5 35 3.1 2.4
25E 18 3.1 28 2.1

de Az 2 o 457

=z
AN of £43 AFoz ERT

_.63..



A6 2 AG R 7Isd 2¢

1. A4

w
o

7h g R H¥

AdAse U EEHE UM I, divtadHed € =EYE S
Fhxdel, dutd @ 2EE YU H Fo= s 2EHY HVES 2%
dxe 8% 27 7HF A357F F& o2 YUY AFS dYstq dEH 2
2 Algstgh 2adEel g E stEAEN REY FH AFE AREZAAHE
ex - A2 9 HAH, AFL 0, 1, 3,5 7T¥EE EAsA AREFE Al

F ol

flo

gatdet AFSEE AF(20C) 2 A2(4T)ez FEEG T, A7t
gald = 0, 10, 20, 30¥ G ony, shAEg 2 B 0 1, 3,5 792 MASGA A
R

U 23 2 2%

1) 5o e A8 43

o] daide 2R Ho R gHgle] AFEZEN BE At F F

J4 Qe Aolg uEhlA Wgm, o ALAPA 0L ARE £EaE A7
$hx e FEel A EEAE YR Irol used Fuel A Fe WM

TAsgon, M2E oz Wast: dabo) Uit
2) shxEletol did AP LY
sladete] 2ee ALdME £Ea Hrh %ol BAL AF 7Y %¥e
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Solvent extract Acomn extract
Water 27.5% 47%
Methanol 24.6% 3.9%
Ethanol 22.1% 3.4%
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Column ¢ -Bondapak Cl18
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Detector UV 280nm

Flow rate Imm/min.
Injection vol. 2018
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IELEIE

B (1,218m)e 59 35° 03° ~ 35° 107 , 7 1277 34" ~ 127° 41" A}
olol #Aay glovd, YYTAY HebdE BYEH TP som Ut
428.6kiel WH oz o]f:; YE Abeltk 22 4H(1915m)e F9 35 13 ~
35° 13, £7 127° 33 ~ 127" 49’ #bolo] Al AL FEo2 7

e AFT, FIT, AF T Hdads FAE, HPEE F9d 2A

rir

43892k BH L 73 glen £HH FFdze YT 71 212T~14T
2 ZdgFel FeAT tad gdet eqFE 2 F dEA 4P

g A% Ao Weuy A3uge HPFoz THHS ow, B

fl

AR GRS HAtdo] datdE g g3 Heloh Edol Z3 EYFEIN &
B XEE T Aoy 625 F AgHol AAH dAe 2 §FANE
A 2adez FAHY A
WMed FEAE WAAGY Mol FZoz 52k ATL FHo=
SAMAN HFAe o2 EHEAIHA dj2 957 2AITE AR
A AT 8L 2AAE AR m, & 2ATE

T(Quadart)E H A3 WA 500m2 P TH.

gFajlez EgAA BAH AT dwAHA AFE A E
FEHE st EFANEE Z ZAF I AHANM %7125 AdHH B
E 0~15cme] ZHoldllM EFE AH - E&std ¥ lkeB = AEE vEF
Uoll Wo] 43842 98 ¥ ¥ & OvenollM 105CTE 2443 ARAA F

PdFe 24D UniAs 2459 2mAE EH A BAE A2z A

il

oy

THEES EGFFETY, U=, R71EEBKCa Mg 5 57



F2(1988)9) EZYEel @k AAsgc

YA AL ZATFEE BT, 49, FAE, D252 BEFD, 47
B, 2%, tEZ2ETY FF5AY AL, BS3Y YFFnY 2AEE
=4 shelh
o A4 E AL

AMzEAE 48 2AT wYTRlA 8t FL2%(DBH) 2omol

4z Qustel

A xAL A Aoy 2A2E olfsto, AFTHT FFAH FAEE vl

5t7] 918tod Whittaker®] £4& ol &8 §A}E 2 4 (Similarity index)& 7

2c

FAPEA 5 = —2C
1 2

2t zh AL, 224 7Y 7 £F3:FY FA, Ce F AT
TrE oM F AT F Fol A2 Fo FAD

Ordination# 4 & deterended corrpondence analysis(DCA)E Hille] ol
olsled BEA3tg 2, TWINSPANO 93 classific- ation®4] & 3},
olate] R E RS plant data analysis package (PDAP)%} SAS Package
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Table 3~1. Description of the physucal feanmes and the stratum of each plot for classified type

by DCA in Mt. Baekwoon

Community A B
Plot 53 54 55 57 58 39 60 65 67 69 70 71 72 75 15 16 47
Altitude(m) 310 330 330 350 390 460 510 410 440 360 430 460 480 420 420 660
Aspect SE SE SE SE SE SE SE SE S S S SE SE NE E SE
Slope( * ) 5 10 10 15 10 15 10 20 30
e of et

Height of ree /4 8 5 13 12 12 12 12
laver(m)

B

Mean DBH of tree ), 4 45 o5 15 25 15 28 25 30
layer(cm)

Cover of ee 80 8 80 8 8 8 90 & %0 80 8 80 8
layer(24)

Height of subtree 37 7 6 5 ~ 5 6 5 &
layver{m)

Cover of subtree o g g 80 40 50 60 70 50 60 70 70
layer(%)

Height of shrb o, 2 1. 2 2 2 2 2
layer{m)

Cover of shrub gy 25 ¢ 60 40 80 30 70 50 70 70
layer(%)

Number of species 15 14 18 13 15 15 10 22 19 12
Contiuned at table 3-1

Community B
Plot 6465 638 73 77 8 8l 8 83 2 “ 8 %
Altitude(m) 40 420 410 500 510 470 380 360 460 340 580 630 550 740 390 780
Aspect €£s s s SW SE S NE NE E NE SE SW SW
Stope( ") 1020 10 25 30 20 20 15 0 5 5
Height of tree (2 10 11 14 15 13 015 14
layer(m)

Mean DBH of ) oy o5 8 25 20 30 2 25 25
tree layer{cm)

Cover of ree o107 80 80 0 70 80 85 0 60 70
laver(%s)

Height of sub~ o o o o 7 8 8 7 7 7 7
tree layer(m)

C f sub-

over of sub~ oy 20 70 60 5 70 70 50 50 50 60
tree layer(%)

Height of shrub 33 2 2 3 3 2 2 3 4
layer(m)

£

Cover of shrub - v 40 60 75 60 60 70 0 30 6
layer(%)

Number of 1914 16 16 18 21 18 24 15 16 16
species




Continued at table 3-1

Community D

Plot 3 5 7 9 1l 14 17 21 22 23 24 28 29 31 32 B 34 35
Altitude(m) 490 560 600 630 600 470 550 660 640 600 570 580 600 680 630 600 600 55C
Aspect NEE N NENENENENEN NENENENENWN NEN N
Slope( ") 10 10 15 15 15 20 30 40 30 30 10 20 10 30 20 30 20 30
Helghtof tree 0 15 19 12 14 12 14 14 14 14 14 14 14 12 13 14 14 14
layer(m)
N BH of tr
Mean DBH of tree 23 25 35 30 20 18 35 30 31 17 20 20 23 30
layer{cm)}
Cover of tree 70 8 & & 75 8 8 & 85 8 8 8 8 &
layer(%)

ight of
Height of subtree 75 7 7 6 7 7 7 7 7 6 6 4 6 7 71 7
layer(m)
Cover of subtree o 75 60 60 50 30 40 70 80 80 80 60 60 50 60 60 60 60
layer{%)
Heightof shnb 5 5 5 2 2 2 2 2 2 2 3 2 2 2 2 2
layer(m)
Cover of shrub . _ I

8 50 70 30 30 30 70 50 70 40 50 60 70 70 50 50 50

layer(2%6)
Number of species 24 18 15 14 16 16 20 13 10 13 12 14 13 12 14 15 15 15
Continued at table 3-1
Community D E

Plot 30 42 43 10 13 25 26 27 30 37 38 40 41 45 46 48 52 8
Altitude(m) 540 690 710 630 500 530 500 550 630 500 520 600 660 750 700 600 300 56(
Aspect NE E E NE NE NE NE NE NE NE NE NE NE ES N NE NE NE
Slope( * ) 30 30 30 15 10 30 20 20 20 30 30 30 20 30 30 30 15 15
Heightof e\ 14 13 14 14 12 12 14 14 12 13 14 12 12 12 14 11 14
layer(m)

Mean DBH of tree 5 2 %5 20 25 95 19 17 23 15 30
layer(cm)
Cover of tree _ 80 85 8 85 85 85 85 8 8 8 80 & 85 85
layer(%)

Height of subtree 78 7 7 6 6 6 6 6 6 6 7 7 7 8 4 6
layer(m)
Cover of subtree o =y 35 50 70 70 70 60 60 60 60 70 60 70 60 80 60
layer(%)

Heghtof shrib o 9 5 5 2 2 2 2 3 2 2 2 2 2 2 2 3
layer(m)
Cover of shrub o 1y 40 10 60 40 70 60 60 60 50 50 50 60 80 30 40 40
layer(%)

Number of species 14 10 14 15 18 15 13 12 16 18 16 17 16 13 13 14 13 19




Continued at table 3-1

Commmity E F G H

Pot 9 91 92 18 19 20 76 I 51 61 63 79 84 8 87 88 8 9 b 49 30 62 N
Altiude(m) 630 660 6X 600 670 6S0 520 430 310 310 300 385 560 30 390 600 580 7T 500 560 530 290 T8
Aspect NENENE NEE SWS NE SE NE NE NE SE SE SE SE SWS¥ NE NE N NE SV
Slope( * ) 15 15 10 30 30 5 10 15 25 10 10 25 20 15 15 15 15 10 30 20 30 10 5
Heght of e s 13 14 1209 116 12 1515 10 15 16 16 16 13 13 14 13 12 12 10 14
tayer{m)

r‘:’;am?::i"f 0 30 25 25 215 B 2B %5 0 30 3 20 2 B 23 % 25
E‘;‘:(’%)“m 8 70 70 70 8 9 8 8 70 70 70 80 8 8 8 8 8 80 8 70
Height s 8 7 76 6 3 7 5 8 6 8 66 8 6 8 7 6 8 8 7 7

subtree layer{m)

Cover of subee oy 3 40 40 30 60 80 60 8 8 70 70 70 70 70 60 60 6 0 2 70 70 6

laver(%6)
Height of shwb 3 3 3 2 2 2 53 2 2 2 3 4 4 3 3 3 3 3 2 2 2 3 4
layer{m)

.
IC;‘:('W)" P40 0 0 60 30 N 0 80 40 40 30 30 70 60 40 0 40 40 6 10 50 40 60
Number of species 17 19 21 11 12 9 14 23 21 17 26 16 22 19 17 24 19 19 17 16 13 18 16

Table3-12 Z ZAtF9 d¥3A /AFe Jegd RHez gy AL
ordination°l A £28 RS HEF ZHolg, ZAIFE ExE 310~780mol

AAstz A es F S22 MAELS XEHA FdT FAEE 5 ~ 3

0° HA9Y. ux&F #HF$+zn, HFDBH, €dE:= 7z 13m, 25cm,
79.4%°l 1, oW B Z3 #HEZo HFsn % HAEZE Zz 63m, 60.9%,

2.3m, 52.1%°l9, 500mE EdE++= H

16ZF ol At

M f‘-il

TR At 24T 15/ 2ATE THsie, Fadel dAsn, HES
e 104m, BAEFEFTT< 15F°1Adc. &3 By HYFEHlx, 13719
ZAPT7 REHY, A2 GAMHO XSy, HEsn @ HFEH FFe
Ztz} 125m, 1731} 2 Ce 2#-23UFI Yol 849 22T &
stn, Hasug BAEdFTFE 242 133m, 16%5 01Ut &3 D EFYF
T2 2149 ZATIE XY, dA2 EAHA YAz FFFng
BT EHEFTTS 474 134m, 14F At &3 Ex MoluFFoln 18749



ZALFIE £33, BF FAHO HAAsiY, ddsne BF TS 42
13.1m, 15% 1A 4.

T Fe AZUFIAoH, 4709 ZALF7F E 3 500 ~ 680meoll ¥ A&k,
FFF L 95m, BTEEEFTTE 12F0U. T G BFFEETH2E 1
Mol 2AMF2 FAHY, 3352 R 243 FE 247 14m, 20501 &
3F He n24I3oz Az S48 fX&1 FF5-1E12m, FTEd

T 16F oAU

Table3-2. Description of the physical and the stratum of each plot for
classified type by TWINSPAN in Daewon Valley of Mt. Chiri

Community A

Plot 60 62 68 71 2 24 4 5 6 59 38 39 40 42 43 44 45 46 47 48 61 30 37 6

Altitude(m) 35C 36 84C 86C 33C 37C 32C 33C 37C 34C 24C 27C 27C 27C 28C 30C 30C 30C 30C 30C 34C 29C 27C 34C

Aspect SW SW SE SW NV SE NV NV NV W NV NE SE SE SE SE SW SW SW SW SW SW SW SE
Slope( *) 10153255 20151520 105 15 15 10 10 15 15 15 15 15 15 15 15 40
Height of tre \n 15 13 19 16 16 14 14 14 13 14 10 10 10 10 10 8 10 12 10 10 12 8 12
-e layer(m)

M DBH f

ean %5035 222825 3020202 48 30 15 20 15 15 15 15 20 20 15 20 20 15 30
tree layer(cm)

f;‘;l‘:%"f T 40 60 90 80 80 80 8 5 & 60 80 80 90 90 90 90 90 90 90 90 70 80 90 60

(s]

Height of sub-
tree layer(m)

?:;ye": S4P 55 50 80 80 40 30 60 60 60 60 10 50 20 70 70 60 80 80 60 30 60 50 80 50

Height of sh- .
rub layer(m)

Cover of Sh" 4 20 40 60 10 20 40 30 30 70 - 30 60 70 70 60 40 40 50 80 20 80 70 40
rub layer(%)

2252 2 2 2 2215 - 2 2 2 2 2 2 2 2 2252 2 3

Number of

. 9151413 7101212 914 915 916 714131412 9 919 6 11
species




Continuded at table3-2

Community B

Plot 64 25 28 29 32 33 34 36 49 50 52 34 38 63 53 35 19 20 21 35 8 &
Aldtude(m) 460 400 330 330 260 260 270 250 350 350 370 330 330 300 330 330 470 450 500 250 630 660
Aspect E SWNWSWSWSWSWSWE E SE SEW E E E NENENENWSE NE
Slope( ° ) 15 35 25 20 25 20 15 25 25 35 45 45 5 153 5 5 20 25 30 20 30 30
Height of tree

10 18 8 14 12 14 10 10 12 13 16 17 11 13 11 16 7 7 8 10 9 10
layer(m)

Mean DBH of tree
25 25 20 20 20 18 20 32 38 36 44 40 26 45 40 12 12 15 20 16 20
layer(cm)

Cover of tree
layer(%)

Height of subtree
layer(m)

Cover of subtree

layer(%)
1 f sh
Height of shrb 0 0 5 2 2 2 2 3 3 415 225 - 152 2 2 2 2 2
layer(m)
Cover of shrub

70 50 8 40 80 9 60 70 30 30 30 20 70 - 8 8 8 8 30 60 30
layer(%)

Number of species 10 17 16 15 13 17 22 16 12 19 15 23 15 12 15 24 22 19 13 16 18 16

Continuded at table3-2

Community C D

Plot 11 14 9 10 16 187 8 26 27 12 13 66 63 70 8 72 75 2 1

Altitude(m) 370 380 370 360 390 410 360 330 390 400 330 330 700 860 860 1150880 950 560 580

Aspect NE NE NE NE NE NENENE NWNE NE SE NE NE NW NE SE SE NE NE
Slope( *) 30 10 40 35 25 25 15 20 30 25 35 10 30 10 15 15 35 40 25 25
Height of

15 14 14 14 16 14 14 15 18 16 16 12 11 11 14 11 14 8 8
tree laver(m)

Mean DBH of
tree laver(cm)
Cover of tree & 5 8 8 8 8 9 8 85 8% 8 75 80 8 8 8 8
laver(%)

Height of sub-

20 20 20 20 25 25 20 20 30 25 25 25 24 26 26 65 26 24 15 15

tree layer{m)

Cover of sub-
60 70 60 60 70 70 60 60 40 80 60 60 70 60 70 60 8 70 70 70
tree layer(%)

Height of shr-

ub layer(m)

Cover of shrub o) 70 60 60 8 8 5 50 30 30 10 60 6 3 50 40 6 6 8 8
laver(%)

Ni

umber of e 17 4 12 19 14 9 15 20 15 16 15 17 14 17 9 18 2 21 15
species




Continuded at table3-2.

Community E
Plot 76 77 78 79 80 74 &4 86
Altitude(m) 980 990 995 995 995 950 1160 1050
Aspect NwW NE NW NwW NE SE EE NE
Siope( ° ) 20 15 30 25 20 35 15 20
Height of tree 14 15 16 16 13 15 12 10
layer(m)
Mean DBH of tree
27 23 27 23 26 25 12 10
layer(cm)
ft
Cover of tree 80 70 80 80 85 60 70 80
layer(%)
Height of subtree -
8 7 8 9 9 8 65 18
layer(m)
Cover of subtree
50 80 80 80 60 50 30 80
layer(%)
Height of shrub 3 3 9 3 9 9 3 9
layer(m)
Cover of shrub _
layer(9) 50 50 60 60 60 40 85 60
Number of species 20 26 16 16 20 16 18 20

Table3-2& A4 A ZTo Uz MAe vetd Aoz 5749 23
& classificationel A #2¥ AE A &E Aolo.

ZAIFEL e T 240m ~ 1,160mel $1xl& 3 FAEE 5 ~ 55" H Yol
Aot B2A2FY FFFn 2 HFFLAE S 42 13m, 24cnol 2, R F3

T

o] A FIE TmolAL, S00MF £dFse H 15F oAk

. A=A 9 classification @ ordination® A
Fig3-12 WLAy3xqg =ZAF 9571 o TWINSPANS 2|3
classification® 4 & 3 Ul &o]t}.

Al divisionol 4 2ARI dAEoz U¥el FARY £UFEAF 24
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Fig.3~1. Dendrogram of TWINSPAN stand classification of ninty-five plots in Mt. Baekwoon.
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[fig.3-3. Dendrogram of TWINSPAN stand classification of eighty-nine plots in Daewon valley of Mt. Chiri..
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Fig.3-2. DCA ordination of the sample plots in Mt Baekwoon.
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Fig.3-4. DCA ordination of the survey plots in Daewon vally of Mt

Chirl.
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o 2Ute FAEAF 24
zabzzkel FATHYY FA42 EA87] Aot FAEASE 4 Y

A vl 2 A2 WEAAHL Table3-3, g 4kx] 2 & Table3-49 2t}

Table 3-3. Similarity indices(%) between community

A B C D E F G
47.04
39.95 58.36

16.27 33.10 62.80

16.64 33.37 49.20 56.19

27.45 34.07 41.46 34.99 25.23

3131 55.84 66.10 43.18 4892 26.20

12.65 20.30 34.18 34.71 44.93 19.30 38.11

T OoOmmooaow

Table 3-4. Similarity indices{%) between community

A B C D
B 60.59
C 31.85 42.06
D 14.49 16.41 37.40
E 8.44 9.28 27.10 41.82

Table3-31 M9k ol AUTEYF ZFFUFEY, 2UTZIH Aojus
A, 2UHFEFAG L2HUFEY, VBUTEAS 224 UE 2NN F4
=247 20%0l 32 dety o FHY FHo BAHAYG. 2UTEUTY 2
2HUSZAY olAse E9HA BFF £2d A48 23 AN, 54
o ABULZIAR AZYY 2HUTTP) ASE Eus EsRe

dolz 4zET FRUT-SFULZYY FAULEY, 2FYEZH, B9
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Table3-40l M &= g n7F @& &8 A, B, Cs si2nst ¥& 23 D, E¢

rie

FAEA 5] Holst TysAT. 5 23 A Be 23 D, Ed: 27
20%v] 2] FALEANSE UEU A olFAYL ¢ & AN 2ay
T4 Ct 23 A, B D, Bl F2l siAsl $550] ol 2dsr 92
of he FYEAY @&ol 20 ~ 40%°} FFo T YEuo

Buell§ & ZAIAZH FALER 47 20%m HLde N2 o]AHA ol

i, 80%elddd= Az FZHI ZHolgdn & n Qe

e
N
>
=
.
2
2

0

20%01stel ¢S Ugd A oJAHA T Rz £Hdd.

J

2. EF@HAe] DCAEA
2 23d EY UE, $2YY, F718¥F R K, Ca, Mg & #ea
o3
=

A9 Table3-5, A &4tAH Table3-6°ll vtEbRtc,

Table3-5. Characteristics of soil variables for each community

Community  py Moisture  Humus Exch. Cation(100g/me)

(%) (%) K’ Ca"” Mg™*
A 4.39 6.55 5.22 0.37 0.38 0.15
B 4.26 7.14 6.19 0.47 0.18 0.09
C 4.22 9.23 6.66 0.33 1.00 0.38
D 4.06 9.60 6.49 0.31 0.63 0.27
E 4.19 9.99 7.45 0.42 2.72 0.80
F 4.17 9.26 7.19 0.18 0.17 0.14
G 448 863 6.42 0.48 2.75 0.56
H 452 9.50 6.68 0.49 351 0.70

_98_



Table3-6. Charateristics of soil variables for each community

Community  PH Moisture  Humus Exch. Cation(100g/me)
(%) (%) K Ca"" Mg"
A 5.11 19.54 9.70 0.21 053 0.21
B 521 23.52 10.90 0.27 0.90 041
C 5.01 29.84 12.43 0.25 0.69 0.29
D 476 30.40 17.14 0.32 0.79 0.31
E 473 3447 19.88 037 205 0.69
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F2IFH NG BE2A JFo We BELE AF Fo o

KRk, &, R, GkE FHE RE 33573, 38% € #fHs 2

N
a8

Z 3 Y F(Quercus variabilis Blume)d] 7R A2 23 20m X 20(400m?)29] 8
7 (Quadart) i Z YT 14049 vt EXE PF FAAo 2lcm, F
210m, &3 F 4m F ol FAHL 20-25d A olAt.

FTATZE 2Y A% $HEFS FRUTOIL ANEL 0%, L @

°l

HE, AZUE, 2FU4E SolYn =FUT, 4ZUT, 59, 24rsT
¥Fo2 AMMLTY FRUTE FLAA

[e]
o
3 12m, 8 258402 £7to] B3, £ Zo| 45mAEZ @A Exe
2

€l
U F(Quercus dentata Thunb.)el 7ix 4% Z3 20m X 20m(400m®) 3+

HZUF 127049 d9dy 5S4 23HL olF1 Jod HF Fu

THTE &4 2 A9 gL 80%0ln F&EL W@y

=

o, +FFo2 MAHALE 92YFE F23% 20cm, 2 8m, &3 2034
o2 F£7o] 1 FHEo mAxoly FA AL 3 A

Z %Y %(Quaercus Serrata Thunb)el ZAxAd% Z 3} 20m x 20m(400m*) W

A dwtd 5L FFF2AF 25cm, £ 13m, FFEF 4m, &3 25d

B AEgon, TYTFE ¥4 23 478L 80%0ln $5& FHUE, 12
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Table 3-7. The morphological characters of selection tree by leaf and acom

Leaf | Leaf | Shoot No. of Shoot Acom | Acomn | Acomn
Lines |length| width | length r10<‘:1es diameter | weight | width | length
(om) | (mm) {mm) {mm) (g) (om) (mm)
Ha- 3| 148 51 94 6 1.0 3.3 22.0 22.2
Ha- 4} 133 75 38 4 1.0 2.2 20.2 20.2
Ha~- 5| 89 41 66 7 1.0 2.1 22.1 22.1
Ha- 6| 132 45 106 8 15 24 23.2 23.2
Ha- 71 125 52 105 8 20 1.7 20.0 20.0
Ha-14| 141 42 155 10 25 37 143 14.3
Ha-15] 152 32 46 6 2.0 31 18.2 18.2
Ha-16| 148 41 67 8 2.5 29 18.2 18.2
Ch- 1| 113 37 99 11 2.0 2.0 20.3 20.3
Sa- 2| 146 32 60 5 2.1 7.2 23.0 23.0
Sa- 31 135 39 57 6 29 37 20.0 20.0
Sa- 4| 143 50 57 5 2.3 4.3 19.0 19.0
Sa- 5| 152 50 77 5 2.2 4.0 19.0 19.0
Sa- 7| 154 45 75 8 30 39 22.0 22.0
Sa- 8] 170 50 65 7 35 39 205 20.5
Sa- 9] 121 47 54 4 22 5.7 195 195
Sa-10] 132 31 58 7 3.0 35 185 185
Sa-11| 14 45 78 6 2.2 45 22.0 22.0
Sa-12| 105 35 70 7 30 45 20.0 20.0
Sa-13| 128 40 71 8 35 4.1 20.0 20.0
Gu- 1] 106 34 100 4 2.0 2.1 22.0 22.0
*. Ha-Hamyang : C-Chinju : Sa-Sanchung ; Gu-Gure
HUyF Z2Fugs dadFIuF F23UF E¥AdUYF, Ux=dyF, 4T,
g g, 20d, 24T, A AYF, IFUYF Foldd
FExoz ALy EHYUYTFE F127 25cm, £ 10m, &3 2084

_CTL
0% %7bo] T3 4uel 22 5m AEolw Zae ALddHE F3 AT

]

F7EZRALC] 9@ AALE e 49 2R E L7 A +5F 45
Z8 BEZAEE o F dAA47A ZAE 21F9 5L EZAE AdE
Table3-73 zt}.

Az A& FFMEEFHa-6, 7, 147 71 2A AZ A, A9 FH &

F£Z2E2 g3 Roez Jegen, FH FAE AHAELFS-2 957
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72g% 57g22 7t} $AL Aoz Jewm, F4A due ¢y, YA

S +%o e gsdc

AFAUR, THUT, FFUT, TRUT, 42UT L 92U5s e
2 S5 P82 ded: @AM F 4LE 64e £39 ¥3 s4e

Table 3-8. The morphological characters of selection tree by leaf and acomn

Leaf | Leaf |Shoot No. of Shoot | Acorn | Acorn | Acorn
Lines |length | width |length nodes diameter | weight | width |length
(mm) | (om) | (mm) (mm) (g) (om) | (om)

162 85 89 1.3 3.0 21.0 | 160 10/10
230 123 91 2.0 2.2 200 | 130 10/10
148 51 94 1.0 3.3 222 | 159 9/25
133 5 38 10 2.2 202 | 142 9/23

Days of
Maturity

89 41 66 10 2.1 221 | 132 9/24
- 132 45 106 15 2.4 232 | 135 9/23
- 125 52 105 2.0 1.7 200 | 125 10/24
- 113 62 39 1.5 3.1 230 | 155 10/13

TOTOTOTOT T T
QOOO\)CDOH.&OJNH

2.0 2.0 232 | 112 10/13
3.5 2.7 240 | 130 10/4
15 2.5 224 | 130 10/3
25 2.8 230 | 125 10/11
15 2.2 24.0 | 122 9/24
25 37 143 | 131 10/5
2.0 3.1 182 | 180 10/10
2.5 29 182 | 171 10/5
2.0 3.6 17.0 | 180 10/5
25 2.3 220 | 125 10/10
16 16 183 | 11.3 9/27
1.5 26 240 | 138 9/27
15 | 23 22.1 | 134 9/27
15 2.2 206 | 121 9/25
15 27 237 | 131 9721

2.0 2.3 215 | 136 9/27

111 49 52
154 91 76
112 32 70
152 72 61
89 36 81
141 42 155
152 32 46
148 4] 67
152 62 127
210 97 185
117 44 83
109 55 70
122 54 107
112 46 64
123 47 62

113 47 77

[ [ R N B |
8 %m»—-o&oooxlcumboomwo

o] UTO’C)&\)\]O’OOO’)SOOU?CDOOO’)(HOOOO\]AO’)O)O}

jesiijesiiaviiasiiasiiaviforiiosiisoiasiasiiuciiuniiosiien
[\J[\)(\)»—A»—A)—L)—oo—ar—a»—a»—ar—-»—t
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Continue dat table 3-8

Leaf | Leaf | Shoot Shoot | Acorn | Acorn | Acorn
. . No. of]| .. . . Day of
Lines {length|width|length diameter | weight | width |length }
nodes Maturity
(am) { (om)} | (mm) (mm) (g) (am) | (om)
H-26| 132 M4 83 6 2.1 25 238 | 122 9/23
H-27{ 115 | 42 66 6 2.1 2.0 235 | 120 9/25
H-28| 145 | 32 81 8 2.0 3.0 165 | 163 10/7
Ch-1| 113 | 37 99 11 2.0 2.0 188 | 145 9/27
Ch-2| 132 | 43 108 7 2.2 29 223 1 140 10/10
Ck-1} 171 63 87 8 3.2 39 25.1 148 9/7
Sa-1| 220 | 41 101 6 2.0 5.1 216 | 191 10/13
Sa-2| 146 | 32 60 5 2.1 7.2 23.0 | 220 9/30
Sa-3| 135 | 39 57 6 29 37 200 | 175 10/20
Sa-4| 143 | 50 57 5 2.3 4.3 15.0 | 180 9/23
Sa-7| 154 | 45 75 8 3.0 3.9 22.0 | 200 10/5
Sa-8) 170 | 50 65 7 35 3.9 205 | 193 9/24
Sa-9] 121 47 54 4 22 5.7 195 | 18.0 10/1
S-10| 132 31 58 7 3.0 35 185 | 165 10/13
S-11} 154 | 45 78 6 2.2 45 220 | 185 -
S-12} 105 | 35 70 7 3.0 45 20.0 | 182 -
S-13} 128 | 40 71 8 35 4.1 200 | 175 -
S-14| 122 | 46 97 7 3.0 38 238 | 160 10/10
Gu-1] 106 | 34 100 4 2.0 2.1 220 | 130 9/20
Gu-2| 118 | 62 107 5 1.7 2.2 222 | 144 9/24
Ss-0| 110 | 35 38 7 29 25 144 | 158 10/15
Ss-1] 150 | 48 12 7 2.7 33 196 | 168 10/12
Ss-21 150 | 36 105 11 2.0 39 165 | 19.7 9/20
Ha-1| 129 | 37 107 13 25 4.1 19.7 | 18.2 10/2

= H-Hamyang; C-Chinju; Ck-Chinjukumgok; Sa-Sanchung; Gu-Gure: Ss-Sanchungsangbirak, Ha-Hapchen

B 204mmed Aoz JEIWG O

o FE2 AFAUYF R B Fel FHI, FERUYFF HAEHo] YA vl
el

T HFol Y TAL Ae HHUUFES-2 9550ln FRULIH-7,19
E5e B30 3 Rtk 27 24 A YPULEH4, AFFIA +7

£JS-1, #A%G-1 $o 2431 FFFH-10, #4357, $HFHa-1

oln

2 TARF, FYFH-7, AHFTS-3, AH YN FHFSS-0 & BAFoIATT
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f

2) W@ BFOl TAL FL S-2 $-9 Solx, e FL& H-7, H-19 5
ol %7 A} A3} H-4, ]JS-1, G-1 o] 2Folx, H-10, S-7, WH-1

4%, H-7, S-3, SS-0 52 TAZFACH.

A4d FIAAE AL L SFF B

7 Mg 2O
1) gt R
7h EARM K
(1) ZEAK(stock)
1995 10¥ AAEE AHZ &4 AFGAAT Aol Adste A4, 2
Z d2US BTFE AFste 2447 o AR =Ml R

19961 3€ 10¢ =X o #HFsted 1d FE 3 Z(EE 30cm~50cm, 1~08) <&

),\1

19973 392 HEA d5o2 AHREAUT
(2) #
19961 2A k] AFAAA S AFHANM 10 ~30F£] 45, 23UTF, 9

FUT A RS A4 15m HMESE 2ol 7ANE AU, H4ee B
Jote ZEZ LATADI BUE FHNM B 194 BobNF 1997 B
of W42 AHESAT. WolAE B4E AfstE olfE AU FLE Bl
SEKE FHS A7 A7) WES WBA EAY F71% UF oIk UA A
2ol o $mz WolxE Algelol sn WU BHFUFE Hipith)7}
23 el 277 AN AT F 21 genz PYERRAL Wk oY X
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& B 37 st WolxE WANA Y2 AgHdch
W) EARE R

(1) RS B

19979 E 38 Tel EAT HMAN MEZ7 WA HE TADAA S 2717
by A e HEE FHHEZ A8

(2) ok 45

1997 292 AFUAU AgPol AAYstE HFe, TRUY, 4BUT 5 3
BfES] st 10 ~30442 MWE 10~15m foldld 2718 FPuz, 7849
gBiEs 2ol Pd4 Bl E A4S gt

2) EAHE

hA =

1997 3925Y M TF MWAKANA 1~0Eo) ®HES AAsETT HE Sem
Pstel szl EAS Busm Pre AA%dt BAe 77 Hene 4
e AAAch EHE Zol Tom BEZ wol 2~347F EER ZANAG. &
A % EHe YnE $IES W23 guT U £Z ude 9o 2%E o
& ABE 50% FFAS Loid BT HEAH Mol Bob A Alzts

I %ol 7]l WF Fobd T HlEdEd EHfFRA —F2 IS 34

Ol

A3 @718 AT BHEURI d2YHE 22 BEE GUD 59FSAE
MR E S AASEY. S, GRUF, FPHR A% 100k4E IS
st

SN

(1) AR B

Z 5m o] 10mel Hldet 2ol 50%AREe AW K+ Peatmoss
Perllite= 112 E#Ah§ sHth Mists A5B5EAE 4Asn A%G 2~38

z 2% sqck
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oAUy 228 237 M Fele 929l ko] spring cooler® A

U
o
8
e
-
o
k1

, B allR 2x7E 27CE 98 de doZ& 7HEste 27Tl
A dx ¥=E A

(2) #HAR A

BHESE HFEHAAY AT AHTR BF Zol 7~10cm, ¥ 2~3K7t &
T 23T 7R EHEHY Q4T B2 MASGL Fr)9 Mol o}z Moz W
A ke I A FS AL AMEIAULH 1997F TA2HE ST HEES
IBA. 200ppm&-ofl 3m5M) AR #F, Az AF(cley)H R 300ppm BAEAE
ol A g A5 THI % 3on Boldl TEI ARl AAEsn FE3
B4etgth HER BT S00ASR 31 BAEAAM HAAS HEe 300K A

235 oh

b BR Y e
1) # K
39259 FASHY 1091190 BARKS =4S 2%E e 2o
Table3-90] # A8t uieb o] EAEZERC A+AUTrt BRE 7% ¥ 1 o
S0z BAYT 58%, WTUF 51%9] oz HPUTrt gagel daee v
s 9S8 2ok I 99 HTURe S M4z ASHE GEEFEY £
(pith)7F A&2lol Hsiy 958 23 FAFEe) Hed 7AF Aoz A,
T Y4 Yyude W dyude o Byt n=x Zam 20| Aso A
<

o] Zol WgFo 2 fo] Ao HF FAHFH BARY F42

4

A7 grsel FHARSEA ZRUTY HBUTE 453
2% AT BRe KRBTSO 214 EER 2 Roz 47w
HEF 1Y AEAE A528E Aol Bty 43¢ 2712 APt

BEHOol AYHA HiEste Aol U
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Table 3-9. Result of grafting

- - f
. No. of |To April 20| To October Ratio of Height o
Species raftings| survivor |10 survivor grafted grafted
& g seedling(%) | seedling(cm)
Q. acutissima 100 87 75 75 80-120
Q. aliena 100 76 58 58 40-80
Q. dentata 100 71 51 51 38-71

HEgao] Zd A HE7E 1207k 43S AT doy AFAUTe £8
ol Wy, ZIAUYFTY, HAUFTE H3 £t 4 80cm, TlemE A5 Bt ¥
53l 2otk o HiE +F AA FHAHA 4EAZ Ay Aol wed gl
Aoz Aztdt
FUT BEARANAM S0l Alg Fo

5 AZA gol A HFw 4F F BERIFAI £ GRS F& FE

flr

te BAENMZE ARSA A &

ol
k)
0%
oft

o

s

D2 BAREME @ 90 Hazdm AzHe oy REA Wstd X
(1993)e SFAT740 A AAs) $& Zus} @wEste ol thate]
AFBAES A58 o Aok 223 Y2 2A APt =Eee) AAA

TE Jerng Awd ¥ Z2oz2 RE A

tjo
32

Y29 AeE HAY pme v
He W52 W2 SAt SHSE K FEe ol 2B F + gL 4
S Utk ol ® olRET F BATHARGH A FT W YT
RAEECIY MIAES A% BHA BASZAE BAEZ 23 o1 Zaga
PR

2) # &

) GHEE A

LM BAEAZ HHE HAREMKS Table3-103 2o},

45t gEEC) 61%2ZM e BRI 58%, WBUF 46%Eoz o
Zuse WEFR I8 Stk BERAXS HHCL Yo} JoWN BHS =R

@I callus7t Fol2lz F4H ARl HFae 2ot
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Table 3-10. Result of sprout cutting {green shoot) of Qercus

Speci No. of No. of Ratio of rootings(%) Only callus form.
pecies cutting | cutting rooted °0 ro_o nesie survived

. acutissima 200 122 61 65

Q. aliena 200 116 58 52

Q. dentata 200 92 48 38

old A& AE o] o AW wTo] A FHELAEL AT sHokd HA o
ol HzF olfrt AFaAZ A AT BRUF ¥
o e zdol Atk 3 FWpith) 7t 22 AHHY Fo] Moo Yo W

AM AAH oz 2Hd0 ddgt: FRHZA LA7FE AYIIL o e 22

L) & R

19973 3¥el HFEHE EHE 194+ TR 8#XR3d 74 Fe7x 3FE &
71 A AP AF, BF FSE{b(Rejuvenation) A ] A+ E BASIA S #He K
BHRMHK S Table3-1101 AA] At FFaduFo 282 A% A Pl
A AR SAER] A T2 go] 61%A ¥Eko 13%H F7F st 23
Rl QoiMz =welz] =24 58%, HEE SALFAME 6B6%EM T%F
et z, HauFol AdM T 46%9 52% 24 6%d SISt T ol @3 o] 3

FF R5FoA LZEo] FAEAL BEHMALHAN HFKE THANA HBHEE I

b7t St BYEET o] AFE AEstd 22 go] ot RS AR
g |EATIcH BES vdde 47dd

Table3-1201 4 B dielzol HFEKE 2d2 AR Bo #EAHAA
A A7t Fiy 9% BRES =
of gle AL Fi 11%Y ZaHAh olgk Zo] Hymnz BHRRE w4
' dTE X(1993)0] AT BAEERRKAAM ZES o Aok

A BRE HA SUAT callusT F4H

4
o
i
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Table 3-11. Result of green shoot cuttings of Quercus

L No. of No. of . Only callus form.
S Ratio of ti 9%
pecies cutting |cutting rooted 0 of rootings(3¢) survived
Q. acutissima 150 111 74 21
Q. aliena 100 65 65 16
Q. dentata 50 26 52 11

Table 3-12. Comparison of sprout cutting(juvenation) and grafted seed!
-ing cutting(rejuvenation)

Ratio of rootings(%s) Only callus form. survived(%)
Species . |Grafted seedling . |Grafted seedling
Sprout cutting . Sprout cutting .
cutting cutting

Q. acutissima 61 74 36 14
Q. aliena 58 65 26 16
Q. dentata 46 52 23 22
Mean 55 64 28 17

ek, FREAMBHZE 10848 =49 BEHFEKAAM F¥H 30%9 BEXS Bide
Bn7h FUREA b3 gl BEgou B A 20d4 oo H#MA
e BHBRERS 52-72% 2 R FIUTH HAZENEEA 7180 A
1€ 7HA gt 4 Ed

o}
5

HRELE RAKKEAN =EZ Y EEREC

—

R
H1

Eg7t A0, A& &F

P

# e Hol ¢ HEfES HLdn oRAA F

e

¢ wR%de A kKE
WEHA ¢ oW ALY Bk Laold HFKE BEAND o WFKST 1

o
=

FAE BARA #EAAMA YFE EE(BHEHRLD)BHE FRe Koz BRN

A BAE EXT T Ao 7in EEREHEAE HEARS #A, H8uE
#Eol A% ArtA HEeol Aoy BAES FUFR 54 BASLA T
BURBLKC] #A%K 77 A 2% HIE He APl Az, = EXKY
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YES wol $FY FAAE HE e MES ¥3 AMZF U7 Ao 6t g
s 2 pHrEolaby Y, & EEIERTRS SR Bae AN vle
o] 8 7HY olFu AT £ Y& ¥ ofye}t Ade] Fosm, BEAYLYI
2ol Ak whabA Kk HRAM ML mmiEel BoEt HES A&

o] FUTH ERAE dFFH A7le Kol &d - 2go] R3ith

% 2 o

AT g2 Y4 VY WP HIUEel HHY AP R ¥
Sqesu B ATNE FAYRAMA SEet 23 ARl we %A #
GEF WolAE AfAIAA WANTE SHez H2L @ v OeH e 2
3g A

1) A5 #3&e AFAUFrl 75%, Z3UFrF 58%, HAUT 48% ol

2) "olA AbsFolAMe ¥IZEE AFIUFIE 61%, AT 8%, HEUF
48% ol

3) HERAAM AFHJAD Aol LTEE AFUUF 4%, FIUF
65%, BT 52%=2 YERRT

oj el AN AFe] AFES} HPoz AESHH LT2o] foldd FuF
o

2. ERFES o
7b A

D As %8y

DIEETIEE
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B 1998d 4¥Y7tA A&
FFT, AT, AFA] FAAAM #H1E7E S8 A58 A FAA RS K
%35 Dry oven2 & HAZAIA F&A XA Hasgdos 2@ ol&qe

H AHG Age FF9 FAE Table3-133 2o

Table 3-13. Collection data of the samples used in this study

Scientific name Korean name Locality Date
Quercus aliena Blume ZAgg Mt. chiri May 15 1997
Q. acutissima Car. g yF Sanchung May 1 1997
Q. variabilis Blume TaUsE Hamyang May 13 1998
Q. serrata Thunberg E3us Hamyang May 13 1998
Q. mongolica Ficher AzZys Mt. chiri May 25 1997
Q. dentata Thunberg o 5 Mt. chiri May 10 1998
Q. myrsinaefolia Blume THAI G F Chinju Apr. 17 1997

W) e R

skl BREstn U9 fE¥ S Livingstoneol & B 3% Erdtman 57&:<S F
At &3 22 HEoez2 A28 A (Acetolysis)& A 70% Ethanol
Bl RES A7 FIE A

@ 5ml9] glacial acetic acidE centrifuge tubec] ¥ oA fE¥HS ¥ 5%

] @O0 NUF LERS dehdc.

@ Acetolysis mixture(Acetic anhidride : Sulfuric acid = 9 : )& ¥ & 3
hoodot 2ol A # 404 fl water batholl A £}
tubeE H3IF FELH/HANAN LERS metdd
Acetic acid& %o # A& thd Steel wire mesh(0.14n) 2 #BA 2 o},
WEE #BE SO0 AIF LEKS oedd.

kol distilled water bathE Y1 &E.OLH5 I,

0 © © ® ©

5% KOHZE % I water batholl 204 £ ch,
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TubeE H¥IF ALHEIY tEBES .
@ distilled water® Y1 #HOD B EEKS HaA I Tubed d&= EH
% 70% Ehanol Bkl RE ST

o) FEHBEA®

70% Ethanol B#E FE Y E¥ME glycerine Jelly® & A A paraffine 2
ZAE & T praparatE A FHA FEY, FEUA SHEYe FAH AT
Hel def 52 #3880 A (Olympus BH-2)22 1,0008] &) ste] =2 3}
< Z+z 8ox ¥ WBEWES AL

M

2 fRZoAy FHE £ov FZ Erdtman(1952), Faegri and Iverson

(1964)9] 8ol 8 U&3FAT F2T &oje F(1973)E .

PANE- = i g

AU SE THEY EHS AW 202 AP E AX s E Y9 Equatorial
view(FBEEN A BE)SH Polar view(EN A Bz)e BuUFos Z
AbSEI PIES #EE Table3-149 2ok

P PLe dY(Monad)el L A7) 22.75~31.25%27.75~39.75m(P X E, &/
B~ AME)E FH (Medum sized)olZ, 7} & BN FE49 4& 7}
A AAYER Fi 2462 X 2090m(PXE)eld, 7}3d & sEde AZyR
2 34.88x%29.13ume] A t}.

#B @R R (Equatorial shape)ol Al Z3uF, £34F, €24, /MAufe
RIRE(Prolate)o] 2 A+ UF 9 ZFUFE 3 KEKRE (Prolate spheroidal)©l
o, AZ2UTE EmEIRZ(Subprolate)ol th. MWL AR (Polar shape)2 ®=AF
(Semitriangular)olt. 3% O (Aperture)e =FLE Z(Tricolporate) =& = 4L

# % (Tricolporoidata)el I, & 0 (Colpus)e YRtH o2 fgo] F& Holaw,
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RES FHKIAG vlobg Mikeldon nAZMargo)s A5a s 2
FUEs EEdol Ao

Table 3-14. Pollen measurements of Quercus Species (unit : (m)

Scientific name Polar length(P) Equatorial diameter(E) P/E

Quercus aliena Blume 25.25(28.23)29.75 22.25(24.35)26.25 1.16
Q. acutissima Car. 26.25(29.73)32.50 21.25(26.55)31.75 1.12
Q. variablils Blume 26.25(29.38)32.75 24.50(26.50)27.25 111
Q. serrata Thunberg 24.50(26.10)27.75 20.50(22.75)25.50 1.47
Q. mongolica Ficher 31.25(34.88)39.75 24.75(29.13)32.50 1.20
Q. dentata Thunberg 27.50(30.30)32.50 24.50(25.75)28.75 1.18
Q. myrsinaefolia Blume 22.75(24.62)28.75 17.50(20.90)24.50 1.18
¥ Minimum(mean)maximum

3 H 2

FUFF 7THA BT EHES XBEANMFOLZT BERT KRS v 2o

Tt Bfolxn (el

Max., PxXE)o]l 5 dfi(Medium sized)elth. #EM®E ¥kl Y A
T, W9dyF, AR E FFEoln AFeEuyFd FAUYFE FATFHoIY
AZUYT = ol FHojrt, FHR K S TEFTo] =Kot} Wol = 3FF

Y =& 3437l FFE o]

A7lE # 22.75~31.25%27.75~39.75m(Min. ~

FL Holn EULX FEAoIAY

FAolAL AnKke FFIduTd YT gL
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Pho. 3-1. Light microscopic photographs of pollen grain{Quercus)

1) @ aliena 2: Q. dentata 3, 4 acutissima 560 Q. varighilis

7. 8 Q. serrata 9, 10: Q. mongolica 11, 12; Q. myrsinaefolia



Aolg BolR AT WEEF AS Ao
Aole guid T geiard ARolA 2AY

AME AAZ TRol ofzigel o} HHA AHARE 2 4 glof FYHY

FHo] E7l% st H7IgE o 4§ FHEL 24 E AH HZo= DNAE
o] &3 EAol B FHE I Qo] 2¢ ol &Hm Yok 53] PCR 71H &

o] &3 RAPDS EARIAs wHAFo2ZAN AEF e A H13 wHolE
g215l=d vy 2AdE st Jquk B FAMAME 2870 A F43 wWHolE
RAPD & |83 € polymorphism 2.2 ##stx Aoz #Adstd Azt

dEEAE EMsA

$BEF4S dstd 248 7 A FUTHF Aol B Bo)

[«]
o
F F, 2345 457, 2

=

o)

kg

75

ofN

FrAUF 1057, 24T 637
327 § % 8379 AAA DNA ¥4§ A=g Az

FTHY ZAdFo] B& iU F334 ZALdA(Marker)S 7] A3
H
S

2% 9 Ag 0l1gge dARz2 vidsly FZ89d. 2% DNAE
260nmel A &% =(Beckman, DU 650)8 &£ A3 FEZE2 A4dsdzn Imw%
10ngo] H X% 3438 PCRO| A& ctt. DNA FAEAALEE Table
3-1594 4 Eevteh 2 zAANM F£35UAZ, RAPD o AH&d primer 9

DNA sequence = Table 3-1691 4+ 2o},
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Table 3-15. Polymerase chain reaction program for DNA amplification

Base condition reaction
Composition concentration temp(C) time
Template DNA 50 (50 ng) 95 5
Primer 1.0 (50 ng) 94 o -
dNTPs 25 u0(50 ng) 36 h Sec
Tag polymerase 04 1£(50 ng) 74 ) se<.:.
10 x Buffer 25 (50 ng) 74 ! frun.
MgCls 30 u(50 ng) 4 30 fn.
ddH.0 106 1t -

PCR ®¢ % ethidium bromide 7} & & ¥ 15% agrose ZolA H7F T
AxNEn, A71gEol B¢ Fole UV transilluminaterdl 4 band #% & <l

3t c}2 polaroid camera #%3ly 53}

Table 3-16. Information on primers used for polymerase chain reaction

‘Primes Sequence ( 5’ to 3')
OPA - 10 GTGATCGCAG
OPA -16 AGCCAGCGAA
OrPA - 17 GACCGCTTGT
OPB - 06 TGCTCTGCCC
OPB - 07 GGTGACGCAG
OoPB - 10 CTGCTTGGGAC
OPB - 11 GTAGACCCGT
OoPB -~ 12 CCTTGACGGA
OpPC - 08 TGGACCGGTG

) ZE2F A nF
RAPD #¥ledl 932 7 x= Template DNA, Primer dNTPs, Tag DNA
polymerase s £ & ZAldlyg A& #Ystna sdded, 2 273 S0ngd

DNA, 25pM 2| primer, 25uM® dNTPs ¥ 2 unit® Tag DNA polymerase
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A Egoh

Zzde  94TCodAM 40%37F denaturation, 36C 4 40% 7' annealing,

ol¥

74CAHN A 1837 extention® 2 40cycled F3dd F 74Tl A 587 double

helex formation Al7]& Aol 7% F£& ZAA}E BV I} Primer 50 & ol &

=

Al

y e =

I

3l9 polymorphismeol 71% S 3 A Yetye 8/ primers w3
€ primerl A YElY AA DNA bande 1017 o1 x, DNAxZE 3770

2 et oi( Table 3-17).

Table3-17. Information on primers used for polymerase chain reaction

Number of Number of
Primes Sequence { 5’ to 3') Total amplified polymorphic

markers markers
OPA - 10 GTGATCGCAG . 11 6
OPA - 16 AGCCAGCGAA 10 3
OPB - 06 TGCTCTGCCC 6 4
OPB - 07 GGTGACGCAG 9 2
OPB - 10 .CTGCTTGGGAC 7 5
OPB - 11 GTAGACCCGT 6 7
OPB - 12 CCTTGACGGA 11 4
OPC - 08 TGGACCGGTG g9 6

RAPDE o] &3 #UFF9 band patterne primerel & wat ZTA 3
W2 FEo] 7tsd FAAA(marken)E 7FA 2 AAY. = primer OPA-10,
OPA-16 % primer OPC-89l A & band pattern ©l 713 g %stA Jeyc =
Ao 8ly5F (lane 1-10) band patterndl Al = A& zkel Holrt A AR A4g
U Ade 1H bandE B Ut Primer OPA-10, OPA-16dlA4 Z &Y F
(lane 26-28) Z#YF(lane 22-25) ¥ £y F(lan 11-16)% F+ band 7} AR L

u, Z3F9k #FAHEE band patterng B o ZFUF o} FAG FEdFES A
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Fig. 3-5. DNA amplification pattern generated from using RAPD markers.
OPA-10 ( 5'- GTGATCGCAG - 3') was used as a primer.
PCR products of Quercus acutissima (lane 1-10), Q. serrata (lane 11-16), Q.
variabilis (lane 17-21), Q. aliena (lane 22-25), Quercus x urticaefolia (lane 26-28).

Fig.3-5= primer OPA-10% ©°]| &34 RAPD markerg

&
2

g ez A

e

4eEe 71259 FF band

i

7t

X
ks
°
52
s
9
),

, A ud A (lane 1 ~ 10)
ol 4 polymorphism % band A %& Yetdd. 24T (lane 11~17), &3

U5 (lane23~27) & ZZ F 4 F(lane28)

£
N

bl = #AF3F band pattern® X

q ZEAUEs} 2AYT 2HY BPEoz JAHAG

- 121 -



517—

222—-

1198—~

222~

M1 2 3 456 7 89 10111213 14

Fig. 3-6. DNA amplification pattern generated from using RAPD markers.
OPA-16 ( 5'- AGCCAGCGAA - 3') was used as a primer.

PCR products of Quercus acutissima (lane 1-10),

Q. serrata (lane 11-16),

variabilis (lane 17-21), Q. aliena (lane 22-25), Quercus x urticaefolia (lane 26-28).

Fig.3-62 primer OPA-~16€ ©|&3t9 RAPD marker& 2<%
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Fig. 3-7. DNA amplification pattern generated from using RAPD markers.
OPB-6 ( 5'- TGCTCTGCCC - 3’) was used as a primer.
PCR products of Quercus acutissima (lane 1-10), Q. serrata (lane 11-16), Q.
variabilis (lane 17-21), Q. aliena (lane 22-25), Quercus x urticaefolia (lane 26-28).

Fig.3-72 primer OPB-6% ©o]&3d RAPD markerE 2% HRO2ZA,

primerOPB-113 2ol 7t% ©&adM FTHT A

“ =

Rl

AABFUEF 72HY
% bandE 7FAZ URIT, ZEFYFE (lane 28)F A3 ZE

—

%
guidct. AsealuFlane 8) & ZHEY

ol

o
o
i

polymorphism 3% band =
(lane 14)ol 4 & bandel £#o] ©Edtd A8 ® primerd] e A4 A
=

A ohyd Pezel deths ZFe) FEAANE AT A% ook HATH
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Fig. 3-8. DNA amplification pattern generated from using RAPD markers.
OPB-7 ( 5'- GGTGACGCAG - 3’) was used as a primer.
PCR products of Quercus acutissima (lane 1-10), Q. serrata (lane 11-16), Q.
variabilis (lane 17-21), Q. aliena (lane 22-25), Quercus x urticaefolia (lane 26-28).

+-

Fig.3-8& primer OPB-72 ©°] &3 9 RAPD markerg& #A& AoZ A, A+
ZUF A< (ane 1- 109 A polymorphism#& band® 7HA 1 AR e=d 2 7t
24l lane 8% 9olM & & LM Yeue FFAUF IF band S
okt 2FUFIG F lane 1494 = bandel & F7F obF 9l oFg wkd

lanel3-17d A = & #FUFF 0T B bande ZAo g4 HAS.
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Fig. 3-9. DNA amplification pattern generated from using RAPD markers.
OPB-10 ( 5'- CTGCTTGGGAC - 3') was used as a primer.
PCR products of Quercus acutissima (lane 1-10), Q. serrata (lane 11-16), Q.
variabilis (lane 17-21), Q. aliena (lane 22-25), Quercus x urticaefolia (lane 26-28).

Fig.3-9% primer OPB-10¢ o]&3&E=d, YT 29 71222 18 bandd
T YEetgoy, FFYFAdlane 21), 4Fgd Y F(lane 8)2 T
band 282 " %sld o & F
g Aoz ARdt E AFud
S (11-17)7 # A+ band pattern® B of & #3539 @ 2z gztyQ

ZRol ATFsolok & Aol
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Fig. 3-10. DNA amplification pattern generated from using RAPD markers

OPB-11 ( 5'- GTAGACCCGT - 3') was used as a primer.
PCR products of Quercus acutissima (lane 1-10), Q. serrata (lane 11-16), Q.
variabilis (lane 17-21), Q. aliena (lane 22-25), Quercus X urticaefolia (lane 26-28).

Fig.3-102 primer OPB-11& ©°] %389 RAPD markers ZU% HozZ A, <

A AHAIEdE primer® PFAMxIE ArgguydE AW (lane 1- 10)A
polymorphism3t band& 7FX 2z UAAo. EFUYFE F<(ane 11 -17) FdA
lane 11- 16 oA &= band®] & &o] Heol 2M=z ¢

=

<)
o
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Fig. 3-11. DNA amplification pattern generated from using RAPD markers.
OPB-12 { 5'- CCTTGACGGA - 3") was used as a primer.
PCR products of Quercus acutissima (lane 1-10), Q. serrata (lane 11-16), @.
variabilis {lane 17-21), Q. aliena (lane 22-23), Quercus x urticaefolia (lane 26-28).

Fig.3-112 primer OPB-12& ©}j& 3 RAPD marker& #<U3 R 24,
Gl HE" primerdt =BAEZ AFEHUdF TP (lane 1- 10l A
polymorphism¥ bandE 7Fxl: Ut EFUE A d(lane 11 -17) FolA
lane 117} 12, 1490 M & band £&0] "¢, 2E2H YT (lane28)e ZH Y

F9 FAME bandd] ¥4ES R
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Fig. 3-12. DNA amplification pattern generated from using RAPD markers.
OPC-8 ( 5'- TGGACCGGTG - 3’) was used as a primer.
PCR products of Quercus acutissima (lane 1-10), Q. serrata (lane 11-16), Q.
variabilis (lane 17-21), @ aliena (lane 22-23), Quercus x urticaefoliallane 26-28).

Fig.3-12% primer OPC-8& ©]&3td RAPD markerE &A% ZoZ A,

FFUdF AW (lane 1- 10094 polymorphism% bandE 7} UAAY, 4

AA

%
guFe ITH bandgE BRI, EFYUF I lane 11-17), TFYF A<

My

(lanel8-22)dl M & A raudFd ZAUFIDAA B45e 57 bands &
z

A oy, dEAUFTT A YT {FAS band patternd E GG
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dulxju o] g Aol FASGAC
cEd 22AWFe AT FEE Tumol - m?-s'2 31 FFIE 19164

E
L eExAL 25+2C, AUSEE T0%Z ST oH, sucrose FEE 30g/ ¢,

]

pHE 580, vitamine Bs& #H7Fstd on] wid¥ e 400m 2% & Al&stdch.
HEZH RAS A8 HWEE MS, WPM, BPM, IS § 4% 9 wz % oy
AgolA wjdFEo]l =2 MS.(Murashige and Skoog, 1962)¥1x] ¢} WPM
(McCown and Lloyd, 1980)ui X1 & &3t z2uF §4 & dAsn &
g el HAwz @A T Ee] AUHoR RFUdd MSuix 2HL
dz72 stz WPMHIAA ANEAFTAE Hrletd WPM+BA 5u4M,
WPM+BA 102 M, WPM+BA 15 M 3 2742 2alsted AufEe & Lsl
I FAbsEY o}

ZEE AuFe susFA B4G Hr 45 @E 2d&E =AY
A8 =E2 F2AE WPM+BA 10gMA A& H7Eg sz} H7bst

A ge WAz TR BESD 428¢ 2ASI

o 2z 4 2@

MS, WPM, BPM, IS & 4%F9 iz F duldEolA vjFagol 2
MSH 219} WPMuiA & Hestn sjdgge]l Adyez 2kd MSHixz
2g dzF2 3z WPMuiRY ASAZAE Hststd WPM+BA 54M
WPM +BA 10¢M, WPM+BA 15xM9 3oz HAuWAE A3 A=
= Fig. 3-137% %}

EEY FHAM <& HuFHE il FFAIES AE wA wE
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Fig.3-13. Effect of shoot induction by different
medium in Quercus acutissima C.
a @ MS b : WPM+BA 54 M
c: WPM+BA 10z M : WPM+BA 15¢4M
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Fig.3-14. Effect of charc<-! for contamination in
micropropag:.ion of Quercus acutissima C.
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Pho. 3-2. In vitro growth in Q acutissirna C. and Q. serrala. T.
a) Seeds of @ acissima C. and Q) serrata T
b) In vitro germination c¢) Radicle induction from seed
d)e) Leal expression from seed 7 Multiple shoot formation
£} Regencrated whole plantles h) Reoot inductian
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a : 2min of soaking for NaOCl and Ethanol

b : 4min of soaking for NaOCl and Ethanol
¢ : 6min of soaking for NaOCl and Ethanol

d : 8min of soaking for NaOCl and Ethanol
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Fig. 3-16. Effect of explants for micropagation in Q. acutissima
and Q. serrata.
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Fig. 3-17. Effect of charcoal for micropagation in Q. acutissima
and Q. serrata.
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Pho.3-3. Clonal micropropagation in @ acufissima C. and Q serrata T.
a) Shoot induction of Q acutissima C.

b) Root induction of @ aadissima C.

¢, d) Root induction of & serrata T.
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Table 3-18. Percent of survival by different growth regulator concentration
and stock plants in Quercus acutissima C.

Growth regulator Stock Plants

concentration Clone Seedling
BA 5 uM 222+59 378+59

10 M 51.1%22 66.7+38

20 UM 11.1£22 26738

Zeatin 5 M 66.7=6.7 60.0+6.7

10 uM 689+%22 889+22

20 pM 200£39 422%59

BA HIFF AE&o 1 =4 dEG HIFE BA 10uMEE7}

Clonesll A s # ZHAAME 51.1% AE£&S B33, AT ME 66.7%2

Hir

& AELEL B WY, Zeatin 100M = A2 FA A Clonedl A 13 A
BA = 689% dAEANA AAAT BHAAE 889%] of & 4E8S vE
WA A2 BA 5uM, 20uM M2 TE 10~40%2 HELo] ¥ JE X
%, Zeatin 5uUM A 2] Fol 4 Cloneol A A HAA 9} dAygolA sH3s A
HAANM 2+266.7% 2 60.0%S & &S 2o BAAYFdE g8 AF¢L
Bt o2 v o] AZAso BY Ao v FZAd gojd 2FaE
Clone2 & A4 87} Cytokinin /oA BARY Zeatino], 3= 10uM7} 7}

¥ A% Ade ¢ & AN

) Eh ERE HABRRR

E3e] YA OAFHA FFH WFzAHA v ©E 4FgS 29
BA #4ZzdAAHTAd BA 4F2HA AHgFod suMsE 33 3
A MR w2 778%Y HEES BRIT, TP EY EZFAM 4z 733%

9} 645% HEL&L B I
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Fig. 3-18. Percent of survival by different growth regulator con-
centeration and cultivars in Quercus acutissima T.
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Table 3-19. Percent of survival by different growth regulator concentration

and cultivars in Quercus serrata T.

Growth regulator cultivars
concentration France Germany Korea
BA 5pM  733%58 645122 T718+22
10 uM  73.3x38 66.7E0.0 644+44
20 UM 22.2%59 356%80 2891+124
Zeatin 5 pM  73.3x38 75.6*=8.0 66.7£6.7
10 pM 978*22 93.3£6.7 100.0+=0.0
20 1M 17.8%£22 199%+38 22259
M France
00 - German
1 ¥ Korea
= 80
2
S 60 -
S 60
7p]
X 40
20 -
0 . S

5 10

20uM

BA

10

20uM

Zeatin

Fig. 3-19. Percent of survival by different growth regulator con-

centerationand cultivars in Quercus serrta T.
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2 253 F FFA oA U2 BAMATA ATA HAFEZ AFAG ot
9, 2 Fmm ZFuign dAH ol 2 AE 01% AgNO;F&do 32 F
= @7 wiRlel AFESH

e A4S A7t WPMul Aol 1AASH NAAS =8 ZZ 1uMs}
5pMe 2/ FFoz H7tsldoew Sucroses 30g/ ¢ & AFR3EAch. st
o o8 TALEE Fol7] A& AV HitSA o, WFE L 400me i FE

Z1ol WA S 400m ¢ ¥ B2FF F wjetH T i HAAE AN FSATt. P

)

A M BAZAE FEE T5umol-m’-sec 2 SFA, dFLE 1643,

0.
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A7t 5L IAAS NAAY 55 27 1M 54 M9 2/ FEL2 H7ME

WA M wITAL ZAY AFE Table3-203% Zth.

Table 3-20. Effect of root induction by growth concenterations in Quercus
acutissima C. and Quercus serrata T.

Growth regulator Stock Plants
concentration Q. acutissima C. Q. serrata T.
IAA 1uM 0.33%£0.33 0.33+0.33
5uM 2.33+0.33 1.67£0.33
NAA 1M 1.57+0.33 1.33£0.33
5¢M 3.67£0.33 367%0.33

* 0: Absent root, 1: 1-3root, 2: 4-10root, 3: 11-20root, 4: more 20root
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Q. acutissima.
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Q. acutissima.
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Table 3-21. Effects of CO2 concenteration and air exchange rate in explant
development of Quercus acutissima in vitro.

CO2 conc. Air exc | No. of Leaf Leaf Height Fresh
(ppm)  (No.-h™")| Leaf Length Width Weight
(A) (B) {(cm) (cm) (cm) (mg - plant™)
340 001 2.50 1.65 0.65 4.15 95
'l 3.00 3.50 2.00 5.60 240
1,000 0.01 1.50 2.35 1.15 5.05 155
'1 3.00 2.10 0.65 6.20 170
A ns * %k ns * Kk L 23
F-test B *% * ns * *k
A X B ns * ns * *k

= »* ! Significant at 5% and 1%, respectively ns : nonsignificant
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Table 3-22. Effects of CO2 concenteration and air exchange rate
in explant development of Quercus serrat in vitro.

Variety CO2 conc. Air exc. | No. of Leaf Leaf  Height Fresh
(ppm) (No.-h")} Leaf Length Width Weight
(A) (B) (C) (crm) (cm) (cm) (mg - plant™
340 0.01 2.50 1.45 0.75 4,25 210
1 350 2.10 125 6.95 205
Ger 1000 001 150 155 085 560 95
1 2.00 1.85 1.15 6.00 180
340 0.01 3.00 3.05 150 4.15 110
1 350 3.05 1.35 6.35 190
Fra 1,000 001 1.00 1.30 080 205 120
1 350 4.00 2.15 865 365
340 0.01 1.00 1.85 0.65 355 50
1 2.50 2.30 0.95 3.65 a5
Kor 1000 o001 2.00 1.80 085 425 70
1 1.50 2.15 0.85 3.30 50
A * EY *. * K *k
B ns ns ns *ox *
C * * % *k * * %
F-test A X B ns ns ns *k *
A X C * * % * * * x
B x C ns ns ns * ns
A X B XC ns ns ns ns ns

», *= . Significant at 5% and 196, respectively. ns ' nonsignificant
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Ao M&o mAE FZHE ®PEsy] st wWFHWe COsE=E 340ppm
9} 1,000ppme 274 2, ¥ BEE T0um - m‘2~s‘*s4 140pmdl - m 2 - s7'9)

24202 83 FHAEHE ANLF 001-h's 1.00-h'e 28 F o2 o 2

- 163 -



D oldstasEs #7847 289 WA A d8e 2Y &
£EWE B057 o 2 992 vidon dasEE §BY Ho=z
et £Re Sa¥ES B718F 2T g¥e vr o=

=8
on PTL VAFEY BIRF RT @Y wAYE Aoz e

o

I, 23 BAFTL dLeEs Vs EF ABBFAN de Re=

HAon BiAvEE 2P YA FdMT SHFH,
45H E%7 AFHAYT de gAES FFelst AN P =
AdZ Y FFFL BE TOuw-m -5, FAEHEE ARG 13, CO.
340ppm =9 ZHolM Aol Y F¥z e Aoz uveon, myx

kN
22 B 140umd - mZ-s!, Fre8EE A% 138, CO. 1,000ppmiE

o =deM MR FE 4SS 2

_164-



Pho. 3-4. Plant growth for 35days after subculture by differentiation
growth environmental in Quercus serrata(A) and three cultivars of

Quercus acutissima(B).
a) Variety of Korea, b) Varietyv of German, ¢) Vanety of France.
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Pho. 3-5. Plant growth in growth chamber for hardress of plantlet
after tissue culture
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F 4-2. 92 % AAY M7} o489 2AF 2718 %d v 4F

IRE TR EERE SR
x tﬁcmﬁ &gi %&é EQE B B
PdF 6270 5430 4310 094 6150 413 3.60
10em 7513 7513 7407 134 11210 380 4.00
F2Z 20 cm 7693 7040 7413 119 11050  3.00 4,60
30cm 9007 7487 8793 137 10470 420 5.87
Mean 7620 6958 6980 124 9720 378 451
=H3y 6070 4850 1110 091 1940 320 467
10 cm 4837 6395 3125 094 5249 253 4.47
10cn 20 cm 4760 5380 2630 106 4430 287 4.20
30 cm 4550 4990 3180 110 4330 347 4.00
Mean 5054 5403 2511 101 3987 302 4.34
244 5213 5209 2027 078 4243 400 4.40
10 cn 5530 7480 4078 117 8245 200 4.93
20cm 20 cn 6060 7250 5090 140 8370  3.40 6.40
30cm 5800 6500 5740 128 7790 540 587
Mean 5653 6612 4234 116 7162 370 5.40
#d% 785 7150 6190 115 10300 600 6.00
10cn 6030 7630 5410 122 10100 367 5.73
30cm 20cn 8040 7630 7740 140  111.00  3.60 6.67
30cm 6380 7410 6390 131 6330 453 567
Mean 7075 7455 6433 127 9458 445 6.02
s LSD5% 764 1084 2019 022 1899 099 1.23
LSD 1% 1154 16338 3051 034 2868 149 1.86
s LSD 5% 787 741 1432 018 1522 080 0.72
LSD 1% 1067 1004 1939 024 2061  1.09 0.97

- 194 -



A 3 A FABEHY otz

1 AR AR & FAYEH 2424

EEe QUNRE TRAFLL o gslo] oy Tl Aost A SAHL
AR ol A ool WY 53 ABAEo] Fdold TEaE F
dol 51, A@ago] Fuold TEJE Fuol HE @Al Yrud o @
gae geas gzdol geh FANLH AL WA deds Roz 4
Zag. ool ge Bx ARG s AWFTHa AT +¥L FED T
A zAstd] AABAS BAF 9%

A A

—

Adade 2AsE 71z 2¥e A4

¢

hoAE R %y

AAA Aol 2 A4she ol 10, 20, 0XA AFYYTE N5z 7
7 AAste] A9 Trel WHAEVYY AP APL AAsD, AYBL
HF 10 40] 10kg, 2063 4] 20kg, 309 4o) VkgHE A 27 wRHA A
AT 3ol 2 tzTe 4% FHis wlmsted E4-33 gol A M

2T 2SS 44, 4% 423, A0F, A2F S $AAY ATFE

U 23 % 1@

AAYre TAYF A{AHY AH<E 4-3> LS A7 1326mE F

-

AR 1222mEt 21 25 i Hoixe Aoz vebd APk AP 4
At o) AAE FAGZ, o2 AT FFARE F/ANE £ Ae R 4

ZtE Aot

- 195 -



2.95
2.58
2.25
2.59
2.18
2.10
1.98
2.09

9.8
75
7.0

102.8
3.1

T

37.3

—
[

1255
136.2
136.2
1326
120.0
1185
128.2
122.2

10 (10)
20 (20)
30 (30)

Mean

£ 4-3 W0 £4 Az vl

90.0

38.0

+

..-MO

EEREE

=2
=2

6.8
5.3

40.5
46.7

44.3

63.7

375
376
36.8
34.2
39.0
36.7

2 A

A
ny

oA 855m=E FHAHF 46.7mETH FAJ 2o

A
s

10
Mean
AAEo 2 A

= o
273 AA

|

“

A

2 FHudg

ol

=
-

gtond, Adrlsh syl

=
3

QA 3k

ZNA ol se FEstE 7lgo a7d
2A e 4ol

ot

K=
=

A

2
& A FalA

’

al

]

o

=
=@ BFS 2

3o

"

L]

o

gAAA s

= z
L

ojzig Z3

a4

[e]

BRAAAYS
- 196 -

L

L.

& ol

Hehg a2 A7 Hetela

L

o, B del A4



2. Bhatutgle) o FAHYTF otz

JFNTE

QA A3

ABE

et ot

g3t 2ol %

ot

e

Al

%0
Eny

1

AR 2

Faled Al7]EE

Ay

S

=X
=)

A, 2084, 0802 47 AYS

1996 69 S5YNE 7€ 14¥7tA] 14Y BALE 4312 YF

p=
L.

o} Aestxh

ued,

Foz BARI Yguzr #4oz §IE

e

B5gE AL

=
=

9 71A]

so0, A4t WBLUE Yobw7) Astdd BHol5E A7 ZAIAG

3} 4% 2 4
s A7)
% AREE ZH AN

;g_

E

g7t $AMEHY stotfo vlxle JF<E 4-4>04

=
=

g, o}

ol =
AR

¢ Age B

31 Mg A7) "R

al
-

Fe @

7}

p-—%
T

Hote Re dgAgel WYs

e
= T

Age pgoy £AeA o

&

K

o} o}

o 2o
AR L

FFAF] FAHA ol T B

)
o
T
L
3
-
™
3

Hr
JJ
(W)

o
4+

2 Atz g

7 slolsE 69 199 AT 79 3Y AMIATFIN d&F He2 4

A

4

A8 2 AR HA s FAEFE FA

z &

Ao

bt

e U% FAHD $47 FHH

- 197 -



£ 4-4 @Aussh $3 42T solsel nAE Jg

T 3B e FFem AxYaw U2 FF AT S0k

1034 3566 109.66 35.66 1.66 5.33 4.33 1.00

6€ 59 204 3566 10566 29.66 1.76 5.00 5.00 1.33

30 3333 12766 59.66 2.06 4.66 5.33 2.00

Mean 348 11433 41.66 1.83 5.00 4.89 1.44

1084 3700 11066 35.66 2.03 5.66 5.66 1.33

649199 20684 3400 120.00 40.33 2.23 5.33 5.66 3.33

30d4 3433 11933 4433 2.06 4.66 4.66 2.66

Mean 35.11 116.66 40.11 2.11 5.22 533 2.44

10844 3800 11966 46.00 2.13 466 5.00 2.00

79 3¥ 20034 3466  107.00 43.66 2.23 5.33 5.33 3.00

3044 3833 12266 41.33 2.66 6.33 6.33 3.66

Mean 36.70 116.44 43.66 2.34 5.44 5.55 2.89

1044 3733  105.00 37.66 1.86 5.00 5.00 1.66

7H17¢ 2034 3766  118.00 46.66 2.03 5.00 5.00 2.33

3044 3400 13166 59.66 2.43 533 4.66 1.66

Mean 3633 11822 47.99 2.11 511 4.89 1.88

1084 3130 11270 35.70 1.90 5.00 5.30 1.00

Fxe 2034 3420 11850 44.30 2.10 5.50 5.70 1.70

3034 3680 128.20 55.20 2.18 6.80 6.80 2.00

Mean 3410 119.80 45.06 2.06 5.76 5.93 1.56
gHkuk o) A1 71 (A) ns ns ns ns ns ns *
£ #H(B) ns * % * * ns ns *
A X B ns ns ns ns ns ns ns

C/Ngol Z75o ol 37 A7 + AL ez AFwc
SHASNIE B AT AL FAZNEEIDA SAste A7l sER
of A} wxd ASAHE UUE By, solse S BALC ¥
Aol 10, 0348 2909 solsg Uehigth 78 179 APFE olE 3
A Fdol Auk S9 Edsz FUHsH A2 WIANE HeE ARH

ofr

of BAUNZ AT FANZ T 4UH 4o sHoprdoel i FaHE

) Ao MRS} ol % A7 FESojobAr
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ue dedol 2 %
ATEH seld mEgY AA4e Eolx, AWAAL W AAHQ e
& QuAAZ BYselol ¥ olgh oT L AL BAsY] Astd WHO
2 4Re FLARS ol2F G BYNAE LA FAS zARL 44
ael2 A sdor Ak oo wal FUTe

sAzE% AFAAS 9 AT BALNNES G2 2ol ARG

A4 9 agunAge 1873@AdE)e] AY AFA FA" 2ol A

goll F&g olFx AAste deudTE ol&3Ut AdFE 247 Ho

rn

1034 AFe F£AMAFE Mo, ANFgFE Fe sA(TAL S
AAsta, 29stEol &4 AlgsEz 3 & dAsd

ARLe AY7d 5, 10, 15kee AAARN, A1g £ dee AdLd #st
o7t S E 69 18%Y, 79 29, 7€ 1694 @ dAs R

AT E BET g wBoz FyYsign, AYETS HF, €

2, 023, W27, 474 L dol4E FANY ATFRAIEA o 2AEA
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¥y R eusAest 458 URe FF4AH sobsel mAE 23

<E4-5> A Yol BEHEE FA FHAMN £33 2347 Lalo] Yoiut
43 dFAgel Yolut 2RE By, Holst 15k HAT oM FAA
of o@ B4 Pl Loy Thx Foj=t AR uIG

# 4-5 A4 R 4L FHz-d e G

AR ZFA) 449X 71(B) dHem) FHem) AxHem) MZ2B(em) H4 gols
6€ 18¢Y 13.43 4.30 7.16 0233 6.53 2.20

5 kg 7Y 024 13.53 4.10 9.13 2.30 7.16 2.36
749 16Y 11.73 3.63 9.30 2.06 7.60 2.03

Mean 12.89 4.01 853 2.23 7.09 2.20

64 18% 13.83 3.93 12.80 2.20 8.70 2.10

10 kg 79 02¢ 12.70 4.13 10.26 2.36 7.30 2.43
79 16¢ 12.33 3.63 9.40 2.23 9.10 2.60

Mean 12.95 3.89 10.82 2.26 8.37 2.38

6¥ 18¢ 13.46 4.33 14.76 2.60 11.43 1.60

15 kg 78 02¢ 13.10 4.00 10.46 2.60 9.46 1.80
74 16¥Y 13.03 4.10 10.16 2.10 8.76 2.30

Mean 13.20 4.14 11.79 243 9.88 1.90

6¥ 18 11.16 3.50 6.43 1.76 5.70 1.40

FAH 74 024 11.40 3.10 6.70 193 6.93 1.86
74 16¥ 11.16 2.96 7.06 1.83 5.86 1.46

Mean 11.24 3.19 6.73 1.84 6.16 1.57

AR - F844ug 13.00 3.47 7.20 1.80 467 1.33
73_26‘ %}:(A) * % #* ok * % *% *k ns
g3eta A 71(B) ns *x ns * ns ns
A X B ns ns * ns * ns
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2 zAH0 nEEdAE o szt deisgon, Yaee 10008 o5t

FEANAM FFHEo] 607%~877%E wS GH &S HAL, 200081 o)

3
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Z 46 e U %7 23 49

Ages ¥ 5% HAEF 109 He)F 15 A F 209
(12 g uste 3ug dae U 4E ude dke Bug dug ung Aag

100 0 0 327 540 &7.7 100 100 100 100 100 100 100
500 0 0 333 150 777 100 40 973 100 973 100 100
1000 0 0 316 17 607 100 50 927 100 927 100 100
2000 0 0 283 0 280 933 33 967 100 967 100 100
4000 0 0 200 0 200 8.3 30 667 95 667 917 100

48 0 0 190 0 23 540 33 467 75 467 723 100

A}y 15¥dls Gg&o] S00uRd M FelA 40%, 10081} A 2] FolA
100%8 2o 500digolstel ny=e Falst At aﬂ_o_i #oEA L, 1000
WAol e Aeze FAHUSG Bl FSE 2Fou, G3EE 2000 Hol st
o & TEAYFAAM 0%lFES BA, 40008 66.7% GH3&E Y
etxtod, Fxale 46.7%E %Xifz}‘ ZolE Bo 2" Nt =EY F
AERE FEdte QY8 E Foled 798 F AL Aoz 7ldHAG.

ZBE 2 o AFuFd ZEHE Hu§ FAFHEo] JbEdi
Feld 2E8Ye I F ool2d 1000~20000 H-g HEST 158 F NFEF

712 o887 QU & FASBo| 5Y R BY =AU

L
o
il
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2) ERuTel 87 24 49
HF2AA AsBEIAE)Y AHeBErh FFUF sy =Pel wHE
GFES E 47904 BE v Zol AAF 5%0] o] WYHE Aoz et

on, AalF 159 ol Tl 100uAe] nEEelA 2 2 ot 100% Lol
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E 4-7. 3UTFe F87] 24 A9

dems  HUE 52 A2l % 109 HeF 159 AHaF 20%
d9e 4o 448 J9E U3 ANe 29T due H4g 49 dake A48

1600 107 37 323 100 100 100 100 100 100 100 100 100

500 57 30 303 250 633 81.7 433 100 100 467 100 100
1000 07 20 233 37 467 56.7 43 86.7 91.7 77 100 100
2000 03 07 202 33 450 553 43 86.7 90.0 7.7 96.7 100
4000 03 07 202 27 400 467 2.7 76.7 80.0 6.7 91.7 100
48 03 07 183 23 167 283 2.3 333 667 6.7 750 100

T Ao Hop a7t ASA doldd & F Aon, 10008 o] AFE A
M FE e ti oAU AT Aoz ATHUTG

FPUR F%7% Awe S5l A4z J2L(IME)S 1000~2000
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=
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o Aojd AR ZEAT AP
AAH 7t 28 Aoz BuHd FUTEE ZAFTH ALdd Aol
GeFoz HEd FAS ch-3 ANURE dAsd AEE 2AE E 4-8%
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£ 4-8 AR F87] 24 4Y

e ¥ 59 A F 10d A ¥ 159 e F 209
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(Ren) SEE HIE A4E  d9e <ue AMe U9 due Ade  dde 4 g

100 0 33 610 93 560 950 550 800 100 710 100 100
500 0 0 350 40 543 900 333 683 100 517 100 100
1000 0 0 567 0 526 917 133 583 100 157 967 100
2000 O 0 520 0 433 867 1.7 50 %7 1.7 950 100
4000 0 0 433 0 310 817 0 450 917 1.7 &0 100
728 0 0 333 0 83 567 0 227 667 1.0 517 100
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1990 1,853 142 - - -
1991 2,275 176 - 1,794 -
1992 2,325 163 - - -
1993 2,494 101 1,310 - -
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ARoz gasgen, TN AAR £UAEL 28NS N DE o]
E(deflate) 3t 22 W Ao o]&¢ AHE 712 19809 FEH 1997477
o 187hd oz 4P
FFEYe FHol ol§¥ AEE FFF ARE TES Ty ANBL o)f
stgom, SES 742 AE AU AACEAA/AAR S ol Sshah oA 2
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TEEY FH ol&¥ BE VA AEE 1990 V& AAH oz e
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o =22 A4 sHES BAF AR SrRUAA FAFE dEYol 23
qom, $U=FY tEBdolE(deflator)2E FAFUNA EXSE AR
o BEEPY 4ol o8¢ AE T FauYY Fos SBARND 19804

2E 199737129 18/d o= st}
= FogFd FIFFFE A G-DF 4 (5-2)5F Flog-log) FHZ
At F4H 225 (ordinary least squares : OLS)ol o8] FAH3dch 4

3= 4 (6-3) 2 A G-9% 2o

a%s 21 A3

HY

(5-3) logQ: = 11510 -04213 logP. -04009 loglP. +1.5599 logM. -1.2862 D,
(10522) (-1.911) (-1.846) (3.170) (-7.205)

R = 09765, DW = 2133 o = -0078
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o714 R AFA4E Jdetyz DWE o ®-2%2(Durbin -~ Watson) d 7

Z, o 12 A7 BAFE 22 verda. JEn ()¢ £2E 131§ vEld o

FRSE 24 Az

(5-4) log S: = 02314 + 01936 log P.-; ~ 0.7704 log RP..; - 04948 log W,
(3349) (1.246) (-2.273) (-1.921)

R = 04469, DW = 1778, o = 0011

714 RPe ZAAASE DWE dul-st&(Durbin - Watson) d E4A%, o= 13
27188 A+E 2k el ()¢ 21 ta & vebhdd
F2¥+9 2 BE 24 sy ¥st oj2yoz HYgszm fodMe g

Aoz veden, AAASTE 0982024 udsl £ Aoz vebhch oyl

b

& d BAFE 2169, 1a A7IFTATeE -0006% Ao uEyg ArAdw
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# 59> £Y7tA BAE -04009% R e Fyd7bA e Wil 2EE
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@47 HA—RAARG o Ace Ade REe] gawyel MEAH HHY
Aol g A7) HEel $& dFol FesAY AAF sHAH Foste @

T eI FBFLE AL LY $ubd e AL Ao <o <F

5-3>el 4 UebEel EES I Aol A BasE AL oW 29
JAsgE #e & F Uk

¥ 5-10 FHY =E2 FF9 a4 g43

R AAZZ A SR ERE
0.1936 -0.7704 -0.4948
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EEele] £238 Aol 2B £E2 £2YFE olgstd YL & A

ol@A AYsHE B

lo,

dEAe T2 4Fe A% $27 AAYE fAYE
Aol augol Aok a2y
= A% #AAY ARE o8
#A7k gch waA o AF

Geleg dgste] dEsts e Husd £E8 232 LS A

7122 19983 F-E] 2010 7bA1 9] 1370d e 2 HASR

£awso) oig Mk

(5-5) log Q. = 12255 - 04213 log P, - 04009 log IP. + 15599 log M.

4714 QE 19 4¥F, P FU4 EEae avstd, Pe =2l £

A7, M 19% FVL5L 247 derdc
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Aol o]§8 A4S+ £2 TUY =59 A4 sEa £UsA B

o

1997 AAe] £F02 FxEctn PR 1AF GNPE #2347 IMF(F
AE71F) BAA SUdol wa} 1998do] slojys 4FL J2Y g A
A g2 glojde FIALATL] AFAE olgHATH 3 19980l & 62%
Zasta 1999d #2000 0l= 2z 2.2%, 3.3%%® F7Hs ¥ 20019 F-E 20073 7}

A 53 ~ 50%4 F/He0n Asgoh 2 olFele ol 47% WM 27}

ok SHR SR

Alvtel oo els Hgh why

Fd Aueed ¢ AY PEe ohedt 2ok ge| <E 525004 245
Zol 7129 £E2 4F 2 AL sh5e £Ee AFe 2T AF Eas)

rlge Pzt g ooz =EAY $2FS BT AFe £23 Wi

AA A& Aot b =EL] £2FE dFsr] A Addee YiF
TRLEE 5T 9§ 2R dA v EeUFT REY Eo] UL Aolgn LA

Aok olsk Zol EEY ¥o £oFol A2HW 10l £¢2 FEod TEe

s Foz Fstdrt

1

of AT ATAE AL AT Bokeld AEH 23 YAT AMEel F2ol w
g TEY #ol 10% WA 20%7t F71E £E U= RoE veoy WiE £
2% U4 vge £ Po FaPoly AT S RE YT AE
9E PZ A7k vl Ao Bk gaky o ATFAME o BAY AR
EEg Pol WHE 5239 1% EL 2%7 €oke T b Aues 43

stged, Auees FAHA YEe ey 2o

Ayl T 0201049 =& & aH| o] 7T AuFY 1%7 2 A7tz =

4) BN LATFA(1998), WHEF - FHE19%H) F=.
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£9%e OB A7 FAE o8Y £E UL, e AT ASUYH 23
A%E A5 d2Y £E AT U IMF 23 AA olFol oz 277}
AFst] ol of Aol AW UAE £22Ye Ao dZFA

B7hE e F2¥dFE Fo0180 W AXVHE, WA 7HE R A5 =
dAste dee @47 Ao dustd 27tEe O S48 L8lEE 7 O
a7l qEeld. & LrkFE MM AY LulEE ¥go] B2 WY o2 717
o] 7 F FAdse vl gl & ¥ ot} 1A 7HEFol A 23 HE

02 FYH/IE @b 2HB2 YAS 2uBe A AW 2§ sHARcE 9

A7t £ANE AFTAEEY A g8 o & YL ¢ Aol aAY U
27t ARz RUHE AZNES HAe BF £285 49uESE 4

A o} &3 A (multi-collinearity) A2 238l zte}o) el(parameter) F3 o] =&
sy

¢ R FLEHG HASE 3o REY £ AL Alvge A
< A% LT £eBL Adsted AT, AAE A AN AL JHAS

2 Mg Aclzz 7h3 go] gloi® Aol stk ols go| WHAF £8

oft

oA 4FL oA BE US4 TP F2EYS 4RI BT, &5

YUVOEE Aol A5HEz YT £a2WL 4 (5-6)% Lol LA

(5-6) QW. = AiM,, D)
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3 GNPE 1990d 71& d4Z27Ao2 g@idstd o] &3tadt. 1999 GNPE 427

el ol Bl (deflator) & ol &3ttt M&E&dHE o

H] gk B0 o9&} Aol HUdW Ao FAHHE 1987 1988 st o

ol st d7hF 2R FA o|&& g 7IFS 1983 ¥ 1996
7k219] 1470 d o2 &t

L7rEe] Fags= 4 (5-6)& FdlFog-log) FHZ At FHALS

9 (ordinary least squares : OLS)o| &3] FAs Ik = Axde 4 -1 2

o}.

(5-7) log @QW, = 0.0696 + 0.0632 log M, + 0.0602 D
(6.146) (1.794) (2.019)

= 03653, DW = 1799, p = 0.060

714 R’= ZAA4, DWE t¥-st&(Durbin - Watson) d £A41%, o & 13

AN FBASE 22 Gebim () £3E 18 dehd

WIHE Fo¥FE FAY A RE FAHATY FE7 ol@Hoz2 HFstn
FAEE Hud g Aoz detgt AAFASFE 03633224 ZF9 Azt
2o ez v, 2Re dolM HEaREel 7 #e ALdsn 2Ha
A7l d&olt ¢ ¥l-&(Durbin - Watson) d 54 22 1.799, 13 #A71d3A+

= 0060%0 Roz YerY 27)|4 B (auto-correlation) FAE fle Aoz #dd

o,

5) 97l F=E A Y=g ol RE L2 o) F s 2 Fo] XFHET.
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M 193 252 7247 dehag

®5-11 2T % A7 2%

19% &8F | F28F 195 28F | FouF

(2/4) (HE) (2/4) HE)
1997 92.7 1,556 2004 939 1,672
1998 92.4 1,566 2005 94.2 1,689
1999 92.4 1,580 2006 94.5 1,706
2000 92.7 1,600 2007 94.8 1,722
2001 93.0 1,618 2008 95.1 1,738
2002 93.3 1,637 2009 95.3 1,751
2003 93.6 1.655 2010 95.6 1,766

oj¢} 2 Wwygoz 2010€7kA 9] UHE AvFE MLE A}e <& 511>

2o 19 19% 2vFge &
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of Zadte uwet 20000 7hA ZAstthrh 2001 %
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U 19999 ¥ E 200087HAE 1919 2ulae] AL AT Fowe wet
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o] 199639l 1538HEXTE 1.138) F7tgt 17394 Eo] & HoZ 4

(5-8) log S: = 02690 + 0.1936 log P.-1 - 0.7704 log RP.-1 - 04948 log W,

A71M St Fus £ FFF, Px TEY FU4 7Hd, RPE dARE
A, We 98¢ 44 derd,

Aol o4 YU+ FEL FUM EE AEFH dALE A 3$
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4. 347 23

T2 o EEF v FS FLT Ade <E 5-12>9 2o 199734
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F5eg [Adas [ [AdeEen] oY
of og | o o | o ofg | °F° A B C

A% | Aewm | Aawe | B
1998 25.1 333 40.7 1.7 6.8 51 4.2
1999 26.2 38.7 56.0 1.7 6.4 4.3 3.0
2000 278 46.0 70.7 1.7 58 36 2.3
2001 30.4 527 86.0 1.6 53 3.1 1.9
2002 33.3 587 101.3 1.6 4.7 27 15
2003 36.1 66.0 116.7 15 4.2 2.3 1.3
2004 39.6 73.3 134.0 15 38 - 20 1.1
2005 43.1 81.3 150.0 15 34 1.8 1.0
2006 46.8 87.3 166.0 1.4 3.0 16 09
2007 50.8 95.3 1834.0 1.4 29 15 08
2008 55.0 103.3 200.7 1.4 25 1.3 0.7
2009 594 110.0 218.0 1.3 2.2 12 06
2010 64.1 118.0 235.3 1.3 2.0 1.1 06

#: @A B CE %#8% 3YH7t 242t a b, c 299 A3

<E 5-12>9 kg £F d% Z2#AZRH ZEIY o4 FUFe 452 2
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¥ 5-13 2B FUF AY 27

FYFEHE) TUARHE)

a b C a b C
1998 234 316 39.0 2005 416 79.8 148.5
1999 245 37.0 54.3 2006 454 85.9 164.6
2000 26.2 443 69.0 2007 494 93.9 182.6
2001 28.8 51.1 84.4 2008 53.6 101.9 199.3
2002 31.7 57.1 99.7 2009 58.1 108.7 216.7
2003 345 64.5 115.2 2010 62.8 116.7 234.0
2004 38.1 71.8 1325

F:Dax £4% 4% F22Yol o AP F4o £UYF AFAIL b} cE BH At
13 Adeledel o £23F AFe B+ £UAF AFAY.
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Ao HE g Ax A dF ¥ 66%)S =USHAL, A2z AAFE $2E

5%)E ELFUT olst 2L WHoz TEY W4E 24 A 10aP 387

l

kgel AAtsle Ao g JErdc (X 5-14) .

E 5-14 =E29 10aTF @+ 3 27

gn _ (kg/10a) : . -\_-’r“-(kg/lOa) :
Z AL Z3 2 FAFA] Z A A
403 337 211 gk 16 1,458 914
Ay 7 642 403 g 14 284 178
4 14 270 169 AAH(EF) 548 344
3 28 997 625 T 1 893 560
Ky 617 387

F 0 @ 2HA = ZAA X A 1Z2HAF066) x A 22 ASF(0.95).

@ HEFL FTA(AH

14 2 €4 160F A9 FFXY.

% $
S AWMz Q¥ T FFBY F7bel wet shAol stEsts AR TR,
Aol T shAe 1995 ~ o7d HFHAL olgSNT FF =
shatshe shAe 1995 ~ 9749 At TUMAAR +UAA(GY EEAY £
SEg 29 }3PE sH2)e BEste] ol Stk
olsh Ze WHoz =EH Aue 24U 24 FFE <E 51559 2o
e 7ol AAY FTUL HE £202 FAHE AT 1027 24U
10963 ¥o] He Aoz dehdch EEE AuMTozA Tud FFLol 37
3, 7o) wet FHA £E8 Aol AAY T AR £UEY FEH

A stdte A9 10aT 24 YL 5923 o] HE Aoz YEY



% 5-15 =89 10a% 25 4 274

7+ 2 (R /ke) D(kg/10a) | 24U H Y/10a)
Aol Tt 7HA7F 2,833 387 1,096
7}Ao] sate A4 1,531 387 592

oM Y EY 10aT 25U S e FEY 24y} vzgozy &
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g # A Aol oleld BHL 9
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BARE F2 %ol 229 JteAdel A7) WEel vu Y FAEA T A
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44 52 2492 Y87 A%t $IYNA TESE 432 4ude A
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ojgh 22 WYPoz eI EIAF Aolg zFYE ¥aY AFE <X
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F 5-16 ZE&st e 25 Alolo 4 vlu Z

259 (14 9/10a) 25 MS(EEA/HAE : %)
£52 stFo] | 59 HA0] | TE8 stAc] | £Eg 710
2833%U/ke?l | 15319/ke? | 28339/ke? | 15319/kgQ

h cha o R

T E g 1,096 592 100.0 100.0

o = 758 1446 78.1

z = 148 740.5 400.0

+ A 269 407.4 220.1

5&3E 427 256.7 138.6

A} = 1,600 68.5 370

b 1,974 95.5 300

= % of 1,870 58.6 31.7

x = 1,917 57.2 309

1 314 349.0 188.5
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7, BARE A ATFE SU A
FAE AZTE Fd F3e EEY Aol ARFEE 2HE S 2AL E

2o AZFRYG vm $ASA SEAE A B NFAZE $23

2

| A2Ae Fahd A4EaA 2 588 £232 TUlA Ausd B

oy
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2o AAdAg AFFEetn sHH A}

TEZHY ANFFEE AGS ZAE <E 5-17>3 2ok 2EY AEAE)Y A
27 BA FANE ALHE AR EEY £2%S o2 98
Adste 494 29 a) EE8 7HH0] dA #&o2 {FAHYE AFTFEE 1995
d 7lE

E¥itAo R 18169%Y, REY 7tAo] 33t AAFRe RBlAdder

ZFrlsbe Aoz dsgd 3 ARFEI AR 239 AE FoEcs AL

¢ 4 ok
X 5-17 REYS A1ZFE Ay Z3
(9] @ 2, 19953 71E EsRE)
TEEA 2833Y/ked! A S TEg 712 15319/ke?] 3%
a b c a b c
1997 779 779 775 421 421 421
2000 787 1,303 2,003 426 704 1,082
2005 1,221 2,303 4250 660 1,245 2,297
2010 1,816 3,343 6,666 981 1,807 3,602
F 0O AMNETEE YANFRY x ) JEd.
@ at £22 o) o $33L WY A9 NFFEol b c& A AYAL 13} Ay
gemdd o3 2L AYF A9 AFFEY.
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e/ 82.7 152.2 303.6 447 82.3 164.0
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