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Development and Practical Application of Photoautotrophic Culture and
Acclimatization Systems for Mass-Production of Micropropagated
Horticultural Plantlets
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SUMMARY

Development and Practical Application of Photoautotrophic Culture
and Acclimatization Systems for Mass-Production of
Micropropagated Horticultural Plantlets

1. introduction

In this study, the process, especially of CO:z concentration and light environment of
the culture vessel and characteristics of the physical environment in the culture
medium, of mass production of plant tissues or organs through tissue culture was
examined and summarized. Oplimum culture environment was established and the
environmental control devices were developed for the photoautotrophic culture system.
Effects of photosynthetic photon flux (PPF). CO; concentration, difference between
photoperiod and dark period temperatures (DIF), relative humidity, relative length of
photoperiod/dark period, etc. under the photoautotrophic culture conditions on the
growth and development of major micropropagated horticultural plants were
investigated. In addition, in order to introduce the photoautotrophic micropropagation
system to the commercial companies, design of the culture systems, on site

demonstration experiment, and analysis of economic efficiency were made.

2. Establishment of the optimum environment and development of control devices
for the photoautotrophic micropropagation

1) Characteristics of the photoautotrophic micropropagation and conditions of
optimum environment and techniques of the environment control

Characteristics of environment and ranges of control for different culture stages were
examined in order to establish control basis to achieve the optimum environmental
conditions after studving characteristics of photoautotrophic  micropropagation.
Cool-white or LED as the light source, 70-140# md - m?-s! PPF, cyclic photoperiod
and dark period, 20-27C £1°C temperature, 85-99% relative humidity, and 450 -
2.000ppm CO: concentration, number of air exchange per hour 1h™, 0-30g-
sucrose, and on-off regulation of the air movement were chosen.

Development of the acclimatization system was based on the literatures on the
quality and tolerance to environmental stresses of photoautotrophically cultured

plantlets. The major factors involved were CO; concentration, water potential and light.
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And influence of culture system (photoautotrophic or mixotrophic) and transpiration on
photosynthesis and growth of the plantlets during acclimatization were studied and

optimum acclimatization methods of the micropropagated plantlets were studied.

2) Development of the photoautotrophic micropropagation room, environment control
system, and computer control system

In order to introduce photoautotrophic micropropagation method, micropropagation
room, environment control system, and computer control system for the maintenance
of optimum environment were designed and constructed. First culture rooms for the
basic studies were designed and constructed, environmental control devices were
installed, and then artificial manipulation on the temperature, relative humidity, PPF,
and air movement was tried to acquire response data. Based on the response data on
the environmental control, culture rooms of commercial scale were redesigned, and
specifications of the mechanical devices for the optimum control of the culture
environment were established. Sensors, interface, and power switchboard capable of
measurement and control of the environment were designed and constructed, and
connected to a control computer to development environment control system. The
results are as follows.

(1) Three models of commercial culture rooms were developed: A large lab or
small commercial farm scale model with four rooms, a small lab scale model
with a set of two rooms, and a practical and commercial production model
with large rooms.

(2) Interior structure of each model was designed capable of environmental
control. Design specifications were tabulated for the ease of technology
transfer to companies.

(3) Controllable environment factors are temperature (heating and cooling),
relative humidity, CO;, PPF and wind velocity. Wind velocity and PPF can
be controlled at three fixed levels, and other factors are controlled as
described below.

(4) On-off control method, PWM output PID, and PWM output Fuzzy control
were introduced. In order to maximize the capacity of each control method,
mathematical models for each environmental control system were established.
These models were transformed to digital plant models for the optimization of
control ranges of dead area of on-off control, gain of the PID control and
variables of Fuzzy control, by performing simulation experiments.

(5) When each control method was applied to real situations, control accuracy
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was in the order of Fuzzy, PID, and on-off. Although all three methods were
thought to be suitable, Fuzzy control, which is capable of setting variables in
real situations, was found to be the most practical. Control errors for
temperature, relative humidity, and COz concentration were £12C, +44%
and £53ppm, respectively.

(6) Factors which must be essentially considered in introducing control method
are: first, control interval considering operation delay and minimum operation
time of the environmental confrollers, time constant and delay time of the
measurement devices: second, operation of either heater or cooling device at
a time: third, maintenance of the real values below set point values because of
the difficulty of lowering levels of relative humidity and COs concentration.

(7) A computer environmental control system operatable easily by looking at the
computer monitor was developed. Major functions are automatic control,
manual control, correctable set points, data management, and preset values for
the devices and sensors. The Fuzzy control method was proved to be the
most superior, and there was no problem in practical application of this
method.

(8) A light supply system capable of distributing even quality light was
developed: A fluorescent light supply system using 3 levels of intensities and
a reflectable mirror, a lighting system capable of providing light to the upper
parts of young plantlets and to the sides of plantlets, a lighting system using
a high intensity LED, and a lighting system using fluorescent lamps and a
inverse V shape mirror. The optical fibers-LED system was proven to be
efficient only as a sideward supplemental lighting, because of the low PPF
emitted, and ways to increase PPF output should be found.

(9) From these basic and practical studies, sufficient information and techniques
were derived to commercialize culture rooms, accompanying devices and
environmental control devices.

3) Experiments for the practical application of the photoautotrophic micropropagation
system
Using photoautotrophic culture systems and environmental conditions developed,
percent survival and growth in vitro of gerbera, statice. phalaenopsis, strawberry,
tomato and lettuce were compared with those in other culture systems. In
photoautotrophic cultures, sucrose, vitamins, or growth regulators were not added to
the medium and 140¢ mi-m’s"' PPF, 1,000ppm COz and 1h™ number of air
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exchanges per hour of the culture vessel were provided. In heterotrophic cultures, 30
g - | sucrose, vitamins and growth regulators were added, and 70# ml - m?-s"
PPF and 340ppm CO; with only 0.01h™ number of air exchanges per hour of the
culture vessel were provided. In mixotrophic cultures, 15g - ! " sucrose and 340ppm
CO; with 1h™! number of air exchanges per hour of the culture vessel were provided.

Percent plantlet survival in the photoautotrophic system was superior to that in the
heterotrophic system. Percent survival of gerbera, statice, and lettuce were in the
range of 820 - 96.6% in the photoautotrophic system, which is comparable to 64.0 -
781% in the heterotrophic or 725 - 87.5% in the mixotrophic system. Although
phalaenopsis showed high percent survival of greater than 90% in all systems,
difference among the culture systems was evident, with 100% in photoautotrophic,
90.6% in heterotrophic, and 96.9% in mixotrophic system.

Dry and fresh weights of statice, phalaenopsis, strawberry, tomato and lettuce were
promoted in the photoautotrophic system, compared to either heterotrophic system or
mixotrophic system which showed a medium level among the three systems In
general, However, gerbera showed the greatest rate of fresh weight increase in the
heterotrophic system.

These results showed photoautotrophic system enhanced percent survival and growth
of most species. However, the results varied among species, and as affected by growth
parameters measured and culture environments. Therefore, culture experiments using
different environments of different models should precede before commercial

introduction of photoautotrophic culture systems.

3. Individual and/or mutual effects of PPF, CO: concentration, air exchange rate of
the culture vessel, DIF, photoperiod, and other factors on the photoautotrophic
growth of plantlets in vitro

Extensive culture experiments using the four culture rooms developed were
conducted to study the effect of different environmental factors on the growth and
development of major micropropagated species. Plant species used are gerbera
(Gerbera hydrida Hort. cv. Ansofie), carnation (Dianthus caryophyllus cv. Scarlet
Bell). strawberry (Fragari X ananaas Duch. cv. Houkouwase), statice (Limonium spp.
cv. Misty Blue) and chrysanthemum (Denderanthema grandiflorum cv. Heejung).
Either 4.0 x 10 m® glass bottles or 3.7 x 10 m® Magenta GA7 vessels were used
with a lid either intact or with a 10 mm diameter hole sealed with a microporous

membrane filter to increase number of air exchanges per hour of the vessel (NAEH)
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to 2.0 or 2.8 h™l, respectively. In most of the studies MS medium without addition of
sugar and vitamins was used along with 8.0 kg - m™ agar as a gelling agent. Three
wave cool-white fluorescent lamps were used as light sources. Environmental factors,
such as temperature, PPF, relative humidity, photoperiod/dark peried, DIF, supporting
material, and ionic strength of the medium, were varied and plant responses were
investigated.

1) Effect of photosynthetic photon flux and CO: concentration

In general growth parameters such as fresh and dry weights, percent dry
matter and leaf area of gerbera, carnation and statice were promoted, while
height suppressed, with the increase in PPF. Strawberry showed similar trends
except height which was also promoted with increased PPF. Fresh and dry
weights, percent dry matter and height of gerbera, carnation and statice were
promoted with the increase in CO2 concentration. However, height and leaf

area of the strawberry were suppressed with the increase in CO2 concentration.

2) Effect of COz conceniration and air exchange rate
In general growth such as fresh and dry weights, height, and leaf area of
gerbera, carnation, strawberry and statice was enhanced with either increase in

CO2 concentration or NAEH alone or in combination.

3) Effect of photosynthetic photon flux and DIF

In carnation, promotion of height in -DIF, internodal length in +DIF and chlorophyll
concentration in ODIF was observed, while leaf area was suppressed in +DIF.
Increased PPF enhanced fresh and dry weights and leaf area.

ODIF promoted fresh weight, height and stem length, while -DIF promoted dry
weight, longest root length, leaf area and chlorophyll concentration of gerbera. Height
and stem length was suppressed in -DIF and in the treatment of increased PPF.
Increased PPF enhanced fresh and dry weights, number of leaves, and leaf area.

Fresh and dry weights, T/R dry weight ratio, height, stem length, leaf area and
chlorophyll concentration of strawberry were the greatest in ODIF, while percent dry
matter was the highest in -DIF. Fresh and dry weights, height, stem length and leaf
area were also promoted, while percent dry matter, T/R dry matter ratio and
chlorophyll concentration were suppressed, by raised PPF.

Growth of statice was not affected by DIF, but fresh and dry weights, and height
increased with increased PPF.
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4) Effect of air exchange rate and photoperiod/dark period
Fresh and dry weights, height and number of leaves of carnation and statice were
the greatest in the cyclic 8 h photoperiod plus 4 h dark period. Fresh and dry
weights, height and leaf area were also enhanced, while T/R dry weight ratio
suppressed, with increased NAEH.

5) Interaction of photosynthetic photon flux, DIF, and photoperiod/dark period

T/R dry weight ratio of carnation increased in + DIF treatment. The cyclic 16 h
photoperiod plus 8 h dark period increased fresh and dry weights, height, number of
leaves, leaf area and chlorophyll concentration, but decreased T/R dry weight ratio.
Increased PPF increased fresh and dry weights, and T/R dry weight ratio, but
decreased chlorophyll concentration.

Statice plantlets gained more dry weight, height and leaf area with + DIF. The
cyclic 16 h photoperiod plus 8 h dark period increased number of leaves and
chlorophyll concentration. However, only chlorophyll concentration was negatively
affected by PPF.

Number of leaves increased, while height and chlorophyll concentration decreased
with + DIF in strawberry. The cyclic 16 h photoperiod plus 8 h dark period gave the
greatest height and T/R dry weight ratio. Higher PPF enhanced dry weight and
number of leaves, but suppressed height, T/R dry weight ratio and chlorophyll

concentration.

6) Comparison of photoautotrophic and photomixotrophic culture systems

Fresh and dry weights, longest root length, and leaf area of carnation were greater
in photoautotrophic culture than in mixotrophic culture. Percent dry matter, height,
number of shoots, number of leaves and chlorophyll concentration were not affected
by the culture system. Hyperhydric transformation was observed only on plantlets
cultured mixotrophically. While the cultured plantlets were slender with longer
internodes in mixotrophic culture, those in the photoautotrophic culture had longer
roots and more number of roots and shorter internodes.

Fresh and dry weights, T/R dry weight ratio, height, number of leaves and
chlorophyll concentration of strawberry were greater, but percent dry matter and
longest root length were smaller in photoaufotrophic culture than in mixotrophic
culture. Mixotrophic condition produced plantlets with thicker roots rather than thin
fibrous roots. In photoautotrophic condition enhanced development of fibrous roots and

petioles developed typical redish color, which was not develop in mixotrophic condition.

_22_



7) Effect of culture system in vitro and acclimatizational shading

Plantlets cultured either photoautotrophically or mixotrophically in vitro in 6) were
used for the study of acclimatizational shading in the greenhouse. Fresh and dry
weights, height, longest root length, and leaf area of the carnation plantlets cultured
photoautotrophically in vitro, compared to those cultured mixotrophically. and grown in
the greenhouse afterward, were enhanced, while percent dry matter, T/R dry weight
ratio and number of shoots were suppressed. Number of leaves and chlorophyll
concentration were not affected. FFresh and dry weights, percent dry matter, longest
root length and leaf area increased. but T/R dry weight ratio and height decreased, as
the acclimatizational shading decreased. Number of shoots, number of leaves and
chlorophyll concentration were not affected. As the percent shading increased, plants
tended to bend, especially in mixotrophically cultured plants. And photoautotrophically
cultured plants had shorted internodes after acclimatization.

In strawberry fresh and dry weights, percent dry matter, T/R dry weight ratio,
height and leaf area increased and longest root length decreased in plantlets cultured
photoautotrophically in vitro, compared to those cultured mixotrophically. Number of
shoots, number of leaves and chlorophyll concentration were not affected. Lower
percent shading increased dry weight and percent dry matter, but decreased T/R dry
weight ratio, height and leaf area. Number of leaves was the greatest in 25% shading,
while fresh weight, longest root length, number of shoots and chlorophyll concentration
were not affected by the percent shading.

8) Effect of supporting material and ionic strength

When horticultural growing media "Tosilee” and “perlite” were used as supporting
media in replace of agar, statice plantlets had longer height and roots. Strawberry
plantlets also grew better in Tosilee than in agar with enhanced height, root length,
T/R dry weight ratio, and fresh and dry weights. .

Statice plantlets grew better with supplement of 0.7075 meq~l'1 P to 1/2MS
medium with more leaves, leaf area and shoots. When 1415 meq - I P was added to
MS medium, height and fresh and dry weights were enhanced. However, growth of
plantlets cultured with a fertilizer solution, used for greenhouse plants. was suppressed,
implicating deficiency of nutrients.

9) Effect of culture vessel type and air exchange rate

Growth of strawberry plantlets was not affected by type of culture vessel, but

leaf area, and fresh and dry weights were enhanced with increasing number of
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membrane filters on the vessel lid. Number of leaves and percent dry matter were
the greatest with one filter per vessel.

All carnation plantlets cultured in Duchefa box were hyperhydrically transformed.
As in strawberry growth of carnation plantlets were not affected by type of culture
vessel, but shoot and total dry weights were enhanced with increasing number of
membrane filters on the vessel lid.

Growth of statice plantlets was not influenced by of culture vessel, but fresh and
dry weights and leaf area were enhanced with increasing number of membrane
filters on the vessel lid. Duchefa box with two filters produced plantlets with the
best growth.

4. Design and application trials of the photoautotrophic culture system

1) Design of standard models of culture systems for commercial use

(1) A book containing designs of standard photoautotrophic culture systems
applicable to commercial farms was made.

(2) Design book is divided into sections of drawings on micropropagation buildings,
acclimatization facility, and post micropropagation culture greenhouses.
Acclimatization facility was further divided into tunnel type (T), chamber
type (C) and acclimatizational culture type (AC), and separate standard
designs based on these models are included.

(3) Design book contains design, specifications, construction costs, and structure
safety analysis of the culture greenhouse.

(4) Reduced size drawings and major contents are summarized in this report, but
original drawings and details should be found in a separate publication titled
"Design book of plant tissue culture systems for commercial application™.

2) Trials for the commercialization of the systems

For the introduction of photoautotrophic culture, suitable culture facility and culture
technique are necessary. Using the tunnel type culture system developed, trials for the
commercialization of plantlet production were ‘made and the results are as follows.

(1) Gerbera, statice, phalaenopsis, strawberry, lettuce and potato plants were used.
The percent survival in vitro of these species was in the range of 83.3% -
100% with the average value of 952% in the photoautotrophic culture
system, 66.7 - 91.2% with the average value of 76.3% in the heterotrophic
culture system, and 72.0 - 94.3% with the average value of 85.0% in the

mixotrophic culture system. Although all the growth parameters did not show
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(2)

the same trend, in general number of leaves was the greatest in the
heterotrophic condition, and height, leaf extension, root growth and leaf color
were enhanced in the photoautotrophic condition, Fresh and dry weight results
varied by species. From these results, the quantitative growth was affected
by culture environment, but qualitative factors such as plantlet health were
distinctively better in the photoautotrophic than heterotrophic culture.

LED light as a sideward lighting system was tested. LED does not emit heat,
and has no detrimental temperature effect on the cultured plantlets, and
hence has the advantage to be applied from the side of culture vessels. LED
of vellow, green and red colors with PPF of 1.9, 22 and 94.0g md - m?-sh
respectively, were tested on gerbera, lettuce and potato. Red LED gave the

. best growth because of the higher PPF, especially in the photoautotrophic

(3)

conditions where CO; and sucrose are not provided. LED sideward lighting
system needs to find ways to better arrange culture vessels or LED itself for
the increase of PPF.

Acclimatizational efficiency (percent of plantlets successfully acclimatized) of
the plantlets cultured photoauiotrophically was studied with gerbera, statice,
phalaenopsis and lettuce. In most of the species tested, plantlets cultured
photoautotrophically showed highest acclimatizational efficiency, followed by
those cultured mixotrophically, and those cultured heterotrophically showed the
lowest efficiency. From these results, photoautotrophic culture system is
proven to produce micropropagated plantlets of Dbetter quality in vitro and in
acclimatizational efficiency. Therefore, in order to produce micropropagated
planflets of high quality and to raise percent survival after acclimatization, it
is necessary to introduce photoautotrophic culture system and acclimatization
facility.

5. Analysis of economic efficiency of the micropropagation business of the horticultural
plants

Optimum size of tissue culture room, and acclimatizational and cultural greenhouses,

and investment costs of the developed commercial scale facilities were determined,
Then benefits and costs were estimated for the analysis of the economic profitability
and economic efficiency of the micropropagation business. In  addition. economic
efficiency of developing photoautotrophic culfure system as well as of the results
obtained from the commercial introduction trials was compared to and analyzed
against conventional mixotrophic culture system.
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Micropropagation business showed comparatively high economic profitability with
32.6% profit rate to gross revenue, and 27.7% profit rate to total capital at full
capacity of the culture facilities. Internal rate of return of 22.10% also indicates
micropropagation as a business with a high and promising economic profitability.
Especially, photoautotrophic culture method was analyzed as to improve percent
survival, compared to mixo- or hetero-trophic culture method, during culture in vitro
and during acclimatization ex vitro, to raise economic profitability, and hence to
greatly contribute in reducing the average costs of production. However, if the rate of
operation of the culture facilities is not maintained above 70%, then business
performance will worsen because of inefficient management of assets and the average
costs of plantlet production will become greater.

In order to improve business performance and to reduce the average costs of
plantlet production, it is the most important to establish production techniques that
allows mass production and supply of micropropagated plantlets at low costs along

with the establishment of a production system on order to maintain the rate of

operation at profitable levels,
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3. EY Aprtdpicks AR HAAA JE

23 WY 879 Aol J1EH B5Y ANIPRYe BF2Y WAF NEoE WY
AU 843 AW BRA4E AY T, £E, CO, 27EE, THE ¥H 5L 4Fe
HEE A W BAZA BA AL IR2 YAk 2L ZARGA 79 874

= 27293 WIRY ¢ BAd Fa3adel dY 294 AHEL T
B7Alo AN AGNAY A7 ARZ Bech

H o202 =Y XA e s SAM0o Hel HH
#7422 gz Ay H] il
1) %
o34 T84 f 1 343 cool-white %%% ol% #44, LED 39 9 HEAY
ogaF 140mol - m™%- s | 70-140umol - m ™%+ 57! 2491&@
o /%] 12-15hrs /day z71z4
2) &%
oy 20-27°C 550C Fol7t 2% 99 4%
o Z2A Q4 +1T 1T
) AEE
o9 85-95% 10-99% 7h7]
4) CO
o9 1,000ppm 340-2,000ppm YAy 35
oz #7384 1h 0.01-2.8h7! 371&$ Filter o] &
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g3 z4 Az 4349 o] 2
5 g5k

oy ¥ T3t 0-30g/¢ w2z
6) v} on-offHh4| on-off "4 pluse B4

7h v dzIveel Fodste @H 89
ZWade dole WFFA HEAY 4% 25 2 FugAdo FFL oAy wx
a2 wWiFErine A6 JdHME JF¥E Len,

H 2.1.3. BT |LHoll 2o{dt= &ALl

245 28y 874 2 3HF 2587
o2 T oEa 3 37
oF—333A, AP A =
o7AZA -t AL, FE(FE), e -A4RY 49, 71E, iAWy s}
oolgdl, 297t~ 2ot AAFAE, uiz| o] HE
o 7FAEEAE(F R TF) o33ty BP-FINE 24, |78 4,
o3ty pH, &&4t4

o AESY A -FAAE, FAYAH

o2k Wl Fgrldel wAEFzH L 1) Aae] A3 ofdet 2) U A2 AF
F 5ol FAHX(AAF, HEZF, 7 &, A gEF, Uz 2 Ny 21 5
o] &7 3) B FHslel e¢goz o “H%F HEA Y &45E #aAA T4 6) 4
FESS) YAl FrtE Y NAMAZZEEAY Ay F8L FHolE 5 UAHE 2.1
3. Kozai, 1991). %3 wjd A Fol 84 —% ZAHs Fo2HN HEAHIE 712 oy dH
F o oWy e dgez 23 £ U= =294 & 5 Yuh

ditdoz zAude YAE §714 7129 F@o] AP oo Az
oM AEAE wWiFsy] Wl AAHEM ABAS Ausle Ade 2 zolrt UG
53 AdgeiolA FHA ALl M @EELE TF Pe didd JAYgHoz iz
W B2gdE Hrtslr] dEe FPAHE 423 AFE HAHAX T o]FojA Molz}
T 2= 2 AdEEe FFolY oy FY8ol B Fute g E4H @
€ A Ak

metM debael sy FAEALL Bu 1) AdEET B3, 2) ge4HE $x=0,
3) BAEM s @itz FEi} AMe F7tein, 4) wigr) 7] wet o
gidlo] 238 £ 93, 5) wixuy %‘1} F718 ol goo, 6) wiAU AtxgFgo] W
A FA 7l met HE £ 548F0 %3 9 £ den 7) AXZAHAs} YiHe
A7} gk (Kozaist Kitaya, 1993).
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ok £71dolA AFste AEAE 1) Zabgol ¥, 2) BPA &0l Boy, 3) ¢5F
go] ¥1, 4) F¥ 2L Frlol&e F5gol won, 5) 39 ojfgol ¥ 54 (Kozai%
Kitaya, 1993)& 72 3o 43 A&5E EFsHA BeEdh

1) sigridie) #HEA
7h) Bavts wxe W

AEA7E FAHE ASAE E71UAM HSYE o FrIEt BEAvt: Tz ek
B4 (50~100umol mol™' &£ ppm)olsted 4wt (Ando, 1978 : Fujiwara &, 1987
Pospisilova 5., 1987 : Desjardins ¥., 1988 :Infante %., 1989) 28ly ¢7l5<tels Al
Zvol Agol wel 5~10mmol mol™' 7R Zrtetthrt 9rizk AlFEE ohA]l 100gmol
mol '8 7hA%)

Wy el oplE w&dA sAY stae mfe] o]Fojd F & rRE ol &Y
T Hrl%ote] EA7bA9 BT E 100~200umol moll2 ZAaste tiFe @ists ¥
T 350pmol mol '¥t} o}t (Kozai®t Sekimoto, 1988). mhEbr g4 B FEAYH
2o 2o FA FEFEF wFErld 2AHE o BH7EQtd BgAtAY ¥RV Fa
e Al E Djfo] Hol I WY EAL FEY FqFH FEAHL st FAt I
Az A" £ UL 42T & UHKozais, 1992).

) 718 sEEAE

AL F7iek wiAY FEEUH P2 SRy Frie AEAY AFAF i
s Fa3 4% @

dutdoz &7\ Fr7IY WA FEIEAHE Fulu FiAlFe wFE] wgEn b
2 2o, debd £714 wlR, 2 € FNT FER ?J%% % Holr}(Sallanonst
Goudret, 1990). wj%&71U 719 FEEHHo] 0o He #e Ada=rt 100%6Y o
ojtt,

25CY o wiFulel] AEEE 99, 98, 97, 96, 90 ¥ 80%Y W FEIXUHEE -1.38
—278, —4.19. —5.62, —7.06, —14.5, —30.7MPaoit}(Kozai et al., 1992). Fi&Fx7}
90%°14Y o WY A9 F4ee FEEIUAHY HoiAd A AT wTdA
AHEE 98, 97, 96 ¥ 90%Y W FAEL AUEE 99%AddEct 2, 3, 4 ¥ 108 =
oh ZAlY A Ae) ] of ﬂfxﬂa g e duz BH%‘RH" o AiEEE 5%l gt
E wjkgr] dFe Fof §1 Ho &7H 225l g A$ HFdsgET AY
100%0°]t}, AAuix o] FEEZUEE HdAZ2 l%-\% g9y 9o FEXHEE &
Aoz ol AFTdAI FYd Z wiAY FrFY olgwEe Y ¥k o
w2l o] FE¥uEE gebrici(Kozai, 1991).

&71d F71%39 AdFEE 4ot By gAd o FExddz Ao (Kozai
%, 1986), wizle] FRETUHAHL wixle 2718 24, 29d 2 9ERY HAA =t F
7bgrel wiegp Gopzich wjzl9 FFel wE FEETHEE E 2149 Zth
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H 2.1.4. 7|26iX|e] EF0 ©E viX|el +E2EH H(Kozai S, 1986)

7] &uj 2| FEEUA 7] 28 2] FEXUA
Heller (1953) —89(kPa) Nitsh (1969) —106(kPa)
Knop (1865) —49 Bs (1968) —139
Knudson C (1946) —69 R, (1973) —219
MS (1962) —218 Ng (1975) -177
White (1963) —111 Modified LP (1984) —171
SH (1972) —1353 Enshi-Shoho (1966) =76

F) wixle] pHZA} 243 % FHAS.

o) F

AEH e FAI BUsd FEE lwxE FHE AL NAFAHATE TFE7] dFl
HAAsz gon I UYL (photon £ quantum flux density, mol m %) &2 W
A} €99 % (irradiance radiation flux density, Wm 22 Z&3sle Zo| HAsith Yyra
o2 FFAH FATSFE 400~700nmo|7] o of W Ae FA FYLEE FFA
I3 §UYYE (photosynthetic photon flux density, PPFD && 7}¢3] photsynthetic
photon flux, PPF) ®& %A §&WAL (photosynthetically active radiation, PAR)z}
Lig= 3

Z¥ e ¥ A (photomorphogenesis) & F2t FYUYE7 RS o dojun a2 Zxo 934
E 3A 9%e ¥ Lo UEEY FHuPY e FAFo ¥ (400~460nm)rt
2 A 3(620~680nm), UAAF(700~800nm) 2} H Yol AUe Ao s FHEC,

s FAU e Fgsol M2 siztol HAE UL o wikMuk9e] PPFDY 2 E& vliF
FYE £37 BXE deldg. a3y ey JdiRe %9 PPFDe & Aozt 9o
Fide wiFyel wiAuy, wigdoly wiile FHA wepd getlch(Fujiwara F,
1989).

Polycarbonate, &2 % polystyrene ©2 %H& wjd¥ & zbz} 390, 290 ¥ 300nmiett #
& AR B ZEo oA ulFHl AR de AEA Be 3 gAY
& Foly wigFHe Aol wel getd 4 ck(Dooley, 1991). 22E2 ZAWYIA =
Fatgel FAdUEY FLo F/7 F¥e g0l A & S vF F Ao

F9e PARF FHHAA FAWAR ohyzt IdBAY dfF/tE YL doig 4
AHoz FPol & 22g Aslduxg o 25%%e] PARZ Hd@dd Fdd s
Babg s AL wid R 2EE ugZEdg 05~10CHsAIIed WMEFEd, 9
Rol 2x zoje wiYgd w2 Yo AHe F PARFY TES AY v wigy

o2 E3uE B4 duxe dEEe Wyl ugER ATIZ Yy F2Fol
Wby WRel oixel Frlmgel SlslM WEET BL ZALE NEBAY LEE WY

Uy of$ - g £x9 2o FAS g YiFr 2:8Y 01~1.0CHE
=t}(Kozai®} Kitaya, 1993).



2) WiFE e wjFEA
I WFHEA T #F 2Eg 2 of$ mizgd #gg Jdelded 2eg2g w2
NEAe Ty F Aol AAHAY LA (Grout9 Aston, 1977). 232z ¥ ¥
oy F AEEL FolX AL FIAMN] M widsEA ZHol u¢ F3dit)
IR wF@e Bgoz Qs HAss oy kA FA4L BY 1) E¥9gdre wgol
EFAY 7I59 7Fol AFHA, 2) 2L FFo] Wi HEFY Bgo] Ron, 3)
Ay R iE AEY ddo] sy, 4) Aol AJAHAY Fgsie 7L Y e
el BIRGNAZ L, 5) oy 2, Hehst FY&A ¢ @olst An, 6)
ol & HA FAY F29 Aol ¥ B HAE £ Ah(Kozaist Kitaya,
1993).
olgt Zo] 1 wWiFEAol HAHdA & M AAF HEANS ETHd SHS
ettt wrgo] dojd & Ut :
—HEAE % Zyed ofe UZs Fzrtg FA(photoautotroph) 29 wgo] A
SAY A decH(Grout®} Aston, 1977).
—3dgs F4E WAl H48AM JUE=E =9F3T AFE dFojory o
(Dunstan®} Turner, 1984).
-z AFez Jdsto FFAgo] Asisn, @2ojy MY AN Ad"En
(Kozai®} Kitaya, 1993).
7h Bt A FiA
B7lEtell WgFHEW COol Tx7t #Hadde HE Moz BIE AL Ando
(1978)7F D2 gols Aok FAAES ZHuFA] Yo E wiFg71 CORZP T
gon 7l CO¥% oF 340ppmEcTH 250ppmA =7} wo}(Fujiwara £, 1987 ; Infante
5, 1989).
ojgl 2 ZAAE 1) HEAE MR HEAE TNcPo|l & o)FojxA @& L7 u)
¢ W FE A COs 7t Zasle ZACdA #§Ado] ol Folxn 2) wety B7]
Tl WGl COsx=o ZAs FFAHL Adste 2dol 8 + Ao, 3) COFE}
Re 2N e B woltsts IFAHEL FUHEA @Fon, 4) wiF HEAE WY
7Y 2g ol g3l AAEE €7t YA (heterotroph) U wiz| 9] @zt 2Bzl F3A o)
g8 g3 FIFLE EFYUYA (mixotroph) 2 AR £t Uz, 5) wigHW CO,
TEE STV FEE B AYYAF UM wigEA Bt B, EFIYA
ZstlM B Aol F3E Aoln, 6) 7] FHHAMEN FELE FHelE e =
el "Ao] E48 27 AAEE ¥Y 7 dde AE A FHKozai, 1991).
) vt g4

BAtE FEE F7HMAIZ FEE Eo U g Eo] 2R FYHE ¥ & A=

~

= ks 2 T
E dozx BFEs 222 FFA ste FANTIYE oMY Ae, Y HE
Ao FFAPA o3 AT Hge #H, oiged &E, BIEE, 25 ¢ AL 5L



e 23 8742894 o8 A 4FS weciKoza, 1991). FAvh 44 vA-
ol pXEe @79 F&d U dFrE Kozaigol 9 da Biusol dui(Koza, 1991
‘Kozai &, 1992). o] nlAMage Ao Fre meo FAGY L A A
oq8 7h2 Ade Az Yok 2 FFL 2d 1) e AEAe Ad wge &
AANY £ Ak 2) 489 Aoy E& HuH ojide walsld AL F4MNZ F AU
o 3) F48 AEAY AAT AR AolE Y 5 U 4) #2H #£AAHP L @5
F Aok 5) Wizl HilYe #7158, ARzEAH 2 29 FEE Y £ dd 6) Pl
H7HHA &g wiAoME FAVMYFH woo] ZHe HEAEe DY 3 2Es&E
Y F Atk 7) FAzHol fold Z WLl dFoz WYy + A 8) AFd,
AFEs 2 =R Lo)sch(Kozai, 1991 ; Kozai 5, 1992).

FA7 G GA vAHANME FaGA Yol FAE oY vy sidE A A
o Ze Ag FUAZ oY £ A geld FHAEe FAHQY "oy AN FY
sjoput gty

FAMEGAH vl Y GHL 1) HUAEZ olfHe 2L YELE FHET U
oftt Frt. 2) BALE FEFvle @& u|go] Fidtd. 3) FEAol dojd F e F
ExAE 237 d8Me FHEA FAE Ao} Y o2 dstd wAsHEe d& AA
at71 fsiMe WHARY §FE wook stz Asanrt Frheth(Kozai 5, 1991).

o) g B4

Il A wigFsle AEAE wiAY sy zAoy B e RAFeE Uy
71eg BAdAY AFAdE A Rt 71FE 7HF B4t Bew, 83 &7 &1
F=7b # AdeolA 2y 4 8Me EdZFo] weksith(Sutters Langhans, 1979).

ZIN g 242te] g AE FAee 371%9 57 X3 ¥ (water vapor saturation
deficit)®] @& A won, £37 T3 £FFo FrYFLE AL wopzo %zt
9] A ZAL9 AU EAAMA 2~12umol H0 m™*h™'s YA wokri(Tanaka &,
1992).

A2E wi Ao HES F 25Y°] AT oS 49 FA AYHL YU FuFEI U~
95%Y o 0.5s cm o]l F%7] TeRZL (.16~0.19kPacltt AUHEFE7} 92~95%Y
& 1.0s cm™'(0.16~0.25kPa), A& =7t 86~92%Y o 1.7s cm™'(0.25~0.44kPa), Atul
&5 7} 81~88%Y = 5.0s cm™'(0.38~0.60kPa)o|t}(Tanaka %, 1992).

715 AYPLE ezt B8 ZS Algbe] FAEFE Fohdtg. gebA uwigEy A
HEze 2HL AE2AHY FA4LH FHAY 4o & 4L vd & Ao

3) Az wiFry AR

BHzA o3 HEAY AFE A= AL e Fasioh oA wFF g
g edolu Ao &4 <3ANF o HEAY 7NFHA, e 2 e 4
23 S48 oivet o 9 Ay e FeH SAo] FIsA goy MA A&
ol Az 2 ol YebdcH(Kozai &, 1991).
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g9 FF/ =t zole Yoy XA ofHdld HEEE oL AFE FI A7)
7l fsiM e ZiddAM E717F B AL Y EAE AAstodor 3y, AAAHY 73y ®
9 gaFo|l & dEyo] Qlojopt ot zey Fxrt R, wigHe 2=t ¥ A
stoll Al ZdiolM AR AEAe F77F deta 77 27 dEe ERO &A AUE
AE¢ T8 Ee AN e A7 g

T 7IHFADAA v RES HAAZ o8 AL FHAE Rz HF dted
288e AE 8AS #2% £+ Aoy zFsst ey

7hH &

e 2AMIGH S Fopzt 2 wsiglol 25TE AL Ye Aol Yutxed &
A2 sHol Ao zEd FANIYSH TS FHAHA ¢ @53E ArstFEd wRA
AME 9E TAld AEA7 o]&Ee FEFAD YA (photomixotrophic) M EAle AL
71 BLAEEE oJal 21FE d5sEo] 22 YEF g M A LRH7
ol AFol JAAE F AhKozai T, 1991). gt oz PTFEL AN ZaH
=H ol 47t FF7b F7tH7) g Zolth(Kozai &, 1989).

=3, W3t T3 e T ol A RE Y EAY 2AFFIIY WP Fopt
L% makd oM ¥ £ Uoh(Heins 5, 1988). Z1HE HAAZ AYE %38
29 7 re T wate] oefM AL zAst: YHErwin =, 1989).

T Fopt 2% WA osl AEFH MAMF Aolrt AHEA %o

, © EE 2EAZFAM BFrrt & FEG RE& FoM I AAe A
go] Arh. 314‘6“%4 AAZF, d93, AMEHA RS dF & 2= FAU
o] FErt ¥y BHu FEFAM Fhic

g oz uwigde 2z HAE A #Ae ABOe FoR 2R AolE
Fol AEAE ZAskA AZAZ st lon ojgre EBAd #eMe o Be A+
7t o] FojA ol Hoi Aztdn

W) ddss

71 HdiGEd wixe H4ETAEE o8 HelM ZWEAd A%, LG @ 23§
Ao H4§L v 3cHKimball %, 1975: Brown 5, 1979 : Ziv %, 1983 : Wardle %, 1983 :
Capellades, 1989 : Debergh, 1983). 53] Wg&7/W £ 5w A EME IgsA AAA
NAY EH3E dodle FYAol "HkZiv, 1991). 28 wiPL7|7F & ZASole £7]
el F71ase] 71 worg sos Fate] doju HEA7} 422 7 2B AF
71 7578 #E AFTET 2AZAE AMEste Aol AR A ojth(Kozai, 1991).

o) #

Ho WlFde FZA BHoR EZRA zaste wyo] Awsol AlY Fdd olgt
A2 FERA wYe HJ—J-"J o] &3 7t E B ootyet dxe Y A7 &RE

"o .rulo

®
ZoluA HEAL wrh e #¢ we 4 donez 4EAe 4% 3T AL

Foled AAHolgt ¥aiA Uh(Kozai 5, 1991 : Hayashi 5, 1992). o] ¥hie wjgH



F 352 uidd fol FFPoz AFANIe ReZ ARAA IFE ZAEHE 7IE ¥
Wate g W $9 ABAY Fo|§&g FIAZG B oy FF, FF ¥ A¥4
A o] 7hedio.
I 2w gA] 2AoM F& zAEE 7|ERG 240 35cmAE RokAv HEAMT
23 gdAde 1.8y ZF71sle] =3 3WAE uldE S Tl wjgAE o ujgH el
*c} Z, 8 X #FAgol 429 AL FI}WA 2udg(Hayashi F, 1992).
(1) F37]
24 tzﬁ}l%} AgolA AR vlale FFre AAE BWE UAE JFEeR B
oFS 16/8, 8/4, 4/2 B 2/1ANNLE &L &F F FWIE 16A722 NS o F
A 6A17F F712 BI1E 447, ¢U1E 2*17*°£ A Fold dL F AU
(Morint %, 1990, 1991). °ol9} & ZA#E AFAESL HolEAFH PP CO, o %
go] Z7ts7l W&ozt d¥sz Utk
A ZAMGA ANz AL 1A F7], 0547 4712 JAE drt 245 6A17 B
st 2A7 912 Y& dEg JisHc E 4AF 2 HAEFE U BYFUIEde
Be BdFrldAM F7hgtl Hayashigeol 22l o
(2) =4
7\ FAl F-ol AEA HejdAe]l FF& vlzlch(Read, 1990 : Sesbrook, 1987
Doolley, 1991). A< dj&& =73 ﬂﬂ%“é% FA5S ojgst Yvud 2 2HEZHO Yt
Hog wiEe 87Es & ge A Pk FSo gMe 29 2UIFFE ol&dd F
e A3E d2 o FH A5 FFo wME 7F Ao vlAe Bxe Golddd
KalanchoeQ AW u]¥A] @A -HAFo] w4 v go] & HFF5E ol&AE W FHob
3*’“01 dzsicty st Aoy MR #Age witste Hlgo] & FFTL
REARol Ao Al HUh PelargoniumZ A FA] £71A44& HMgo] WAR(FF)o ]
3 dzstw Jazde As AA s (Appelgren,1991). 2y Campanulle isophylla =2 |
GA 2HFo] MEAZ] HEAY AN F719 A4FE FAANcH(Moe et al., 1991).
3 JAAZE H7tE wiAo) BeizA S uldE Ae HAFold 432 PG v ¥
A3 FAANeY ole FAFo o) 1AAZ o7 gEoitt. 22y ol E AAes X
Zg, W=ug, I3 2 gddgdol zAMGoNe FEHA FAoh
dutHo g A EFo] et ’*éH A3e di zele Aoy HA4FL Nz R
FHQA R ok w=F HAZL HF ulFA ¥AH2 P4 adHo|th der HY T2
MY ZFAle ¥HZ ¥ —ré°}o*e,‘°ﬂ 9% 94¥L g
aglx geze HAF, HAaZ 92 2P e FEAM HEAY FIHIANE
Fxst7] & olE Fg oz 2 4 Qe Y9 FA(light emitting diodes,
LED)o] Alg¥ Zojr}
2}) @arks
TREsolA wiFHY BAtAY FEE =dTY FFHEE 2
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A AZE F2IAY £ Ao wWiFHY SAt2e FEE Eole WHozZE 99
ZE27t dedl AF7HA 2ole WYL g 7o
(1) 7t& F}g ol E o gt A
A i F&719 T8 (A0 WFer]e F72Edgs A wdg ue
7oz YER) e WIE vl R gl dE2d widy e dFoivEY, S22
g # d2f 252 #dg o ARG Friagses 727 018, 1.5 2 0.601tH(Kozai
5, 1986).
ay 7tAESRE vAZdzzdd PES AEEH AT o J5E 3~6M) O F
7INE = At (Kozai®} Sekimoto, 1988). o}2jo) wujk¥ wlsl2 fluorocarbon polymer
o #Ze tEFEHE Eg2H HE(Tanaka ¥, 1998)olu 2702 9o Ye & WY
£7)0) 3 Zg2d FHE(Kozai £, 1989)¢ At&st7= 3t
olgt 7ol ¥ whiiel Hejrt FH/AFRY ol wiF FU HEAY A £93
o WA % wFer] e stazAoE YFL uviAo oty sjY sEA stan
o] gold A& ArgFozH wigHUY F57t Yopaln stamol @ oy £
3 2ol AdAHE T oA A FAol Uch(Kozai 1991). 53] FPAH FEIZ=AME
FFES F/MA Az AL F7AE 5 U
Fhdio]£=(Kozai9t lwanami, 1990), 27])(Koazi®} Sekimoto, 1988), &ltjole} A=
(Aiken-Christie %, 1990) ¥ ul(Kozai 5, 1990)0lA4 &3 4y AAE Bd o]
7hEj 7k mEo] ol wlE o4 E wWru o] HHA ¥ stinge] s}
T oHE ol &HE o Axo AFEol FrHEgz s
Ty 7ol §o|d mfS offdttiat® Alzto] Fadte] mel @atrtA9 FE
7} 150-200umol - mol™'2 ZaFo M FUAY FE3E Zrte Q3e Zasty, 74
of wiA Y AEAL FHchdt FEEH] dojuy Ao AFH 2 Ut
(2) AAHA itz FF
(71) vk
FEA FEFE(100~200zmol-m 457 Bbol| A wiGAY g@AZtAY BT E 500-1000ppm
o2 F7/HNNE AHEAM HEL L ®3 Az ASE FAANUGEs 7 @l
(Mosseau, 1986), 4v¥lt)$(Kozai &, 1987), 7tdlo|&(Kozai®} Iwanami, 1988) ¥ 7+x}
(Kozai, 1988 : Cournac &, 1991)olA BRI E 3 e 489 FFd ot xlole Yoy
AW F& H7 dAY A gdEE 4855 e §Ysio
dutd oz wig&riulel izt Age 300350ppmoE §RE7] YHME WFR ©
Al z7ld wiFANe @A7tAZ S 500ppm HEE fRlsiol she, wjggs)e T
g5 AEAe A7 9 HEF Fo g 5790tk 500ppm B E7bA] F7FA| Ao gt
(W) w87 W
HEH FFAHEHR FELE FrExo] s 9FE weog. #aH(Nakayama £,
1989) 9t =7](Kozai %, 1989)9 71w %¥Al PPFalojAe] FFAH L A&7 z2ANA



]

2%% 7 $EEg A @713 AE FEAS g S o FANIFEH Wy
e Zi(Kozai 5, 1991). 23y HZ wigA] FADANM Fa| 871437 F3d
Yoy A, ath 9@ @AtAE EFFTIIE £871A wgsidE® WA AAFolu
ANzxFe 233 Z2ddr sded olv IFYHFEFEHT Fe 39umol-m i sl
A w7l o &olet AzZEcH(Wslker 5, 1988).

ol9} o] ®AZtE TR FU7h AEAMY A plAe Adedle i zoj7t A
F Adedy o BAVtE Tx oYz FE, YU, AP £5 F oo oA
BAE £ gloy M & dFE viXe RE @tE R s oltH(Nakayama
et al, 1991). of9jol £7lUlg @atrtxs gy FEE ZAAI A FFAER
soda limeolud KM,O» 7} AlE5715 $tch(Kozai 5, 1991).

op) Abx

Yut o g Fiago gslN AAE CHEde diFY ArFE 2%, dAtETF
= 350ppmy o FEFol sy FaitEe F S0%HEE &4 dd 2 IS
F& AaFErt Zagd ot dAged ArFE 2%dde ¢ds FdEHy
(Zelitch, 1971, 1975). 3P &L HarFxrt 2%dd7t 21% ¥ls) A9 28 F= o
=

=3 Z2Au YA da2Y FRE BEstd AT XIS | AEF &
10%2 39S o 5 15 B 21% AHgl+ro 84 Frigci(Tanaka 3, 1990). B71%8%
o daszE ZaAA Az YL FIJA7IZ AW v 2FE HAGY F
T}E&E AT R AEFHolz & £ Qo 2¥y $rUlY AdarFEe daF
Aol o Wolr £ oy wiYAHUe AaFre XHEL oYY, WU, wixue &&
e Fxe W AEAY EIF AFd 4FE vF + Ao 222 FaAz ¢
AE AHg3le 2AEY HHF(fibrous substrate) & AHESIE Ao o Exxd + U
(Kozai, 1991).

vh) wjz| o] 2718 A

A 72 del AtgEH 2 ZAuY S WY RIE AL YA gl At
U g 52 FEFILGH A S diMe FEgEA €& = A 53
FAMEG S A A= HlElRlelY a¥te] {18 E HUEstA Folx WAHoR &
At FFE 4 A7 dEe "agles T Uth oA dEiMe FANIYH AE
Mg g FAAsA d+E vt Ak (Hornzt Widholm, 1984).

FHdlol g FA7IGFH ZZA8 A Dol H A Fe& FAAu Ldd wigsidaz

/3.

off
H1

4y o 2 R

rlo



Fol H7td F/NEFTE ez £ MSuiAIY A & wFse RETG A
Fgo] EhKozai %, 1988). 1/2 MSujxW E#sol Ade NHi Y Mn'e ¥=& 4
AR gde] Tgslo] YE FRY 7.6u¢ 5547t 3, POST, Catot Mg.targe 7
2} 0.46, 0.37 2 3.37# &t}

2715 214 &< 1/72MSulizlol] wjFs & A Fo] HrIHA ¥ SAtE 3R
FEE =Y FANMIGH =HstA w gt AelA AFol Hujol g3t (Kozai T,
1989). =& uiF 2194 wiAW JE Rr)ojege BE PO’ 3%, 9 Mg 41%,
NO; 7} 53%0°171 W&o} PO/ 52 ZF7HA7le 2ol 4%e £AAN7ed £89)
2 4 Aok B7IE o]8dd o9k f{Ag d¥o] Bl ¥ EFISFZASANA FYE vl
Aek(Kozai 5, 1989).

Z1EAA WigHHAMe HEAY FE FFEoY FAES WFR] Uy FEIH B
T, 7tAnggo]l ARy, FUSTst £7] dEo Fh(Kozai F, 1991). ol2E FAx
3t Al wfAl H7ME Frlo]l o] FEIHIR HEAH I FF olfHe &2 W
< Futl gtk & AEA7 Hdo 2799 FF o8 £ de Wy #F dF
7t ¥ Q&

AEHoZ JIRuYA] Az B AEAY AFFH @D sy #RFZRAN o3 F
gS wed 22 nAdExE S Fitd AEAe AR AE¥ oty s WY
g AEAe gAnj4s ARY F U 2832 ANYrIE2 TR AEHAA o)
A AEAE AAsle o|AA] AAA A (transplant production system) 7]&€-2 T4 H
87t U

ol & Bt APHA FERZ HEAE dFPH37] M e Ztar A, F
A 2 71&E GPEHAA JiEE ZleEd AZRE tAEA AHAE Ysto JieE
2R3 HREHs 4 Qe Z2 dAZMEorNA JEE JIEES FHIA Y
HAHAZ gPscd fugHA S T3 HEAY Aol FustE £ AL Aol

U s gRe ¢3to] Fosts 8489

AN Wi FEs] e dAulA ol dFNTEL wiFAL FREES 2
ol xFo2 Aol FHUE W oL AEYE FEo] W ¥ I olfe FE
At gl el ARl 2EE JFEE R ASEF0 AR AJEHHAE v
b27] WZod fFREC] AT 44U 2EHLE W) "ol

ditdoez FHES WFRINEFE AWM 4o EF AL oY FjHE o
Hides gAAHE 4 HERME 259 A} AJHAZ, F27F WFE
7] diell ®laf wropAip}, whd FeE goldce Zojth T3 Afo] e ©@ade ¥
SHHoRAM AR Egsol ANYD FE HAHY AgEAd dgs gy AHHY
B el FEES FAsA ARStedof an, t Kol FFAEHAN WFSHAAYD W
g2l f#EE0 4F vAEEY THA dd AY =24 o= Aot mEA old

(2
kA
rr

(o]

e

=



o8 7t gt @FozNyE fAUsle #4F 2EHLE ¥ HBz A48 gl
FAol I FHAE diotes vl¢ GAA Hol AnLAHA A EAest WA € o
¥ FH4AHA 2EH22RE 2B doldr] HiiMe BAZMA Dzl R @A F
Sajofstn old HLAYL #35H(acclimation)gt @t 2= AFuA A 7| Hujg
g FFEES EYo oA F A8S S 3z =3} MAFE FE3 FHAIII
AstAN s &5 AFo i F8 ¥ BAJAAEY FESF, 2%, FF, 282 7
712 sx9 F43% Wsld wdrREC] F HIHEE dF szt AR &Aool A
Hog ¥

1) &8 £2Eg 2

Hge wIE Fiol £EL FFHTL Al FFE FES Y9 /TS F8d 3
QAT 222 4B ¥ ¥ FFFY WA B 2 /Tl d@ Hsst Fu
94 gk & AA WY FREFol RIUWE EY 39 F¥ 1L woV) A%
o Wt BRAEA HAe o9 FA TE AN 2 I ZAE WA s A
o 9 71Fel FPE FEF FIEA Bk /13 A ¥BE EG W ¥ gy

otUet di7] F9 Fx sl ugMz uzgd WIE HAFn old HYGL uFfe
AEdME FFHLZ UehyA €. olis ol & e Wstd oM 4E9
U WEE Bolnz s wigE HEAS Ad Fu EGoM AF HEA Aol
Me dBHoZ 9 ZAuzA 7229 713 /MH Fx7t & AolE Holn, AE He
AME sfRstxal zolE2 yehlA @oh(Sutters} Langhans, 1979, 1982: Ziv %, 1982:
Blanke®} Belcher, 1989 ; Capellades %, 1990 : Brainerd®} Fuchigami, 1982 ; Maring,
1988 : Shackel &, 1990 ; Donnelly &, 1987).

2) iAo 2EY A

7h) 9 w®is}

ZINiG AES €3 AJle #3F Fd detde AE AFFHA ‘e dFE A
A vetdd. 333 Fole AR A] s HEY Yol FAAANAT HHxHASF
€ °ofF v AY F9 F/U % W FNFY #Fide A ged olge €E
T3 HA Fol M=ol BAHE dolMe HAZAFo oAy Hoz EAEY o =A 44
¥ oY dUdFE 24 A HER HzEA ok old £uAA FdA M2 AA"
Y AT Frle AEY AT ASAZA e T adoz gy A
ZIW elgFA BAHAD 2719 do A F BAHG U5 A JoE 28
X EA Ry T A2 AAE dvtol #Hd 24 MW EY AAYHA dH Bz
¢ Fx2E 74 € (Donnelly 5, 1985).

W) &71 ¢ #elo w3

710 wlgE L UFF7i(red raspberry)ve dAHoz 249 Auwid HEHG F7]9
#717 o 7t FZ4zFHY Tz Fo AXZH ofF HA wEHo Y. =
g ol o wigE A EY R F77F ZAAAME dEEd o s ¥ Bert Boy



FHEX QN o wEHo Ut

3 PP 2EH

giol 3 FEEHL den AMgdE We] FFIF vtL ngo] dojud uwjY L) E
B HWgRES A¥ES 4 A 7 wEL FYHQ WIE don, ol o4
g3 A2 dYAdFHAH e g9 Yd(heterotrophic) AtEICA 27 % (autotrophic) AHE]
2 uA He22 FAdel AEE A ofF FasAc W g FuiFEE ES
oj4g T stA 2P FLE FAHHAS o W wFAge g ojdE HEEL AY
COE AFstA %otX EEE 249 EYoR o243 ¥ 23 542 COFYY #A7}
o]l FAAA geth £ W wgE FulF B FaALdolRH 4F7 244A AulE
G R FGELFFol o WA Yedo ol fAbstA ulgE BES 24
ojAstd wFRe UEol MELTE HoRA HY dolde YEX ©AIYTHo F
7t HolA ¢kedl(Groutst Millan, 1985) ol 71V wi¥Al FFAd Heg 717E
o] wgo] nAYL S BAgFE Roloh 7ul wiFE red raspberryy ¢ U9 CO,
HAEHFo] A 2.6mg/dm?Ql ¥HH oA 7] YolAE 10.5mg /dm?E e 7jW o)
dd HEY CO;, §4 T8ol 1/43=2 A vetxch(Donnelly®t Vidaver, 1984). o
TU s FIIZRE o] "R dtg T suuigAlel 2F 4o CO, HHATHLS FH
daglel ¥MEA ged. olggd o4 F A F ME AAE Y& olv HAHEH
AD Holl HsiA CO, HFol 108014 A F7HE7/1= o metA Jutdoz 7y
A e 4 CO: E54Fd & =8 A Zdod &35 AI B4 oS
A 49 30%u AA sty ddEte o]gol FHdte CO, HAFE FMHAFY 10% vl
Tho 2 el

ZIW e ARG Fede 2AM 71 BE v diEg 1/33x9 FHFAAE
S BoAEH(Smith §, 1986). =& g4 &9 ol g xF 200914 1200mol /m?
AE2 HEAZlS of 2Augd AAYE de FFFHFe] 2d) FHEE RAFATL
7 igE Afedde 99 AY Azd wpE FFFHHY Hsh gz ged 2
gt ojste WIHE sweet gumolX e §Y FFA 2xolA wiFA W wWFE 2 Eo|
Adgeed A A fFEEYG O =& FPHFE BAFUAR, =3I} 2T FFE 50004
155pmol /m?2 F7t& o 7|u wigE A8 FFAHLS F/HA 4oy 2 ol g
15501 M315umol /m*2 ¥ FE ol A F7HANAL 9 FFAGol A7 Frrstdi(lee F,
1985). dutxog wE FIFxANA 244w BEE /W wgE BE B o
b AEe we #PgH sEHS 2o FAM

OI*JJr ol 7lHulgFE AE3 2AAuE FE FFA FHol HEd g M=

FHEE olfe AFAE ddd AoloA FHHAY oirtz @Fe uwiFHe FF o F
°l! Aol ALGE 2AEFY FFA 5ol &dd LgHA EHs] dEY Ao AFG
goh W igE A8 HEFFEY FH4 5 Aole FFAYE A Y A%
g R ohyg fAA0E AEFT mE 5ol zold Mz ZF £ 4

o o|f

ke



o. ofel @et wigd BEEL FTUAH FYFH wdat £ 2§22 UE & A (Grout,
1988). 2 R WA 2§ 2719 FujF2A FEo|l TFE wiAA RulGAE Yo 3
$4 SOl A7A ReT 2YER o]5E TEo| E¥H UA %L w2 SriHgs

olg d& AAY AL L A2 AP Qo dadoz FFdA Fe HAFZHo2ZMY )
€ sHAEn. old @& FEol FFHe wiAN 4AE A FFUA Tl flow

Azde AEA 89 F ¥HA 2§59 Fei89 dFezyq HIAAA Hae
Dieffenbachia € Edste FE2A o2 A WA 2§9 dSAE g2 7JHeldA A
¥ JEx BAAoE ANYY 2AESC HSsAHY FAd #HA 5¥L FN2 F
At

Ity oz Ju uigd SESANAM FPAol ¥ AL WIHEE Y4 COE 2
Al71= ribulose bisphosphate carboxylase #4o] W (Grout, 1988), W& IFIx 2 7}~
wgo] HAAF A dojur] ofFojtt. Ribulose bisphosphate carboxylase Aol W&
ot Ao LEAIA FEol EAFA7 wWEol HAZ FEo e wiAdAAM W
Y FRE YEL =2 ribulose bisphosphate carboxylase 4L Holt ¥ &9
BEAME 3717 T COEEE 3509A 1200ppme 2 F7HA7|2 ##FE 29
10-100pmol /m2o. 2 ¥l d WA A3t 30Y Fol Ex BEE9 AHE9} AEgo] Z
H71E @v. E3 FEY ANGF ¥elo HF ARFTHLS 747 4uloA Mz g F
7bake| o] 717k < el A4RE AU W2 FojdrHLakso 5 1986).

HEEL B7] <o FFEE FYs Yoo dehdes ¥e CO, =2 7IWelY
HEo FHEE AFsA o dFEESY WS 4EEL od CO, $EHZd gg
Y PS5 v TIE RS ALFozd HEddY gy B4 2 &3
HHoe CO; =7t Wi Fasy 7|WuMg 714, &3 §7189 CO, $:9 F#2
FTINAFE dze Jhold ¢ Lol Y53l Fold weld Kozaig(1987)o] i
2 BFE 8 &7 AUsE $B5%, &5 15CoA 30TcE 2AFH don, HY
FEe ZAREe T3871E2 $AARA RERFEH 40Y/HA Alojo] Al 2504
350Kcal /m?’2 =HZ & zAHEHo Ut &)

AME ZIWuG 2 & FFH CO, ¥5E F7HA 4 EAF ERHA Aoz
Hop CO; A7t 383 AAFHo7 Hside F39 F/tE ¢4 Fitgojop o}
4) A& 2EY2

g9 A%exrt HAzARY AHstE of AvAd NEA A4 thArREe
#8E dougA 8o AR gsiMe C, 48 B upsid 2Eg2E woy
ol wet AEo WA FPHAEE daHoz AY AR WEA Ho, 4EEL
Aol g c3E AsM Axgy JEES HIAAG 422 A2 g HAL
of metM A7+, ALAGY zeln FHAAYAY JEAZ dEdd. AL 71y 7
ZetAl g HEEL dUAEERAM FH9 x7H0-12CY 9 thAbEgd] o|4E
dol fdEn 717 §¢ old 2xyt fA¥E de AU gH(Sakaigt Hakoda,

N
—



1979 : Heslop-Harrison, 1972 : Christiansen, 1968 : Stoddart$¢} Loyd, 1986).

g By JFE 2xo wi§ U7 HdqMe EY W FEY F5Ut AdfHE
2 HAAJ] HEYY o tig AHE v AdAe HEAYFY YERGOE
welZ4 £xyb welzln, old HAFL Ao ATPo A4 7j3o] dAFdez F3
€71 g &l ATPo] 2% proton(H")e W&o Zasn oo wal o259 #a AX
Ul 9% ¥olz7] " Folt}(Clarkson,1988). L3t #a] T 259 e A X
EAste 4F FWNELSY 72 Ve HHPHLE HBAHSANAAN HEYRE FAd3te
AAAE, STHERY AHE a3 YEFHHES AsMAIIA 9. gntyez AHLH
glol ost AE 7S MExge AR A wet getXAl ¥cH(Yoshidast
Uemura, 1986 : Tsenge} Li, 1987).

5) 71g} 2E# A

ol Ze& HETHIHAH Fo WHsH BHLAEA o3t 4 Eo FoljAs ZEHA
£ 9oz AEAuiEFo] HIAHAL o LEHE Y FYSEAMe d€9d LAFY
3l (Field, 1990), superoxide desmutase2] ¥ 3}(Matters9} Scandalios 1987), Z&jo}wl
o] W3l(Galston®t Kaur-Sauhney, 1987), glutathione (Rennenberg® Lamoureux, 1990)
o ¥zt 2 FFg& =0 wE WH3(Grills, 1987)5°] ¢3A Ak

1= R R ke

g A2 24 Ee dukApiA R o4 Rz #F WIE 9n| 3}
D2 o]lAAGAZA AHHA #F —35}“?1]7} Yo},

AR ZldelA A AYgAFA F Aok FiFe wFridel B2y @2 35%
o #Ed =2AAL A $4 1—5—%7} 525 o o Aol 448 Yol YA
wah 4Bl Jldsiead dE Re 2 YA %2 Aok W FEAE WY
el Hejstds o olaid e Fxxol o4 F AEEE F/MINAE FeuL ¢

Aed, olg AU F& 2EH27 Jejd A2 E £= Ao g &

237 AT EWYLEAN YA EY &71& 2 FFT Yzt {7l

IHELL Hd WX F 4ES ojdae AAd od FEE& 50~70% F=7t

k%ol g2Fol wgEn o2y FHE 9Y FX WAL A ol

5% 90%7tA % 15%3 = F7igch 2y o] WRE HEH F
2 7 ES oAE A a7 dedsis doh(Ziv, 1986).

871 WA LEE 2t & FAHE oA7IAl gorn diA &7]9 F4& A
A A% T HES AAXE JYAI)7] s dAHez FHE EAF
stibe] dbyolth oA Alelz A Eol EolUs FME tgH Bol MAsA o
ol4 2o 2dg HUZE WAY £ Ut} v EolYd FHol WYL AAl§]
F*P%" oA % 127 T ARHA ded 2 olfe HEd W AHE
ot}

i)

A=
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1) §%

ZIuigE HES ol & AHF ol & HEAAN} & FEFFL FAGZ e
2 3717 FUY 2L 4 g9 HEA n¢ Fedg. oy 4oz HE

A £3A7le FHAME ATEFZA LS Hatz Ut 2 olfe AFEFA
o] FEol AA Yrtx, WiGES AYAA FE 2 UED, o|4d ojdAEL A
Al7le A3E oprldtn Ed EQule oidE9 AU Wag 233 wFolg. o
XL B A (McCown, 1986)4 L= AHFe HEAHE ¥ AeodA 7tE7] Ago]
Helop A= @40l dojuA ZxE HFGd iz Pgsio
2) FEZAAA A

ol A& 7t¥ ABAE 10mM HeAl FulFe] A$ Z EHE HA RIey
(Wardle &, 1979) o W #Fo] o3 fE9 A¢Y 7lU2REY ¢3td 484
M2 JFHE dEdMe 2 EFHE £ F AdG dE HyPezNe YEHHY Fow
< I3y FHdlojdel AgEIIE Foh. SAAAAY AHELS Al 54 R AHFL
2 Abgste Aol Fou o WL gy SR E AHSE AAEYg o d37)
A8 2A deprdo g271 FHotd SAAA (FolicotTM) & A& B 9% Az
$} 2 A#7} FAstA JEbst o (Hutchinson, 1984), & &#7F gl A9z g@lA
ok (Sutters} Hutzell, 1984).

3 BF=

ZIH g HES R F2o2 AdAM g&uge] JuFoz gwsix g, wets
olEE FTVt 5L FFXNOE oY g AL F3EAYC] olE £ Utk wekA 7
B2A 7 e FEE FIHAHLEA Feshaldle wRE Aok (Griffis §, 1983), A&
de 90%38 =9 25 ZANME 39 HE £377+E AF £ UAAT 7158 A g
& FzA0Z £3A7le Aol warzx s (McCown, 1986). 224
A F&s] LI AFEY F wasdAM ¥R7E AN F AR f7e Wyol
AL E71 5 s (Welch, 1970), 71U ti2wA® A 2o A% E o2 ALY 4% Ut}
ABA SAZAANA Aed 4EL AF FE7L o =&AIA vl Aujz g
FERUeZ YFo] Fo ol FFr)e 2HL FH AT 2 A GY 2HA
ayoly ol &9 FHY A, & sojof g}

4) EG3 87]

210 wigulA] e ol4g A% £ W EGMYL of ¢ Fadc, A=A 7o
H7te e pHZAAe 224 JaxE F7s oo YWty oz o4& uYEe pH, ¥
714, Wl Fo FAo] & Aot sted (McCown, 1986)Peat plugelyt foam block
ol o2t BAE 98 HEHog I Ao|xgk AR 87]9 Al ©E e 4
&2 ¥t

5) B 4y
3t 2 ojdd NHYEL A e st oA BHAdwd IS W] 94

o> N RS o (o
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2
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47 2 39 PAE 4 Fasdth 48 232 39 B GEE FUA
Avyg Yo

Z%olst
vte|gjote] Zgol A dojuA sz B3 U3 Elo Wi doile F%Fol
o Zge dwizoz ol dojdr ol i FhAEo] HHUEH O oy LA
w3t= 717 & ol Atgo]l #AE & Uk @A HE-ASE Y% ZE @4zA
oluf FHlE9 HHE A3 AU dwdE HeH A& AlSFgoEH Ry e His
& F Ao

6) %
£33, ex2E e IFHoz fusolof dn] A Ao wmetM W T FEFHo| o

of REFUOE A8gE £k 9\111}. AR e e HEEHA gty Aole AT dxz
13~30C =9 Heolth, 2E=2HE YA ¥yl e #3718 o&sns 3§97
e 4ol HEugd AlLEHe Mo d¢ dAdF £ A 222 4T ¥R 9
AR ELEe BHE 371%9 2xHY 58 Ao Fou(McCown, 1986) Aot £38kA]7]7}
Tuyd ¥geA oH(Dunstanzt Turmer, 1984).
7) Y8
A EQ o4 F, olo LIS AsAM wFE JlRugel] Rels GBS AH3F
Au £ dut HEAAEE BAAY B Fe YR 2~4u) FHEAM AlgE0 HE
v IAYEY A& AHEE F Aok ZAY A¢ &) FEE FIFYE A =3E
of7JA 7171 = &t Wegdo]l (A HI E71¥A4 £ I €de BRiE Yo
(McCown, 1986).
) oF X3}

7]‘4]’4%3 A TAANAM e3Ad = YA, 2 YEEE vz 22 oy 4F
of mzt zeo]& Holx 9

A 2 A i AdAS} AAZAARA] N
1. A=x]2} A3 by

ekl

7h 71288 g 874
1) wjgade 243 s$4x4

2 A YR dEFALE Astd 71&9 WA 2"Eg FAHA AxYe 7
doted FHRAL FQ AAHE AL 25, §%, &, CO, gas ¥ FHo0g 3o
712A8E fstd dA A ZXe 2g 2213 2o WA Hille F4 50mme
2HEE A Hd2 AsAdr sigd UEHE 2ol 2m, 7tE 1.4m, AE l.4moldi,
WFARte 4oz A, Awte Huds Alge 29 2 IS A% FHe FAG

03‘., l"N
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a8 2.2.1. YA SHHE

SEZEE Y Fdv)e wdRE iYd AN MAsz Y FRE 30
o ¢¥WE M8y Frle fF wFHdU A& uiPe] f2 © £ UAZE HY
o c@8F 24 CO; gas FFol 7t53=E e T3 ANS F/4Ye Y5ty
7l EY7e wiETE CEETE LA AL FEFo) AN wFHANe vz
UL AEHHA FEHHAE Astd Mute] ztd wwo] Fae Iwwg FAA Aoz
24g & A stEEAN FR2IL Jteed sdd £ 28n s1E7E o] g3ty
1M 2359 3718 teANE F UAEE sl 59 zdol € £ A s

2) BZ A9} A 2H)

HEdW HHSAS A 5 e Aol A2"e HA - Ayt sl8Adv e 3
Axe 29 2229 7o

FLe 4A - AFe A7 M2 g B3l FSY AP FAE S A
A & UAZE 8171 Y8t e AZNE 9 YA L BEJUY. 223 o] zHA)
FAZAZA e YT 7Ho2 HA - wRsY}

EF 4 uigde] B4 SYHoz 2AY £ YEE RE AA ¥ ZFPXNE 7y
o uigduitt 2 dxsgon vdy, Y] 2 CO; gas AL FYIFHoz A
AdtE] Eycol= WH 9s 7 wigde BRL 2- 5EE A 7 wjok
8739 AF ¢ AAE M AFEH AZ Ao 2YL =dstA

A AR F5H PN Azdol olgd A G JNAFAY AlGe E 221
I 23 o8 #AE AZAHAY + e AHH BEEAAMARA Y sjEAGLS F 2229
2o 2 wigdd dAE i, ¥ 2 CO; gas 38719 Aoxe ztz 29 223,
2.2.4 2 2259 Z(ugdel A X 2 WFALE A 2213 222 #F=x).

de PN ool
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Camputer & Controller
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H 22.1. tHAA| 2ol O|2E I[AIFX

+ = A &

s % = 30W, 12m’/min, 25cm diameter z} A 370 x|
4 s 7 3.7kw(SHP), R-12, 22, 502 $43A%4

L F E Y9 Skw, A4S, F88 F43FA

g A4 7t & 20kg gas cylinder Tank, %3 %2

£ 4 5 40W, cool white Z}d 49 x5=207] ujx|
2537457 42W, 3501cc /hr, Z}4 1d) ®jx|

E 222 SHAZE FHX| A

G g A 3

CPU : 180486 DX2-50

7} £ g ROM : 4 MB, HDD :540 MB, FDD :3.5/5.25"
Display : 14"color

Printer : inkjet (Ay)

A /D Board : 12 bit, 32 channel
Interface D /0O Board : 32 channel
Card Power connection : D /O—photo coupler—=DC Ry—MC—+Actuator

&% Pt 100, —50~100C =*0.2TC

FT o AETE, 10~99% *+4%RH

Al M| FE5EA ¥44

CO;: LR, #3352z, Hd 2,000+200ppm
F o F31AY &2Ah 50001k +2%FS

Water

Solenoid
Valve

—

Expansion
= || Tank

(r=

]!
Pressure Dt [ Radiator
Ocnage | RS It o

L4193
(9000kcal)| circulation ‘
Pump

a8 223 UM OEXR
— 78 —
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+=44 2 CO; gas 37
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2L

R D: 25 AR WEAE)
AVEl 222, BHQIAl LRSAIADE SIHAZMAM 2 HHAES

3) wiFdel Az WHEAY
BH TN 2ot dUEEE HIRUYHoER 5Ysd Adsrie o UHF

e @AAE 7 Aolzlel A5l od AWse AL UYs AojFEA I
Mg HgAA dn, LEo FUSEE F712HH ZRAY o]2E EHojo} BTk

A
BUAGNT YT J12 AY Al Aol AEAGIH % AP 2AE §
shel ol%ojz % 3ok



Solenoide & —

A o
Expansion “—- Jﬂ— —

- H
C | 5
H C

= |1
Evaporator !

Condenser
—

L.P. Vaper

Referigerator

gl 2.2.4. HEH AR

Regulator & Solenoid
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3 3GA Alo], 43 - - AW A
T | 39A Ao, ¥ - - -

A 4 A g TR N
L A% AR

HFdlel FTFS dFE A (IFRF)E olgAEE X F3 FHzAY g3
BoAddedol eFe, FTFUY 2Ll MFEW =@ ¥ Fo 53] o
Holuxl £94& BAlste 4ol Bdh. ol Ze BAYE MM, B9 #HFH 7
AZ3= A R ALF olf 7teAE H2AAI st FAF, LED 3 Mirrorg ol &
dto] FAEMMEE BE £ de AFE FAE XA F}AD.
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ot e A Aes] dd 1AHoE YAYZ FUL ol8W TR d4F
FERAE LA
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i FzAlolo]l ALE GVaAE oz Mdilsle +HYY FAFS & £ e BAE HES
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A1 (10) 9 *oL AR FEIRAZANE FH3L FI3IFFATF11) e Adel) M2
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Y3 Qs 2HMEE Ul 2 FFdhe HHolH (Y 2269 BAE F=x).
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ZHuFA e ¥Ad ojistgtx: FYF()FA FINFYT(2)E HFH U FE7
QFeFA(4)E FEsin Py £EFA(10)L Gz YA3a o wWiFrl FHA
(10)9] H-dRe FFFFNF(1)E F&e2 FFFFANFA1)S AP M2 Zel7}
g2 FAFHE(12)E MdXsx FE/(12)9 g wId i Sle ¥z Fd3
dAste] ZANGE ol FE& FFdhe WAolth(2d 241, 2.4.2, 2.4.33% AR 241
A=)

U, LED Lightero] 9}t 332 F
LEDe & & uls] 2dFo] Hg Hollel 4P, AP = 2HYF 5 ¢
FZolA A EAY Y PYAHE = F A7) HEd Y Fdez {F&3g. o &
=2

9 olg7tedE FESI Al LEDESS Teo Wdd FAH widz FA A4
€ AXE AFstAc e AZIzEL 100, 50, 25%2 HATHE 2.4.1, 2Y¥2.4.4, 245,
AR 2.4.2 FZE).

H 2.4.1. AIE8 LEDER

T i Al %

A A LED High Luminance, ## 660nm, 2z} 2.5V, 0.02A
= A LED High Luminance, ## 563nm, z} 2.5V, 0.02A
3 A LED Low Luminance, ®#% 58nm, z} 2.5V, 0.03A
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t}. Mirrorol| o) gt & J B4

g AA ‘%’*a“:°l‘+ LEDE € dAlstd wjgd 24 9

o BzAE YA
7l Weol wzs WPzEAlold Age AVEoz YA FHYF FrAL HaY
. 244s LEDHAS B7LEsl s00LuxolazA olg4el BAHel A oz uw
S, 825 Mirorgde Mo 7Y H¥E Aoz 47490,

/ O AN / <5 N\ /7 é N\ /7 é N\ / b\ o

k=
z
L e

1l

— HE
8! 2.4.6. Mirror 2H2AH04| 2|8t =04 x &t
A 54 FEHAIIF A Y
B gAcA Hg8 AR IAIE S oLt A FAES ddeER FHAEE
AAstdet. A @ol o] &3 FAREL Auizl, 2ElElA, 3HP, D7), BE6lE, 4F F
oA AtYUYuFEANE EIGFINY L EFIINY FH vlxsA
vl Aol o] &3 UukHel uwig FHxAL S ¥ 2514 7o
E 25.1. HIMI%*-‘ZI L&A V|2
2 & o o Ty G A T =YgulgA
= ° B EFF S | Eb b Sl (27 Gl FH B EHY S S
3 (gmol - m™%-s7") 70 70 140 140
& 7 | FF71(Fo}, hrs) 16/8 16/8 16/8 16/8
CO,& & (ppm) 3 AR g 1,000 ak
A%
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2 @ @ T Yo g A FE5EMgA
= B EFILUNY | eGSR [ F A7 Gl G| B ELEY Sl g
7128 Filter 3 & 52t BrE=s
@ 2 71835 /A7) 1 0.01 1 0.01
°lex(c) 25+2 2542 24+1 24+1
A& =(%) 70£10 70+10 90+5 90+5
7] -2uj 7] MS MS MS MS
v} A} | sucroses={(g/ Q) 30 30 0~30 0~30
vitamin 7} 7} A7} FHY A | FAE AL
71 B | oAlE A Eo] ue} B7z2AE o MAAY
Aol ANEFE zH 2¥oM FISPAMI S S-S AFZ2 A9 140mmol - m P - 579 CO,
1,000ppm FH &7 &35 A7F 13 #FAH sucrose FH7L AT o,
et g g F=xA 70/4mol- s7'9 CO= W7l % 340ppmol B $3H(=, g
S 24 0.013] /A7 #7122 FAF)ZANA sucrose 30go] wjzlo] H7tE AL skl
il EFPYE Bt FM Gz A FEsFE AR 139 sucroseE 15g - £ 'o]

A7ke oz sdd.

1. A2} (Gerbera Jamesonii B.)<]

7t Ao
Adizte HE

53 ‘A’IE}

gAse 5%

0|

=
o}
0 ©

St g &

U Alg 9 oy

SAAEE 4 2em =719 Dol 18 K a8t Aw)et(Gerbera jamesonii B.)
At vzl MS7)Hagar(7g - €7

B3 Ez3 ¥y
caate ¢ 5o
& viebdoh gebr, & dFdMe Adlg ZFu g
Z7ol 2714& VA= 9
e BRGNS 3 EFISMGI Hlw HES A o

3 Ay

e% 2

Hl &7

Jul A} o) sucrose’s =7t 30g 2

FEYAGFRG A Y

% HEB2A WARHEOEZ AN Ytk A4IWAY A we
FA¢ deol 2AuYd 4T vAALe] sl FHgn, AYEFES
2Ag g4ste Aoz YuA sled,
wastel dolst BAHD WAYHA £

2482 olg
o5 4
7h),
359 9%
& Fse @

TRE A3

15g - 7' A% Bsulel

gl (inositol 100mg - € ~!, nicotinic acid 0.1mg - ¢ ~!, thiamine - HCl Img- ¢ ' ¥ pyri-
doxine - HCl 0.1mg - ¢ 1) g #718tz, 4A2HA = BA 0.2mg - ¢ ', Kinetin Img - €
% Adenin 4mg - ¢ 'S H7}slAch sucrosert H7bEHA $e A HET L AYZHA

< A7istAl st °47l°ﬂ"1 WA FHFe B4 sucroses 7t 30g, 15g, 0g9) A$=
T YBA L eI Gud R AU FE 70umol - mi-s7'A AL CO& 340ppm
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ZA0lU, AYYuMIEHA S FE 40umol - m2-s7'A AL CO= 1,000ppm T3t
o AR FrIc@EFE A 27 0.01, 1812 R Msdd. wg £719 wiR
o] 42 fE¥ 400meo] wiAE 40meHy EF3lod UEof AL AYE IFA
BAEEE AR, 1F5EH 3F7MA e 4549 BYAFE 2AEded, A4S 4FAE

T, 9%, 9F, d¥F, d4F, Hedel, veg, AT, 954 % 99 472 5&
ZA) 28 o}

o Az 9 33
1) Ng4az
%
100 ———————
9.9
90
Ag 875 875
844
& w 813 813
78.1 78.1
75.0 750 75.0
70 719
S SN SR SN
G 30 15 0 30 15 0 30 157 0 300 15 0
Ires 1 0.01 1 001
3/ COFE 140 / 1000 70 / 340
gz F27tg S BE7E Y R E} 7} 4

O3 25.0. Hul2te] =ZujY =Y F8 MES d|W
1) 99 :9%5% g- 27, 271¢8 No.-hr’!, CO¥% ppm, ¥ pmol -m~2-s
2) NEF 2% F ze FEYANGINY, vy EFISHUY, x= EM%%HM

T 252 H#|ate] X6 =248 WAE H|@

-1

F(umol m7-s7Y) /)&% "‘”6-5 4 s 4= dH3 bk
/CO(ppm)  (No.-hr™") (g- e Y| (h/3F) (cm) (cm) (cm?) (cm)
30 4.83+£0.70 590+0.83 1.45+0.09 14.70+ 3.09 3.17+0.60
1 15 5.83+1.05 4.50+0.21 1.33+0.06 14.76+ 1.65 2.03+0.30
140 /1000 0° 4.83+0.31 5.35+0.64 1.83+0.21 12.68+ 3.05 2.57+0.39
’ 30 5.67£0.42 537048 1.60+0.15 17.54+ 3.49 2.82+0.39
0.01 15 5.00£0.26 4.45+0.55 1.58+0.14 16.40+ 4.68 2.22+0.33
0 3.83+0.48 6.33%0.33 1.87+0.13 2.45+ 1.26 3.33+0.40
30 5.33£0.76 5.27+0.36 1.65+0.18 19.66+ 3.38 2.80+0.33
1 157 433+£0.67 4.35%£0.18 1.7010.23 20.83+ 3.41 1.67+0.14
20/ 340 0 3.33+£0.21 5.00+0.45 2.07%0.18 8.00+ 0.40 2.37+0.27

30" |4.004026 5.93+0.76 2.13+0.32 27.84+10.59 3.20+0.60
0.01 15 5.33£0.62 4.52+0.23 1.80%0.19 23.10+ 8.51 2.15+0.24
0 2.50+£0.34 4.58+0.73 1.63+0.21 4.48+ 0.93 2.23+0.32

F)ANET 2% F e FEHIVNS ye EFIPNYG xe BIGWS
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RET ) 00! ¥ gor’
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& 253 Hull2te| Z=EuiY Y MHZ b|n
F) 2, HFEAE 2y, xo BEANEE 29 251384 FYF
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o | Z Z A
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QA e 4%

toft & a0

YEx 30 15 0 30 15 0 0" 15 0
Frep 1 001 ] 0.01
3/ CO, 140 / 1000 70 / 340

J8 255 M2t ZTEMY TAW 2N D
) @4, Y87 z, y, xo EAJYLLS 19 2517 593}

-}":\\ \}
R &‘%‘\\Q\x N
SRR R \\*\

AKZl 2.5.1. dil2t = af
F) @55 :a—-30g- 27!, b—15¢g -

2) Az

7h) Aderel zAwigzAE FRAESS ¥2(2Y 25139 EY BEYRAY
Bl FZ A # 140umol - m™? - s7!, CO% % 1,000ppm, 37148354 1 No. - hr™},
FET Og- 27'oA 96.9%2 7HF gk i ENdYBANM GEmi)
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oN

N

-

& oM

)

2})

E AEES ZE5HANIY WM 96.9%2 7tdEx B
g Rkt a9 9%, weEd, A5 §F 52 T3 FFe] AU AAFAAME
i

[

A=

0g- e 7'RANAM M we 71.9%9] AESL BT 223 EFIPu YR
A0z Aztgle % 70pmol - m?-s7!, COE%E 340ppm, Z71&8314 1 No. -
hr''e] 2%% 15g- ¢ 'Mel#st 78.1%9 SFRAZSE Yehldoh. =3 733
zdoldA COY 3L 98 37148342 001 No.-hr'2 AN 73
Bt el FA E POl E YESE 30, 15 0g- € oA ztzh 75.0, 81.3, 87.5%
o] AEEE Uehdo] FANFIGRTUs AE & FRoY ErtgPuIRY
e 22 22 249 gdwrdoz 2E wYFFAE AN FEErt %2-?
g AEZo] P2 AFo|UX olE FF L et UAA FHEUGY.
o9 Azte 2cm A9 Y 1u) FEE A §2 wigelA wjxW vlgrR
H AZZAA HAHAAL S FF R CO; vuRAdAM HAA Y HEEO =
2 ES uAle Gt YotHA %e 0 2 I RS ¢ 7+ AU
HFzAY JA% FE(E 252)8 2d FEHANGSMIZA(F 140pmol -
m?-s”!, CO, 1,000ppm, F714#354 1 No.-hr™!, 9% 0g- £ ')o] 7ty
%}*2}1}_7,:74 (& 70umol - m™*-s”', CO, 340ppm, Z71&$35]4 0.01 No.-hr’!, &
FE 30g- 0THET dAAol F3d AL FHoen 19 g3 AE,
HAA, Y 25 AFo| 2t 3 AF A= wFEGF A g2t FE
3 AFL FolE £ YU, FEFEF(F 70mmol - m?-s7!, CO; 340ppm,

F71¢#3 5 1 No. - hr )Mz Aol aztdd Y77t ok 2 #7348 3
FE Aol ohE G4 £ T8 gkoy Bt G 2HAM e TEETL
B2 FolA o ZFHAA AFS EHoh

o] ARALE 29 25204 B9 RFo B FEHANMGFUNG 2 A
7hd WAL Bt du Gt FEFIFMGdM e FE=L ‘7’%3—?% 247t
Zolxle A HHYon oy AL /¢ 57t 0.01 No. - hr ™'l EH7HY

Gl M H& TR

aelz gelel Aol HEv FEYANIY BAMHAM FE 30g 15g- ¢
A7he oM Aolst A 53] el dole oWdd dAzCE el T
7 B AETAA 2 el
Al dE4F(2Y 254)F duHE AR &(2Y 2558 A 9F
2FFE FSYPNYl dh 53, Fol YHE 7t £ AFE Holu WIRA
ol F88 Aze Uk 222 N Ee FSHAMFGFRFRAAN 2
dol Bten ojd AEL: deest & A s dadoh

t

7t FdEelM e 71.9%2

Ik CO; 3azxdAM F33 ZFgE Bold, G5/t BEFE AA T

AgS o FEPFPuidzAEc Brbg Y BAzd 0g- 271 de TH

Bt gl gell A o B2 AT 718 2o
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2. 2~e}ElA(Limonium sinuatum M.)2| J=ZPA7G GG A g

7h. M4

2etel2E Aol AdAERA A fAdtdME AuEHol Frista U
o]RAe Aste} telo]go HEHs WELE AEREG. watN, HIZ Zetgid 3
Auld A7t FF |4, 22 MG Tl T A7t FYEHT Yo B F7
Me 28E2 2w gA] FEddduds FHE wiA9 FEE R WGy E 27l
2718 %0 vlAe ¥ AP FEPANIFNG] EAE FESRA s

oAl 3o

ZAANEE < lem 2719 Yo) 1A} Bas AebelA(Limonium sinuatum M.) FEE
Abg3ttt. WA E sucroses=7b 30g, 15g- ¢ 7' RS BoHERI(AMES ANEH FY)
2 AFzEA(BA 0.3mg - 27, IAA 05mg- 27 #7183, sucrose’t H7hSA] e
2% Hgw 2 43zFAE HA7eA gk dr7ldAM WA FFE sucroses £t
30g, 15g, 0gQ A% PRt H1s WA wMIBAS PTG Frees S,
Fgr] 2 owixe e o AY Aues Ut ANE 17 FERAYELE 24
HAL 138 5F:AAE 959 RS zAEged, I4FE 6534 44 9% ¢
Z walzo], may, AAZF, ARZF S AU

% 2% 2 23

1) AgAs
%
100 - e e e e e
|
Al 01 906 | 87.5 .
] 875 | 875 :
& } 84.4 84.4 : '
© 813 i , 81.3
g o784 : 78.1 i
= | 75.0 :
70|L ! :
| ; ., 688
e # / :
o! . — - T ——
FEE 30 15 0 3015 0 0 15" 0 300 150
Fe8 1 0.01 ! 0.01
3/ COsxE 140 / 1000 70 / 340
gz FARr7-dg Fetrd g Estg B}
2l 256. AEFE|AS] ZAWIY =Y R MEZ H|R
) 99 :23%% g- 07, /148 No. -hr!, CO¥% ppm, & gmol-m™-s7\
2) NET 28 F zv FEJISY vy EFIINY, x= PGSl
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T 253. AEIE|AQ| ZAHQY =AY FME H|w
e
T

B (umol - m7%-57Y)  F/N&8Y 95T 5 A% qE

/CO.(ppm) (No.-hr™") (g-2¢7h) (7R /3) (cm) (cm)
30 19.00+2.16 1.25+0.31 0.52+0.12
1 15 21.00+£3.61 1.05+0.31 0.38+0.09
0% 18.33+£2.29 1.67%+0.46 0.42%0.10

140 /1,000
30 23.00+4.78 1.13+0.12 0.32+0.03
0.01 15 19.00+2.63 1.47%+0.30 0.38+0.04
0 11.33+1.23 1.67+0.30 0.45+0.08
30 13.00+£2.65 1.45+0.21 0.47+0.06
1 15Y 16.50+2.17 1.27+0.17 0.38%0.06
0 8.50+0.72 1.30+0.18 0.47+0.08
70/ 340 .

30 17.17+1.49 2.07+0.30 0.58+0.09
0.01 15 32.17+9.63 1.07+£0.96 0.25+0.02
0 8.00x1.03 0.95+0.37 0.37%0.11

F)AET 23 F oz FSHIRNE ye ERFIWY xe M FNG

-l
%E - 15 an
EmO0 {6
*
4 g
) 4
o}
2
1
0
2ed i 001 M 1 001 ¥ oo™
B/ CO, 140 / 1000 70 / 340 140 / 1000 70 / 340

a3 25.7. AEE[A9] ZXRujUTAY 2|4 Hlw

F) 29, MGEAE 2y, x9 FAWELES 29 2563 FUT
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z y X z y

2Ne8 1 001 ] 0,01 1 0.01 1 001"

3/ CO; 140 / 1000 70 / 340 140 / 1000 70 / 340

a2l 25.8. AEIE|ASl TXHHQ =Z4YW LA dlw
F) &9, vidEgA 2z, vy, x9 FAWEL L 29 2563 £U3.

AMEl 2.5.2. AEIE|A ZEHQL =748 MXNT
ZF)%Er:a-30g- 07", b-15g- 07, c—FHs}

2) A%

7}) AEFE| A9 A]@Eﬁﬂ% %3*3&-%—2: 2y 25604 B2d Ebrtgdgu Az
#27 70@mol - m™2- 57! 71€ 835 0.01 No. - hr™', CO 5= 340ppmei 4]
F%=7} 30g e‘“y_ rrﬂ 68.844 HELS BYT F5E7t 15 0g- ¢7'2 Ao
m Zkzt 781, 8l.3%E kol AEE B utdd] ZEYAIGREA

Ql

54
Gl

ro md

FZ7 140umol - m™*- 57, 7185 S 13¢] CO5E 1,000ppmo] ZFE o
FEE 02 BF 90.6%9 =& MELSE BIX YEEU) 15g 30goE =Y A
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< WEEo] ztzt 875, 81.3%E HojXNe Aol 2y EFISMFES
e FEEst 0, 15 30g2 EolAFE YR L 87.5%00A 84.4, 75.0%2 <
obgth. 28lYd % 70umol - m7?-s7!, CO¥% 340ppm, F71&@3i4 1 No. -
hr™' 2749 87d4A F¥E 50%E H7he 15g- 7' EFFFuiFoM 84.4%
o] AHe Ho g Puly BAzARG Y& o] FIIH

) eigsiAzAE 2ee s JAAAEE § 25394 2Y AlEFER 9AE F
gto] gl ou AR FEErt BL4E AAFo] FrisEE Al F, g5
Me #F 70umol - m™%- 57, CO, 340ppm, &71£835% 0.01 No. - hr'e) @74
GEEE 50% TS 15g - L2ANA 32170 /F2 /M gstch wido] ertd g
B FzAANE 17.1770 /FQ wido] F5dFFugolM e 18337 /F42, 3ES
ZZA e 1650/ /52 Jelyg & Avt (R A= GRHA &t

AT FZME AF7el A7 Aol qAon I AEHIYH
EFIUEYG erlgRzR b g2 2.07cm, EF 0.58cmE b Aol ¥3
g e uEehdie] AR FAZFe FxAA CO, ¥ a3 BEEd o
2 HE} o Hd.

t}) 2etel2e] AR AS ATE Y 257904 RE ertgdulG 224 Hlgto
FEF o] B Fvizk BT agx FEFEYE FEYHAAM o B e
SR v 28y Gy o] ot 2 A A @ien dAR
3 50%9 FEEQ 158 ¢ T'RANA REPF GAFo] FriHe AFE 2

walol F7ole B GudzARde AEYHd EFIGAM FHEHUL
U AP ol 4R Aol gl

2h) AAEg AEFe Mg 29 25844 EY dAZ FSYAAISWS 87
ZZAA 7bg BRI 2 tgo eEtgYeld st w& Aol TPYYLE
velde Adeldd. &3 HAEFY Ae FY FAUCAAM Fezt BEFE
F7tHe 4%S 2on AFFAMe H=A dASA G

3) Aok

2EtEl 20 wiYEAZAYE AFAdFA AEELS FEPAMESNGAM g FUAL
o 2 oS EFFPuidolM, z2eln grtdduigolMe A& o] HF it 28
I AR G AR RAARAEE §A2AY HdHAdM B, 2wexe CO; 2
Aol 4% d ALE Bdou 2 Aas BuEx gten £3] Pz 7H zoldi
¢ BFdddc. AAEH AESAMe FEY AR PAA M e g &
ok elrlgduigrg FAAEs wkon S8 AEFoMe Az BA
Yol FEE7 BEFE FriHe AFE EA

3. 32 (Phalaenopsis schilleriana Rechb, f)2] Z=odofujor Alg

7h M
AT wAZAE AsM 7HE AsA AR SolAe wWol Fapders FE ol
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oA FA wolg AAN HAY wWIFsrcl SAAWE Y WP F2 ol
a3 A oY A FAWLET Wojd B ok 4EEE A AYsol
AgHoz Wad AR/ARAE B AP Aut Yo Vo 2 HPldE &
A WMPld ANROT COE Iz /18 &3AA THBY 4% 2 43 5=

g ¥271322 s

U A5 2 o9y

FAMEE o 2cm A7)9) YT FEES AR WA MS7|Bagar(7g - 2 7)uiA
o] sucrose¥E= 30g - 0 7'9} BsHlE}RIS (inositol 100mg - £ ~', nicotinic acid 0.lmg - €
“! thiamine - HC! 1mg - 2 ™' 2 pyridoxine - HCl 0.1mg - ¢ ")) & #H7lstd 3, BARAA
e H7hekA gstoh ig#A e 25 70 mol - m7i- 57 B¢ COE 340ppm 2Zo|A X,
140 mol - m™%2-s7'el AL CO& 1,000ppm ZFaAct. F71¢835E Al2v9 zhzh 0.01,
1312 7Es Hsdn. BAGAME BEE FHF e 1520 ¢ F7bFE QAW
2o ZAFzA ANFGPMYTE AT @M BrtgGuFT e vize 308 07
o] G A 2 IFE AE7Y A Y £ el 400me o] A E 40mL
A BEata ALEEAT S 2FA Y FEAEES ZAMEIAL, AGF 8FA d, 4
Hdg, HugE, Bels, Beldol, BAF, dEF T& ARG

o A3 ¢ 23

1) 4843
%
voo | 100.0 938 96.9
80 A
Al
g 60
&
8 40
20 A
0 - -
3ew 14 001 1Y 001
# / CO; 140 / 1000 70 / 340

g 259. SY2te| ZAUHY T 7R YES blu
1) &9 :871&% No. - hr!, CO5E ppm, % gmol - m™-s™
2) ANET 2% F ze FS5HIYNY ye EFIHNY x= B IN L
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I 254 S| =AY THY AME H|R
]

B mol-m2-s7) 27 £g3I+ d Ho g HYd =
/COy(ppm) (No.-hr™") (A /F) (cm) (cm)
1 5.00£0.10 1.04+0.05 0.70£0.06
140 /1,000
0.01 4.90+0.61 1.04+0.09 0.70+0.10
1 4.83+0.29 1.49+0.17 0.86+0.12
70/ 340
0.01 4.75+0.25 1.47+0.04 0.82+0.07
7R an
3
F2
m ) ®
2 2]
z
_/F 1
1 OI
ol . - Lo
Frew 1 0.01 ¥ om” 1° 001 Y oot”
3/ CO, 140 / 1000 70 / 340 140 / 1000 70 / 340
T2 25.10. SH 29| =ABHQY ZHY Ha|ME H|D
F) 8, WdsG 2, y, x9 FANLE 1Y 25953 93
mg — "275'.!
Keo)
F 20
4 15 g
P Z
100
L5
3/ CO, 140 / 1000 70 / 340 140 /1000 70 / 340

O8 25101 s ee] =AufY =AU FH Hlw

F) 29, wFEE 2z, y, xo EAUWELS 19 2593 $U3
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2) Az

7 RS GEuIATN HBAZSS 129 25944 BE Z3zAQA 140umol -
m?-s7'3 COBEY 1,000ppme 7154 1 No. - hr oA 100%9] HE&2
Boutyd g PG ME 90.6%AUT FEHYPuFolM e 93.8%2 A
EEE B9Y. B AAdA ZF, 2F5E COY Tl FHAES0 2o ¥
A & Aoy ZE AFTFAM wAW FEEE 30g- 7' FIAYHY

7l W2 ¢dF A7tIFHZ 27 o H Ut

W) g4 AsRAR AxE BYE Ay & AE 2 F ddoy g4
(F 254)9 A% d5c 3%, 255 CORAHNAM F38 v A3 dZe
L33 AP, Asx CO, =AM WA FoIAtt. 28z Rejo) LAso 2y
dol(2d 25100 2%, X¥E CO, ZddA vuzy Fzstgdoy Az, A

COrs =9 e7tgd¥at EFF TG vt & A7t Ao
h) AAFH AEFY AE 29 251104 2E AAFLS AL, HCO, % ZAd
A Z7tse Aol HEFLS 1, LCO; F&d /&8-S A7) AP F
A 7hg B R FUe#E AIA ¥ MM e MY v 2g
2 AF, ACOsx 279 et 4s Il e 2 S AU
3) A3
WA 9(30g- 2 7ol HME AL A, ZCOEE HAZANA 10029 AoHEe
g BAWA AP, AHCOF=ZRZAQ Etdd widst EggduidzdAe 2+ 90.6, 96.
9% AE&E B2Ad. ASFToMe ZAIE A ot Aol YFEA Ypon AE
T 37 A= FEJEAY B, ZCOFE ZANM wzd Fistgch

4. Z7|(Fragaria grandiflora E.)9 FEJA7tg St A1y

7h A

F7e el 3] fHEe verticillium wit® red cores} 7+ WEWast Al o
€ dwstz] 3 vAbAE o] &dld Wddol Qe By EFE AAEY T sl
A8 wigEY 7Y AF § old B B A7t o] FoA: AUe HAHol A
¥ AEE9 719 AR FH2z sy wYried EHE2 B AFdMe =7 23
A FEHISNEF FHE WA 2 FEE zHdol e vlXe 9%E 7%
st FEHIFMLGA BN Y § EFISINIGS a5 viw HE}ZA

U AE 2 Uy

FAMEE F 35cm 279 4L 2% B3 D) (Fragaria grandiflora E.
g8tk vAE sucrosex =7t 15g, 30g - € 7' < By vlelul(v]elm z
9 $Y%) 2 AAzHA BA 04mg- 7' HrbstE, sucrosert H7bEA ¥ A

ox

o o o
2!

i afu
T
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dletel 9 ARzFAE FrrekA gk qrieA wix Y FHE HAY sucroseFETh
30g, 15g, 0g A2 FEIUT WFEA} AT FIlE , WgEI R ui 9
¥ AP LAWSG Fdah ARF 1FHE {2 AEEE ZAEUT 177H 3577
Ae 4o BeFE ALY, AAF 454 95 @¥R, HAH9H, HAKE

rﬁ
P
-y

s, AAF, AEFES FAE4Y.
12 - -
1) 4843
%
1m s - s vt e o  —— mi——— 4 ey wn maeem - Y m e e w— N s ettt ety e
93-8/9;9: %9 905 238
A %t 875 675
84.4 .

= 844 844
s} 813

_% 78.1
0

N S (U SO, SO |

PR 0 15 0 0 150 3015 0 30° 15 0
Zeg 1 001 1 001
%/ COBE 140 / 1000 70 / 340

ujeFz FRF Y 7+ Belrd R Ty Bl %

2 2512 @19 =AY XY BT MEE HW
1) 99 :3%5 g- 07!, &S No. hr™!, COs% ppm, & wmol-m™2-s7}
2) A??}? 2% F v FEPYY yu EFIYUY, xE SIS
E. 255 @7jol x=Eujet =HH ?J.éﬂ’ét C1imi
F(umol - m *-s™) FrlawddF 5 EES HYgA HogdE  dEF
/COy(ppm) (No. - hr™") (g Q N R /F) (cm) (cm) {cm)
30 1.50+0.34 0.97+0.12 0.80+0.04 1.50+0.34

40

1 15 |3.67£0.21 1.45+0.04 1.27+0.19 3.670.21

140 / 1.000 0°  |1.83£0.17 1.13+0.16 1.03+0.05 1.83%0.17
30 |1.00+0.00 0.82+0.13 0.630.08 1.000.00

0.01 15 | 117£0.31 1.20£0.15 0.63+0.03 1.17+0.31

0 1.17+0.31 0.82+0.10 0.87+0.07 1.17+0.31
30 2.00+£0.37 0.77£0.08 0.87+0.12 2.52+0.38

1 15" |450£0.34 0.82+0.09 1.03+0.11 2.87+0.05

70./340 0 |200£0.26 0.67+0.15 0.48+0.07 2.830.40
30 [3.33+0.88 0.55%0.11 0.53%0.10 2.67%0.16

0.01 15 |6.50£0.89 0.47+0.07 0.58+0.07 1.93+0.08

0 1.67+0.21 0.80+0.07 0.72+0.10 3.43+0.28
E 25YI9NY yu EXIVNY, xe B duE

X
>
o
-
PN
s
off
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M8 G S 30
° wwa 15
o
6
wm
w
g 4
P
¥
2
0 2 ;
Frlew 1 0.01 1Y 0ot”
2/ CO; 140 / 1000 70 / 340

32 2513 97| ZREQ =248 #a|$ dHin

F) 2, FEA z, v, xo] FANEE 29 25129 FY%

mg! 65

A
=
2
100
0
274w 1> 001 ¥ oo® 1 001 Y o0”
3/ COp 140 / 1000 70 / 340 140 / 1000 70 / 340
a2 2514, @lo| TR =AY DA 6|D
F) o9, WGP AE 2, y, xo BAWLLS 1Y 25129 Y%
2) Az
7h) 2719 fEZAGANN FEPArG G o] ARG vXe gL By 1Y
2.5.129 ol FEHIINSZAA 4F, 2COEE Tz HNN xS
30, 15 Og- 27 ' Zt7} 938, 96.9, 96.9%9 =L TAAISEL VYT aF g9

FHMF T 7PN b st whdEd et g gz AU A,
COsx9 v 27)1<89 001 No. - h 'z27AN F¥ed 30, 15 0g- 27'e 7
7} 78.1, 84.4, 87.5%9 W& BANSS BT E3 AAHA ElrtdE Qgulgol
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2
140umol

45 % (ppm) 30 15 0 30
N8yl 1 No- hr™!

15 0
0.01 No - hr™!
ARZl 253, W] ZZuQt SZY IR AEY

AFEl 254, ©7| ZZHjQ =HY MSHT
Z)9dxg:a-30g- 27", b—15g- 27!, c—-EH7}

g & 4 e BEE 0g-hTlAN b B a8y ERGGMFRAAAM
T 87.5%9 4E&E dehlo] 1 FZech
W) W 2 oA FEeE 2719 dARAEE B A, HUdA, F

LE, 9P ¢ A
£

ol B 2559049 2ok ZAFE Al o haitole
ARAOU B BAZANN FEES 15g- 07 FAS AFTFAN B AT
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oJAT dFE FF, AHACOFEN /AN e =AY 15g- 27! GFEA
6.5070 /F2 §3] @t o Aze HAAR, FF, A 9 U 2 4
SA7e) vlug o 4¥ea T FEY Ay o3 2 {2 AEHUYG 2
o 9%, 9F, g4Ae A%, ICO5EAAN F/NE £@AURAY 15g- ¢
g H/MNY A4S g 3o
ol ZAA B7] ZAMYRY AYYE KL FESHYIFEAAA AF
=9 F& Huiste Zo] uigHFAc 2 ARHAUC
o) Z7] wigdA RsHFe He] BHFE FASH(2Y 25.13) wigsAzAE A
AN FNM FEE7E 2248 Helg 24 BRI, BE HssA g 1o
I & g 51 = e 1) el 7Jo. ICOFEN T8-S A LSt w2
WelgAe Ho WA b AN AT FFL HESV ojHAYY
Eg zp7heg Gl ol 316}04 El7tg il zAoA ¥ dAF7E Fpon &
FEFM Sl 7Hg He HelsE Ho o) E3 HEF Mg @
2}) wFEAE B AAMF 2 HEF FVEEE 29 2514004 HE g Ee
NG TN GEE 15g- ¢ M Eken E3 33, 2COEES 2rs8E
AolM 453 FUth AESF Z/NAEE BHdGuGoA Mg wten #=
A7t i Fol M 7Hg 2%, EFIFGE 2 FZel AU
3) A8
7] ZFAu G FEHAFG S G0l 96.9% S FEAELL BAL b Gl
Fe 781%9 e AEEL HAu dtHo EFGYuAYL 87.5%9 AELL U
o AAEAAFS R AFTFoM FEE7t 15g- 270 FREFAM AHe] F
on ZAYAW Zgol dAA ¢uth 2y AAF ¢ HEF ¥IGME ZE:
152 - ¢ 7" AHrrt FEsdr wMGEAE vndMe FSPArtGFel M} 23, Bt
FFol 71 @Fdon EFYFol aF oAUt

5. BEvtE (Lycopersicon esculentum M.)2] FF ¥ Agiid FEPulokstgode A
284 Ad

hoAQ
2 4gelME zauge) 38 249 27 COFFE AT FrleBel EviE WA
2¥E AP oA 9P YopnaA o

U e ¥ Wy

FANAMEE ABEHT Y= EvlE(Lycopersicon esculentum M.)EZQ (F)F%Zn9 '3
L7, FY & 328 AHEEA .

F2te] dade FF(clean bench)WelAl 20% Sodium hypochloriteg 4o 1027+ 3
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283, Al 75% ethanole] 4¥-2F HAAstHon, 2 F HdFFd 4873 FAANGE,
YFF2 233 FARE, FF9 filter paper2 2712 A AU

2 #F2 400m
2 #Fsdd
28k o

AgAMEe gobF 798 FAEAMZEYH dojd A,
st TAA 1M} BA 5:M7F 288 MS 712ujx]o] 5me 2] MSjulz]
TS dJ 2 Yol FHEAE A3

shil &g
2z 979 oF

=
=2

ujFde] #32

g @3

e wjkgel MS71E

2%

EF22 1677

IAWA S 40mlE 5

s & &

& 2094 Awd
= R 3 e

o
=5
2

2EE 25+2TC

ogstgen, A

22 B¢ F 9FS Yok B 184 petridishold 1447 wgE 3
HAZ 400me feyol 1AA 1M} Zeatin 10xM7} E3E MS 7)1 2ujxlo] Ahul Y

on, FNEEE
Agte Al
Hxg g

L.
L

o 2% % 3%

2% 00132 Ury, FEE
gton irlExl 340ppmo 2 &t

#3l memberane filter7} F3&" M A7V 139 ¥R e

Z}z} 70, 140pmol - m™2-s7'2 Yygen, CO,

1) 48243
E. 256 S0t EZ 3 HEMe ZIuYoIM FE2t ZIIEE 857t Ax w0
O|Xl= A&t
#(pmol - F7 834 5 3 F £y
m”-s™) (No.-he™)| =4 apu) = 2 sz | A9 S
0 1 100.0+0.00 100.0+0.00{96.6+ 1.66 98.3+1.66 [93.3%3.33 100.0+0.00
0.01 86.6+7.26 81.6+3.33(80.0£10.00 85.0+5.00{75.0+5.00 91.6+1.66
- 1 96.6+3.33 93.3+3.33193.3+ 3.33 95.0+2.88(86.6+4.40 96.6+1.66
0.01 86.6+6.66 85.0+5.77|78.3% 7.26 83.3%6.66|76.6+3.33 98.3+1.66
2) A3 13
Evtg ZAWFA ZAu|GRAFY FF L AAA R AxINIEE 2o F 2
5.63 7o
FELY aAle ZA oY FHEFo] AxLAH L] oy 1 9L S, FH
oAtk 22jx HHA FYe v FFe oM, F&5E AFdAM AzxEAo]
CI RS I 5l g = 8
WUYBAE dole BHYYBAY ABzARTGE ZFZAA 140mmol - m- s LA
FaHIUL FE#HI T AT 0.013 20 l§l°ﬂ*1 AzdAol Bt F, AAGH
9] CO%s 59 340ppmoAlME F2HE 140umol - m™2-s7'02 Eolu F7|&834FE A7
g 152 & o RE FAFFT L HBAAAM Nzl @tk olg Wiz FErTd
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) BF 73S, ¥ ta), b), o), d) - % 70;Jnol -m~,

e), f) — % 140pmol - m~2-s7!, &

2Py ta) gD shuiEe AUl A4, b) APez N
2Ry 239 A%, def) AR AEA,

M

o
ol

ZEYPol MS7|EuiAE ol gagonz fHe artgFugelst & e AALY
3 COpol Fwol AzxgAd A IFFS ¢ + AU

ARl 2558 FHAY AGRE AzeAdd gy cdtso 4eAs ALsde AA
oltt.
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3) Aza o

EntE z2Aujgold 2 2 HUARYE wFBARole] BE JxUPAATE B2
AdA ET7EBS AA AN COZFol olFojA o AnAYL. olEs Az:
BE ZZN SYH¥ EAFE ¥o BEYRA TE EFIY0] BrlYYRg Nxwae
S 7M7) AR AEHAY.

6. AAF(Lactuca sativa L.)2] FEZz}rledokullof A1E]

4 e

43 (Lactuca sativa L)v Helegoz AAZHoE Q#fARE BL ujst o]F o)A
2, FIHUAME o] &Fo] Eob FUEMY HIJUe ZFHA HZH siolr

dae AF29 dFAAZFEH E3d o AMEdol @Yol Hol Yeye o=
B3 Qo 2832 439 ggd dEAE 53 ALz 23HT Jg. AT o
MFAA A5 AKEAAY 2 259 & & "o ®Holrt gol veux e
AT Atdolh. & AgdAMe g7y 84 xH E Artgdir] deA d88 HAs
o JKBAEEH wFA Y AWK e JFE AEAG

UoAE oy

FAMEE ARHL e AF 25U HAWE ALY Fz AHFe R
(clean bench)WollA 20% Sodium hypochlorite@ 8o 1087+ 2283, thA] 75% etha-
nolel] 427+ AA e, 2 F HaFd 487 AANANGS, dFF2 2-38] FALE,
T2 filter paperg E7]2 A A3

A= MS7)Eagar(7g - ¢ “Hul Aol sucrosexE7} 30g - € 7'el A% B; v]ebyl(inositol
100mg - € ~', nicotinic acid 0.1mg- €', thiamin- HCl Img- ¢ ' ¥ pyridoxine - HCI
0.1mg - Q—l.)% A7sbal, sucrose7t H7bHA ¥ A BAaSHFEQ vy ¥ APz
A H7retA dpck T FF L 400me o) Wiyl 40meH WAE RFL gy
g FAE 2094 Aoz wFdc wIFHe] #A L 2FFFFOR 16A7} d&x
HIAR, EE 25+2TCE FAAY A7) wiAe FHE BYH sucrosexE7F 30g
2 0ge A$E FEIUC YR F S EBIIFNEZHAY FE 70umol - mTi s AS
CO.= 340ppm ZZoIRX, ANFFMYEE S FT 140pmol - m™2-s7'A 3¢ COxE 1,
000ppm FwstAT. AZtd 371835 e AT 242 001, 132 223t Hestdd.
A4F 178 FRAEES ZABIAL, AT 474 94 9% 8%, 2%, wd4,

A F & ZAM ZEH
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o4 2% % 3%

1) 2844
%
100
DL EEE 30
wez 0
90
Ag 80
&
% 70
60 -
. ¢ 0% M%7 W%
EHES ! 1 0.01 Y
%/ CO; 140 / 1000 70 / 340

2 2515, AFE9l HiY =HY §2 MZES H|W
1) 99 :%%5% g- 07!, 7148 No.-hr’!, CO5% ppm, 3 pmol-m™2-s7
2) NG+ 2% % z& FEYIYNY, ye TIPS, xE IS

E 257 &F9| o2t =74y HMAE b

F(mol-m™2.s7") FENeEfIF YR
° TCEE L geth) 9 (em)  9Z(em)
/ COx(ppm) (No.-hr™) (g-e7h
30 7.0+0.2 4.5+0.4 2.4+0.6
0 7.1£0.2 6.7+0.3 1.8+0.1
140 /1,000
0.01 30 7.0£0.5 4.0+0.8 1.6+0.4
' 0 7.5+0.2 55+0.4 1.5+0.1
1 30 6.3+0.5 3.9+£0.3 1.0+0.1
0 5.5+£0.5 4.1+0.9 1.3%£0.6
70/ 340
30 7.4+0.5 4.1%£0.2 0.9+0.1
0.01 0 6.0%£0.0 2.0+0.0 0.7+£0.0

F)AYT 2% F oze FSEIPNG, ye THIPNG, x= SIS

) Axanz

78 A5 wggAE fEAESS 2Y 2515404 B 33z2A3 COFF #8734
A aﬂ&%l o FH7} ARe uﬂ%%w w2} ZAgko] dxskx kol
%, FEYAIG LGz A 140pmol - s7'e] #zAqA CO, 1,000ppmol
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3 N 30
om0

%
4
s
2 4
0
Foep 001 M 001"
3 / CO, 140 / 1000 70 / 340

a3 2516 52| ZXujY =AY =T Hjn
F) 28, F8F 2z, y, xo EANES 29 25159 §YE

7R
3 .
Gk o EEE 30
4]
2
L
2]
A
T
1 .
0 .
Folew 1 0.01 v 001"
3/ COy 140 /1000 70 / 340

25.17. Ao wjQd =Y i vl
) 29, w2z, y, x9] EAWES 1Y 25159 9%

7ol AF 13y F& HuistA G oA 82%9 HEEE 29
7P =% Bt g e FR A B 70umol - mTZ- 57!, CO, 340ppmoilA] 0.013]
T7led 223 30g- €'Y 2 iAo FTFE AFFAME 64%9 $e A
88 E9d. 23 EFIY wiYglM e 725%9 AEES Bo grtgd
FEOe oY FArtgduidroge @t

) A3 G4 dEe B 2573 2o dRE ZRzAolM g4l F53d
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mg

1000 -
3Ex SR 30
wae 0
900 |
A3
Al 800 A l

|
N |2|§i%[z

off 2

0
2reg 1° 001 M 001"
3 / COp 140 / 1000 70 / 340

02 25.18. &F2| B =AY MHS dlw

F) o8, WigER 2, y, xo EAUES 19 2515.9 FEE

TNE®/
1No-hr7,
FEZ/

30g- 27!

sNER/
0.01No-hr~
3EE/
0g- e

% 70zamo] - m™2 - 7! 140zmol - m
CO. 340 ppm 1000 ppm

AMEL 256, ArZE dlied SlzdY I\ AMSRAMEY

ou COF2A%S B9 H7h4F §¢ A ma 2 4Pl M2 9%
. dFoMe ZFEYANISY A4S LA /F2 g% 7408 Bgte
U 433 94 A7t %el 4z 6.7, 1.8cm2 E7FE YY) 4.1, 0.9cmE T A%
o] Fdon EFAYL dA P47t 3.9, LoemAth. 2Ez 2F(a2Y 2.5.16)
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2 FEIAIIFRG TN M 2B Kol Fraden etdYgd EYSD
2 ARAEZF W% 283 ehdPN G #AzAANME 30g- 7'y 2
of H7td FolM 2FNHo] gotey 29 AFTFAME T HusA ¢

o) 39 AsE A& ®els 2AMEF(2Y 25.17) B Gl vistd ZE
A7t gl del BALAF BgRoyd EFFIPuIrRde 29 FEAzxA
2R Aok 23 iAW Fo] FFFTA @E Ade g FIFEA &L
Tl R @ Fel ggoy 2988 BF 2 1¥E CO, THFTFIM BE& 3

7 FollA Aol ot AFAAs YAA Ykt
2 459 AT SRS 29 2518904 BE ¥k COFad #Fxo
AAFT T At 23 ggen B Hb f5ol @BAdel 2 Ede ¥4
st 22y CO8 w8 FoMe 39 FH7F §#79 wet 2 A7t b 9
ok ol @z ACOFzFTAAE B FFU F/IEE AR FARL
AAF S 37He AAE BAd oY AddN Bzl A5 WY
B AAFT F7 MR Fod 299E #A F £ AUZ, COY FE =G
A F¥YE ¢ F AU B AMFe A g AHE E AR A4S
Azt Aole F&F7F A ¥ AHR AsEH
3) A8
FFo) A FAN REAESS FSYATMI GGl 82.0%2 7MY FUAZ EINIS
WEFE 64.0%2 7P wkch WY ERGAu AN E 72.5%2 2 FrolUT. 943F
R ZRAM e FSHANIFRGANN vlny gHHoz Aoyt A T B9
H7roi Rl wiet 2 AHo] tha Aold AAx Atk 2z el FAee Fol Hvt
HA @& FolM dFE FEe ZFIUL Bt dMGR Argduigol Aol
Aoy EFgFigrce FE8E EF AU 2832 HAFY Yz ArtgeG &
B AEzAH} ¥ COzd AgFolM wl$ EA4FUAR eptddzAddMe %
2 AAF F7H7 wvisiAh

Pty

[o)

s

2
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A 3 & ZEY KoIRBuL THstolA LR Al
S0 ojxE ZE, CO, BE, DIF, 2% 5S¢
II-

A1A BEY Aldokuefl el Fx CO, v% 43
1. A EH

o= AAZeE ZEE B3 e UAHAFHEL oln FIsHA AAT 12
e, WMAAe FHARAME @2 AFEE, 2z AUE {29 78Rz
cHAFoM Y RS HEEE s mAHAY o) Y4d wFRe Drie FHY
AAR Ex AaR gt HE Jddides xo £ dve WEFHEA HEES
Hr13ez AAE F de AtgPdrles Idd =Yz ste ARdA A
g1 223 @7eUdd FAMNFEZASE R CO: T=vt wFAHEAS Yol o
e FFg dotrzz HAsAc

l

2. A8 9 Wy

2 dge ZAAdgn Ay zAuwFAFLAA dAgdA. FANELS AdE
(Gerbera hydrida Hort. cv. Ansofie), 7}ulo|A(Dianthus caryophyllus cv. Scarlet Bell), &
7| (FragariaX ananaas Duch. cv. Houkouwase)% 2€ele]l2(Limonium spp. cv. Misty
Blue) & TAYEZ o4t YAz e FPo FEFIIMYos 4% Auel, 7
old, B7] 22l 2AEE A WA EAY A9 /1L B E AAR® AL ol &t )
G712 RS AHAE AGstAth. Auigket shdio]d e 1995 109 7, F7le 19969 2
4 1Y, 2231 2gE2e 19969 19 3199 482 Azdd. 43 4.0x107' m’ 9%¥
we vtadlz2dE wYZIE ol&EAX T AHZ 10 mme FEL W Ho 7149
microporous filter(FWMS 018 00, 4%% Milliseal, 37 05 um, 37 18 um, Y&
Millipore3 4] 3] A}, Tokyo)E& 7% B« vifr1e] 734 (Number of air exchange per
hour of the vessel, NAEH o]} #713|5)8 =gt old wjer|e] 7|34 o 20
h™'dch. Murashige & Skoog(MS, 1962)¥i# (2, ¥E? FH/HE AT 1x107°
olgat3, Awletel Fhlo|l e AR EZ & agar(8.0 kg - m°)E o] &gy, B9 QE}E]
29 AANERZE Gerlite(2.5 kg - m™3) & o] &35},

2499 TEE #HEEAL 71 2325C, HUsE 70-80%°1x, FYLEE 39F
cool-white¥ #5 & ol&stgon wHaFr|& 16h/8h(B7] /Y72 AAY&HAL dPFe
i F7id e PPF 3+2(35 70 2 140 pmol - m *.s™H3 CO, B% 24F(10003 2000 u
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mol - mol™") 9] 632+ ch.

AE79 W72 FH LHEAME AN AT, AEF, 23, 2%, 94, 994 ¢
4 FEE AT AMFH WEFE olfd HELEL, AGEY Aty HE

ol & AGH-:AEF HEFH (o], T/R ZAEH)E &t AEFE& A
£4% F 65CY 2 Az7IHA 7247 Az AF ZHsAY. FAE2x
e 7 4g7dM HE2A A AFHA 80%(v/v) FHELR F23ly EAYL
(Uvikon 922, Kotron Instruments, Italy)& o] &3 645 nm$} 663 nmojAle] E3%
g AT F ot AEg ol&s AEdAY.

q2L FE(ug-mg” fw)={(20-29><A645)Hs-"“‘**””%%%%

mlo ale 4

2 off ofN off

BHEFAFAL(PPF)7L 2old4 8 AAZF, AEF 288 2 guyel 94 A
AR g 232 f44 AA Ao a8y 5= PPF| dste g A gk

£ CO: g=7t wol2aE AT, 1EF, 24ES, 27 ¢ dFe f94 A AR
o 22y 9EAR FAEAFES CO, 5% Azl Aolzt g

232 CO: 329 3G A% Aeztd f94e BAF, WEF 2% ¥ 4
AN AP HAY

PPF 140 pmol-m™-s7'9} CO, 2000 umol-mol™' FEatdME o] Fasl= HA
of #EFHUEd 2 fde] FA T FIFE Aol 94 RAA Ee AU Fxo

1200 - Root

- Fza Shoot
S 1000 -
é -
e 800 -
R -
()]
2
L
(723
o
L

140

g 3.1 X COo; STt 7Hiet s AlZ Al MBS 0lxls Hg
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Jd¢ RAAE 2PA @3 AFe| ZAHolo} stelet Bk 22y PPF 70 umol - m
TazolqE CO, BEol ABYOl HE 5 4L eyt

L5l

M

70 EE Root
C— Shoot T

H
o
rrrrrrrr v rrrTrT

PPF 35 70 140 35 70 140
co, 1000 2000

Y 312 FHYREZAS R CO, STt 7d2t sHALAEHL| HESO X Fg

E 311 ZHYRIEXNES L CO, STt a2t siYLAMEH S MA| 0|X= HEF

Dry matter Height No. of Leaf area Total chlorophyll

Treatment (%) (cm) leaves (cm?) (ug - mg fw™)
PPF (A)
35 6.27 6.33 5.00 4.08 2.20
70 6.97 6.48 5.42 6.42 2.04
140 7.13 5.18 533 7.00 1.33
CO; concentration (B)
1,000 6.09 5.77 7.94 6.06 1.92
2,000 7.49 6.22 5.56 5.61 1.79
A . a ns - .
B = * it ns ns
AXB ns hd ns bt ns
LSDg o5 0.89 0.77 0.71 1.58 0.74

Tz 1% 5% #94 U8 st w94 9e.
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AFEL 3000,

= S

wh Fhio] 4
PPF7} gold4% 443, 483 48 95 % ¥l #94 Ui A7
24§94 QA MMtk Y 39SAFEE PPFO g9 Heze feist ol

At
£ CO =7t Fold+E AAF, 2EF WAEE ¢ dFe Fo4 A AHoW,
2%, 4934 2 FEELFEE CO, v=d 9 Ay ol iUt Fx=et
CO; =9 Bz A% Mzte fode AAF, 2ES F 2FAA IFHAUT
A=Y Aolo] Wi o] AN EAY g2 i FAEHA UERL ole 53] F
FELFTE AT BE RAIFZA F3] ety
&

E£3) PPF7} 140 gmol - m™2 s
Aelolel 242He A5 FAAQY SAE AU FASAG ThoHe &

B4 ASAdd WFAdE ZFE7 AK vf¢ FPHor A4S ¢+ AU

By

d
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Fresh weight (mg)

Dry weight (mg)
an
o

C=—3 Root
Shoot

LI L L FL O, L D SR B G DO R B SN B A |

g/f/;

1000

. BENREINE U €O, ST IO BHYL

2000

AExe XS0 0|xl= g

C—3 Root
Shoot

LR L L S L I B L O IR BN MG

0
PPF
CO, 2000
a8 304 2ENFEEXE U Co, &It FHHO|M HiXAAMEHN S HEF0 DX d&
E 312 LRI XS I CO; STt FHH[O|A BiYAAMEX 2| MA 0|X]s Ha¥
T Dry matter Height No. of Leaf area Total chlorophyll
reatment (%) (cm) leaves (cm?) (ug - mg fw™)
PPF (A)
35 10.24 14.08 28.00 0.50 0.30
70 8.58 11.93 25.00 1.25 0.30
140 10.08 8.48 20.83 5.83 0.32
(A
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Dry matter Height No. of Leaf area Total chlorophyll

Treatment (%) (cm) leaves (cm?) (ug - mg fw™")

CO, concentration (B)

1,000 8.16 12.00 19.78 2.44 0.33

2,000 11.11 11.00 29.44 2.61 0.28
A b hd * - ns
B > ns - ns ns
A X B * * ns ns ns
LSDa s 0.81 1.50 4.78 0.88 0.07

Ft 74z 1%9% 5% R AT ns: f4 S
. 27|

PPF7} ¥ol2d+E AAT, 227, 2%, 5 2 994 /94 A #d A
T/R Ag¥le &4 A FeopHoh 22y 2428 2 HUIHE PPFI 9stoq F7
€ A gt £, CO: v=7F Eobd4E AELE fo4 YA AZ W 2%
HEHL FoAA dA FHopAe ZFE BAo ad4 AAF, BEF, T/R 78y, 2
g 2 dae COo, = A zbolzt gl

233zt CO, =9 ZEFeod A AHATA Fdde AT, 2EF, T/
v, {2, 95 2 99ddA dZ UG

otk

*E,

x

nE

800
700
600
500
400
300
200
100

0
PPF
co,

=3 Root
2 Shoot

Fresh weight (mg)

Py rrrrrrrrTrTTrrg

o

7 315 FFLYREENNE A Co: ST Y| YDA EHL MHEB DXl F
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(o}
o

{1 Root
Shoot

D N
o O O

N

o

Dry weight (mg)
[8)]
o

40 :
30 "f '
20
10

0
PPF 70
Co, 1000

g 306 ZEMFEAXNE H CO. STIH €I uiY

LM EH 2

HESO 0ixl= G

H 313 YEHMFEAXS o, STIH €| sHULAEH 2 MBo OlXls S

Dry matter Height No. of Leaf area Total chlorophyll
Treatment -
(%) (cm) leaves (cm?) (ug - mg fw™h)
PPF (A)
35 11.62 3.67 6.00 3.75 1.87
70 11.94 4.22 7.05 5.68 1.96
140 12.02 6.06 8.26 7.68 3.05
CO, concentration (B)
1,000 11.58 4.94 6.97 6.10 2.24
2,000 12.15 4.36 7.24 5.30 2.39
A ns - - - _
B * - ns b -
AXB ns ns = - -
LSDq o5 0.96 0.74 0.65 0.83 -

e b7 1% 5%A 994 AL ns: FAdA L.
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ARE 302 ZEMRELRE L €O, SEIH L] uiLAMEHS MEO| D|XE HE

PPE7} wold+% #944 dA A

A%F MY AAF, AEF, AEE, 99
2 9%& PPFI S3tod 982 A gsioh

ot a2y, T/R A84¥, 2%, HdI3%

4 rlo

FY98asEe PP/ @& A FolM 52 A FoMud o x4 ey
CO; v=71 wobds3 AAF, 2EF, 47 4 A A wd HEE, T/R

Agv), 2%, 423 dPHL foAol AFHA ddoh

3 Root
Shoot

7

Fresh weight (mg)
H
o
o

T T rrTrrrTrrT T T g

100
0

PPF 70

cO 2000

LAEH2 MAFo oixls 2&
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FRe9 CO, =9 43840 o Ayd {44 2E€F T/R A, d=d
A AEHUY. 395455 PPFL 5845 CO; 557 ££4% ¥/ vt

100 ¢

80 +

Dry weight (mg)

O 318 HHENFEINE Y €O SE7F AEIE|A HiUNASHO] HER OXs S

F 314 HEMRFAXE Y €O, XTI AEIE|A sULMEH 2] YA OXs HE

Dry matter Height No. of Leaf area Total chlorophyil

Treatment (%) (cm) leaves (cm?) (ug - mg fw™)
PPF (A)
35 16.27 2.56 18.02 3.14 0.73
70 16.25 2.77 21,08 5.23 0.73
140 19.30 2.54 18.80 5.25 0.61
CQ, concentration (B)
1000 17.10 2.52 17.78 4.30 0.75
2000 16.78 2.73 21.48 4.78 0.63
A * ns ns » -
B ns ns * ns -
AXB ns ns * ns -
LSD*® 3.82 0.66 5.96 1.91 -

P b7 1% 5% o4 A nst feld S
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ARl 313 HENMREEXS Y CO, STIH AEE[A HHYAMEX S MFo 0|X= Hg

A 2Hd FEY Arid oA CO, Fxo} 371349 3
IRSLEEY

e5¢ AAZHoz ZA¥e 22 Yt vAFAEL olnl FYssHe AT e Q
Av, A4S FABPANY e AFEE, 2937 YUY F42Y Jd840z
Eapgelrel ge 422 ds olAEAEe o uE WIEd wis 3
44 £E A5E 4UT v YiHoz wo B dRE WFNEAY 4EE
Yldoz AYY & At AHGPAPIEE FTh EASRA e AmlN $4
Wegrlel geld B399 CO, RS WYl BN HFLHEAD 3o vl
Ae 9%e Yolwax dAsch

x e lo 1o

2.8 H iy

2 Age ZAdugn degay zFAuddrAddA AAstac. FAAES Auwz
(Gerbera hydrida Hort. cv. Ansofie), @7}(FragariaXananaas Duch. cv. Houkouwase), 7}
vl o] 4 (Dianthus caryophyllus cv. Scarlet Bell)3 2€}el A (Limonium spp. cv. Misty Blue)
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HFLYEAE o]&3tdd. Avigte 1995 10¥ 39, Bzl 19959 109 5¢Y, Fidlo]
AL 1993 29 239, 22 AElElAE 19969 29 269 AAAY 0.1x107° m’Y
Murashige & Skoog(MS, 1962)uiz7} @71 4.0x107* m® o wjFslo] wpt71gd 4749
AAE A4t A Ze FH FEFIINELE T4 Awe, B2, Fhdol
A3 AHE LA SR EAHY A9 B2 RS AAT AL o] &3

2 4¥e 35 @4zde PPF 140 umol-m72-s”, 71& 2325C, AUEE
70-80%0°13 #Y2o 2 3%%F cool-white F5L o|gstHeon HYF7)= 16h /8h(F7)
/g2 4R

A¥7E CO, % 35F(350, 1000 L 2000 pmol - mol ™)} #7184 24505 ¢ 2.0
h™) e 6xdelra dAsdo. @713559 Ay e Fujiwara$(1987)2 #Walo) ostdx
W grlel 8713858 SHA717] Het wigrle F4e A& 10 mme FHE& Fo] F7I
A 9] microporous filter(FWMS 018 00, %9 Milliseal, &4 0.5 um, 7 18 um, ¢
EMilliporeF 2] 3] A}, Tokyo)& o] £t}

3. 2% 4 23

7b At

CO; = 7|37t Auer A& Add vAe 4
oMdFE AAF, HEF, 24 994 ¥ FTHELATT 79
3 d4e CO;, %o 93 Az7re §9zai7t AUt

T BN357 22 oM AT, AEF, 27 R G F94 A AR wd
(o]
=y

3} dae @3 5d A4 Az fFa7h g

gs Bd CO: ¥
4 A AR v Ag

A

=)
=

1600
1400
1200
1000
800
600
400
200

O -
NAEH 5

CO, 350 1000 2000

1 Root
Shoot

Fresh weight (mg)

LR LA L L L N D O B B B AR B |

a3 321 Co, skE2F &Y|3l57t Ju|et seLAMEH S MY S0 D[Xls BE
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CO; s=9t #7139 Fszgo g Hghd FALLE AAF, HEF, 2% %
FHHA A =AU

PPF7} 140 pmol-m™2-s7'2 ZA " A$ole A CO, ¥E7F 1000 pmol - mol™' &
Y-S Jepdidc e wjdrle @7 re 2L Zx Ao Kol Y3
. 1000 pmol - mol™! CO, FEstelMe ol Fatdgled AUAA 5 F=9 COE
g etz ZE¢E Bo FUch

B Root
100 22 Shoot
a 80 T
é L
€ 60F
o -
o
x T
° sl 7
9
P ST
NAEH .5 . 5 . .
CO2 350 1000 2000

O 322 Co, =2 2[5t A2t sfUAAl gL HES0 olxls B

H 32.1. CO, sX2f 27|37t Hllal vjALAZ e A 0jXls Fa
Dry matter Height No. of Leaf area Total chlorophyll

Treatment (%) (cm) leaves (cm?) (ug - mg fw™?)

CO; concentration (A)

350-450 6.60 2.93 5.30 5.70 0.06

1000 6.40 511 6.30 10.40 0.14

2000 5.87 4,73 6.10 7.90 0.04
Air exchange rate (B)

0.5 6.17 3.63 6.20 5.93 0.10

2.0 6.41 4.88 5.60 10.07 0.06
A ns = ns b b
B ns hid ns had *
AxB ns b ns had ns
LSDq0s 0.75 0.51 0.96 1.23 0.03

Pt zbzh 1% 5%l 4 g ns: w94 AL
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7{di[2t BH LA E X2
MF 0|xl=

Y. 7]

CO; ¥=7t ®oldFE AAF, WEF WES F E57F #d4 A #AZ wd F4
Ea¥Ee CO; v=d 4% At #x7 Nt
E @357 g FoAM AT, AEF, 27 99 2 FAS2EE £94 9

A AR B AEEH dFe @75 g4 ATy fFdAst YUl CO: v=%

1200 F = Root
i Shoot
1000 ~
800 >
600

400 +

Fresh weight (mg)

200 +

0
NAEH 5 .
Co, 350 1000 2000

a2 323. CO; st &7|3 7L 27| vfpLMEH e MAHSo 0|l

02
0
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8713 Fo o3t Hejzte fode AAF, AEFT L dBHANAN 9 HUY.

140 pmol - m™2-s™! PPFalolN e @719 Agel HYE CO, =& o 1000 pmol -
mol 'FEety AZHY 1 ojide FEANE A4S0l ta VY AT Aole YU
#7184 AT A{Aol7t vdetged 53 AAFH AEFY 77t FRH

250 | Root
= Shoot
o 200 f
3 8
.'CE” 150
g N
> 100 +
D b
50
0
NAEH 5
002 350

08 3.24. CO, 2t &7(g+7t WI| vigda

H 322 CO; SE2 #7|3]57F @Il sHALAMEXN Q| MBOf 0|X= HE¥
Dry matter Height No. of  Leaf area Total chlorophyll

Treatment (%) (cm) leaves {cm?) (ug - mg fw™')

CO; concentration (A)

350-450 14.43 4.08 7.00 . 7.38 0.15

1000 14.96 5.85 9.25 14.25 0.22

2000 16.50 5.71 9.50 13.50 0.17
Air exchange rate (B)

0.5 15.05 4.60 8.33 7.67 0.17

2.0 15.54 5.83 8.83 15.75 0.19

A hid bt b *» ns

B ns b ns = ns

AXB ns ns ns b ns
LSDq.0s 1.76 1.09 1.45 4.07 0.11

Lot Zhz 1%9) 5% w4 ASons: $94 2le.
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Sea
Pisp it

AR 32.2. CO, =2t 27(3|p0t 2] v AlEXM el MEol DXl H&

ot Fhdl ol A

CO; =7l ¥olAFE AAF, HEF, 2%, U4, 45 2 W0l #94 UAl
AN wd AEEL CO; ¥%7F 350450 pmol - mol'dw) oA AA Ao, 2y
gule

T/R A&vle CO; %o ¥ AT {97 AU
87187 52 oA AAF, AEF, 2%, A3, g7 ¢ dEALe #94 A
A A BE 3243 T/R d3ve @755 48 Az {7t AUk

&

CO; =9 #7359 As5zxd o94F Mo {44 AAF, HEFH B
M JAFHAYG. FHELTEE CO; T2/ 5248, 283 #7357 BE5E YA
et CO, ¥%7F 2,000 pmol - mol'Yuf Yo Fo] FsEYt 2z CO, 27}
S g e #7035t HEFE FelstEo] 1A e Aol o
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1200 Root
r Soot
< 1000 -
é b
+ 800 |
L
o -
2 600t
< 5
o 400 F
LC L e
200 gg?i
| .
NAEH 5 2.0 .5 . .
CO, 350 1000 2000

J% 325 CO, ST #7230} FHio|M siLLA SRl MBS0 0x= H&

120
| —3 Root
100 | Shoot
S i
E g0}
e b
o
'g 60 |
o R
g a0t %%%%
20 | ?Xif
I %
0 G EEvENEE
NAEH 5 5 2.0 5
CO2 350 1000 2000

38 3.26. CO, =t 7[5 0} FHHI0lY siULMEH S HESHOH DX L&

H 3.23.C0, =T E7|3|7t FIH|0|M sfULMEX S| MEM OjX|= HE¥
Dry matter T/R Height No. of Leaf area Total chlorophyll
(%) ratio (cm) leaves (cm?) (ug - mg fw™')

Treatment

CO; concentration (A)

350-450 10.37 10.88 536 12.96 4.11 0.97
1000 8.10 9.07 555 1513 5.84 1.08

2000 9.23 8.61 6.00 18.74 8.72 0.80
‘ (A%
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Dry matter T/R Height No. of Leaf area Total chlorophyll

Treatment
reatmen (%) ratio (cm) leaves (cm?) (ug - mg fw™!)

Air exchange rate (B)

0.5 9.18 9.07 4.88 1397 4.02 0.99

2.0 9.29 9.97 638 17.25 8.43 0.91
A - * . - - —
B ns ns bt bt it -
AXB ns b ns ns * -
LSDoes 1.37 235  0.70 2.38 1.63 -

Pt 247k 1%9) 5%olM w4 g st w94 Qe

AR 3.23. CO, ST 20|37t FH0|YH efLaAlZH ol ME O|Xls He

2t 2elgla

CO, =7t Eol2dFE HAZF, AEF, 2%, 95 2 d¥¥o] 494 A UG AE
€, T/R AEYS} HY23L 1,000 umol - mol 'Yof %94** AA Atk FJELAFEE
CO; =7t RoldF+E o4 UA A T 1357 & PN AAF, AEF, 2
g, 2%, 45 2 9udol f94 A AR wd %%sﬁi%gc Fo4 AA %}o}aa
. T/R g8 AL Ha7te] Aol JdA=HA ¥k CO, v=7F @718+
o % Azt FoAHe 2 HAZAFE AYF TE ZFAAN AFIUG. A
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Az} HEF
Ao
g

g ol A

800
700
600
500
400
300
200
100

0

Fresh weight (mg)

NAEH 5

co,

2 CO; 5&7}
A FoM Hod dsgd AFE Ao

2 AFFAA & MFeM B, #7357 B A

Root
Shoot

~~~~~~

Ty V7 v r rrrvrrrrrrrtrtvevt

350

2000

g 3.27. CO, STt &7I5FIt AEIE|A HHYAAMEX S MHFol O0[Xl= I

180
160
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100
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0

Dry weight (mg)

NAEH

co,

Root
gz Shoot

rvr¢v 1 v 1 v v rrrrrrvrrt

350

2.0

22 328 CO, =2 &7(8|5IF AEE|A ULAIZH S HEFO OlXs A
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¥ 324. CO, &9 23|77t AEIEIL RLAEX 2| WHO 0jxl= ¥

T/R Dry matter Height No. of Leaf area Total chlorophyll

Treatment
ratio (%) (cm) leaves (cm?) (pg - mg fw™)

CO, concentration (A)

350 6.37 14.56 2.85  14.20 6.16 1.66
1000 9.80 23.34 258 17.70 5.95 1.39
2000 9.00 20.33 3.01 28.20 11.17 1.19

Air exchange rate (B)

0.5 863  17.10 263 1783 597 1.50

2.0 815 2172 301 2223 955 1.33
A - - - - - .
B ns - - - - .
AXB - . ns - -
LSDogs 235 448 025 237 183 0.19

e 2k 1%t 5%014 fol4 99 ns: w4 UL

ALZl 3.2.4. CO; STt E7|3|FT1 AEIE|A UM S X2 ME Ol DjX= BE
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A 372 FEY At it F o =AHDIF) 2} Fxe] 97

1L A8 % w0y

ZAAEZE 7ol A Dianthus caryophyllus cv. Scarlet Bell), A ¥ e&HGerbera hybrida
Hort, cv. Ansofie), ©7|(FragariaXananaas Duch. cv. Houkouwase) % 2glg]x
(Limonium spp. cv. Misty Blue)E o] &3 A4A2r Yo FEFISNY2E 4
g Fhdlold st Azt € 7] wiFAAERY AFE U R g AAT AE o83
Ak Wdr1FY e gHAME A 4Ee 238ld A3 M2 d& 2=
A AAEAD A AR AFaA Fhdlo]Ae 19963 49 179, El: AW Bre
19961 449 18Ye) HAEE AR F Hx dPodMe Flobdlo]ld e 1996 89 24U
B 99 21¥7tA], 97l 109 547HA], ze2ln 2EEl2E 108 219717 A8 e HAR
otk £4 37x107' m*Y Magenta(GA7, Sigma Chemical Co., ©]3) w712 o] &3}
X EZA A7 10 mme FHL 17l %o £7149 microporous filter(FWMS 018 00,
AEw Milliseal, 72 05 um, 27 18 um, Y& MilliporeF 2] 3]A}, Tokyo)E FYo| &

o wjefrle]l #BrslgyE o 28 h7'z =du. 94AD 1x107° mPel Murashige &
Skoog(MS, 1962)¥1=1(%, viet2l FH/HE o882, NAEEE ELHHB kg-m )&
ol &34t wixe] pHE sixdgdo 58022 ZAsHd wiY/le Fork JF/ &
25C, ZUEx 70-80%2 FAE Wgdel A Fdoe2E 35 cool-whited F 5 &
olg&den BrE 16 h-d'eg xuh 3 WA 487+ 35F9 DIF(+, F 26.0
& oF7F 23.0TC: 0, FeRh F3] 25.0T:—, F7+ 24.0 & °F7F 27.0C)Y 24F9 PPF
(70 2 140 pmol-m™?-s7") ] P72 AU F #HA 4PTFE 3559 DIF(+,
F2F 2.0 & oF7+ 21.0C: 0, Fopz7k F38 25.0C: —, F7F 23.0 & ©kzt 29.0C)# 2%
o PPF(70 2 140 pmol - m™-s7h)e) 642172 AAsA 3 W ddojde ig
0€A, 28l 5 HA ddore Slo AFE @R F 7 H¥F uYPr2RE &
AEAE AN AT, AEF, A& Uz, 2%, HAd2F, AF(ER) € FHE54F
£ SA3AY d4EAvEe Y 1A 713 Y g ol &t A&

2. Agz=t

75 7hdjel A

(U 4¢ 1
AdE 0dA AAF, HEF, HU2F, dud 9 FFELFEE 0 DIFNEFAA
o4 A AR wd AES, T/RHAEH ¥ H7Ae Fo44 AA FHolad zdy
Ad4e Al 79 $9a7t Uk — DIF HalpoA 2383 A7ate] oladE o
dde gy Fhdiold a4 EAe AL — DIF HgFdA, 28l 73S + DIF
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AgollA g AA AU

E FAE7 woldsE AT, AEF, 94Uy ¥ IASL4Fv 94 A AR
o &g, T/RAEY, 23 R ADFL FBE7t 32 AP && AMFAA
2o #94 A Ad 2d A2 dae A=A A AT fo4o
BHA k. DIFS F3xe 43zged A% Ae {4 T/R 2Evs 17
e AT ZE A TAM foAol AFHAU Fhlold LA EAAME F &%
7t BT E 2Fol HoAR, oY &t 5E4E Aol FokE Holgte dite
ge F oy 2xabh fle AHEFoM z2Ael FelAd. 2du FAUEI 28545
Zz4o] ot Zolgte didde dA&HUH.

7F
6 : T
~5F ‘
g - T I 1 ’
Z 4|
£ L ! T
<) oo ;
© 3t Y e ’ _TI
Tl * S
2 i N ( o
1r .
F|; - ¥ B . . .
PPF 70 140 70 140 70 140
26.0/23.0 25.0/25.0 24.0/27.0

Photo-/dark period temp. (°C)

2 33.0. F - Okt 25Xt LIt FHHI0jM UM S ZHO| OlXls FE

600 ] =3 Root
e Sh

—~ 500 | oot
o
g -
L |l v
= - 2 %
2 300} ;,;f/;’// -
L 7

100 % A

""
0 T I
PPF 70 140 70 140 70 140
26.0/23.0 25.0/25.0 24.0/27.0
Photo-/dark period temp. (°C)
8l 332 F - 0fZt SZXet &EIt FtH0|M BHAAAMEH S MM Fof 0[Xs H&
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[e2]
o

Root
i Shoot

H (€]
o o
¥ T

Dry weight (mg)
W
o

20
10 +
PPF 70 70 70
26.0/23.0 25.0/25.0 24.0/27.0

Photo-/dark period temp. (°C)

a8 333 F - ORZh 2TAet BEJL FHH0[M sHULAlZH ) HES DIXl= HEt

I 331 F - 0l 2Rt HETL FHHOIY v LM SR M Djx= H

y Dry  Root Internode No. of Leaf Total
Treatment catio matter length length leaves area chlorophyll
(%) (cm)  (cm) (cm?) (pug-mg fw™")
DIF (A)
+ 12.88 14.67 3.05 0.20 23.55 3.60 0.13
0 806 9.08 5.17 0.15 22.63 5.54 0.24
- 926 944 5.03 0.18 24.03 4.42 0.22
PPF (B)
70 11.22 11.86  4.09 0.21 23.97 3.84 0.15
140 891 10.27 4.74 0.14 22.83 5.20 0.25
A - - . N ns - -
B * bt ns b ns - hid
AXB ns » b ns b bt b
LSDo.0s 3.76 098 1.13 0.05 3.86 0.95 0.03

Tt Tz 1 %% 5%AA o AS ns: feA dL.
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ARZL 330, F - ORZE 2EAtet ZE0t JH0]Y s A SH S dHOl 0|X|

i
02
oo

(2) 4% 2

2743 AAvid Zole + DIFAA {4 A A @A gEAL FA44 AA &
obitt. ¥¥HL — DIFdA FYELF=E 0 DIFA /94 A Az & =4}
AoMe DIF @ &Ede detda Jtch £ FFE FoE+4E AAF, 1EF

g S F 3 Length of first node
= 8r | Height
2
27t
g 3
s °f
35
2 4f
25}
5 o
£ -
21t
3 0 I . * . -
PPF 140 70 140 70 140
27.0/21.0 25.0/25.0 23.0/29.0

Photo-/dark period temp. (°C)

a7 334, F - of2t 2TAet XTIt FHH|oM YD AEX 2l Amoic|Zo|et 3o o
x|

= ofst
= S
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2 gudol §94 U ARt 39SAFES AAvd ole FREst $esE
94 9ol 2tk DIFst B4=e 452§ 98 Ao fde 2% $922%
2 sk PololqT AW A

350 r — Root
300

250
200
150

Fresh weight (mg)

100
50

0
PPF 70 140 70 70
27.0/121.0 25.0/25.0 23.0/28.0

Photo-/dark period temp. (°C)

a3 335 F - 0RE 2EXe Bt FHHOIM viUAMSHl MH S OlX|

rr
2

Dry weight (mg)
N W W S
g O n O

T r¥ryvr1iy iy 371

T

PPF 70 70 70
27.0/21.0 25.0/25.0 23.0/29.0
Photo-/dark period temp. (°C)

33 336. F - OFZt 2RI Tt FHHIOIM BYAMEXC HEF0 Olxls d&
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¥ 332 F- 012t At Tt FHI0|M siLgAASH O MF 0jXls FE¥
Treatment Dry matter T/R No. of Leaf area  Total chloropflyll
(%) ratio leaves (cm®) (ug - mg fw )
DIF (A)
+ 10.51 17.5 17.9 3.31 0.83
0 10.60 12.3 16.5 3.56 1.32
- 11.65 15.0 17.5 4.28 0.52
PPF (B)
70 10.41 15.3 16.7 3.00 1.01
140 11.43 14.5 18.0 4.43 0.80
A ns ns ns * -
B ns ns ns it i
AXB ns ns ns ns bt
LSDo.os 3.48 7.5 3.3 1.05 0.01

T A 1%% 5% 594 08

ns: 94 s

>
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. Azt

AGF 09 BAF, 2F3 FFL 0 DIF HyFAM 94 AA . AEF,
A2, 498 2 3Ad85L¥Ec - DIF AHFAAM f94 A At a3y 2E
%, T/R ZA&¥ 2 dF€ FoA40] AFHA 4otk Aver 248 243 4
e + DIF AHY7X Afol JAHUYL. A=t goldFE AAF, HEF, 9+
% dRAol #oAd AA AT 2% AAL Flopdlold AAEA Y mANAE F7}
=7b w2 AYFeM w2 AYFdM 2o {94 AA A a8y, A88, T/R A

) Stem length
E Height

Height & Stem length (cm)

go—xmwkmmwmw

YT rrrrrrrrrrrrrrTrTT

70 140 70 140 70 140
26.0/23.0 25.0/25.0 24.0/27.0
Photo-/dark period temp. (°C)

0

8 337 F - OfZt 2&Xtet FTL AHuiet uigAAl R XA HFO| OIXs IE

700
L. == Root
600 F Shoot
S i
£ 500}
E -
D 400
g L
el 300 B
44 -
[+}]
W 200 f
100 F
0 g e P
PPF 70 140 70 140 70 140
26.0/23.0 25.0/25.0 24.0/27.0
Photo-/dark period temp. (°C)
J& 338, F - 0fZF RTRILt HT 7} |2}t s LAASH S MHF0 O|Xs At
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28], HUI2FF} FYS2TET Aol IR HA Udh DIF 73w 4324
& Az el f44e T/R AEH, 2%, AdIF € ZRdM FeiAdol IXHAG
BAE7 72 AHYFoAY FASAFEE $e AYTFAM Bgd @ged 2RxL 29
383 dEY Aoz Atgdo

60
| 3 Root
50 - Shoot
(o) 5
E st g
E p- 7 3
© 30 B
3 | A 2
O 20+ pr7 f{;f/
. 55
o 4 WLy
10 Ak
0 i} = - T
PPF 70 140 70 140 70
26.0/23.0 25.0/25.0 24.0/127.0
Photo-/dark period temp. (°C)
8 339 F - ofzh 2EX2t 2Tt et sULAM ISl HEFH 0|X= HE

H 333 F-0fZt 2EXQ} Tt HHH2t siLLAEX S MFO 0jx= FE

T/R Dry Root No. of Leaf Total chlorophyll
Treatment ) matter length ea -
ratio (%) (cm) leaves (cm?) (ug - mg fw™')
DIF (A)
+ 2.98 8.92 5.23 6.68 4.10 0.62
0 4.05 8.27 6.41 6.33 5.75 0.74
- 3.41 8.48 6.46 6.53 6.13 0.84
PPF (B)
70 3.79 8.52 5.85 6.22 4.51 0.76
140 3.18 8.60 6.22 6.80 6.14 0.71
A ns ns - ns hd *
B ns ns ns * * ns
AXB had ns * ns ns ns
LSDq.0s 1.21 1.31 0.86 0.94 1.52 0.19

Te N AR 1% 5% oA e ns: w94 9le.



ARE 333, F - ORZt 2RI 2Tt el s ULAExol ME 0|X= J&

o. 271
(1) 48 1

AGF 0dAY AT, T/R A28, 2%, 39548 % Z%& 0 DIF Ay
A AR Fo e AFHA Fuoh 233 FFLS - DIF HgteM AU 2

)

g HeF, AEE HU2F 2 49Uy — DIF AHg7dAM AT Fa4 AFH
600 C—3 Root
r Shoot
—~ 500 r
(0]
é -
- 400 =
L
o -
Q 300
K -
[7)]
© 200 F
LL p=
100 |
0 i s Tl K Y
PPF 140 70 140 70 140
26.0/23.0 25.0/25.0 24.0/27.0

Photo-/dark period temp. (°C)

3% 33.00. F - Of2t 2&Atet 2Tt €| HiYAASHL MHBA . 0lXl=

02
o
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A g de + DIF HeFdA @it AHF, dEF, 2%, g8y =7
2 At @ HeFeA v §o4 A Aok FHdleld, AME 24 BAgE
28 A= 2&TE 20l A Z¥S R AE&H HuUIAL A= U
Ao w2 AHFdA 2o Ad 284 T/R Z2EH, 4+, FAF2sE %

o
AZL foAol AAHA gt DIFY F7xo A3agd s Heztd Fo4e
BAZF, AE€F, T/R Ay € M dFHAG
80 : Root
70 | Shoot
> 60
£ L
= 50 ¢
g) L
‘© 40 -
g i -
> 30 +F 7Y
() - Ao
20 ; /
- ; ' v ’/
tor Vi
PPF 70 140 70 140 70 140

26.0/23.0 25.0/25.0 24.0/27.0
Photo-/dark period temp. (°C)

2 3300 F - opb 2EAY ZETL 9| sjULMEX HES 0jxls Y

I 334 F - Oft 2ZXiot BT @] siYLAEXH S YFo Oixls G

T/R Dry Root Height Stem No. of Leaf Total
Treatment fatio matter length (cm) length leaves area chlorophyll
(%) {(cm) (cm) (cm®) (ug-mg fw™)

DIF (A)

+ 512 13.22 3.53 4.26 2.90 7.60 5.59 1.99

0 6.39 12.76 3.57 4.43 3.02 7.11 574 3.02

- 5.70 14.24 3.63 4.18 2.63 7.45 6.09 2.03
PPF (B)

70 6.05 14.53 3.97 3.98 2.73 7.46 4.12 2.11

140 5.42 12.29 3.18 4.61 2.96 7.31 7.49 1.96
A ns ns ns ns ns ns ns ns
B ns b * had ns ns .* ns
AXB * ns ns ns ns ns b ns
LSDgos 1.70 2.26 1.17 0.64 0.51 1.29 1.47 0.31

CRt AR 1%9% 5% KA AS: ns: A4 S
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Photoperiod

Dark period -

(2) 4% 2

2 $9%4%EE 0 DIFAN g
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— DIFO]]}\—] ’191‘94/‘61
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1 1 N
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AQEV uC@.O\S megn&

1 n
o ©
o O
o I~

0 140
23.0/29.0

7

140
25.0/25.0
OC)

/dark period temp. (

70

140
Photo-

27.0/21.0

70

PPF

M S0 ol

S/
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TSI} @7 o

33.12. F - o2t 2L}
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o
1%

ottt DIFst F7=el 4528 &% A2zt
EasEdMT I HUY.

120 F C—3 Root
- Shoot
__ 100
g) L
= 80 |
L 5
Ry 60
m -
3 i
g sl
20 b
0 .« s .
PPF 70 70 70
27.0/21.0 25.0/25.0 23.0/29.0

Photo-/dark period temp. (°C)

02 33.13. F - 02t 2EXQF ZEIt ©@Y| sSLAEHS] HESO OIX= g

E 335 F - 0f2t 2zxtet I D7) viLaAEH e M Olxls FE

Dry T/ Stem Height No. of Leaf Total chlorophyll
Treatment matter . length area -1
(%) ratio (cm) {(cm)  leaves (cmd) (ug - mg fw™')
DIF (A)
+ 13.28 5.08 4.65 6.29 8.80 7.63 1.66
0 12.81 5.65 5.11 7.16 8.43 11.88 2.03
- 14.08 4.35 3.38 4.95 8.53 7.46 1.66
PPF (B)
70 13.82 5.46 4.11 5.58 8.47 5.73 1.82
140 12.96 4.60 4.65 6.68 8.70 "12.25 1.75
A > * *% = ns *¥ ok
B " . - " ns - -
AXB ns ns * hid ns ns b
LSDq.05 0.82 1.26 0.62 0.88 1.07 2.27 0.11

T e 2t7) 1%t 5%oIA o4 Agins: wol4 WS
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AFRl 335. 3 - 0FZt 2&Xtet ZETL ©7| viLLAZH L MF Ojxs H&

GERA ebslth 2Eu RRE ¥24

350
300
= 250
200 +

160

Weight (mg

100

Fresh

T =

70
27.0/21.0 . 25.0/25.0

140 70 140

Photo-/dark period temp. (°C)

70

140
23.0/29.0

2ot BTt AEIE|A UM EXH O] MAF 2 HESO Olxl=

=175 —



FAH AT AFHAAG.

H# 336. F - ORZF XXt BT AEIE|A HIUAMEH Q] MO DjX|l= HE¥

Treatment Dry matter(%)  Height(cm) No. of leaves Leaf area(cm?)

DIF (A)

+ 17.40 2.93 18.58 7.98

0 17.40 3.13 21.58 10.00

- 20.12 2.67 21.13 7.80
PPF (B)

70 18.76 2.73 18.67 7.91

140 17.86 3.08 22.19 9.28
A ns ns ns ns
B ns * ns ns
AXB ns ns ns had
LSDo.0s 7.17 0.59 6.37 2.70

e 27 1% 5%e1M weld dlens: Ro4 g8,

YCE (M1,

~;
k)

PPF{pmol g™

R

S
TENPERATURE(

—

ARZl 336. F - OF2F 2EXIQE HTIt AEIE|A BIUAMER S MEO| O|Xs HE
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A4d B5Y Atk B - o] Frl9)h 2] 55
°§ 13

ot

LA 3

AN EZE Floldlo| A (Dianthus caryophyllus cv. Scarlet Bell), 2E}FEIA(Limonium
spp. cv. Misty Blue) ¥ @7|(FragariaXananaas Duch. cv. Houkouwase)& o]£3ltc}.
ANz FYo FEFIFNILE F4 slofdlolM, 2ElA 9 9] wWFLHE
Ao £49E B2 BYE AAT ARG olgau wMRrIDY MY JHHE XA
o Jreulo] & 1996¢ 119 16U FH 129 19974, 28lEl2E 19979 19 17Y7HA,
28X 27l 19969 119 1797 129 289712 4L HAAA0. €4 3.7x107"- m?
¢] Magenta(GA7, Sigma Chemical Co., ©|3) w72 o]&392 4o A 10
mme] TH-& 171 o 7149 microporous filter(FWMS 018 00, AZ® Milliseal, &
7 05 pm, 7 18 um, d&MilliporeF2]3]A}, Tokyo)E FHol £ uj¥r|e $7)3
& % 28 h™'2 £%th. Murashige & Skoog ®iz| (%, HElY ZAH/E AP 7}
ohfloldzt BrlE 1x107° m’, XElElAE 15%107° m’ o] §8t%, ANEZE 8 kg-
m~ agarg olgdtth wWiAe pHE W@FHel 57022 ZHsUT wWPlE 7
23-25C, HUHEE 70-80%2 FAE A79F wWiFdol ¥9HD. 393% cool-white ¥
& olgstd 16 h-d™'9 H71%t 125 umol - m™%-s7'9) 3 1000 pmol - mol e}
CO & T8ttt HAdts 4% 35F(16/8, 8/4, 4/2 B2 /%7 F719 wrE)s &
7184 24=2(0.1 h7™', 2.8 h™) 9 64 FHoh

2. Ag A=}

7b. Fhdlel A

H7] BAIZE 7] 4AI7 AP poM AAF, AEF, 2% 2 ¥V 94 AA A
T/R &Y, dad 2 FASLFEE 97 A 47 427+ M FoAA AAR &
Jabzb Ak E #7137t e FAM AAF, AEF, 23 L gUHAL §94

A AR W, T/R Z22¥e #94 A £ ok 234 9+ 2 $H9S25=e
FFE WA FUh YA @1 F FIAELe FoHol AR HA g
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L
TW//%%/M////%//%

N W AN
NN N .,“,

(Bw) yybiom ysai4

2.8
4/2

A

2.8

8/4

Photo-/dark period
F7b FHHI0|M HHYAMEX Sl WHBO Oxl=

1

2y 273

a2 3.4.1.

2.8

B

AN

4/2

A

2.8

8/4

Photo-/dark period
L7t Ftdlo|M BiLAAMEXHSl HEFO Olxlcs I

N

A

(Bw) ubrem Aig <

2 34.2. LA &35
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I 340 LEH 2I|F I FHHl0|Y siAAAEX ME0 O0lX= B

Treatment T/R Height No. of Leaf area Total chlorophyll
ratio (cm) leaves (cm?) (ug - mg fw')
Photoperiod (Photo- /dark period) (A)
16 /8 9.96 5.42 14.47 4,92 0.36
8/4 11.27 6.46 16.63 6.19 0.46
4/2 10.86 5.67 15.94 5.50 0.39

Air exchange rate (B)

0.1 11.97 5.48 15.31 4.77 0.43

2.8 9.42 6.22 16.04 6.30 0.37
A ns bt * ns ns
B * = ns b ns
AXB ns ns ns ns ns
LSDg s 4.13 0.73 2.17 1.42 0.12

T 22 1% 5%OA w94 A8 ns: 4ol4 R,

e
g
3
IS
- %
¥
i3
SR

ARZE 340, LETE B0(5|27F FHdlojM HHAAMEX S| MFO| 0|X= HE
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Y. Seg 2

g7l 8AIZF 97 447 HATFAM AAF, 2E€F 2T ¥ g8l AR 2PN
2t 2 folAdol AAHAUT AZE L G 97 164 A7) A A TolM AA
T oAt YA FASAFEE B7) AN Gl 24 Aol /o4 A A

3

300

£33 Root
Shoot

250

200

160

Fresh weight (mg)

100

¥ | ¥ t ¥ | ¥ L 1 ¥ T T

8/4
Photo-/dark period

32 343 LD B35} AEKE|A siQAMERS] MHBol Olxs S

Dry weight (mg)

T T ] ¥ ¥ ) § ] T L4 ¥ Lf T

NAEH

16/8 84 4R
Photo-/dark period

T2 344, YR BISFIE AEEIA HYAMERNS HEF Olxs B

ol
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2 827 2 9493 f9d4 A ARG 2

o E @78%57 we TN AEF,
3 Fe VA YRk AR BA5 HEAg

By AAZ, B2
e Ro4el A3HA Yskek

to
NE
°Bl'
ia°2
Jpu
B
off
H
fr
AN

E 342 2TH BI\|5|TIH AEE|~ HiULAMEXN S MFO OlXl= g

Dry matter Height No. of Leaf area Total chiorophyll
Treatment (%) (cm) leaves (cm?) (ug - mg fw™h)
Photoperiod (Photo- /dark period) (A)
16 /8 20.45 2.36 20.01 3.49 0.33
8/4 18.37 2.44 18.79 4.65 0.44
4/2 19.20 1.86 17.11 3.17 0.49
Air exchange rate (B)
0.1 18.33 2.05 17.15 2.92 0.41
2.8 20.34 2.39 20.13 4.62 0.43
A ns * ns ns -
B ns * * * ns
AXB ns ns ns ns ns
LSDg s 4,74 0.57 3.71 2.78 0.11

<K}

B2z 1% 5% w4 A nst #9444 8lS.

3

%, of 33y esvhangen

AR 3.4.2. EF B 8|5 571 AEIE[A dHAASRISl MFO DX &

02
o
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o. 27|

B71 164123 7] 8AIZE AFoA AAF, 27 2 A 948 A A
AEEL 7944 A AU BEEL F7] 164 7] 8AZL HeFoM dEde d
71 A1z 7] 4AIZE A2 FelA o3 Al Ao

E 7357 52 7oA RBAF, FEF, PES, 2

At Y37 B85 FEAge S

700 F =73 Root
600

H O
o O
o O

Fresh weight (mg)
w
o
[&]

NAEH A

16/8 4/2

8/4
Photo-/dark period

O 345 2 &R oL €] LM EH L MBS 0jks

100
L
5 80f
£ .
£ e0f H
o Z
¢ ,
> 40 o
g _
20 + Z
7
0
NAEH . R 2.8
8/4 42

Photo-/dark period

28 346 A &AV|EIt Y] sHALMEH L HEF 0jX=
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E 343 LFI BI|5It E@I| LA SR MFO| O[X|

—

—

!

=}2
G

Dry matter Height No. of Leaf area Total chlorophyll
Treatment -
(%) (cm) leaves (cm?) (ug - mg fw™)
Photoperiod (Photo- /dark period) (A)
16/8 11.85 6.74 8.96 8.88 1.78
8/4 12.41 5.86 8.43 9.98 1.37
4/2 13.43 4.26 7.57 7.07 1.78
Air exchange rate (B)
0.1 11.66 4.44 8.13 5.19 1.59
2.8 13.46 6.79 8.50 12.09 1.69
A . - . . ns
B b hid ns b ns
AXB ns ns ns * *
LSDqs 1.78 1.65 1.35 2.90 0.61
z s o

7z} 1%% 5%A4 f94 A& ns: {4 9

2
£
&
%
%

a .

ARE 343 L &7|5|Tt D7) siYAA o] ME D|Xl= HE
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A54 F%Y AstpFl =, F - ok LEAHDIF)
9 Ao Asate

LA 9 4y

ZAAEZE FHd ol A (Dianthus caryophyllus cv. Scarlet Bell), 2€}€] 2(Limonium spp.
cv. Misty Blue) @ B7](FragariaXananaas Duch. cv. Houkouwase)& ol £t 9 44
2 B8] FEFIINGLE F4¢ Jlodlol M, 2elg|2 @ B7] wjFAAEAY 49
< @712 BYE AAT AL oAt WGy vl AHAE XAsHd. Flotdl
ojlAd-& 1997 49 1¥9%H 5¢9 297 2EtE|2& 19 21Y4E 39 259714 B7le 19
209 %E 39 7U7A] A¥L AA¥ch. £33 3.7x107* m'e Magenta(GA7, Sigma
Chemical Co., ul3) wWig7|2 ol 43U F7d A4 10 mme FY& 1 Fo 714
9] microporous filter(/¢&9%: Milliseal, &7: 0.5 ym, 37 18 um, Y EMilliporeZ 4] 3]
A}, Tokyo)E Twol £o wj¥r1e @713+ % 2.8 h™'2 EA. Murashige & Skoog
W2 (P, HlERl £37HE AAAG stohdlo] A BrE 1x107° m’, 2EbEl2E 1.5%107°
m'o} §3tx, AAEZE 8 kg m™’ agarg o|£3tAth il pHE WFAH 57008 %
o widrle F@F71e 25T, FUSEE 70-80%2 FAE At GG Aol oA
39 cool-whited#5& o] &3 16 h-d™'9 Hs 1%t 703 140 pymol - m™?-s7'e] F3
1000 gmol - mol™'e] CO & FTFaA. 4FTFE F - okt 253 25F(+, F7+ 27 & ©F
v 21C: 0, F7 o F3] 25T), YA 24F(16/8, 8/4, B /U FrutE)H FA=
242%(70, 140 pmol - m™2- s71) 9] 82 FL o},

2. g A=
7t 7hdl ol A

+ DIF]M T/R 284 2 Z&o] o4 UA Zch W7 16A7T 471 8% A+
oM AAF, AEF, 2%, 9% ¢uHd 2 $9=2%%7 94 YA AR 9w T/R
28HE F4 UA Zol=U. AR G AAE 8W FULI} FolAFE A
Z AEF 2 T/R 2887 §94 A AX o 302255 494 UAA zorh
t}. DIFS} Y#o] 45z&e AMZF, #AEF, T/RASH, dud 2 Y2554
3 foAel AAHUY. DIFS F7Axe 435282 T/R 72488 2 23FdM Aol
AM AT, AN FAze AEage T/RAZH, 2%, 44 99y 2 $924%
Zolld Fo4dol AXRHUTG. DIF, 93 2832 FF=o & Mz Sy A8z
3 T/R ASuojMgr A= Ao

w
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ARZL 350, F - OFZF R2EAL T 2 ATO| FHH|0jM LA ZH o) MFol 0|X= S

H 351 F - 0R 2&x}, 2% ¥ 0| FHHI0|Y L LA EX S MFO| DX

T/R Height No. of Leaf area  Total chlorophyll
Treatment ] _
ratio (cm) leaves (cm?) (ug - mg fw™h)

DIF (A)

+ 30.11 7.48 16.13 2.02 1.14

0 15.14 6.20 14.97 2.21 1.28
Photoperiod (Photo- /dark period) (B)

16/8 11.86 7.28 16.56 2.56 1.48

8/4 33.39 6.40 14.53 1.68 0.94
PPF (C)

70 16.40 6.92 15.16 1.95 1.48

140 28.85 6.77 15.94 2.28 0.94
A b had ns ns ns
B £ 2 * L2 -k -
C * ns ns ns -
AXB b ns ns * had
AXC b * ns ns ns
B XC L d * * * *
AXBXxC * ns ns ns ns
LSDqs 20.0 1.56 2.55 0.93 0.34

22 7k7h 1%9% 5% M oA Asins: FA4 S,

—~ 186 —



U. 2eE A

+ DIFdlM AE&F, 2% %
AN de 2 FES2FE7E FA4 WA ARG A=A JF A FAS

Bl

Jo
o
oXx
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=
N
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=
=4
T
i
e
o
lo
o
}q’
2
ol
rlo
o
U/

of

P

=3
B9 R dUHAAM 2 4ol AAHAG 4R FREY F3FELe AAF, 2

B

47 ¥ dUAAA f94del JdA=HAUY. DIF, 4% 283 FRTd 93 g 7bel
FAH L 2HEAETAT AH YT}
400 1 =3 Root
350 F
— o £4y
2 300 +
é = 7
£ 250 ’,//3
¢ 200 7
5 150 |- : ~
e S 7
L 100 | %
50 F 4
0 )
PPF 140 140 140
8/4 16/8 8/4

Photo-/dark period

O3 353 F - Ot 2ER, B H YFO| 2EIE|A viAAME X0 M|ZS0l 0|X= H&t

100
3 Root

+ DIF 0 DIF Shoot

Dry weight (mg)

£

(02}
o
LA AL B T A SR B BN BN BN SN BN e AN BN BN Be B

140
8/4 16/8 8/4
Photo-/dark period

J% 354, F - OR 2EAL BT H A0 AEIE[A HHUAAM S 2HEF0) 0|k = D&
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AREL 35.2. - OpZh 25X}, e A AFO| AEIE|A YA EH S MFO DjX= Ha

H 352 F -0t 2T, & Y UXO0| AEIE|A iU

AEXe Wl olxls g

Treatment T/R Height No. of Leaf area Total chloropyly]l
ratio {cm) leaves (cm?) {(ug - mg fw™')

DIF (A)

+ 5.98 2.64 18.28 5.47 0.39

0 7.67 2.25 18.18 3.87 0.40
Photoperiod (Photo- /dark period) (B)

16/8 7.21 2.55 20.35 4.74 0.51

8/4 6.45 2.34 16.10 4.60 0.27
PPF (C)

70 7.48 2.55 17.58 4,36 0.58

140 6.18 2.34 18.87 4.98 0.20
A ns * ns * ns
B : ns ns b ns b
C ns ns ns ns b
AXB ns * hae * ns
AxC ns ns ns ns ns
BxC ns b - = ns
AXBxC ns ns ns ns *
L.SD0.05 3.42 0.71 5.60 2.90 0.22

Ctn o zhg 129 5%91M K98 AL ns: /94 YL
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. 47

+ DIFelA 7t #94 A AQ 9d 24 2 FAEL55E /94 UA F9E
o 971 16A173 7] 8AIZE Mz telA T/RZAEY 9 2o oA AUA AR F7
Fol 9% Ede FRE7} AT E HEF ¥ dF/H AN 9E T/R A8y, 23 ¢
FHUSLTFEE 7oA UAA ZoEUth DIFY YA H5Le A a2 F940
AFHAAG. DIFt F3ze 4528e AAF, 2%, 9494 2 FIAS252dN F94
°of A¥HUT. DIF, 4% 3 F7=e o4& Hztel 4 AYHA Fstot.

700 F — Root

600 i Shoot + DIF 0 DIF

500
400

T T T

300

Fresh weight (mg)

200

T T L] L T T

100

0
PPF

140 70 140 140
8/4 16/8 8/4

Photo-/dark period

I8 355 F - 0RE 2Tit, T R AFO| WI| siAAMEXC MHZFO| 0|X= FE

90 | T Root
80 Shoot

0 DIF

D~
o O
T T T

N
o

Dry weight (mg)
w (S
(=] (@]

8/4 16/8
Photo/dark period

8 356, F - 0FZt =R, & Y LRO| L] sHYXAEH S HERO 0jXE I
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ARZl 353 F - OfZt 2=X}, 2E W UEO| DI| HYAMEX|S MFEO| 0|X

E 353 F - 0Rzt =X, 2T ¥ ATO| LI| oYAAMEX S MHS0 OIXs HEF

T/R Height No. of Leaf area Total chlorophyll
Treatment . 2 -1
ratio (cm) leaves (cm?) (ug - mg fw’')

DIF (A)

+ 6.91 5.02 7.99 5.30 2.20

0 7.77 5.95 6.92 5.51 2.52
Photoperiod (Photo- /dark period) (B)

16 /8 8.11 6.05 7.28 5.57 2.45

8/4 6.56 4.92 7.63 5.24 2.27
PPF (C)
70 8.91 5.97 7.15 5.05 2.52

140 5.77 5.00 7.76 5.77 2.21
A ns b * ns *
B * had ns ns ns
C ** & % ns L4
AXB ns * ns ns ns
AxC ns * ns * *
BxC ns ns ns ns ns
AXBxC ns ns ns ns ns
LSD0.05 2.93 1.21 0.87 2.10 0.36

Ptz 1%9 5%90M F94 AL ns: F4 9L
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A6d dIIA A FFAAL v Fre] WA v|AE FE
LAz % w4

ZAAE & FHd ol A (Dianthus caryophyllus cv. Scarlet Bell)®} %7)(Fragaria X ananaas
Duch. cv. Houkouwase)E o]l &gct AAAZe Ao FEFIPNILE 548 Th
ol B7] wi¥AaAEA 2HS WU HeE AAT RE oLt MDY 4
Mo YAAE XAdsdoh FHdlo]de 1996 69 4o, 231 "l 19969 6¥ 5¢Y
o A48g AFgo. €3 3.7x107" m’y Magenta(GA7, Sigma Chemical Co., ©]3)
8715 ol &AWL I NI +E FIAIZ Azt wigrie T AHZA 10 mm
o] 9L 17] %ol £714 ¢ microporous filter(AE® Milliseal, 74 0.5 um, A7 18
pm, 4EMilliporeF4 84}, Tokyo)E FHol 29 uwj%drl9 #7135 ¢ 28 h''2 ¥
Aok D 1x107° - m°Y Murashige & Skoog(MS, 1962)ujz & o] &3t1, AAEE
E ELHHB kg -m)e olg3tinh. wiAe pHE wjAIFAd 58002 zHsAr
g7l E F -0kt B2 24C, AUSE 70-80%E FAE wgdel FoAYG Fde
2¥ 394 cool-whited 352 olg3den H7e 16 h-d'e2 s ddre 3
EFGFNSF(PPF 35 pmol - m™2-s7,, CO, 5% 350 umol-mol™!, #7134 0.1 h7,
MS 712u8A)3# 27k Gl F(PPF 140 pmol - m™?-s7), CO, ¥% 1,000 upmol - mol™},
#7134 28 h™!, MS 7)12ujx|o] 23} vleldl FH/HY 2422 4P Fhdle)
AE ulg 3BYA Byl g A 7 AP 7Y uYIIZRH AHEANE AN A
5 WEF d97 9424, 2%, Yo, Az 9 FHEALAFEE FASAUCL EF
5

S5 AF 194 7148 8L o8ty 23su0
2. Ay A

7t 7ol 4
4T UMY 4AZ, AFF, AN2F P GRS NG WFTAH K4 2
A Az gy A4%e, T/R 4%, 23, 425, 94 2 3932558 477
o #9937 Yk

BEZIFHRFAMY ol R 2 feistHe AFS Ao F77F st A 3
B At S gele vt AR Res: B%en Aol #Astoh
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900 4980
800 r Root =3 Root
[ Shoot Pz Shoot 4
= 700 470 -
£ - o
= 600 4 S
s - =
-g 500 - 450 -5)
5 o
e 400 " < 3
@ 300 f . -
s [ 30 o
200 + <
100 410
0
Photomixotrophic Autotrophic Photomixotrophic Autotrophic
T2l 36.1. Y2CHAS] AAUHA|IZE FHH[O]M HiAAMSH|C| MHFZ HEFO 0|X|= F&
H 36.1. U2l JAXAIZE FH0]M BHAAMSH S| ME| DIXl= FEH
Treatment Dry matter Height No. of Leaf area Total chlorophyll
reatmen (%) (cm) leaves (cm?) (ug - mg fw™')
Photomixotrophic 8.5 7.9 22.9 7.6 0.81
Autotrophic 8.2 8.3 24.1 19.3 1.00
F-test ns ns ns * ns
LSDq0s 3.1 1.3 4.3 11.2 0.96

Ttz 1%% 5%eA &4 28 st R4 AL

R

R
S

.
\E:. N

ARZE 36.1. L2CHAIS] JUHAE FH01M LA SHCl M OjXl=
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. 27

ARE YA AAZE, A2F, T/R
A7NGF MFTAN G A AR

A2, 2%, 45 994 ¢ FgSa2s=e
H AEe R HUIAL FALUA FokAth
ay Axse A7y Fo4a7 A
BEFIFHNGANM 271 2R Roes 4Rrt 22U At e
E717F 47 H2A4 H3 st weHUEA pYrt dEe 3E%E 24U

600 F —— Root == Root 4 100
o Y Shoot -

— 500 F
= {80 =~
£ f £
= 400 | ] =
g i 4 60 g
2 300 f 1 8
[ 200 | 1 &
& - i a

100 F _ 120

0 0

Photomixotrophic Autotrophic  photomixotrophic Autotrophic

38 362 E2CA2] JLHAIE BY| sHALAMEMS MHZSD HEFO

E 36.2. Y3CHH |9

FAH AL L7 sHYR MAO| Ojx= FE

o)X= Qg

Dry matter No. of Leaf area Total chlorophyll

Treatment 2

(%) leaves (cm?) (ug - mg fw™')
Photomixotrophic 16.8 7.3 8.4 0.79
Autotrophic 12.6 9.3 16.1 1.44
F-test had . * -
LSDs.05 1.8 1.6 6.9 -

Ptz 1% 5% w94 ASs ns: fed oL
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\ | Strawberry cv. Hokouwase

1. AE 2 upy

ZAAEE FHY ol M (Dianthus caryophyllus cv. Scarlet Bell), 87){FragariaXananaas
Duch., cv. Houkouwase), & o}t iz & UL FEFIFNFYH AMIF
Wdoz ujgrUeA A, B2 AZF EHo] JEE JEWARG 128¢ 2 E
Holoje Fhlold e, 23 727 & EHolde FrIE 199%6¢ 7¥ 1199 A 4
Atk w35 L £F84 FADS Aoz YT oAF YFY 7UAHLE dix
HgAd g Agsido. AFAREE FAEE ALY A4¥ETFe 25E FAAGRE
gt gul, At 35FY e AFE0% AP, 25% 2%, 50% 2B)Y
62+ AAsdAT. &35 29944 7 APrREE AAF, HEF, 95, d¥94, 2
F, HUad, 425 ¥ FEELFEE AU 4S54 4¥ 16AM e ¥

He ol &3ty ZFsAT
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2. 4QAT
7k Fhilela
Aty A NEAYFE HAF, ABF, 2%, AP 2 gude) §

3
oA A 7R W AESE, T/R 7dEBl R AE2FE fFA4 WA Fokdd z2yY 9

T X FHFaTES AYFT FA37F YA E A Eol RE4E HAF, AE

=
3 A& 2% R g4 F94 A AR A T/R AW 23§94 A
FopAn. Az, A4 ¥ FUSLEEE AU f940 AFHA Gskth R

Al FEAATE £ Abde] g M fo4de AAFT, AEF, Axs 2 guF
ol AR H A

AdEol wobEFF shloldo] w2 A o3 HolM e Aol wUon
ZhFduidEel os w3d 4Ee FEFGFUFUAS A A2Ho Hpol FI 4
49 #HojPel AUt

30 : Photomixotrophic
) EE Autotrophic
— 25 ™
2 N
S 20F
.g A
= 15¢F
[0} -
o
w 1.0r
SF
0.0
25 50
Shade (%)
8 370 22 JAMA H =3A| AHBREIE FhHjolM wigRe| MHZFol 01X
= o8
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¥

¥

Shade (%)
grachile] FUHA Y =EHA RBFEIL FH0IM sigrel AEF0H 0IX|
= ofgt

SELTN
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H

LTI T TN

ARRL 37,1, 22EHA|e] AUHAH Y =EHA| RAIBH T} FHH|0|M sitr el Mo 0jX|= B
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I 370 22ehiiel JHA R =stAl XY} FHdIolY sigtge| MEo| 0jXls g

Dry matter Height No. of Leaf area Total chlorophyll

Treatment
(%) (cm) leaves {cm?) (ug - mg fw™h)
FEAA (A)
Photomixotrophic 17.7 12.3 32.8 11.2 0.38
Autotrophic 16.2 14.9 31.1 25.9 0.37
<34 A3 (B)
0% 17.9 12.8 33.2 21.6 0.37
25% 16.9 13.6 32.2 15.3 0.44
50% 15.9 14.5 30.5 18.7 0.32
LSDos 0.4 1.0 2.9 2.57 0.12
F test
A * - ns hae ns
B ** " ns h ns
AXB ns ns ns " ns
LSDgos 0.5 0.5 4.1 3.63 0.17

Lot zbz 1%9 5%elM el AS ns: frodA Qle.

. @7

% FAEaFEe ZIHGA GFAA o3t g VA FYrh E3A AFEo|
FErE AT AEE F94 WA A v T/R 48¥, 24 2 48932 494
QA FobAn. zu dFe AR 5%dd Fo4 A ARG AAF, Ao Az
T R FHASLEET AP g e 2A Rk MG AL &3
2bge] 2@ Aol R4 T/R AEdE AT ZE ZHANN AR st}
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30 C—3 Photomixotrophic
- EEER Autotrophic
25¢F

20 F
15F

10F

Fresh weight (g)

€

0.0

Shade (%)
33 3.7.3 L2CHAl A ¥ TEA| RAIBHEEIF DI sigze| MHSol 0|X= At

500

3 Photomixotrophic
R Autotrophic

400 F
300

200 r

Dry weight (mg)

100

Shade (%)

a8 374 L2Hie] JLHA R T35 XHBFETL 9| sigrel HES 0K &
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T 3.7.2. ¢3CHAg

A A Y FSAl AP EI| sidre] M OXls E

=1z
st

Dry matter Height No. of Leaf area Total chlorophyll
Treatment A
(%) (cm) leaves (cm?) (ug - mg fw')
FGFAA (A)
Photomixotrophic 16.9 7.3 8.0 36.99 1.17
Autotrophic 17.9 9.7 7.6 56.43 1.20
&3 23 (B)
0% 18.1 7.3 6.8 44.77 1.10
25% 17.3 8.5 8.4 43.65 1.30
50% 16.9 9.7 8.2 51.71 1.16
LSDq.05 0.5 0.4 0.7 5.3 0.28
F test
A “ - ns hie ns
B i b - - ns
AXB ns ns ns ns ns
LSDqs 0.6 0.6 1.0 7.5 0.39

et Az 1%9% 5%9AM #9494 AS nst £

AR 372 L3CHAle) FAUMH R =S XBFEEIH DI uiLRe

Acsbrndiratic
cnpfitian
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A8A wieRrlule] XAEF Ay o] LEEe o

O.

L A=ee 9%

7k AE 2 oWy

sAYERe 2EE]| 2 (Limonium spp. cv. Misty Blue)®t 37)(Fragaria X ananaas)E
ol gyt AYAE TG o] 0.2 X 107° mQ 448F Z#a EFolE o)&so T
o FEFIIMNELE FHE 2etel29) 9] wdAhYEAY 292 ¥/ 2YS A
A RE wiFrge HY XA 2EEAE 19973 3¥ 14YNEH 59 6Y7HA,
a2y 2rle 8¢Y 23YFE 99¥ 18Y7HA AYE A £ 37 x 107 m’Y Ma-
genta(GA7, Sigma Chemical Co,, v|=) wjg7|2 ol&&93 FZo A 10 mme T
3& N %9 %7149 microporous filter(4&™ Milliseal, 73 0.5 zm, A7 18 um,
d 2MilliporeF 2 3]Al, Tokyo)E TFHeol €4 wWjI79 73y o 28 h'2 =490
288 A s HPOE 1.415 meq- 1 '87b8F Murashige & Skoog izl (2, HlE}R 23
JHNE JAAD 1.5 x 107° msix}%é}_‘x’_. D7)+ 1/2 Murashige & Skoog ®}x] (%, bjE}
A FHHE JAAT L0 x 107° m*4d ALgsidd wixe pHe d@FAd 57008 =
e wdrle H#71E 25T, FUHEE 70-80%2 AAE ANIFHSFd AR
t}. 3% cool-white 35 & ol&3tod 16 h-d '] W75 140 pmol - m™2-s7'9)
# 1000 gmol - mol™'e) CO,2 ZFF3cth AAEZZE agar, vermiculite, perlite ¥ &
AAEE HEQJ EHE o &3

U 4923

1) 2g¥g 2
BEY EHOE AL AH2lFodM 234 2 2Fo| agars} perliteg A g Fol
A B2t foAd UA AU

I 380 F=FH AVISLHBAl XIXIS0| ABIE|A siULAEXH S MA 0jXs D

Dry , Root Leaf
Treatment T/.R matter Height length No. of area Total chlorop{llyll
ratio (%) (cm) (cm) leaves (cm?) (ug - mg fw™')
Agar 10.13 17.37 3.16 0.77 26.19 8.78 1.28
Vermiculite  14.18 19.67 3.90 4.96 21.65 12.50 1.85
Perlite 10.86 17.63 3.05 3.27 22.88 8.9 1.90
Tosilee 13.35 17.44 4.61 5.58 21.38 13.20 1.85
LSDy.05 4.13 2.19 0.87 1.22 517 5.67 0.43
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2) 27

2719 233 2%, T/R&S EHZEAN I o4 A zen RAFH A
% agaro] Hl3 dzstdvt. A& oz 2gE|29 By YAl AMGGuEH S o
4% o agariie E4o] JEE ARANEE o|83d & Iy 7|92 uF o4
of 7t5st7] wWEol oHEAdM UYL Y F Utk Y FH EYolg o] &3}y
oog ZAWGAN IYFRE £X2F FF L /U F UL AR En.

450 ' — Root
400 + Shoot

)

o
= 300 b £
) W77 £
g 250 : 7rd .9

. o
= 200: : ;
o 150 + B
w - B2 o

100 B4
50
0 N 1 .
Agar Vemmiculite Perite Tosilee Agar Vermiculite Perlite  Tosilee
Supporting material Supporting material

28 382 ASYH AJISAHHYAl XIXIS0| LI sHeLAEH MHESn HEF0 0|
= o5t
= g

H 382 A=E AJIGSLEHSA XX 20| D7| sHULAEH S| MEol 0|x= He

Dry . Root Leaf

Treatment ;I;{E matter H(ilri};t length Il\:e(;v:sf area

(%) (cm) (cm?)
Agar 4.6 11.9 4.7 4.8 8.7 3.3
Vermiculite 6.1 12.8 6.0 4.3 7.0 3.5
Perlite 7.1 14.0 4.5 3.2 7.0 3.4
Tosilee 7.5 11.3 6.6 9.6 7.3 4.2
LSDo.s 2.7 6.4 1.5 0.7 2.0 1.3

2. o] &F = 4%

7k Ag 9oy

ok
rir

A A8 2Ee 2elel2(Limonium spp. cv. Misty Blue)E o]&3t} sz #s)e
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FEGYPNGLE FAT 2etE 2 wFRAEAY 2HE @712 BlE AAT RE
ol g3ttt wiYrIZe 4/ ANAE AAsATt 1997d 59 10Y%E 69 27¥Y7A
Age AAdAt & 3.7 x 107! m®9 Magenta(GA7, Sigma Chemical Co., ©]=) Hj
Y712 ol g3t F7Zd HZA 10 mme TP 1/ Ho 57149 microporous filter
(4% Milliseal, 7 05 wn, &7 18 um, AEMilliporeF2] 3 A}, Tokyo)E T
o wjgrlel @735e 4 28 h7'g Edd. wiA(F, wegy FH/HNE AH4AD 15
X 107 m® o]&sxz uixle) pHE HaHd 57002 zAsHY wWYrle HEF/e
25T, AUHEFE 70-80%2 FAE ArtddiFdel wAxY. 3933 cool-white ¥FF &
o] g3t 16 h-d™'e) H7I S 140 wmol - m™2-s7'e) g 1000 wmol - mol™'e COE
2. AHAE 71 A wigAez MS + 1.415 meq- 17! HPO, 1/2MS +
0.7075 meq - 17" HsPO, ¥ 244 tgE duE Agstgch

o AR A

2ebElA AAEAS 1/2MS wiR] el QIAFE 0.7075 meq- 17t F7k2 Il E iz ol A
A%, 99d 2 Azt Fo44 A Zon, MSWR] U4hE 1415 meq- 17 F72
AE AN 24, 4AF 2 AEFe] K4 A Atk UL HEE AuE 4
S8 ATl 4 go] A=)

220 4 45
200 C =1 Root 4
180 [ Shoot 4 40
S L F s 435
£ 160 p 7 1. D
£ 140 2 1% =
2 120 1,’% 7 125 &
2 100} {120 £
» 80 F ] >
R 4 15
T e0f 470
40 F 110
20 F 1%
0 0
Culture Hydroponic Culture
medium Vo 12MSsolution MS 1/2MS );olugon medium

23 383 AR AIISALA| 0|22 T=IL AEIE[A BIYLMEFNS MHMBY 22
=0l ox= 2

—_ OO
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N

307 megy

AREl 38.2. 2=E XIHHAHIAA| 0[RS It AEIE|A HiUAASH Ol AiZtof O
A= da
H 383 2= AIIAUHIAA| 0|29 SZTI} AEIE|A HYUYAAMEHC| MIO O/X=
g
HPO”  T/R 7 Height No.of No. of oo
Culture medium ( z ‘;_1) , matter (elg)t ;' ? lo‘ ° area
meq ratio (%) cm shoots eaves (cmz)
MS 2.6650 8.3 20.1 2.9 2.0 20.1 6.0
1/2MS 1.9575 19.4 19.4 2.7 3.1 20.8 51
Hydroponic solution 2.0000 20.6 20.6 1.6 1.6 11.2 1.5
F—test ns ns had * - b
et bzt 1%9 5%M oA Ag: ns: §94 gle.
A 9A ApzpedokuorA] wlekr|e] Z7Fo)} 3735 5o o35

L wle}rlel FFe} Brls5e) e

7h g 2wy

Fhd) ol A (Dianthus caryophyllus cv.

~ 204 —

Scarlet Bell), 2€}e)A(Limonium



spp. cv. Misty Blue) ¥ ®7|(Fragaria X ananaas Duch. cv. Houkouwase)E& ©]
gk AMZE FYo FEFIPuFLE FAT FhilojA, 2EElA R @7
HIAAEA 29 B2 BYE AAY RE ol &ttt wWgridd e o
A 2AAEh 2EtElAE 19979 8Y 29 %E 10¥ 28YU7tA, Frle 8Y 19¢
BE 99 22U7tx], 28l ol 849 20U FE 9¥ 1997HA] A¥E AP
Murashige & Skoog ®A (%, ®lelwl FI/HE YAAT F7g Fhlolde 1 X
107° m', AelEl2E 15 x 107° mPo)l &332, AANEZE 8 kg m™° agarg o] 43
Ak wiAle] pHE @@FAd 57022 APt wWidrle FF71L 25C, AUEE
70-80%2 A€ Avtgduigde Rt 337 cool-white 35 & o]8st 16
h-d'e 140 pmol - m™2-s7'e] Za} 1000 wmol - mol'e] CO& FFstAth AFT
wekrle] 28 342 (Magenta box 3.7 x 107 m® wlsux¥ 40 x 107' m’
Duchefa box 9.0 x 107" m")¢} filters) % 3480, 1 € 274, @&, #tav|=¥el
270 A9l F 8xetE AU

e x2rr

o AYEA S

1) 27
7] FHol o ol vehdA GRAT filterd] Frt FAETE A4, dRA,
AAF D A2F f4 A Fhsdc o 2EE 3
fFeld AA A

900 +

800 ¢
g 700 B s
<~ 600 b e
b . g gff
2 500 | oo s
o R A
3 400 F g
0 300 h
5 N

200

100 f

0 ° i .3 L M v

No. of filter 1 2 0 1 0 1 2

Magenta box Glass bottle Duchefa box
02 39.0. HHY| RS filter?] 71 WY {ULMEH S MHBO DR A&
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120 + 3 Root

@ Shoot

100

80

60

Dry weight (mg)

40

20 r

No. of filter 0 1 2 o 1 0 1 2
Magenta box Glass bottle Duchefa box

Y 392 siY7| SFet fier2] 7F BI] siALAEXL] HESO OiXls IE

I 39.0. 8| BFS filtere] +71 @7 vHLLMEH | dFO| DjXl= I

Culture Number of ) Dry
container filters Height No. of Leaf irea T/ ,R matter

(A) (B) (cm) leaves (cm?) ratio (%)

0 6.0 8.3 4.2 5.5 10.4

Magenta box 1 6.9 8.2 9.7 3.9 12.9

(370 mi) 2 6.6 95 10.9 45 15.3

Glass bottle 0 5.2 8.8 5.0 6.3 10.3

(400 ml) 1 6.6 8.5 84 4.6 14.0

0 4.0 7.8 3.8 43 19.2

Duchefa box 1 7.1 8.5 7.9 4.8 19.1

(900 mb) 2 6.2 8.6 7.4 4.9 12.2

F-test

A ns ns ns ns ns

B * ns * * ns

AXB ns ns ns ns ns

P 7 1% 5%0M f94 AL ns: 94 e
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AFEL 39.0. BiE7| & filtere] $7F 7] siY2AEH2| MFo| Djxl= F&
2) FHlol A

Duchefa boxollAl wj¥AIZ) 7hdflojde 2% 23 e 2t B7ist vpyiAlz

400 r Root
350 | EEEEE Shoot

300 r
250 r
200
150 +
100
50 r

0
No. of filter 0 1 2 0 1
Magenta box Glass bottle

Fresh weight (mg)

2l 393, B BFSY filtere] 71 FHAI0|M HiAAAEH O] WHSO DX I
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g7l 7ol dF Aole detudAl FAAD filtere] F7t FrHg
FAEFl It

50 I ——— Root

Dry weight (mg)

- Shoot

.

%3

N

=

N

R

No. of filter

02! 394. 8D S&ES} filter] 71 4|0 A HibA

E 39.2 Hid2] ERY filtere] F7t FHH|0]AM vt

1

Magenta box

AMEHel dFo DXl g

Culture Number of . Dry
container filters Height No. of Leaf a;rea T/AR matter
(A) (B) (cm) leaves (cm®) ratio (%)
0 3.8 13.4 0.9 16.2 11.5
Magenta box
1 4.6 12.5 1.5 9.7 11.9
(370 mil)
2 4.5 16.3 1.7 12.0 12.7
Glass bottle 0 3.8 12.0 0.9 9.6 10.1
(400 mi) 1 4.9 15.9 1.5 10.6 12.3
F-test '
A ns ns ns ns ns
B ns ns ns ns ns
AXB ns ns ns ns ns

Pt 1% 5%9M Fo4 AS ns: F944 U8
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ALEl 3.9.2. BHEZ| BFR2 filter2] 7} FHA|0|M BHUAAEX2] MFYof OjXis A
3) ZEEA

ZEE L FaYEAE Y7 TR Y Ede QWHA ARAT fitere] F7

1200 — Root
] Shoot
o
é -
« 800 F
L
o -
$ 600t
~ 5
(72}
o 400 b
u- e
200 +
0
No. of filter O 1 0 1 0 1 2
Magenta box Glass bottle Duchefa box

8 395 BiYT| RS fiter?] £} AEIE[A viAAMER S| MHZBo| Dixle H3
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S7hgsE AT, AEFT R d9Hl #4A4 UAA F7EAR, 2% Duchefa boxol
fitter& 270 33 A2 FoX e Aol 7MY Foddh..

210 p

180 +
= !

15 o PR
£ 07 e
= %5
£ 120 s
g | 7
3 90F e
8 60 [ f’;?’

30 +

0

No. of filter O 1 0 1

Magenta box Glass bottle

2! 3.96. HiY7| 52} filtere] I} AEIE|A BHUA

E 393 87| SFe fiterd] FIt &I| vHLLASHO| MFo| Ojxl= He¥

Culture Number of Dry
. . Height No. of  Leaf area T/R
container filters \ ' matter
(A) (B) (cm) leaves (cm?®) ratio (%)
Magenta box 0 3.9 28.5 9.1 7.5 14.4
(370 ml) 1 4.4 21.0 15.1 3.7 28.6
Glass bottle 0 4.9 32.5 10.6 7.5 11.2
(400 mil) 1 4.3 22.0 16.3 3.2 24.2
4.1 21. 12.0 .6 10.
Duchefa box 0 0 6 J
1 53 22.0 22.0 53 14.2
(900 mil)
2 5.0 21.0 28.7 3.8 16.4
F-test
A ns ns ns ns ns
B ns ns * ns ns
AXxB ns ns - ns ns ns

v 4 1% 5%904 feAd g nst fo4 AR
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2. 3RAzA AF7} YKol v|AE FF
7h e ROy

FANNERZE F(EA)E ol &WT YAAE 1Y £30] 0.2 X 107° m'A 4487 =
2l EgolE o]§3ld AP FEFIYuMYLZT FHF I3 P2 EAY 29E
G712 g AAG A& ol&sidth. wdrigd 4 AHME sk 19974
129 3YFE 1998d 19 13¥U71x] 4de AN £3 37 X 107'- m’¢] Magenta
(GA7, Sigma Chemical Co., ©]=) wWj}712 o]&3s9x =7d 2 10 mme FHE
17} & F714 2 microporous filter(FWMS 018 00, 4%9 Milliseal, &7 0.5 um,
27 18 um, YEMilliporeF 23] A}, Tokyo)E ol o wj¥r]e #7155 o 2.8
h™2 wdch A(Z, vge FP7He d4A0% 1.0 x 107° m® o438z, w9 pH
E Badd 57022 AT wWdrie #HIF/NL 25T, AUEE 2030%, 334%
cool-white 45 & o|83ta 16 h-d™'9] H7) 52 140 wmol. m™-s7'9 Z3 500—600
pmol - mol '] COt ZFHE wjdd T HF71L 184 T JUSE 44 %9 AAL2
gtoll Fob FUth

U A¥3 3

=3 wFLAEAY AT, UEF P HUELLE Ao 2FHoAE o FAL A

of #94 UA Fkch

300 C— Root £ Root <35
- Shoot i

= 250+ 730
€ 0l f% 1% €
St Y 1.0 =
> - 5}{;'3:{?( 120 5
$ 150} : - 1
< s 415 ;
@ 100 )
T [ {10 ©

50 } 1s

O e ‘ ot L,
Controlled  Uncontrolled Controlled Uncontrolled
Environment Environment

J8 397 si2B0| & sHLAMEXN S MHEL HESH Olxs L&
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H 394 L& Zo| 13t sULAMEH S I 0[X= ¥

T/R DY Height No.of 88 Total chlorophyl

Culture condition ratio m(ao}:)er (cm) leaves (iiig) (ug - mg fw))
Controlled environment 5.7 10.4 3.3 7.5 36 1.0
Uncontrolled environment 7.2 7.4 3.6 7.0 3.7 0.8
F-test ns hat ns ns ns ns

Ptz 129 5%90AM o4 A& ns: froA QLS.

NIl H H:§ in
NN \

N
N
N

A

7h s 28

FTAYEZE F3HEH)E olfd d4HEZe By FEFIYuFoE FHH 2
3 wjFad e 24E @7l ¥eE AAS AL ot wYrITy g A4
AE Ao 19973 129 8AFE 19983 1Y 13¥U7hx] AL AAHg. &3 3.7 X
107" - m*2}] Magenta(GA7, Sigma Chemical Co., o]2) wlg7]2 ol &3l E7o 27
10 mme] FHE& 17 &0 %7149 microporous filter(FWMS 018 00, A& Milliseal,
7% 05 pm, 7% 18 um, 4 EMilliporeF2]3]A}l, Tokyo)E FHo| £ wjgrle 7]
Sl5e o 28 hT'2 EAC wiA(F, HEY FH7HE AT L0 x 107°m’ o]z
mzle) pHE Fadel 57002 A3 AXNEZE EAol HEE ol&sich u Y7
€ B@71e 25T, HiER 2030%2 FAsHc WFdd oA 333 cool-white ¥
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FE5& olgsted 16 h-d 'Y H71EF 140 gmol - m™?-s7'9 #3} 500-600 wmol - mol
o] CO2 I3 FUY AUEEE 50% W2 #21A417171 sl Ca(NOs). - 4H.0 %3}
gA2 a2l 80% W2 FAAFI7] g (NH,).SO, 23848, 282 100% W=
FAAANZ A FFTE ol &3y Zzte A & 258 EH vEY APy &g
28 Azle] Y3 & wigrE HAAUF AR S5cm ALY FHol ¥ I EY £9
ZetAY wrape g B

v AgAa

3 gL EANY 233 e AUEE 80%90A fdA YA BRI, GELES
= BUFE 50%9A Fd4 UA =t

I 395 HUEEIt I8 LA EX MF Ojxls FE

Relative Dry i Stem Leaf
humidity T/.R matter Height length Ne, of area Total chloropfxyn
%) ratio (%) (cm) (cm) leaves () (pg - mg fw™h)
50 6.5 6.5 4.6 1.5 7.8 9.1 1.1
80 8.0 6.2 4.6 1.3 8.1 9.7 0.8
100 6.5 5.9 4.2 1.3 8.3 6.9 0.5
F—test ns ns * ns ns * *

~

w ot k7 1%9 5%elM S AS: ns: H94 YL

700 i Root 1 40
600 : AL ShoOt
a : —
E 500 1“2
: : -
% 400 + g

- - .6

2 300} "
ol 5

100 |

; 0

Relative humidity (%) Relative humidity (%)
O3 398 ST 28 sYLAM S MMF HES 0|kl S&

- 213 -
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Al 4 & BEYRTIES AlMel Mo}
28 ASAY

A 1A 7R F5Adehilor A 2EAA

Lol ZAMRFE A4sote] MG BSY ANGFuG) HFREE s st
£ Aol 7R oo A EFAASAsL Bast B A EXHAE A4S
Aotol & ATAFANA Pojz ATNYPUMARA L A Uu1ZH HHBAA 2 A
e 8 APl 4¥ARS vHoz 4ANFS HRoH, 53 AIYRY =
Astol WA Ago) wlAE FRE, COFE, DIFEA, 4ues 2 94 59 4
sE3 Sol U AdFBE LA BAA NFEAL AP A2E geuYen 7
FeAlol AuiALs $871E%E 4ol 2747 AUk

EFAAEAY A4 BT, £34, 34U FEHQL, £34Y FE
= HYA(TY), AMA(CY), 227 INGY(ACH)OE ARSAL 84 F7d
el BEAAEAE HEZ A4St HASHY WAE HAE, AMA, AU
A, g4ede) TzHN o2 sch

ol MAEA WL 2W e 2T W 2 2RI J14E WEe =Y &
9 Faugg aotd ozA AT AAME BEY TEARFY ATRAMIAYY
MAEN,E Fastelo} @

:L,

1 z=AulckA]| el e AdAMNS

b 2AuMGAE TH(EEE <)

1) dAML
1L.7#Ee +2 | $93A-1,360.8m2(411.6%), thA] 1,542.24m?(508.02% )
ol ¥ F —9mx 21.6m=194.4m?(58.8%)
ZYd A=A #d : AopEo]—2.7m, HilEo]-5.2m
o 71 A4 —9mx 3.6m=32.4m?(9.8%)
ZY4 Mgty : Hepgo]—2.7m, 3 Eo]-52m
o &3t —9m % 25.2m=226.8m?*(68.6%4 )
A5 HZ24(22PWH) : HvpEo]—2.7m, H1Eo]l-52m
o424 —9mx 24 %5 x50.4m=907.2m?2(274.4% )
258 AF2H(22PWE) : XulEe]—2.7m, Filzo]—5.2m

A&
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2 724
o | FE
o714
o & 5h4 %

syea

—ag 2 454,

—Egre oy

A7k Pl
FoAole, F4A4

4, grtddued, R84,

7124,

-3 5 eEuWyl 299 AF-dgAnR, £3-AH4, 79
AS-AFAAA, FHAE-AHY, LCPF LA TA A

—& 3 A9y cHEAFZIANY, 2ZWH, AP ey, &3
A A of vt

- 544 Aol EYA, vyRA=STHF, AAXFEE, |4
24 Ajof gt

2) Aldbsi e

1R

2. 57121

(1) A%3AH

4

A/ AF71E A& /AR /TRAY /YT

A g /8A 712

H/7\z3A/d8E3

EFA/ 3

ukd

FAH/SFOEFAH/

/7123 7 Aket
FA /NG [AAN S F /eu /5% /et
W7 /RS B /AR /ZREY A

$34

e EEN
(2) NRARZAL | WA /EZAEE /S FAH/ A FTAL/ Z A G TAL /G BEALE
(3) H71&A dutalgl /48 23 /2+E PANEL /&9 3AAA /58 2 2H ZAH/
HAFA
3) TAW] FER
= Al B E 2 FT
A2 434 911,261 ¢ chyf -
HS/PE % 35 FA W AN FAL A7 FA A
X Y Fu| 40,999,793 148,704,452 10,907,966 200,612,211
|82 VY EH|
s (2 A 40,999,793 148,704,452 10,907,966 200,612,211
| = AHH L2y 34,665,838 16,601,079 3,582,759 54,849 676
2 Y2y 14,00 4,853,217 2,324,151 501,586 7,678,954
Ab| Bl (CE. ) 39,519,055 18,925,230 4,084,345 62,528,630
714 2y 548,685 5,613 554,298
ol & MR 3.20 1,264,609 605,607 130,699 2,000,915
ol M B2y 2.48 1,876,507 4,099 577 359,369 6,335,453
il I ety 5.00 4,025,942 8,381,484 749,615 13,157,041
(= A 7,715,743 13,092,281 1,239,683 22,047,707
Yurpe|g| 6.00 5,294,075 10,843,317 973,919 17,111,311
o} £ 500 7,879,330 6,429,124 944,692 15,253,146
ERXY 6,660,870 71,160,000 77,820,870
2 99 108, 068,866 269,154,404 18,150,605 395,373,875
Sop7pAM 10,00 10,806,886 26,915,440 1,815,080 39,537,386
2 A 3o} 118,875,752 296,069,844 19,965,665 434 911,261
Gl ] BECH (411 6H 7]3) 1,056,636
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4) 2ATFzEY A3

L FA4d HogHay A-AHY o AHFS

&3 483 %3t
Hd &4 SHHHEHY Hdlsy HAES

B Kg /cm? cm Kg /em? m /sec
9 2 7 % 1.991 h 803.7 0.506 V2 56.2
W 2 71 % 3.463 h 462.0 0.213 V? 86.7
2 % o z | 16811 h 95.2 0.621 V? 50.8
A & 8 A 4315 h 370.8 0.315 V? 71.3
A} 2 6.275 h 255.7 0.283 V? 75.2
F a2 Ao 1.037 h 1.543.1 0.053 V? 173.7
A A b o] X 0.195 h 8,216.6 0.020 V? 89.4
2. 719 ¢AHA

EQE GHAHRLA L (AHE) cm AAFNEL (AL )m /sec
Sk JHE AEE HAE AEE
9 & 7 % 122.5 699.9 84.3 46.5
W & 7 5 54.6 298.5 65.6 36.2

G ZHHFAY CHNE £ed)

1) dAMNs
LFEs 72 %93 —1,360.8m2(411.6%), W=l 1,542.24m?(508.025% )
oY E —-9mx21.6m=194.4m*(58.8%)
Z2YY Mg ABY : Hopgo]—2.7m, HILEo]—52m
o 7| A4 —9m X 3.6m=32.4m?(9.8% )
2@ Az xgd : Mopgo]—2.7m, HXE]-52m
o &3h4 — 9mX 25.2m=226.8m2(68.6%) '

0 7144
0 &5 2

TR

A5y FFLH(2-2PWH) : Hvbgo] -2.7m, A2 gl -52m
=9mXx 29 ¥ % 50.4m=907.2m?*(274.4%)
AABE YL LA(22PWE) : 2lulEo]—2.7m, 1 E0]—529m

—2tg 3 A F A, ANI PG, B FNFH, AEL, 7R,

Zaolut, FAYA Y

o LA

-3 53y 2dd, ¥F-gAnUe, 23-AH4, 53
AE-ATHGAY, £HAS- A4, LCPE YIS o]

—& 3 4 AN SHBHEAAY, F901FY WA, oY RAx
Zud, ULy, 23 o

~ g4 Aol BN, UBAEZHE AU, S4
oA A of uk ’

}
(3]
v
-3

|



2) Aig

oTH ANEzAuFAde AL S &

3) EAH]

= Al ul = %t &
Ad3 441,590,384 & o - A
ug/PE ® A2 34} vl ZAL A2FA A
q XX Y| 40,999,793 152,931,130 10,907,966 204,838,889
SIE|  axxay
ul (& 3) 40,999,793 152,931,130 10,907,966 204,838,889
3= XX & 26| 34,665,838 17,362,426 3,582,759 55,611,023
2| upwes  l14.00 4,853,217 2,430,739 501,586 7,785,542
At vl (& A 39,519,055 19,793,165 4,084,345 63,396,565
7|4 &b) 548,685 5,967 554 652
u ¥ AQEY 3.20 1,264,609 633, 381 130,699 2,028,689
ot X M 2ju} 2.48 1,876,507 4,223,280 359, 369 6,459,156
Sl 7| et s] 5.00 4,025 942 8,636,214 749,615 13,411,771
(2 ) 7,715,743 13,498 842 1,239,683 22,454,268
2 ur2(y| 6.00 5,204,075 11,173,388 973,919 17,441,382
ol g 11500 7,879,330 6,669,809 944,692 15,493,831
SR 6,660,870 71,160,000 77,820,870
5 ¢ 7} 108,068,866 275,226,334 18,150,605 401,445 805
21715 M) 10.00 10,806,886 27,522,633 1,815,060 40,144,579
2 AL 7} 118,875,752 302,748,967 19,965, 665 441,590,384
]| n meichrp(411.6% 2| &) 1,072,863
4) A7z A
oTY Az FALY S x84 239 7Hs.

o ZHuigd ACH (sl H83F)

1) AANS

L

e 72

0 vj %5
071414
o #3}4
o g4 e

Fan4
o FE

34 —1,360.8m*(411.6% ), th=| 1,542.24m?*(508.02% )

—9mx21.6m=194.4m?(58.8%4)

—9mx3.6m=232.4m?(9.8%)

—9mX 25.2m=226.8m?(68.6% )

Y4 HegA By

ZYH M=y A9d : Aopgo]—-2.7m, F2&Eo| —52m
Zg A=A : Holgo]—2.7m, H I Fo]—52m

D AehEe] -2.7m, %] —5.2m

~9ImX 2 F x50.4m=907.2m?(274.4%)

Aed 2 H(22PWH)

: Aobgo]l -2.7m, H 1 ¥o|-5.2m

=AY R HFAY, AMIFSE, Bt d G, A8, J1AA,
AREEGEAA AR, FYAA
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o 7}A4
ox5td

o]
o FA &4

Ay de
¢
ey
FaHdAY, 3
CAREFE, L

2) AgHge

oTq ASZHWFAL AP gl &

3) FAbH 32

2 Al b T
2 513,587,638 & o - A
H /e % J2EA Uy du A} A7 B} A
A XY aY) 48 222 815 175,202 862 26,407,966 249,833 643
SIE[  aymay
Yl (2 ) 48,222 815 175,202,862 26,407,966 249,833,643
g|= Y &2 44,762,069 12,470,352 4,932,759 62,165,180
2 VHPY] [14.00 6,266,689 1,745,849 650,586 8,703,124
Ab[ Bl (2 A 51,028,758 14,216,201 5,623,345 70,868,304
PARF-L]] 732,025 4,950 736,975
SR MyBYE 3.20 1,632,920 454 918 179,947 2,267,785
ot X Ba|uf 2.48 2,306,025 4,654,295 777,249 7,737,569
uf 2|ty 5.00 4,962 578 9,470,953 1,601,565 16,035,096
), 9,633,548 14,585 116 2,558,761 24,218,664
Qutarals) 6.00 6,533,107 12,240,250 2,075,404 20,848,761
ol £  |15.00 10,079,311 6,156,235 1,538,625 17,774 172
QXX 9,635,549 71,160,000 80,795, 549,
3 # 9 135,133,088 293,560,664 38,204,102 466,897 854
Sb2bx1M_ [10.00 13,513,308 29,356,066 3,820,410 46 689,784
B AL @ oL 148,646,396 322,916,730 42,024,512 513,587 638
8| i HECIH411.6W 2| F) 1,247,783
4) A7z A3
oTH AgzzujgFAde 44 24 2x9 S
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2. ZAuFAld e dAIEst Ful g

7t 2 FAL TH(EHESY ¢824)

1) dAlx

7h) dAlze 2=
(1) A%34

W3 A 2 F ] B TRYS
1 de & A FuHg T-A- 1
2 i s, ¢34, s424 T-A- 2
3 AgHAE HFs, o34, s T-A- 3
4 s s, ¢4, 424 T-A- 4
5 HEX:L -2 Wgs, w4, SA44 T-A- 5
6 TEYUE s, o, s424 T-A- 6
7 TERYUE s, o34, 5424 T-A- 7
8 H34 ¢ wigd Yux I T-A- 8
9 ST (Al~A2) i Fs T-A- 9
10 HEAYES LSS T-A-10
11 HYAddHE ¥ T-A-11
12 gos §4e4 T-A-12
13 gur =324 T-A-13
14 TFHEYAP A= 54 - ¢34 T-A-14
15 BHAZAE |4 - g T-A-15
16 JIHBENAE F4 - 524 T-A-16
17 HIHEREGAE 4 - ¢34 T-A-17
18 AFLFogdAPA T PETHEH & T-A-18
19 N2 = 54 - e T-A-19
20 A3rE 54 - ¢shed T-A-20
(2) AulgA}
¥ A Z F & % EAHE
1 RS R e - B 54 - ¢sed T-M- 1
2 FH 7 N H AR E A HE e 54 - ¢824 T-M- 2
3 AR H A R =] Yo - 2Ee T-M- 3
4 AN H AR -2 HAREx T-M- 4
(A%
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H 3 A = F el 57 e -
5 HAT (', Wy, 37134) $4 -84 T-M- 5
6 | @19 2 F3WMAE 54 - &84 4 M- 6
7 AREa 2 3 GYIHAR 54 - sl T-M- 7
8 X HH T NgFs, 54 - ¢4 T-M- 8
9 A AGE (], SA44) # Lol 5y T-M- 9
10 ZA WS AGH = (Ad~ AB) o ol wl} ) T-M-10
11 WA AGHE(2, =314 EH2y &slA T-M-11
12 Z A A Auba) 2 = o g T-M-12
13 2} 7} g ol gAY & At NG A= T-M-13
14 E}7Hg ol oA A K A wh g 4H = T-M-14
15 He @ AN G By, Hx, g3 T-M-15
16 NALHHE B w3 T-M-16
17 7 % 7tsdE ¥He £4 - sl T-M-17
18 A4 ¥ uigddngdx el T-M-18
19 T3 TY dHAdn A ) 2 T-M-19

(3) A7}FAL

W & A 2 z 8 % cRWE
1| sawas 54 - 8o T-E1
2 | adwas A TE?2
3 MAIN POWER PNL 3 @474 TE3
4 2 PNL 2 744 TE-4
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3& Rzt o] Y359 YA AT FAHEE AFd

M&Mnte] 25 394 Z™o| 7153EE &2, 4 gAY 25e £HYU 7
A3l ZALEojo} it

AgAnte] pAde TH(T-M-13 2 T-M-14)o] Ed&=o] e uigf o] AHF
AuiZtel] dAEE Has €& £ A2 dgxd Mg Afsa ¥y 2
£ Hugoz 45 UEE wyg Prdg.

9AE 2 HE9 Y 29AE P Egad WEARE WA (H
8% AL 2 22 E AMEY)

ARk wiol AW (AA Alolg, FFFE MY Ao =FHA FTE w4
&, d9E A8ty dAS e FEHEE ol fdld vpsic)

FFYEe o] Bol3EE FFYZ HE HETE o &¥Y.

&3 (st g4 24 ACHH &%)

3t Ay AN T (AC-M-16)0] HA|E ule} o] 3voz FAsD, A
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zb At ¥ REE 5000Luxold AL FAT F Yook drh
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3-2. d83=
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. A9 380V /220V34 441
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POWER PNLolA 2z} PANEL7tA] Aol dHU wjddY . (MAIN
PNLg #3& dAREos AFgze Wi Addd =§dn.)
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>+ 3} 4 :60HZ
4) LA (YR 24 E)
P&=AHQ4 :PT 1000, 3-WIRE, EA]% :DIGITALY, #4359 :4~20mA

C}. 2+ PANEL MX|
EZE AANFA 7tk oA sfAstojol 3, Qe E4e] YUEE FEI FAE
3t 3] - HE J8d] 3 o2 AXIA AR sAop o

7t etAbEt
O -1
7h) & Advle feled @A HNAEE BHo2 HAH AP E 4,
AztE 2AEA ] A2 7T FE Atgeld),

W) 2 MM s1Zseld £98 A WEE dHeAl ARY AEA A 2%
T3 43, ALAD FARET oA T LABAANN 2P LAY 7|
AU 71t Fognle] d@ Aol 2A7IES FRsteior ot

o) B Aol HWA® £xo] tatd £HY SrAlge] Wxel AN Adsyel
20| e,

— 279 —



2) & &
AA Fxe &3 G FAEF AL s 7| eFadd W &S 4
Al3tafol gt
3) FAE 4
7h) £ Alde] HAlE Jl5e £ F s BANF, Aoz, Awty FTH,
SHLHE 2 AXFAL
W) A2y s Asd g FF
o) AleR 23F
2 928 #AAANZEE 71719 AFAA
op) AW ZtF Aojddrlzl R SHEANY MZ dAV HEE AUFA A
o} AZ Yzt A BHA O} HES oo} 3o
4) Mul2g ¥z
7h) BA A FAZ SEF A% 71719 Vv g T FAHA ool dg
 ZEYY HALE Wwolof gt
W) ARz fABRS 899 A G4 Azt AA FAFAE dF 2K ¢
stofof g

Lt BZHOZ|17] Al
1) 87372
7H AR Ae 4 ZE Ao UAE &H AFLE Ao e, YA FF
225 7hssijo ot

W) Aadel g%
b7 ZA %
— A

1709 7171e ik GAgE setoiel g @Aa S BASE )7 Wil g E 2
Alsta, A3 zFId 4 U= 2 sfof 3.

- IF7A

71718 A"l FAd FEE F{FEE 2FL Ao 7 77| W g A
BE A2 2HE 4+ AT E o} dig.

| R R-RAR '

— AR Q9

HAE AR &Y AZHE BAY 4 SQlojor s

- ARL AAH

ZABEYA ARG &YPE Melyg £ glojop 3

- ZARA% &9

— 280 —
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PROCESSe] £4& @4 %3 AREAM 744 (7 PANEL)e4 OPERATOR
INTERFACE## (INDIC ATOR, PB%)dl 93 4% 4 Aoy, & 234%
9] ZAE 98t Aot ME SANHE FAF 4 AxF SYSTEMo] +4 5o
of 3t}
P MAIN PANEL¢ SELECTORE AUTOZ A@sd  Alojure] OPERATOR
SYSTEM¢l KEY BOARDe| 93 71718 &H&F ojo #r
PAAE e F3rU &34 & 5 UAREF ool g
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7h BAAE @y s dste ZdzAF g 74F Aodte 4
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P HE7

- 248 EFYY = -30~120C
2392 = PT 1000, AFR4Y
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-8 A3y 17 Ev Y99d 27
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AYEE Z7AA7|, MG LEVELe] e HugE & HAF=AM B3] 9
o] Aldste Zlolm2 AlFol FAE 7ldtedo} gt

U HAAFLS %H 1.8M, 7 16m/mIAEE Ee FFolHY HAHLEZ A3
75cmol 4 Zolo] sjAsteol dof, zt s17le] did FA AHIAe oifst Ft
PA 1 £:10Q o3

PA 2 F:150/14AZAF (A) Q olg
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E 418 ZHBIAAY T SAH| S2F
= Al H I E
oda 434,911,261 & ciel o
v/ PE % B2 FA W ¥ du] F4} A7) 34} A
X XY 2] 40,999,793 148,704,452 10,907,966 200,612,211
T8 LY &Y
. (= A 40,999 793 148 704,452 10,907,966 200,612,211
= ks Cal| 34,665,838 16,601,079 3,582,759 54 849 676
a UYLy} 14.00 4,853 217 2,324 151 501,586 7,678,954
Ab[ (2 A 39,519,055 18,925,230 4,084,345 62,528 630
214 2] 548 685 5,613 554 298
sl ¥ MyeEHg 3.20 1,264,609 605,607 130,699 2,000,915
obM 28| 2.48 1,876,507 4,099,577 359,369 6,335,453
ol ZIEt 2 H| 5.00 4,025,942 8,381,484 743 615 13,157,041
(= ) 7,715,743 13,092,281 1,239,683 22,047,707
PHEEL 6.00 5,294,075 10,843,317 973,913 17,111,311
ol ® 115.00 7,879,330 6,429,124 944,692 15,253,146
E2XI4c 6,660,870 71,160,000 77,820,870
& # 7t 108,068,866 269,154,404 18,150,605 395,373,875
B 217Hx| M 10.00 10,806,886 26,915 440 1,815,060 39,537,386
2 At ¥ 7t 118,875,752 296,069,844 19,965,665 434 911,261
4| 2 BCCIH411 6% 2| E) 1,056,636
F 4.9 ZEEISAIY TS A 2 MM
SAH| EX dAM
a3 Al 9 & o e 2y X 2 b | 4 D
1ok g
1-1. 8% F4A} 39,898,976 21,582,842 17,969,227 346,907
A5 FA FRAAY 4,788,920 4,788,920
1-2. WP A u] FAL 77,522,087 2,107,173 75,414,914
WY HEFA S aZA 71,160,000 71,160,000
2.&54
2-1. 8% %A 7,744,742 3,149,984 4,526,404 68,354
HEFTAL T2 480,700 480,700
2-2 54 4} 35,845,533 5,493,394 30,351,476 663
3RAQLH
3-1. & F4 28,570,598 9,933,012 18,504,162 133,424
sBEFA FaA 1,391,250 1,391,250
3-2 WA E B4} 51,943,524 9,000,512 42,938,062 4,950
4. W7 BA} 14,490,725 3,582,759 10,907,966
| 256,016,185 54,849 676 200,612,211 554,298
sZoARd 4 77,820,870 77,820 870
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I 4.0, HHASe| HESAL SAH| BMAM

s S5 ZAL ZAH] HAM
a A9 & 9 X Ty A = H 44 ¥ I
1-1. 3% 34}
1-1-1) 7k 9@ 7] FA} 7,096,284 5,488,528 1,294,701 313,055
1-1-2) 3 2 B A} 3,339,544 1,689,881 1,615,811 33,852
1-1-3) 3] B F4} 21,147,891 8,185,877 12,962,014
1-1-4)F 234 2 7|EFAY 8,315,257 6,218,556 2,096,701
2 7 39,898,976 21,582,842 17,969 227 346,907
ez 4,788 920 4,788,920
E 40 oigds e MU|ZAF ZAY| A A
sotE 2 MU[BAl A HAMA
a8 A 9 a2 oA CL| N =y 4 b ¥ 1
1-2. P 4u] §4}
1-2-1)7) A| A v & B A} 14,088,912 716,724 13,372,188
1-2-2) Y B = 7| W el B FA} 2,953 175 1,390,449 1,562,726
1-2-3) A & Ak 58,240,000 58,240,000
1-2-4)C0, 3481 FA} 2,240,000 2,240,000
E; | 77,522 087 2,107,173 75,414,914
+2a 2y 71,160,000 71,160,000
E 4102 =3 HE3AE SAH| HAA
S3IA ZHE DAL SAH| HAMA
2 A9 s o L N Z bl ¥ 8 2
2-1.1&FA
2-1-1)7k R 7] E FAL 1,243,659 898,614 301,185 43,860
2-1-2) 2 FA} 2,982,400 1,104,720 1,853,186 24,494
2-1-3)% 2o F F A} 1,348,514 340,000 1,008,514
2-1-4) 9 B F4} 2,170,169 806,650 1,363,519
A A 7,744,742 3,149,984 4,526,404 68,354
2o 480,700 480,700
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E 4113 =5 HFEUISAL SAE| HAIA

=5la YBAME[ AL SAH] HAA
2 AL 9 & o = 2 b X} 2 v d u T

2-2 W 4] F4)
2-2-1) M 3 AF A FAL 6,063,922 1,698,485 4,365,437
2-2-2) & 3R 3 ) B A} 958,728 165,222 793,506
2-2-DNTH LT A AU FA} 18,481,156 2,193,280 16,287,876
2-2-0) 2 5o d 24 2,140,210 2,140,210
2-2-5)HEANE AR 6,940,386 1,258,776 5,680,947 663

AERRLEFAFTAL
2-2-6)%7] & P X FA} 1,261,131 177,631 1,083,500
| 35,845,533 5,493,394 30,351,476 663

E 4114 RASA HE3A SAHH| HAlM
BMEA HASZA FAH FHMA

2 A 9 & o i 2 8 N 8 vl & 4 v
3-1.UEEA
3-1-D7HEA R 2 FAL 3,061,549 2,271,982 681,128 108,439
3-1-2) 2 X4} 11,185,292 4,252,730 6,907,577 24,985
3-1-3)U o U8 FA} 14,323,757 3,408,300 10,915,457

| 28,570,598 9,933,012 18,504,162 133,424
+Z8 2y 1,391,250 1,391,250
E 4.1.15. KM 24 WHEHU[SAI SAHH] HAIM
S42H WSME[ZAL A HAHAM

B A ¥ & o & 2 Y N 2 v 2 8 D
3-2 YA FA}
3-2-DNAY & A YA F4) 4,585,628 901,098 3,684,530
32-D+HREFARY N B4} 14,735,004 1,487 831 13,247,173
3-2-3) g 7] WA A B4} 3,451,867 384,867 3,067,000
3-2-4)& | M A FA} 11,333,216 437856 10,895,360
3-2-3)R R M= N3 H A FA} 14,515,530 4,918,861 9,591,719 4,950
3-2-6) S 4 v FAL 3,322,280 870,000 2,452,280
& 51,943 524 9,000,512 42,938,062 4,950
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E 4106 HMI|SAL SAHE] HAMA

2B AL ZAte] HAMA

= A 8 & 4 i B g R s _# b L
4 A7FA
4-1z9 AR 1,689 457 1,151,267 538,190
4-) A F Y AR YA FA 3,801,268 2,431,492 1,369,776
4+-DNAZPHAFA 9,000,000 9,000,000
A A 14,490,725 3,582,759 10,907,968
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: 744 PET 4§ 29%

oAl
-

(yedel 34 2 FRTA BE)

W = pXwXh
P = gxCxA

q = 0.0197 V*xVh

24 gygiH~90m, £37-3.0m
% 3-5.388m, 2 o°]—50.

o2 F2YsA FS(HEFFT FAD

. 7187

fM24e FEAME HM(TE, CH, ACESS)




4. XM Znt

7h BAE AR 2 FEAY
(B 417 - 41.22 &=x)

o 7ize ARG HAE
(% Adzg 2x)

O. Fzs14

(2) +=xsliMg ¢zt 7|27+
A T4
o7jz% 7% 23
07153 ofx : A
o713 F: A
oolA g WE7F : g4
oFutat WE71F 84
B. sl &g (Ywt7zg 7o 3E8Y 2400kg /cm? 7]&E)
08 848 :2400/1.5 = 1,600 kg/cm?
o3 £9%23 :12400/1.5 = 1,600 kg /cm?
03] 8¥-83 :2400/1.5 = 1,600 kg /cm?
C. A xtatel
o A uke] #HZAYY
-HAHE 5 t/m?
—AMHE 120 t/m?
o HAHEX e H2Y 25 t/m?
D. 71&34
o A3F : W = pxwxh
(F% 1/3& 50% Z71)
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o ZF3F P = qxXCXxA

a = 0.0197 V*xV#
07159 YAZE P, = n?El /L2 = r2x2.1x10+E6l /302
= 13349 < 13702 (7159 HdY %¥)
, AAY A= L/r = 1467 ) 60 (RF2 7+3)
= N log(1-1/T)
P, = ¢A8(&E %) :50%
N = yg&ds(d ) 1014

(3) k=Y PEsHA

a M3tz BE
o¥ 41.17, ¥ 41.19 ¥ T 21208 AsEo U3 HudwHe m/Y o A
9, FHALA T goket o, ZIYEL MaE ALY YReWEE, A

€ AHEA AFotAdA HUPredET SAYEG,
o @A Zow, LAAANE HAYPSH A

Flo
ok
olo
I N
ke

HolA WAHe Hu A= AUYSHAE 7ITLE HA Y
S8 S 2w $¥ ¢ AdEHE st AdsAT. ojARL
Arra e xalzol ALole FUsA Hgach
oAatZuol Ho) FELWNE Mm = 104h(kg.cm)B8A A Fopx]o] L=y, 9=
N5 WENE EAdME zhzt 94h 2 72h o HFRSWEZ SGA"H oI)A
hiem)e= H4HE 9ujsit}
oQpAAHMA Y AN HatFo] AR L dHde @2 dFULAT(PE 0.75
2 7h4 st A4k A

oF 41202 4WpY FWAMAY 27T ¢ £ Ytk 7lA AR 3
A dehbe 27 AgolAz geem ol 2L aols RAAME e 2
A ded Razel 4@ 22% @42 pelw ok oldW olfE & ¥
gRiEgel Aozt WA @gole BEBTh Zeju ANE LAY 2]
h EguY edud 24 YA 33 2 dew.

oolu] magol sle MAsIze] e AARAAY FolM AW 159 AFAY
of AAAA4 113mst ¥z ¢ W BERA T3 AWsh Ueranh,

cAEdoz REXA $I AW 159 datFel dasE Bz A
ek ady oldd PASE AZA Had 2E §2 A AN FEHQ
Guzas BASA GES stedob @tk ot Tzale wdo] pasAY B
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2 FZH2Z XA SAo| WIdgd a2XPH FH2d gast AYgE =
& oz #Hddyg

b. $5F 2

o 4118 E 4121 ¥ ¥ 41.22¢ FsFAY Hudwge A7) @ 2 249
A, etz [9g Zojo] 2PEL FaFo W FRILWEEL,

131 713‘_4 ?l‘:‘a_‘°ﬂ Aedte 48e E}ﬂ}%q
oF 41220014 & F UARo] AHFLol AFolA oA 51.0m/sec, 7|5l
58.3m/sec® EFEA R A Yebdo)
oAlE E& AFAG AHs 159 WE HAFLH(25.4m/sec) S v REW
BERA 33 HFE ¢ 7 A 2¥Y ArldMe 243 4LE, IEFE
5 dEY AR2Y 5% F9 9% eHA GuE AFE.
oMoz ¥3tFo dalrMe RE FAdA gAA L}E}‘;k‘l}. aziy AlFA
Fog A% FxA dUHEAY #aAY A Hd 5 o kA AE AxE
22 ggenz oo dig A Fost .9»_-—1‘%114

(4) 22| o¥Y HE

o Tz g AZ PET TE 2QF 24& go|z 247 BFild ygyd
FE 10do2 B3, AALE 50% FFEoZ AN A &5 A7l 15H
2 A4t A

oME/IZE AHAZFE 2 AHARMHAN dE HEE Y3l oln] dfsoe] IwrAHo
2 daA Ae JAE NEEY ZAANE FIEAUD ® 4.1.174.1.2¢ AAE
244 s A4RE AU ¥ 2 2R, diddHe duyg @ dARgy, o
AEE 58 vgdxz Ut

o 249 Ae MM, AHFH AN RE EA T3] GASA AL
Aoy, dA4gely 7ig H8 X FREY 49EL F F de 98 AdAE
of XA @oerng AlFAl MG Fort a7 dT
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H 4007 242 M5HE0 olst Hohchods o LMR|
A4 ¢ 10003%xh
g o9 AXIAL FORCE (P) kg MOMENT (M) kg - cm
2X2M o X g = + gt S ¢
A= 8.927 cm? - 13794 6440 -
o E NS Z = 15.200 cm® - €1, €39 E1, E2 -
{ = 38.000 cm* €38, E39
A= 8.927 cm? - 30913 - -
W& E Z = 15.200 cm® - E10 - -
t = 38.000 cm*
A= 8.568 cm® - 19886 87556 71689
=2 o0t x Z= 6.198 cm® - E8, E32 E8. E32 E3. E4
I = 9.738 cm* E36.E37
A= 2.072 cm? 11280 19886 1924 1753
&5t M Z= 1420 cm® E19 E32 €17, E19 €16, E17
| = 1.420 cm* €40, E42 E42, E43
A= 1.131 cm? 1775 7077 - -
At Xk Z= 0.172 cn® £23, ES1 €25, E49 - -
i =0.102 cm*
A= 1872 cn? 115 1941 - -
&8 XIXICH Z= 1.033 cm® €28, ES57 E30, ES5 - -
| = 1.643 cm*
A= 3.035 cm? 591 - - -
XX ooz Z= 3.34 cw® E31, E60 - - -
I = 8.043 cm*
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E 4118 249 Z3E0l o8t HoHHeiE 9wl
LA S L 100-5XvA2
o o AXIAL FORCE (P) kg MOMENT (M) kg - cm
I2EEM o % 5 + & - &

A= 8.927 cm? 38165 437705 685405
A &I S Z = 15.200 cm® El E39 €l

| = 38.000 cm*

A= 8.927 cm? 36053 - 213581 211766
W s s Z = 15.200 cm? €10 - E10 E9. E10

| = 38.000 cm*

A= 8.568 cm? 43518 - 342785 237233
X2 0t X Z= 6.198 cm® E7 - E3. €4 E8

| = 9.738 cm*

A= 2.072 cm? - 33180 25899 18402
S eI = A Z= 1.420 cm® - E16, E17 E16, €17 E13. EV4

| = 1.420 cm*

A= 1.131 cm? 32027 15338 - -
M JH Z= 0.172 cm® E20 E22 - -

| = 0.102 cm*

A= 1.872 cm? 9359 4638 - -
s XX Z= 1.033 cm® E26 €59 - -

| = 1.643 cm*

A= 3.035 cm? 6134 - - -
XX or=e Z= 3.344 cn® E31 - - -

t = 8.043 cm!
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I 4.1.19. dotz0) st HOHchpsd U XS
ot & ¢ & ot =
i nl
2 I g A0y U 8 o
? B Il S A 1.991
| = 38.000 cm* M= 6.440 oM = 0.424
= 15.200 cm® S = 0.195 op= 0.022
A= 8.927 cm? p -13.794 68 = 1.545
= Jl s Al 3.463
| = 38.000 cm* M= 0.000 oM = 0.000
= 15.200 cm® S = 0.000 op= 0.000
A= 8.927 cm? P = -30.913 6s = 3.463
XI'' 8 0 X Al 16.811
| = 9.738 cm* M= 87.556 ON = 14.126
= 6.198 cm® S= -3.119 opP= 0.364
A= 8.568 cm? P = ~19.886 oS = 2.321
& 8 & M Al 4.315
| = 1.420 cm* M= 1.924 oM = 1.355
= 1.420 cm® S = 0.024 op= 0.012
A= 2.072 cm? P = 6.109 oS = 2.948
At TH Al 6.257
I = 0.102 cm* M= 0.000 oM = 0.000
= 0.172 cm® S = -7.077 op= 6.257
A= 1,131 cm? p = 0.000 0Ss = 0.000
=9 X XU H 1.037
| = 1.643 cm* M= 0.000 ON = 0.000
= 1.033 cm® S = -1.941 op = 1.037
A= 1.872 cm? p= 0.000 gs = 0.000
X1 PIPE Al 0.195
| = 8.043 cm* M= 0.000 oM = 0.000
= 3.344 cm® S = 0.591 opP = 0.195
A= 3.035 cm? P = 0.000 08s = 0.000
H 4.1.20. Y oSz oM HMA
ot &E 9 = &t =
- bl 2
20y 2 S 2 (Kg/cm2) LM X M & {cm)

A &I E 1.991 h 803.7 Gw = 1600kg/cm?
W EJS 3.463 h 462.0
X 2 0 Xi 16.811 h 95.2
A 6L & Th 4.315 h 370.8
Al TH 6.257 h 255.7
=g XX 1.037' h 1,543.1
XX mol= 0.195 h 8.216.6
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E 4.1.21. SstE0 28t Fofctead U xS
o = g =3 ot =
o] n
2 e A He ™ d o8 2
= J 8 Al 0.506
I = 38.000 cm* M= -6.854 oM = 0.451
= 15.200 cm® S = 0.114 opP= 0.013
A= 8.927 cm® P = 0.382 68 = 0.043
W & Il 8 Al 0.213
I = 38.000 cm* M= 2.136 oM = 0.141
z 15.200 cm® S= 0.016 opP = 0.002
A= 8.927 cm® P = 0.631 6S = 0.071
I 8 o X Hl 0.621
| = 9.738 cm* M= 3.428 oM = 0.553
= 6.198 cm’ S = -0.095 op= 0.011
A= 8.568 cm® P = 0.489 6 = 0.057
N o & IH A 0.315
t = 1.420 cm* M= 0.259 ON = 0.182
Z= 1.420 cm® S = 0.002 e = 0.001%
A= 2.072 cm® P = -0.273 oS = 0.132
Al TH Al 0.283
| = 0.102 cm* M= 0.000 ol = 0.000
= 0.172 cm® S = 0.000 op= 0.000
A= 1.131 cm? P = 0.320 0S = 0.283
=9 XXM A 0.053
| = 1.643 cm* M= 0.000 oM = 0.000
= 1.033 cm? S = 0.000 op= 0.000
A= 1.872 cm? p = 0. 100 oS = 0.053
Xl Xl PIPE Al 0.020
| = 8.043 cm* M= 0.000 ON = 0.000
z= 3.344 cm® S = 0.000 op = 0.000
A= 3.035 cm® P = 0.061 0S = 0.020
E 4122 RHY HISAD HRES
ot 5 ¢ = ot ES
- o] n
2 IHg (8 (Kg/cm2) OtM E = (m/sec)

A &I = 0.506 v? 56.2 O w = 1600kg/cm?
&S 0.213 v? 86.7
X2 0t X 0.621 v? 50.8
A BHE T 0.315 v2 71.3
A TH 0.283 v? 75.2
= XX 0.053 v? 173.7
XX mor= 0.020 v? 89.4
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AT
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/R\ S~
ZAEN SIS RN SN

SAPS0
O 4.1.57. S50l st 2= HET
(Lh) 71=2| oM HE
e CHAIRAIOl A Y Zxo| JAN
o2 Al A HA=90m ZF1=3.00m F3I=5388m, 247o|=50.4m, ZZ7H=3.6m
sl Z 7] 5 : A=8.927 cm?, Z=15.200 cm?
o] 2 71 5 A=8.927 cm?, Z=15.200 cm?
o 2} B o} 2] : A=1.088 cm?, Z=0.504 cm?
oA 3 & A : A=2.072 cm?, Z=1.420 cm?
o A} A A=1.131 cm?, Z=0.172 cm?
o e 2 ) : A=1.872 cm?, Z=1.033 cm?
o X Z) o] X : A=3.035 cm?, Z=3.344 cm’

(1) 7I=MA
1) 712z 8
ARV

e ZHIE YE :¥t=24 ton/m3
e Zo IR :¥=17~22 (1.88 71%)
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(712G (=RER)
1 71Ze AFAL
e =YZE : Wp=VpX7,
=(.2005% 2.4
=0,4812 {ton)
714, Vep(EY7iz £39)=[(A1xZ]1)+(A2xZ2]
=[(0.5027%0.3) + (0.0707x0.7)]
=0.2005 (m?*)
(&3 EY Yx)=24 ton/m?
(7l dd dele &9 FF AN
s 57 % : Wp=VepX¥:=0.216X1.6

={).3456 ton
1718AM desHe Y dEH () ¥ FRedE
cgueuE
(A4%71%) (W&71%)

A F  Mg= M=

A3E  Ma=6440 Mg=0(x whx 10 kg - cm)
« SUYY

23 F Pa= Ppe=

AatE  Pa=13.794h P«=30.613h

cmEbA Y&V (HA DA WE7) S (MR 2) elemento] Wigh Exe sjiof oy
@, JE7]F2 12 AR, WE71EL 22 BAE (ot HA)
2) AWy ¢ A gy HE
7h) AWY HE
P=P +Wi+W,
oA71AM, P=71% Autdl 2 &3te &89 &
P'= 71%oA desde 4%
Wi=7129 2%
W=7124dd dale &
P \=Pg+P,=0.0+0.016594h (ton)
P ,=Pug+P,=0.0+0.037433h (ton)
Wp=0.4812 (ton)
Wsp=0.3456 (ton)
Pp=P/+Wopt+Wep: (58712 J7159 F +39)
=0.0-+0.016594h-+0.4812+0. 3456
=0.8268+0.016594h
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Pp=P,"+Wp+Ws : (58712 W57159 & $£39)
=0.,0-+0.037433h+0.4812+0.3456
=(.8268+0.037433h
Hol HAY : omaxon=aP /A { f.
A7, omax=HNFA Y
a=HAd 3 BPAF
P=71z Agto] 288tz 24¥9 &
Ap=5% 729 vt A3
=axD?/ 4=0.503 m?("." D=0.8m)
fe=3 &2 WY (AFE:20, HHE:5 t/m?)
e=M /P
=Y (d37%, 1)
eni=M,/(P1px10") (.'n=5)
=(0+0) /[(0.8268+0.016594h) X 10")=0 m
" ep /D=0/0.8
Loap =1
Omaxion =ap P1p / Ap
=1x(0.8268+0.016594h) /0.503
=1.644+0.033h ton/m?*=f.= 5 (HYHE)
=20 (A2 E)
~ h=10L7 cm (FAEAN FHHHY)
h=556.2 cm (AIEEA tAHAH4])
*EY (UWENE 2)
epz=M, /(P X10")=0 (7] n=5)
"~ e /D=0/0.8=0
~oam=1
Omaxip) = amPan / Ap
=1x(0.8268+0.037433h) /0.503
=1.644+0.0744h ton/m?=f.= 5 (YA E)
=20 (AHEE)
“ h=454 cm (FAEAM HAHHHY)
h=246.7 cm (AIAEM A 4)

oAU H g #4 ZAzde TWo ANE Y¥71x9 Fuy, A2 - 9
&3] 1 ghol 493 AA debidh
oA H st FHALYL IZ/1F9 A% AHHE 699.9cm, YHE 122.5cm
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olZ, W75 7% ARE 2085cm, FAE 54.6cm2 Yehdoh 1Y 9
ARTYS S YA AFES HAEC FH AozA &HH9 z=AH F& Y
IAHA G ANAYIEFEA ot AHATE ALl I} ot aER H
Aol HgA 71zAN g EZzAL dgHo], EF AeHE 48 F )
o] Aot vuaste FEF Yol GEE £ UTE dtoo} o
o AFAH A7l @& HAREHL 1590 11.3cm, 30ide] 13.6cm, 57d0]
15.7cm ot AAE GHHLAHH oA E vlus BE RE glo] GHEye ¢
F A,
oZAEHoE LW "WAE dHY /xE zggs};q] AlZggd AWy FHgAE
itz & Utk 23U oo AAEL ALYl My nHA gL A
Holng g EF AL dgd Fo "]'6‘3}E Aol gty Hdd.
W) e Agy HE
AR E : Pi=W+ W+ WP,
AME : P=WHW+W4+C - AP,
o714, P=ddA g
Pu=3%3t5 9 Uy
Wi=7129 2%
Wi=712 A9 dele &9 F%
Wo=249 2%
C=HAE Aute M3y
A=ZRre] 712 A A A A HHHY FH3F
*E5Y (A&F7%, 1)
AHA E : Pi=Wp+ W+ Wip=0.4812+0.3456+0.00P.
P¢=0.8268 (ton)=P.,==0.383V? /1000 (ton)
" V=46.5 m/sec (At ENX HAHAZFS)
HHE : P=Wyu+Wpp+Wa+C - A
=0.4812+0.3456+0.0+(2.5 x 0.754] > Puw,
Py=2.7118 (ton)=P.,=0.382V? /1000 (ton)
" V=84.3 m/sec (FAHENM HAHUFZ)
* =8 (WE7%, 2)
AHE & Pi=Wp+ W+ Wap=0.4812+0.3456+0.0)Pv.
P=0.8268 (ton)=P.,=0.631V* /1000 (ton)
L V=362 m/sec (AlZENMY HAHUFE)
HHE . P=WutWeoptWap+C - A
=0.4812+0.3456+{2.5% 0.754 )P\
P=2.7118 (ton)=pw,==0.631v? /1000 (ton)
L V=656 m/sec (JAEANMY HAHUYFS)
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L
1)
7

oA AMAl T2 AFL jstA g

09 Z7Fe AUAYHS AFEY AL 465m/sec, YAES 7S HHAYo o
o8 st 84.3m/sec oln, WEs5e ZA$E Zz 36.2m/sec, 65.6m/sec
2 AMdEAG

o™ 159 AFAAe HALAFS (25.4m/sec)d A 7]z QAwrx
83 vu HE 7, 2% 4y QS et Qo 28y sxREe
Edo] 933 XIHAY e AL A3 82 %< AL ALY gug @
A% HE FHANE PP F JAornz 7129 AFL HA slodo F AHo
2 gddng

oTRHAAN FasA Telslord ol Tz WAtk ZaiFo oJF W

of FAYYe] WYRG +9YF WHol We Anz sRuge Wl o
N HYY Bl ashth oleld wie FRE YT nels 2B U
FARIE AWE Y& vlAgole BUHRe SR W] gy =Nz}

S7€E,

cAEHoZ Fo|x dWwY = sz ALAYFY ol 4Yd EAUETE U
T Atk a2y olg FXFRFolU A2 £F $o IFL nYsA e
wold, =3 Aol EdGold ATy HF 5o d§ ddge nFx
B& Aolnz, AFA oz Ao FAYE sjokd Aolg woEo)

ZAujFAd CY (MY £3ied)
AdAx

b dAlze 22

(1) AFFA

EES A = = & ¥ =K
1 b kiR A-Idz T-A1 3=
2 A3 s, €34, 44 | TA2 32
3 AeHIE HEs, 34, 424 | TA3 #=
4 YHE Mgs, 34, §44d | C-A4
5 7N2YUE s, osid, §4ed | TAS =2
6 TEHEE s, €34, SAHH | TA6 &2
7 TEUUE HEs, €34, 424 | TA7 3=
8 HE34d ¢ gy BHex HEs T-A8 #=
9 | YH(AI~A2) Y5 T-A9 #x
10 | 33499s e TA10 #=
11 wjoFAl i © I T-A-11 &=z
12| @ds 424 T-A12 3z
3| vuE Eshed C-A13
14 | FHEAYGAE 84 - &34 T-Al4 3=

A%y
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4. FEHN A
hoRAE dRALY 2 FEAY
(B 417 - 41.22 #x)
}olze g4 AE

(% AVRE F2)

0. #+=314
(71) By X MA 2 SEAL

(o =244

@ & 4 Z:90mx29%
@ 71%7+4 :3.6m

& AZ7HA :3.6m

@ F%zH4 1 3.6m

(2) *=siM2 st 7127+
A F&4e
07|z 7% 1A
o715 o} : ¥
07153 FW: ¥
ookzlg WE7lF : %
FHF &5 84
B. 5 &% *—%(%lﬁ*:;‘*% 7ol 3853 2400kg /ecm? 71F)
03 2A¢3 :2400/1.5 = 1,600 kg /cm?
08 §HE3 :2400/1.5 = 1,600 kg /cm?
0o #8858 :2400/1.5 = 1,600 kg /cm?
C. Autide
oZgtel HELAUY
-~ HMEE :5t/m?
—AMHE 120 t/m?
oA EA N H&AY 125 t/m?
D, 71234
o M3lE W = pxwxh
(B 1/32 50% Z71)
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U3 A| % F g9 2 THHD
15 B4 E |4 - ¢34 T-A-15 &=
16 ZREBGAE 543 - &84 T-A16 3=
17 WS RSN |44 - 524 T-A17 &%
18 AZEGFo gAY PETZ &9 5 T-A-18 3=z
19 e %4 - w324 T-A19 &=
20 A3 LE 54 - =324 T-A20 3z

(2) AulFA
"5 A = F 8 B THHS
1 AANAFALA 54 - w84 T-M-1 &=z
2 FHANNH NI GBI 544 - 524 T-M-2 3=
3 AR H AR X -1 P FUE T-M-3 &=z
4 AR H 2 X -2 AARYEE T-M-4 3z
5 HAE(dw, 9y, 87133) |4 - o524 T-M-5 &=
6 710 Y fEUMdAn £4 - w524 T-M-6 =
7 AR a @ 2FGYIAHAE 54 - ¢34 - T-M-7 &=z
8 WA X HHE Ys, 4 - c32d | TM8 3#x
9 HHAAGA L (], §4-e4) 3ol T-M-9 #=z
10 A AAGHE(2, &54d) z¢olsd C-M-10
11 Z A YA GHE (A4~ Ab) ul} o vl 2] T-M-10 &=
12 A} 7h g Ful A A&t gl A= T-M-13 &%
13 E}7FE el A A S At vl g A= T-M-14 3=
14 Ha @ AR gSE vy, HE el T-M-15 &=
15 JNAAEHEE BY vz T-M-16 &=
16 Ty HJEn S - ¢t C-M-16
17 e R = P R 2 Ay #3133 C-M-17
18 HE5d D v EEE g C-M-18
(3) H71FA

H3E A| = F & % THHS
1 TE A& 54 - &2 4 T-E-1 &=
2 Al A vl 2] = g 84 - o5 TE2 &z
3 MAIN POWER PNL 2 94z % TE3 %z
4 ZAuga PNL 2 dA-ANE T-E4 &z
5 | LOCALPNL1 2 @4z 4s §44 TES &z
6 LOCAL PNL 2 ¥ g 7N % T3t T-E-6 3=
7 CABLE SCHEDULE TE7 3z

W) A=

—HAERFTAM AATEH T =HL Adsgon (589 2dU3 F3) Y

FoAM Hrz mQlsojol & FE9

2

W 7lEst A
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PURIN = 39482 11

v/ |:v(v ve02
L mrat \

. o }
ZEUER omn L e

&
X & PHION
nwa yes ks }

@ ol ()

8 4.1.60. =3t24e| X 0|8 HHX|MX cois

10001090

atn® ¥eDE UNES1500
L alie 02s
Y2l

l ﬂﬁ 7 Al
& ;E;/s.,.
o

—-al:q |

DETAIL "A"
®

%WT”H‘IT;TTT

® @

—_

®OOOOOOOHO 6O LY Qe

3 .
nnuao"u.ﬂ Hep e e e e
%y nes gsang
l l nne »ul’Il ol |Lenaddsitones 10025 l
om0 12600 %0
1 30400 T

) B¢ W ee BEE
N\

a8 4061 Ta, SY249 MpMy| BT

— 303 —



.- Ty 1463 -
(22 TR
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enunan A N

RExuYH e xyYYY BIZAM MY M| BIE AlY SRH AY
25~ 35°C 65~ 95 7% 19 220V 0.75KW 19 220V 1.0KW 10 220V O.02KW
Nar @AY \

-4 <} 48U o X 37 2 A2

SR - 2.5 kg/cm?2 5~ 15 u 70~ 100 cc/min

NOTE \

1. 8939 ¥ 232 #LBITHAAM, MO KXY MBI Y2yuiLMoiN AU B3Y.

2.2ZHOIE BT HMAM N AU st 24 F 33822 AM MO §.

3. 8SHOE AU B JISYSRAM HOIY.

4. UBXIe Yo ot SN @0 X Alg s §.

E 4.1.23. =SEEAX

1o
>
02

lg
, .
§1 . s i e,
: | UULL|| I
- ‘ et hekebhebed b = = = T‘L =

N TIR I F I TER T

£ BB R Y QuBNE
-/

02 4164, BHUS Ui EHEH] HoAE
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(3) A7\Ao)FA}
—ANATY HAES FEE

2) AlEA
-Ad TEH 4

3) AW

H 4.1.24. TEHIQUAIM Cc8 ZAMH| =2E

= Al H| & B
oUds 451,931,697 & ctef ;@
Y| S/PE 3 ¥EIFA W y-du)FA} #7134 A

X XY B 40,999,793 150,691,130 10,907,966 202,598,889

T8 HREH ;
u] (& A 40,999,793 150,691,130 10,907,966 202,598,889
= Y | 34,665,838 17,362,426 3,582,759 55,611,023
* UHEPY 11400 4,853,217 2,430,739 501,586 7,785,542
At el (2 A 39,519,055 19,793,165 4,084,345 63,396,565
pd b= 548,685 5,967 554,652
uj| & MYRsE 3.20 1,264,609 633,381 130,699 2,028,689
X 42 2.48 1,876,507 4,167,728 359,369 6,403,604
4 21Ers 5.00 4,025,942 8,524,214 749,615 13,299,771
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|
[ﬁzm‘rzg}———{ sYMaABR ]——{—m;.q

RS232C

CONTROLLER’

a3 4.1.85 SEEEMOFX % +H AHASZ

H 4135 SEELMOIFXS oot 74

JZi 2 (£ E 84 %9 7 34
Y el X
?gg R 1. Pentium 150Mhz
COMPUTER) 2. %719 8% : 8MB
3. GiolEl Mgy : 1.08GB
3.5" FDD
4. MY : 220V(110V)AC

MONITOR 1 et aaE =3 efolg

1. 14" &2 2UE

2. 256 4y

3. SVGA =

4. 845 - 1024 * 768

PRINTER 1 PRINTER(MAIX], o1 ®)

1. INKJET COLOR
2. A4 8X
3. 300 DPI 4.718&< : 5 PPM 0l¥

—

S 2UToy opt 2y
CCryet 2x=sio

o,

. 8.9 103KEY
. MOUSE

oo,

SyCxE 40|
CONTROLLER| 1} "32it cPU

2. A/D card
32 ch
accuracy * 1LSB
0~5V /4 ~ 20mA Selectable
12 Bit resolution
. DO board (32ch)
. DC relay board {(32ch)
32 ch terminal boardﬁA/D)
. 32 ch DO connector(DIN)
. ROM/RAM disk : 1.44Mb
. RS—422/232/485 communication port

ONOUS W
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=0 4 al
I 4136 SEEAMOIERS HAl % MO
g A u ] o
CX¥ joxiy otue oy Y& x
PANEL @ ® Y2 ug w A o U
[FpIR|E EICINEERE acifor [0 =}
an zmu [TRIE°F | &l | RREES
al/ |/ ol el | mw
Bjs P HERIER!
aixn|sa|w A= |==|42|He o [y [os | @[] U1 2
AU BGEN 5i5 10
CONTROLLER 1 FEgTrT Tl 3
LOCAL PNL 1 |ugaAneg 4 411
SENYAN G 4 4
Lk ] 1 1
88 aHNUE 4 4
BORE} 1 i
BRAN 1 1
Az 1 1
YN 1 1
LOCAL PNL 2 | giauAn)| 2 2
2EHUNANE 2 2
EIR=2- >/ 1 1
€ A 6|54 ERIE

R o ®w u -
2(at[olp[2(B « g 8(2[(Cla
N i o i B M
gslzle HE R e
AR R L P S -
saann |0 (OO0 C
sBAE 0] 100000
RN O 0IC O
agzad® O] (OO O
BRDE} Ol0 O]
aRAN QIO
Ny oo
eEYYI [elle, 0l
mawANd O 10000
IFETH e 0|0
E 4138 SHSAHOIFS MMAISR AxIwY
SENSOR AHY
3 = A o +8
AFAH . 30 ~ 120°C
sUSREIM
Q¥ : PTIO0 Chm ARYHY 5 5
2w a0 A M dxjuy
~ aBPY : 0~90 % RH
8“'“'"{:&3: R rL 5
® ™ 4~20 mA 1.d® 8 85 AM
q,mg“,,,auuw . =30 ~ 120°C
amsx - PT100 Ohm 1 SYSDuARY B GI TARGE NG 020 RN GNND gl H83 442U JRBN ZUE S HoW
o 3 . 4~20 mA RBSLH FOB S~ 15Cm BE BANA FNE JES AT ¢ Yk 228 NN JHE NS
Fy Box |[FTYUH 360 3~45m/s L | 2 %08 &z 4M
WCELLE] BEN R N2 SARGE VT ToRA MUNN SNR BABEY BAEL YNS OX SO Woh
v s  WERH DIB '
& N RELAYD® 3004 SM(BY, B4, 2T, UM HA)
anpzas @YU | 0~ 1000 W/nd
Q¥R2 . SILICON 1 BUN N L 1m AY B GUNT AN VERLE VNG,
BWS .t 50 BAN SR FEH BATH WON SoIoN0 SRA XFOl Hoie 8GO,
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FROM: 't 'y B3

l MAIN POWER PANELH

600V CV 14mud * 4C 600V CV 14mnd ¢ ¢C

[coz =2uie

ZNAYY Roje

e8vwal

|
|
A w2y - - ‘
I

! 25mnd ¢ 3C
COMPUTER & PRINTER
88

12! 4.1.86. Cable Schedule
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O\ AF7N HAYY
/

wnp eaze
0% ¥ U3 NNETS VA FTI4 Gune son paren
. Aypasesasesvon

€YD XEeR T be w8 4D ghnd BETLR EROEL
SaR BAivn D428 Yuw puawe 009 Suu ywe

3

22

O3 4.1.87. 5 Jlat MRz

2) AW

—ANATEH 4%
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3) Ab U

B 4.1.39. TEHIUAIM ACE BAlH| SEHE
= A}l °] & B
ads 513,587,638 & chy - @
HS/2E $ 5 FA yrdulFa A1 EA #
X Y s 48,227 815 175,202,862 26 407,966 249 833 643
|8 LHR EY|
H| (= A 48 222 815 175,202 862 26,407,966 249,833,643
= SRR 44,762 069 12,470,352 4,932 758 62,165,180
* U = 2| 14.00 6,266,689 1,745,849 690,586 8,703,124
A} ol (£ ) 51,028 758 14,216,201 5,623,345 70,868 304
Az 732,025 4,950 736,975
u| @ Ny X 3.20 1,632,920 454 918 179,947 2,267,785
orxi gl 2.48 2,306 025 4,654,295 777,245 7,737,569
4 7{EtZs) 5.00 4,962 578 9,470,953 1,601,565 16,035 086
(£ ) 9,633 548 14,585,116 2,558,761 24,218 664
o Rakedo Ll §.00 6,533,107 12,240,250 2,075,404 20,848,761
of £ 115.00 10,079,311 6,156,235 1,538,626 17,774 172
ER2 Xy 9,635,549 71,160,000 80,795,549
& %2 135,133,088 293 560,664 38,204,102 466,897,854
EAPALIL | 10.00 13,513,308 29,356,066 3,820,410 46,689,784
3 A o 7t 148 646,396 322,916,730 42,024,512 513 587,638
i o BT 411 68 7IF) 1,247,783
H 4.01.40. TEHIYAIM ACH SAtH| SZYAMIA
SAE S HMA
8 At 9 B o 2 H XN 7 4 Z_ 8 8 D
LMYE
1-1. 3% R4} 39,898,976 21,582 842 17,969,227 346,907
JEFAN FRAYN 4,788,920 4,788,920
1-2 M6 FAL 77,522,087 2,107,173 75,414,914
s P AN FA 2R 71,160,000 71,160,000
2. &84
2-1. 024 25,247,335 13,246,215 11,749 426 251,694
FERFA Fogd 3,455,379 3,455,379
2-2 R AuZA} 58,212,553 1,362,667 56,849 886
3.84884
3-1. @2 FA) 28,570,598 3,933,012 18,504,162 133,424
sl EA ozl 1,391,250 1,391,250
3-2 Wg48]FAt §1,943,524 9,000,512 42 938,062 4,950
4. 4172174} 31,340,725 4,932,759 26,407,966
& 7 312,735,798 62,165,180 249,833,643 736,975
FRAAY 47 80,795,549 80,795,549
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I 4040, BHUS HEISAF SAH| HAIM
HIEE Z4& 2 AL ZAR] HAMA

2 A A s o 2 oy N 2 # r< 8
1-1. 3 & B4}
1-1-D) 7 9 & FAL 7,096 284 5,488,528 1,294,701 313,055
1-1-2YH B A} 3,339,544 1,685,881 1,615,811 33 852
1-1-3) 3 B F A} 21,147 891 8,185,877 12,962,014
1-1-DFAFAL D 2JEbFA} 8,315,257 6,218,556 2,096,701

& A 39,898 976 21,582 842 17,969 227 346,907
<28 Ao 4,788,920 4,788,920
T 4142, HYS LHRAMHISAL SAH] WAMM
jots MU ZAL A HMM

3 At ¥ 5 = 2y X 8 sl A vl B 3
1-2. WA u FA}
1-2-1) 7] Al A vl 2 B A} 14,088,912 716,724 13,372,188
1-2-2) G A8 % 7] Rl =B A} 2,953,175 1,390,449 1,562 726
1-2-3) A8 § Al vb 58,240,000 58,240,000
1-2~4)C0, FEAV T4} 2,240,000 2,240,000
A A 77,522 087 2,107,173 75,414,914
«Z2 QAo 71,160,000 71,160,000
I 4143 =3 AESAL SAH MM

=3lA 212 DAl ZAE] AN

& Ao & o | A & b 4 4
2-1.14% %4
2-1-07H8 W 7] 2 FAL 5,569,246 4,145 197 1,200,008 224 041
-1-D A FFAL 2,749,006 1,380,378 1,340,974 27,653
2-1-3) & B A} 14,399,958 5,410,664 8,989,294
TR FA D Vet gt 2,529 125 2,309,975 219,150

A& A 25,247 335 13,246,215 11,749,426 251,694

=29 2 A 3,455,379 3,455 379
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H 4144 =5tA RAHU|BA SAH] HAIA
e JRABiZAl ZAR] HAA

2 A9 & o & $ u N g H 4 i < S
2-2 WHBAHu[FA}
2-2-DNEAAUF AT 886,853 34,523 852,330
2-2-2)rub A vl B A} 7,311,300 73,144 7,238,156
2-2- sl R E A T4} 1,134 400 1,000,000 134,400
2-2-4)3tol vl g oy 45,920,000 45 920000
2-2-5)C0, F AU T4 2,960,000 255,000 2,705,000
| £8 212 553 1,362,667 56,849 886
T 4.1.45. SARM HEZAL SAI| HAAM

BMRH HEJAL A HAMAM
g A9 & % & g 8 N g 4 # Hi ¥ o

1.4 FA
31-DAE R = FA 3,061,549 2,271,982 681,128 108,439
3-1-D)FZFA 11,185,292 4,252,730 6,807,577 24,985
3-1-3)¢Fol gLy ¥ T 14,323,757 3,408,300 10,915,457

| 28,570,598 9,933,012 18,504,162 133,424
«ZaxAu 1,391,250 1,391,250
E 4146 RA24 UFMBISAL SAH

SAIY YEMHY B AL ZAE] S MM
g AL g & o L 7 8 o 8y 2 ¥ 2

3-2. WS Hu[ A
3-2-D 84 & 3RAY A} 4,585,628 901,098 3,684,530
324 LEAACENEH 14,735,004 1,487 831 13,247,173
3-2-3) 7] WA X FA) 3,451 867 384 867 3,067,000
3-2-4) & F 7 H X F AN 11,333,218 437,856 10,895 360
3-2-5) R RS MY FA 14,515,530 4,918 861 9,591,718 4,950
3-2-6) g A FAL 3,322 280 870,000 2,452,280
| 51,943 524 9 000,512 42,938 062 4,950
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E 4.1.47. TI7ISAE SAH SAIM

EIIZAL SAie] HAA

2 A 9 & 9 e 2y N g vl
4. 87| FA
-1z G F4A 1,689,457 1,151,267 538,190
4-2) A Hel ALY A T4} 3,801,268 2,431,492 1,369,776
- EFAAFA 9,000,000 9,000,000
| 14,490,725 3,582,758 10,907 966
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A2d F7HE3E AT ASAE

FEguidel =Y dslde PP WYL WIrigo] Fusolol Bk FolA
AAE IS esdd EErddd HYH(TY)E 120z 54888 AAag
o,

A2 F5Y ANGFRIALAA ZIW ANFSRFR £H0F FTH -"—lf& 71w F
i 23 UGB Rzd we £3HSH AEE ¢HEPEE FE}RA 3§
Aot.

1. 359 A7t A E

7h Avjete] Wi ASAE
) Mg ¢ ¥y

e 2o vER H2b FFE 2oMA wjF@A A ¢y G RAE
w7 93t g3 ol d¥o FYHUG.

FAANEE 9 35m A7 Qo] 2v) 2aE AHweHGerbera jamesonii B.) FEE A
4351t 7| Rujx = MS, Agar 7g- €' Wi E AMgsdch sucrose 30g 2 15g - @
718t AgFE Bs vigwd AZzEA BA 02mg- ¢! kinetin Img- 27!
Adenin 4mg- 27" & H/HIAT, FEY AYPNYE AR AYTE dslode v
¥ 4%z™A 2E YrhaA @tk

WA FxHe 703 140umol - m - “g FEAYET, COETE AAZRAQ
340ppm FF74 AAAHA 1,000ppme TEE FFTE R COFFE #std mem-
brane filterE ##std T¢I TS l{ 1§I(No. chr)7h HEE slgon, filter®
2aalx e Melte T84S 0.01 No. - hr™'2 Adsd)

ola Fz}7tg Gl FAlE-E sucrose, HIE}‘?J 2 AAZAHA HriEA] @2 wiHdA F
Z7 140pmol - m™%-s7!, CO%E%E 1,000 ppm, &71% 1 No. - hr'e] @73 zAAM
2 Al 72 sgon grtgd g dAlE s sucrose 30g - £ 7Y vlEM 2 AAZAA ¥t

Bz oA Fz7A 70umol - m2-s7!, CO¥E 340 ppm, 27158 0.01 No. - hr’ o) Zfilter
ANEgTE 39t 283 @Q%%"H"J*W?c sucrose 15g - 2 7', wlgbql 2 Az A7}
H7td wiAl] FZZA 70umol - m 2. 57!, CO¥E 340 ppme x}?ﬂ}ﬁo{]/ﬂ filter7} ¥2tg

27148 1 No. - hr™! 2749 #8A4z432 849t} wiA ZTFL 400me Feldo] 40me
A BEEy P Fste AME3HT. A4 3FA AESS ALY, 45 A %
wala zAe A F AEFES ZABIGO ujdRY FUHCE ZAR| LI
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2) Nd4a%

%

100

96.9
®© 938
<
844 844
Ew 813 813
781 781
~§- 750 750
70 719
X 68.8
J N T . T 1
SR 0 15 ¢ 0 15 0 0 15 0 300 150
FIEE 1 0.01 1 0.01
B/ COE 140 / 1000 70 / 340
UL EX] Hap7hd o Zeprhod o gy ERT L
gl 420, Hyl2le] ZEuY =HY R MEE Hin
1) @9 :2%% g- ¢ 378 No. -hr'!, CO5% ppm, % pmol-m2-s7",
2) NP 28] £ ze FEHANMIYNY, vy EFIPY, x= e G
F 420 Hdj2tel =itz M i
F(umol - m™?-57Y) FrE@IFE FHFE 4 43 qE
/CQO2(ppm) (No.-hr™") (g-e7™h| GH/F) (cm) (cm)
30 8.33+1.26 4.72+0.34 1.78+0.19
1 15 11.83+1.40 5.18+0.36 1.68+0.07
0* 517+1.30 5.67+051  1.88+0.11
140 /1,000
30 6.33+2.23 3.00+0.98 1.30+0.42
0.01 15 18.67+1.91 5.32+0.19 1.85+0.16
0 3.67+0.49 4.85+0.22 1.77+0.13
30 7.67+0.76 4,53+0.43 1.50+0.09
1 15" 10.17+1.19  5.12+0.22 1.60+0.16
0 3.67+0.42 5.47+0.23 1.97+0.08
70/ 340 -
30 10.50+0.85 5.08+0.62 1.92+0.19
0.01 15 12.83:+1.68 6.05+0.46 1.6840.26
0 4.83+0.31 5.08+0.60 2.03+0.14
F) A8 28 5 ze ZSYISUYG, ye EFIGY, x= EtI IS
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100
80 |
|
¥e]
60 }
W
g
€ 4!}
2}
¢}
3=
bR s
% / CO; 140 / 1000 70 / 340
33 422 et =Hujet =24y HAY H|w
F) 9, WA 2, y, x9 EANES 29 4.213 U
A
4
B,
g
T 2
1
Freg 1> oo Y oo® 1> oo ¥ oo”
%/ CO, 140 / 1000 70 / 340 140 / 1000 70 / 340
T8 4.23. Hdlete] EAuj XY e |ME d|w
F) 28, gEE 2, y, x9 FANEL 1Y 4213 FYF
4) A8k

7H) Adizte] FEAES(2Y 4.21) ZE FHZHAM G5 ELFE Qe
B COzw°l e 37183 F 0.0104 2 ZFgo] FReAct. JFuIzAd
v E A7FSPGFuidz A 140umol - m™2- s Fz A CO; 1,000ppme)
1 No. -hr™! 371&887 9] sucrose ZA7MIAoNA 96.9%9 71 £ H=S
< BAX, BFIYuF(F 70umol - m™* 57!, CO, 340ppm, F7)&# 0.01 No.
~hr™, sucrose 30g - ¢ "Nl E 68.8%2 7tF @tch @3 E¥H Gu) oot
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/%
A W=y
[ __J]
an : o]
Z - A
A E
3 >
20
o]
Fe8 1 0.01 ¥ oot® 1 001 Y oot”
3/ COp 140 / 1000 70 / 340 140 / 1000 70 / 340

a2 424 Hy2te] =ZXujY A MHFE ¥ UEF v
) edl, MFEF 2, vy, xo EAUES 29 4218 $Y¢

1 No. - hr™

0.01 No, - hr™!

%

CO; 1,000ppm 340ppm

AFEL 4.2.1. 7Bllet ZEBHQ BH248 AU AEH

F) 9¥% ae 30, be 15, ¢

e

o

0

o 0
i

& 4 AEs F 70wmol - m2-s7!, CO, 340ppm, 71438 1No. - hr™!, sucrose

L.
O

15g - ¢ '2 AN E 81.3%9 AELS BT
W) dA3R=(E 42D 97 8% 9E5L A gy dFE HPe 2 F gl
oy A2 sucrose 15g- €71 AP B ABL BAT 53 A5 2
73%o] FIEHoY, AtGYY A 517 /FEAH B 2 E3uYY 10.5,
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10.770 /3ol vl&ted zokch 3L Artg Lol 5.67cmz 7MY HIE, 9EL 34
2l 2% 1.60~1.92cm 9] ‘)’l?dc} Ja]" ol AHel7¥ gAML ZAguH
Y 4.22) AZ sucroseL A7 2EQGo] BUZ 50% sucrose EFTE(15g -
e HalM AR AU 53 2}7}‘8?}4 A% oF 80% ol =EMo|AX 7t
e 40%H e ARk o4 AFelM QAFE 15 g- € 'sucrosex st @
Y Ay e \_1-41“‘54 8] Fo] ¥ dehd olF AKAME A7t Gl
Aoz oFo] 7h53tA ,
AZ(2Y 4.23)0Me s, Reldol ZF ErlgYel F3d HoYX
02 FEFoIAY. FEJANIYLS HeFy Hedel BT 18 A
gtk AHa+F HAAF 7t ERAHY ANEFe FEHEEzUEAM 30
g 27'9 sucroseE H7te AlPTb BaF, #Pol BF FIsHT
2}) BAFEF AEF(2Y 424)9 vlRAME A7t Pl GET e EF7FE Gul Foll A
2T EFISuSNM 7t Be FFE YehiddT E Ao wigEA
M e grtgdzAc] ZAE A uet F3d FF¥E Holn AU

¥
o
o
=
el

)

H-l“ﬂ'hl?:?-nﬂ

Y. 2etE] 29 wiY AFAE
DA ¥ U

2€e] 2 (Limonium sinuatum M.)9 £31ddAo Aol FSHANGINEES
w271 st o lem 2719 ¥ 197t #EE {FEE FAMEER ol & wiA 9
A, NFFAZA T do Auz A¥H FIA stdon ZAFASN AT
weket fASHA B

2) ANEgds ¢ 1%

%

=3
=
z=
A

100 | 100 1 100
A2 | 9.9
0 90.6 {90
= 87.5 875
=~ 84.4 84.4
& 813 813 1%
Eox 78.1
750
70 71.9 {70
|
/7 g A
K £ 2
N R R I R P
. - ¥4 ~ Zy X
PE 23 30 15 0 0 15 0 30 15 0 300 15 0
3&g 1 0.01 ] 0.01
%/ COBE 140 / 1000 70 / 340
ujeFz By Beps g Ed e (B R

%.' 4.25. AELE|AL| XX ufQY XY 7R ME g Climi
1) 99 :9%% g- 27!, 271¢# No. -hr ‘, CO%5% ppm, & gmol-m™2-s7}
2) AET éi} Z zv FEPAYHNY, y= EFIUY xe E}7}°3°J“H°J
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E 422 AEIE|AS| ZXH|Q =HY QM H|W
F(umol - m™?-s7) FTr&HIE G A a3 | =
/COy(ppm) (No.-hr™) (g-e7H| OGh/F) (cm) (cm)
30 10.00+1.83 2.07+0.23 0.55+0.06
1 15 13.17+£1.08 2.22+0.22 0.58+0.08
0° 11.33+1.36 2.18+0.28 0.57+0.09
140 /1,000 -
30 9.67+0.76 1.73+0.14 0.53+0.08
0.01 15 12.17£1.70 1.88+0.12 0.48+0.02
0 10.67 £0.67 2.62+0.20 0.77+0.11
30 8.33%0.71 1.57+£0.19 0.35+0.04
1 15" 10.67+1.28 1.62+0.13 0.57+0.07
0 8.50%0.50 2.13+0.10 0.78+0.09
70/ 340 -
30 10.67+0.71 2.22+0.11 0.68+0.08
0.01 15 18.00+1.88 1.98+0.10 0.52+0.07
0 7.33+0.49 2.17+£0.26 0.72+0.08
F) ANEF 23 F oze FEYINNY, yE EFIENY x= Eb7pg gul ok
Jp -—i-ga
Trs W
B0
2
4
A
S "
L _.%_ﬁ__ ] %h__
Sy E 0 15 0o 0 15 0 0 15 0 30" 15 0
Fen 1 001 1 001
3/ COFE 140 / 1000 70 / 340
vtz FApord BEL7FY % g E}7ted

1) &9, sgsA
2) GHAE 1 0-%
2-%

712 4.26. AELE|AS] =XH|Q x4 oAl H|Dp
z, y, x9 EAUELE 28 4259 9%

AA7F w5 =AM 1-9 AAF 75%e
AAZ 5% = 75%= A

T T

= A0
b B B

3-% AL HA

25%& A A,
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%
[ k¢
10 %%E = 15 om
il 0
3
° %
l%
2
g ¢ 2
4
_)T:
4 o}
1
2
0 ¥4 X YA X 0
3Neg ) 001 ¥ oo ! 001 ¥ ool
3/ COp 140 / 1000 70 / 340 140 / 1000 70 / 340

Y 427 AEfE|AS] ZAWHQY =AY 2[4y Bl
F) 29, wFEA 2, y, x9 EAWES 2¥ 4.25.9% FUE.

y

001" i 001 MR

Zree 1 0.01 ]

Z / CO; 140 / 1000 70 / 340 140 / 1000 70 / 340
2l 4.28. AEIE|AQ| ZXHiY THY 27 B

F) 2, wlFEA z, v, x9 EANELE 2Y 4259 I

3) A%<k

7h 2etEl A9 wigzid AES(aY 4.25)8 HY A=Y ArtdduFelAMe
100%9] AE&e Jephded ertddd Ave 81.3%, ETIIFHIdMe
87.5%9 A4E&E BA.

4 dAR(E 422354 A5 1520 079 BHMEI A2 B Aol
Sy wi@gREE 2 ZArtgdel 11334 /F, ertEFel 10670 /5, EFIY
ol 10.6770 /F2A A7kFFuidol 7b3 vtk G FEoMe Brtg gl



b= S

INo. - hr!

0.01No. « hr~

1 140pmol - m™2 . 57! 70gmol - m™%- s7!
CO, 1,000ppm 340ppm

)

o149)

ARl 4.2.2. AEFE|A EXIEHQE BHZ4Y MK AN
F) 3¥E ae 30, be 15 cE Omg- 07

z}z} 2.2cm, 0.68cmZ A7bd el 2.18cm, 0.57cmel] v]ale How F gl
Fol e vind HE AYs By 22 FA(2Y 4.26) FEYPM Y
< 546 7Rzt et EFGGuMGS 7HY e HMS FPsle AU
Bl A

PR (2 42X EE BW Rese o] BE FEY 2rpg Gl gol
Z+zk 6.3370, 2.25cmE 7} %339y Ergduige 7z 1.070, 0.07cmzE
7 Az st EFuYE 23 Ao AAHEE ofF wH|Ech
AAFH 22529 428)¢ HU Etgduidol & AFL Bo A Fo)
120mg /&, AEFol 233mg/F2 A BRI, ANAR ASLEe 7z
100mg /%, 15mg/F2AM Aok EFIYuMYe 2 FUHEHA

AolM G Fd AR FEYMSAN F3F AHE wAdwd A

of

N

A AesdMe 238 etdduldgels F& AAE Bolx glo] A 4o

SEEE

% 3ket

o T WY HFAY
D AE 2 dhy
3 A A & (Phalaenopsis schilleriana Rechb. f.)& ¢ 2cm 3719 §EE A} 4393, wjx &
MS7} 2agar(7g - @ "')ujAlo] sucrose¥ T 30g - € '9} Bsulebgl (inositol 100mg - € 7,
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nicotinic acid 0.lmg - ¢ ~!, thiamine - HC! Img- 2 ™' @ pyridoxine - HC! 0.lmg- 2 7")
& sz, AAZFA e HotskA . wjF@F L AP TS 2HoA 4
AT BA"AME BEE FHZMEL Q7] A E FFzA AT
ATt WM ErtdFuigrel vlEE 30g- 2719 FHI FF 2 1FE COAl
479 st

2) N84
%
100 -
7
NN
Ag 60 o
&
% 40}
o .
FE 1 0.01 s 001"
# / CO2 140 / 1000 _ 70/ 340

O3 4.29. ™| ZAHiY XU R MEZ Hlu
1) ©9:371€% No. - hr”!, CO¥%E ppm, % gmol-m%-s™".
2) NET 2% F zv F=5HINNG vy EFINNY x= BHIHI Y.

(o]

F 423 SFete| XY ZTHYE AMF vlw

Z(umol - m~%-s7) 371 ¢¥3 4 Sk HdA HUY =

/COy(ppm) (No. - hr™") (A /%) (cm) (cm)
17 1.00+0.00 0.40+0.00 0.30+£0.00

140 /1,000
0.01 3.00£0.50 0.50+0.10 0.40+0.10
1 2.50+0.50 0.60%0.10 0.45+0.15
70/ 340 -

0.01 2.00+0.30 0.58+0.18 0.40+0.05

F) AP 2 ze FEEINNY. ye EFIFUY, x& BAIFNG
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7R Gﬂ/'$
34
L2
B
B 5 2
el
% '
o
1
iy L O
Bl ¥ o0l
2/ CO, 140 / 1000 70 / 340 140 / 1000 70 / 340
3 4210, SH2te| TXuHQ x4y H2|MZE B|w
F) &9, widEA z, y, xo EAWNLR L 1Y 4293 I3
mg /([ - —y MQIF
100 10
80 4 8
A
w<
Al
3 o
2 {
o-_..
Z R ¢ 001 M 12 0.01 ¥ oot®
3 / CO 140 / 1000 70 / 340 140 / 1000 70 / 340
8 4201 sHEe| ZAHHQ THYH LA H|lw
F) 2, ISR 2z, vy, x9 BANELLS 29 4293 =93
3) Az gk

THE YR AzAY 42 HSHAEE B fen 2o

AEE(2Y 4298 He P 2 Aojst dRoy #BEYzAo 97.1%2 7t 3
Bt g2 e 91.2%2 2 S0k FAME 4.23)0AM g5, 93, FE w
FEUBA Az, Efuldol Y YsaAct EtEYe 2 EFRHEAC

"

Rel4(2Y 42100004% P25, Reldol 25 elgPugel 4 2o AL
HYT, 4AFD ABF(2Y 4211) =3 wAYFNES} 4G AL 2E DEGY
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271¢8 1 No.:hr! 0.01 No. - hr™! 1 No. - hr™! 0.01 No, - hr™"
3 /CO; 140gmol - m™%-s™! /1,000ppm 70gmol - m~?- 57! /340ppm
ARl 4.2.3. S 2te] =Xt EHAY MIAE)

FEO Bt EFFYel 238 Kol FUtsHe AAE dEhllo] FrHEEol "
sttt

gt 2719 g AFAE
1) A8 2 W
FAMEE & 3.5cm A7) A& 28 B3 47 (Fragaria grandifiora E.) §EE A&
stk uiAlel A, wWiFEE 2 Vet ZAMGHEL 4o AdE AgR s &
2) NEZA

%
100 100
96.9
938
o
A % %06 875
875 »
€ 0 813 813 0
784 78.1
& ) 750
L 719 I
ol { 1 1 A
G¥E 0 15 0 0 15 0 0 15" o0 3" 15 0
Frle 1 001 1 001
%/ CO%S 140 / 1000 70 / 340
L -2 Faztd R et Eird S 2248

3 4202 9712] ZEUY XHY RR MEES H|ln
1) 99 :g5% g- 27, F71&8 No. -hr’!, COs% ppm, & smol-m™?-s7",
2) NPT 2% F ze FE5HIINYG, ye EFIPNY x= Bt
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E. 424 ©7]9] sl =Y HAME dln

F(umol m™2-s7) FrcBIF GEE g5 Hdlgd HdE9E IEF
/CO2(ppm) (No.-hr™) (g-e7H| (/3 (cm) (cm) (cm)

30 3.33+£0.33 1.02+0.11 1.00%£0.15 3.58%0.40
1 15 3.50£0.22 1.37+0.15 1.08+0.16 4.08+0.35
0 3.50+£0.34 1.60+0.18 1.15+0.07 4.62£0.41

140/1,000 30 0.50+0.50 1.50+0.30 1.30%£0.10 4.35+0.35
0.01 15 2.25%1.03 1.60%+0.12 1.10+0.04 3.35%0.71

0 3.17+0.31 1.32+0.10 1.37+0.16 4.17+0.10

30 3.00+£0.73 1.28+0.16 1.07£0.10 3.32+0.42

1 15" |4.25+1.32 1.23+0.10 1.45+0.19 3.38+0.75

0 3.33+0.49 1.25+0.12 0.98+0.08 3.83+0.40

70 /340 30°  |5.00+1.16 1.13+0.14 1.10+0.14 3.83+0.20
0.01 15 8.00+3.00 0.70%+0.20 0.75+0.15 2.50%0.00

0 3.17+0.70 1.30%0.07 1.22+0.10 4.43+0.28

F) AP 2 F oze ISHIWNYG ye EFIPNY xE @IS

bl on
0
8 B
B 7
8 9’,5'
2] 2
:;: 4t ,‘{" H 3. 7 0‘
+ IR U
2 A Ak i E
714 ; "’} . B
- A z
Free ] 00t 1Y oo 1t 001 MR
3/ COp 140 / 1000 70 / 340 140 / 1000 70 /340

08 4213 9] =AY =Y Fe|ME dH|
Z) o9, wjokst z, v, x9 BEAUSLL 2¥ 42129 598
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off Mo A

y

001"
3 / COy 140 / 1000 70 / 340 140 / 1000 70 / 340

Frley 12 0.01 M 1 001 1

O 4.2.14. Wolel =Xy =24Y 2| vl
F) &9, wWFsdA z, y, x FARLLE 29 4.212.9 Y.

3) A8

B ZAHNFANM FEGAMG N FZEl IR TS E F/HA A {d nHe &
& 2AEY o A3 g%d dg Ao

27 Fee AEL(2Y 4212)¢ BY FIEFANIINEL %6.9%9 L, Y=
AolMe 71.9%% 0 282 EFIIMFAMe 84.4%9 HEES Yo 4R (E
42.4)3x8 27 d8 95, HAGE 2 9F, d¥ERE A aAstgduigel et
Fgol visteg e F7HHA Fhov HAFAA FE, 28y GEFAMe AHFH o
At EFIFUFS 2AE A et M2 28 Y HUEELS AIgudEd F
ZHARey a9 ¥FEL WAL et Rts 3o

PR (2E 4.213)dMe ArgFR] “”E‘J—’FS&} e dololq 7tz 6.1770,
Socmld ¥l B7tg¥e FegFe FUrHAY Rdole Wit

g7] ARFE 2] A HAFH AEF (2 42148 A dH & Aol ¢
3 AT AZtFEel B FA B wA gieH, dEFAMe UL e AFE

2

o

32

of, AF9] uig 4FAIY
D AE 2 WY
FAMEE ABEHT Ue ArFE(Lactuca sativa L)EZEQ ‘Az vl'E AL} Zx}9
A FFANAA 20% Sodium hypochlorite & Aol 1087 AR 8tx, thA] 75% etha-
nolol] 487+ AXstAen, 2 & dFFol 487 AN gL F@+2 233 FH3E
F#9 filter paper2 €715 AAsIA ALgsch
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Z2e) $F L 400me o viAerst2o] 40miy wWAE EFE Gad FAE 2044
Aggoz AFgc wFd #Pe c2PdYFFoz 16AT AE2FAAL, 2EE
25+2TE frA A

W R 2 o)A MS7|2ujR]o] sucrosesEE 30 g- £ @ AR FEIA zAs)E
30gd 7ktoll = BSHIEFRIS HIMSHA L, sucrose FH7MHe WERE HrbskA] ¥tk 2
2y AFzAA e ZE ATl #HrisA @ud 29 wF@E 2 2AEE AdE
A8l F3H )

2) 4843
Ag 80 -
&
% 70 1
€0 4 2
72 07 NP
]Z

Z/C 140 / 1000 70 / 340

¥ s 30
e o

T8 4.2.15 &Fe XY THY 72 MEE U
L 37148 No.-hr’!, CO5% ppm, % gmol-m2-s7!,
ddet ye {‘}‘E}"S%WH%}, X< Eb7bY Sul <

w

H 425 A5 ZAlyjel =4Y MR H|n

H(umol - m™ 7 -5 ) F7)EHINF BEL % EES 4% HE 24
/ CO.(ppm) (No.-hr'') (g- 27H (cm) (71) {cm) (cm) (1)

30 41+0.1 6.5%£03 3.8+0.1 1.3+0.1 1.9+0.1

0 52403 7.5+0.1 48+0.2 1.5+0.1 2.0%0.1

1

140/1,000 0.01 30 3.2+0.3 6.4+0.3 3.1%£0.3 1.1+x0.1 1.1+0.3
0 5.5+0.4 84+04 4.8+04 1.5+0.1 2.1£0.2

1 30 33403 10.0+1.0 3.2+0.2 1.1+0.1 1.4%0.1

70 /340 0 3.2+04 6.2+12 3.2+0.3 1.0+£0.1 1.3+0.2
0.01 30" 3.4+0.3 13.2+1.6 3.3+0.2 1.1+0.1 1.4+0.2

0 ]27£03 60+0.5 31+0.2 1.0£0.1 1.2+0.1
9l ye ERFIIHRYG x= B PHE
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mg IF
t G E¥S BEE 30
800 w2 0
B 600 -
A
2 400 -

200 1

Frep i 001 ¥ 001"
3/ COp 140 / 1000 70 / 340
& 4.2.16. AFQ] = NufY =24y MHE Hlw

F) @9, WiF8R 2z, y, x9 EANELS 2Y 42159 §YF

T71&ss ¢

1 No. - hr™!
GOIh? .
0.01 No. - hr™! B s
3 70pmol - m~2- 57! 140zmol - m™2 - 57!
CO; 430ppm 1,000ppm
AL 4.2.4. A3 XU SAY MIMEY
F) 2EE aE 30g- 07, be 2asL
3) AR89

g3 2wl 874 2 MAZAE REAFPEE 7] Ao BobA gAzAlE
4Age 2 e e 2o
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FRAES(2Y 42152 FSHA ISR AN 833%2 7H4 =3 et g YA
AME 66.7%=2 7+ wdch 22T sucrose 30g- € 'o] AR EFGAoNME 72.0%9
FEA4ELS B,

Ao widzAE AS(E 4.25)dM 23 FEYuFo] 52cmz A
7t9ds EFEYL 74 34cm, 3.3cmE AR3AY FBAAM FFE I
EFFFel vlatd Aoy ARH FEMEe FAHe AFPolUct. a8z
T ZEYATISNLGEAM G H o}

Fkon g
£gol g7}

] ol A

Bl Z+zte] v AFAE
1) AE 2 ¥y
SAMEES & 1.5cm 2719 2R (Solanum tuberosum L.) AHAE A} A} wjrle MS
712w Ao sucroses =& 30g + € 7' BsBlEbRI S Hrbet:, ARzEAE HrlbetA %o

2) 494

%

100 4
osnsose:
80 A X
4 S
60 - | N 3
S
&
SR 3
% ]
40 ]
P 3
oo
B
SRR
P
i G
20 XHIERA]
OLRKXX
005050,
SRR
PRI
RO
R,
2R
o s
2 X
a1 A
SRR 3 1 0.01
%3/ CO; 140 / 1000 70 / 340

O 4217 2] Z=XUIY THY MEE v|w
1) @9 : 87«8 No.-hr'!, CO¥% ppm, % gmol-m™2-s7
ze UGS, ye ETHIYMY, x& b gul

2) NgF 28 F

H 4.26. ZXe| TRH|Y x=H4Y MZE b|m

F(umol - m™2-s7) 7] &£83F EES X T
/CO,(ppm) (No. - hr™) (A /F) (cm) (cm)

1 6.20+0.49 5.42+0.84 3.40+0.60

140/1,000 0.01 10.67+0.88 1.87+0.24 1.00+0.00

70 /340 1’ 9.00+0.58 5.05+0.98 2.50+0.65

0.01" 11.00+1.67 4,72+0.96 1.20+0.37

F) AT 2% F 22 F5EIPNY ve EHIPNY x= B SuS
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o_
e 1 0.0t M
2/ CO; 140 / 1000 70 / 340 140 / 1000 70 / 340

8 4.2.18. ZAtY| Z=EHi Y =Y A |

F) @), MgeAE 2, v, xo FAWES 29 421784 $IE.

Hamol-m 257" 70 140 70 140
CO,(ppm) 340 1,000 340 1,000
27148(No. - hr Y) 1 0.01

AMRL 4.2.5. 24XIe] =EIHiQE &z ASAMEN

3) AF9o

722 AUA zHugol A g BE HSHFEE 2] ds ANFS HAA P EY
a2 A%E g9%std oS3 2o

ZAFA ] HEE(2E 42170 2YU FEHFAMIF Yol 96.9%8 7M1 w3 €
g dolde 87.5%2 2tk 2832 30g- € 7'9 sucrosert HIbE E§H Gul ool
Me 90.6%2 F7HEEY AEEL 290 AR(E 4.26)82dMe g5 FEYA}
FEugel 6.20%M /72 7t HAZ, EBFGYM 11074 /F, LIS 9.0 /3
2 uehd gt 233 BelpdMe aAztgdui ol ztzh 542cm, 3.40cmz b 7
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o, Eb7tg Yol 4.72cm, 1.20cm2 7} #AUE, EFIPu G E 77 5.05cm, 2.50cm
2 I F7R=dG.

AAF(2d 4.218)0A AAFH HEFAEZE FELIINGAM 7 366mg/F,
40.6mg /F2M 713 FAYLY g UM e 116mg/F, 11.8gm/F2 714 AU
gy EuidAlM e Ztzt 293mg /&, 36.5mg /FE2 1 F7Hl ANUTh

o] ZAuoA FEYPIIMIFzRol B el Gl vt HEE, 2%, ¥elF, 4
AF, AEF 59 FWAM aFol AYen e 2 FH A v

2. A7kgopilerel A% 3F LAY

ZHfe] FFFL BPE A FHIARAN AEHT Yok B RIA A 43
oAM 71&% WF 2FFAF LED Lighto] 9@ IFI3AE ol st A 28e
Wyoz 2w BREAUE YYS YAsEch 53 LED Lights Fo2¥y 29
of glol WYY LExFol e feEd B4 2HE + Y= YL NI Aok
B Ag olg% FAW Fe oee Ee 2ok

H 427. LED Light EHY SR Zat

T ® 3 % A} o}

HALED 1.9umol - m™? - 57! Low Luminance, #7% 58nm, 2.5V, 0.02A
=4LED 2.2umol - m™% . 57! Hight Luminance, =% 563nm, 2.5V, 0.02A
A LED 94.0umol - m2- 57! Hight Luminance, 5% 660nm, 2.5V, 0.03A
45 77.0umol - m™% - 57! oA gas

7 28 Fgol og Awlet(Gerbera jamesonii B.) ZAu|Y AE

FAMEE < 3.5cm 2719 Yol 20 EFE AWREE AHEALH wiR Y A
2 MS7|E agar uiA|o] sucrose 30g - ¢ ‘Azl A2 TR sucrose A7}
TFol= BsBlElRIL 718t sucroseF M 7bF= vER S Hrrex] U a2z AFZZ
AAE ZE uixo] Hrhskx] @t CO, 340ppm YU A2 82 F7)1&@ filter #

: = 1 No-hr'!, 0.01 No-hr™' % A&z st LEDZ S ZdoA
w3 HFFL ARolA 3§ FFstdch 29 wdEE 2 FAY e 4P 23 1

7de wFANER FLatA A

o
2
=3
rlﬂ(
iy
i
okt
-i)
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2) N394

%

x0

®
4
&
&
©
3
2
)
30 0 30 0

2FEE 30 0 30_0 30 0 30 _ 0 30 0 30 0
iy 1 0.01 1 0.01 1 (.)401 1 0.01
X g4y =4 B e
12 42.19. LED M 30l 28 JHulele 72 MEZ
F)eg o 2EE g- 27, ¥/1&#® Noo-hr!
H 4.28. LED £M ZZZ0 st Hujlate] AME $3t
g N8I F FEE b 3 qE
(No-hr™") | (g- 27" (1) (cm) (cm)
. 30 16.25+3.25 3.33£0.18 0.45%0.05
LED 0 LA} AL A}
g 0.0l 30 22.50+2.50 3.93+0.18 0.43+0.13
0 A A} A}
. 30 20.75+5.25 4.30+0.20 0.63+0.08
LED 0 A A} A
A 0.01 30 20.75+6.25 3.80+0.20 0.48+0.08
0 LA A A
| 30 26.50+1.50 3.93+0.08 0.63+0.13
LED 0 25.50+0.50 2.25+0.25 0.65+0.15
A3 0.01 30 24.25+1.25 3.18+0.18 0.70+0.10
0 A} A} A
) 30 14.75+4.25 2.43+0.43 0.43+0.03
was 0 LA LA A
0.01 30 19.25+4.75 3.13+0.63 0.38+0.03
0 A} A LA
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L ] [ s )
% 1 1) 1
nco l Ogi
} 18
. '{ ; i 10 -
Y¥ 300 30 _0 30_0 306 0© 30 0 3060 30 30_0
e 1 0.01 1 0.01 1 001 1 0.01
29 gy A R R
% 4220 LED £ 220 28 AHui2le] 4 EIA“Q 342}
F) 99 :3%% g- 27, F71¢8 No.-h

g [T e e e e e v — _.,_._ r— wmne e i o 3

« ©
d
A w i T x
o
E a
2 T x
Ky 3
10 L
° S S — °

l |
a3l 4221 LED EHA ZZ0] 28t ZHuj2lel Ry fHHs)
F) 99 :9%5 g- 27, /€@ No. - hr!

mgi®
0 )
3 xc - ax &
A .
3 = i =z
100 I 100
° J—— P o
dEE 30 0 30 0 30 0 30__0 30 03 0 3.0 36 _0
ey 0.01 0.0t 0.01 | 0.01
T4 LI =4 <k i

3) Aaaot
7H SBAEE
LEDZ®H o] 93 Azl 2 HEL(IY 4.219)8 ZAgH 2o Fdod su-
croseFH 7 e ZASIAY. 22y LEDH 439 CO, 340ppm, E71¢@ 1 No. - hr™!
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1 No.-hr

0.01 No, - hr !
24 4 g4 =4
CO, 340ppm

¥
g
k)

o ol s ZE|uUHAY Kol YW
0g-2¢7, be F3H7

AMEl 4.26. LED

e
F) 3F5% ave

Las

zA0ME 5% 4E28< A a28gx 2ol FFE TAMe 2 F IVc@IT
of AUl BE HTFoA 100%9] BEES RHAch oY AFdM FF #x ¥
ozt 2wzl FFol BELSdo] FFsy I CO9 ZuFdHol FIF 89YE
g = AU

) g4 st

JAAANEE 27 Yo Y 2 wWIHEE 49 9% AE(E 42858 zAHEq9
A4 Zryhe LEDHAZo] 7h @z, £3) F71£8 13 /1A 30g- €719 2o
HA7tg FolM 26592 b4 BUE, FEHANGFAY Fol HIHHA FE FAAME
5.5 8 o thges @t 2y oAz 2ol kg F$ COvt FEHe AFETE
o FTEHA ¥Le 7 dFE7F & A FolUh

o) A W3}

WAMAACTE By Y3 23 24(2Y 422008 SH eyl AR AHY sucroseFH
MtE fRY A e €20 o gjdo]l ¥ L7 7MY ¥5e FYe LED
sAaZdolen 53 CO, 340ppm, F7|<
¥ 79tk LEDH 43U d35e vay @& w48 At

2}) HAFH AEF W)

8 LEDAMZY Helpod AMF 2 AEF F7bh gdey 53 COst &5
Sl ol HrtgFoM MdAF62mg/F, AEF 41.3mg/FE MY BRI Bol F7t
2 e FEYPAIG YRS ASol= 77 3B0mg /F, 23.8mg /FEAM A dgTh
o] HFEL o] &3 AlPToMe Fo| HridHolx M W2 AEE BAC

T
y 2

[}

o2 rlo
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U, 2Hg 3Fdd 98 A3(Lactuca sativa L.)9) XA A9

FAel"E Al 10498 FEE AHEsAT
ZAPRE S S @ Adizte FYdA R JlE A

okl
il
-3
fu
e
A
=3
ooz
b
30
e
o,
by -
<]
ol
rO

© } 1 [
‘g &
J MR , Bl R R B
2EE 300 300 300 300 300 30 0 B0 300
F21e¢8 1 Q.01 1 0.01 1 0.01 i 0.01
gl g % 4 A b
O3 4.2.22. LED £HT SZ00| 2E 4Fo RRMES
F) 2 :95E g- ¢, /&% No. - hr!
H 429 LED Z0i0] 28t AFo| M uig
| TeBuT | 9%E 7 R CE3
°r (No - hr™") (g- 2~ () (cm) (cm)
| 30 7.75+0.25 3.65+0.65 0.35+0.05
LED 0 2.50+0.50 0.74+0.21 0.39+0.02
gha 33 0.01 30 9.84+1.17 4,95+0.45 0.52+0.08
: 0 2.10%0.34 0.59+0.17 0.34+0.05
| 30 7.67+0.34 3.87+1.14 0.64+0.07
LED 0 6.00+0.33 2.50+0.57 0.48+0.05
A0 2 001 30 8.34+0.67 4.74%0.17 0.60+0.00
’ 0 4.67%0.00 1.89+0.79 0.50+0.00
: 30 9.67+0.34 5.81+0.31 1.74+0.07
LED 0 11.50+£0.50 | 7.34%0.17 1.72+0.22
2 A 0.0l 30 10.50+0.50 5.63+1.13 1.75+0.15
' 0 8.00+0.00 4.44+1.07 1.14+0.11
A 30 10.34+0.34 4.92+0.75 2.15+0.18
s 0 11.17+0.17 6.70+0.13 2.70+0.13
e 0.01 30 13.67+3.34 | 4.92+0.25 2.19+0.19
‘ 0 9.75+0.75 3.43+0.43 1.37+0.14
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02 4.223. LED EWHZ 3 Z0f| sk AtFEol XZAHg}
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39 R = 4l A4l R
T3 4.2.24. LED E0A S30| oSt AFo| s |ME g
Z) a9 g% g- 07! 27148 No. -hr.
wezEe 1539 1242 FL, 2.9 359z BE, 3 510708 22
3) Az}
7H fR AES
LEDZHZg g o3t 4F zZuFolA ZE7ix wjd@Add #8 HEE(2¥ 4.2.22)
< Byl iR Hpdds ¥L AFELEL HYR 53] mAFAgN BE Azt
100% AEsA 29 FLoME a2 COt ZEHE AP FoA &gl e A
& Byt
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U) 4% v
LED Zuz3o] dA&d e 4TS 87 g8 g4, 4% JE2(E 42958 2
Abgh bl LEDAE M2t 3ol gif¥e FHoM 43t 283 sucroseF 7t
of ©tg FFE 30g- 07" HE ol e AL oy FFo L HuFH §
S E CO; 340ppm, 1A+ 13 ¢8#€ 7o sucrosezt H7bHz ¥ FEHA
GGl Aol d3F AFE Hod olv AMNFUYzAAME BFY FFol U
slojol & AT YA
o) 2% Wt
Z23(2¥ 42.23)9Mx 44 FAS H4FHE EHE

g

P Y

3] FFo] ¥ LEDHA
=L

=
b1
¥+ 2z, CoF

3 =N sucose o FFATO WE zAAIL of fool me
A 99t 7h3 ZHEd 298 LEDHM Z¥FZFLE CO, 30ppmol $FE A%

sucrose7t H7b HrbHA @& AGYAEAA 11.8&m MY Y3 B8] BAC
2) wad g Wst

malo] MSAHE Hr] st ¥edolsr Felo wANH(IY 4.2.24)F XA}
HALEDZ F35e FdolM EAHUL sucrose7bFrt FH7te] HlEte fs
Aoz COZF FFol We& Hole Fdo] wel 2 Hgo] IAsA ¥tk

o) 4xAFH AEFe #Hs)

Aol HIE B Y8 AAEF FEF(2Y 422585 Y 2 wIFegAE2 24
3 uf RE FYUAM sucroseF7tEb FAHE PR FANCG z2ln gd AR
dlZoAlE LEDZ M =Adola Axsdx, LEDHAFH HaFodMe 4% B
ot AAF 2 AEZo] sy B AIdTe A5 FgFFHAM CO, 340ppme) &
o 30g - €79 sucrose’t EHE AYFALh

B
FAMEE 4 1L5emA71Y FAEHAE ASEHEL wiAE MS7[E9 sucrosex A7t
stxl gten nigvla AFRHAT A HoistA @gsivh wFEH S LED&EM, LED
=4, LEDEA ¥ 339 3d¢ 2uzAL, COE 27159 340ppme filter $3§
Fol wg} AG £§ 159 0013 FHez2 st 7lg WGz AYS 2ApEEE @4
e T
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2) NgAH

I 4210, LED S0 Ztof ofst ZiXie| MAH[W

) Y E e X a5 2%
3 4 (No - hr™") (cm) () ()
Sa0 1 8.18+3.67 9.20+2.27 1.00+0.32
°e 0.01 3.23+0.90 6.25+2.32 0.75+0.25
o 1 4.50+0.40 7.00£1.53 0.67+0.33
oore 0.01 4.40+0.00 9.00+0.00 1.00+0.00
002 1 7.40+1.81 8.80+0.86 1.60+0.40
o 0.01 8.60+1.04 8.40+0.68 1.00+0.00
mgi® e e O mg 1%
2l 1 | T s Y
f 18 I ( 0 %
mg % ]’ ° g 1
20 4
‘g 0
L )’ ]’ 150 &
& i 0 K3
i l]ﬁ__..,_l«- R
AR i 1 0.01 i 0.01 1 0.01
33 34 %4 4
112 4.2.26. LED E0{&0f ofst QKH éﬂxiisu HEE dig}
Z) &9 Z271¢834 No- hr'!
718 /N7 1 0.01 1 0.01 1 0.01
#4l 44 = 4 g 4

AHEl 4.28. LED ZHI0 o8t =AsiY EZY U] YIYEY



3) A%}

el zAugoM LEDF UM 5VFTFol sucroseFAH iAo COZF RN 4%
MFEHE B2 3t 2%, g4, ReAF(E 421052 2AEYY. 232 2E 3d
AM AZtF 37118 FEFAAM Kol G5t en 7t xAol 7 FALe HABY
A 53 FUIed 0018 AlPFrt 8.60cmzE 7MY AUdY. 94 25 I ot 1
o|7b glo] A HAMFLe COyt TEFHE 13 /A7 F71egor Btch XAt
A 0013 /1A7ve] &@olA Bol M2 Aolslgd.

AAFZH AEF(2Y 4.226)B=0HE ZEZNA Z71Eg 13 /A7 A %2
FH9E zole HMFol 7t FAZ Bk =ao| siy Hog oz g4e o F
A=

oj4e] AoA sucrosert HFHA @& MS7Z|EuiRzHAM th7]1F CO7t 23E %
AEE filter§ FH3t2 LEDHNZF S ZHFTE o 2y 2P A3FHolurt.

3. AsPApERe £8HE Al

olo
>

BEHANMGSNGE KA eshAAlM o=Fr HEY + derts PE)
Aste] 71w g @74 wigd BE estduie A@REE ASAHE A vz
st ot

2

7F. Ao et (Gerbera jamesonii B.) wjFzAE £314 LA
1) M
Aulgte] g MGBHERE 43l ol wYRE ¥ SN Zz7
T3 A YT BASHHES ZABIEEA WulgEdol £ AHd rlAE
< ¢z st
2) A5 2 ¥y
7h) 71 <
FAAMEE 2t 35cm 27]19 Qo] HAE FEE ol&FdAT wixle MS/Euz| o] su-
crose 30g - @ T'HEILES HIbkA YL APFEZ Pt
G873 F 703 140umol - m™2-sTH BHa, ¢S ARG 13, 0018 FA
g2 &5 COxx drZlsx: 340ppmo 2 3ttt 7lel widzd, A oA P§
Aulet FEEWHA AL
U) ¢354
3= ZIWMYgE BEE £ AN Ned cdEHAAGY 13 B9y &34 ¥
AR F2)H S ey T §F2HN4 AA A,
A Estde 2E 25+2C, §5 95+3%RH, ££ 0.2m/sec, 3 50%x3Z A A
AAstdon dxte S WozHANA vzt go.

rlo

ey
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3) ANEAH
7h) el

I a2, Helatel Jiel=sts 9

Ty igrel MR

3/CO, 2/&834 Do | AEE TGN /F) 250 AAF(mg/F)
! 30 75.0 16.0+1.9 1.6x0.4 430
0 100.0 29.2+3.2 2.54+0.4 562
70 /340
0.01 30 66.7 15.8+1.8 1.4+0.1 357
' 0 96.5 29.4+4.3 2.9+0.9 547
) 30 88.3 19.7+2.1 1.4+0.2 520
0 100.0 30637 3.0x1.0 743
140 /340
0.0l 30 80.5 17.3+1.7 1.3+0.2 483
’ 0 98.0 29.5+4.1 2.3+0.9 576
) &9 pmol *m™2-s™! 2% g- 27", CO, ppm, F7]4&384 No. - hr!

100 R I
&
4 3
©0
&
& ° &
X
ol— — e —
BEX 300 300 300 30 0 30 0 30 0 30 30_0
T7ie 8 1 0.01 1 0.01 1 0.01 0.01
Zx/CO, 70/340 140/340 70/340 140/340
&3 g &8A 44
72! 4227, HdlEtel 7|W Y sieRe| &IA| Z3E
Z) 949Es ¥ 421134 9.
4) A}

7 Zidiug ek

Adetey AR SPEE HES] A IESAS

Al Er & 42113720

AL

Al ZIHBAEE z2HRFE 4

HEEAME Fol HHA %3 CO, MoppmZzAAA F7lede] AT 13U A¥
F7b FzAC ALl 100% HEHAG. 282 dRE COvt FHE AFT7E F5
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B 4212 Muj2tel 7 BAY si@o] £5A| MSHE

S8 87 #x /CO, 27 w8sr | G5 A4 T
EEEC L (umol - m™?- s /ppm) | (No-hr') [(g- 27O (AA/F) (7 /3)
. 30 185+1.9 | 2.1+06
0 31.3+3.1 4.0+06
70 /340
0.0l 30 19.3+2.1 | 2.3%0.2
' 0 31.8+2.9 34+1.1
o k2
| 30 21.1+2.9 1.8+1.3
0 342+39 | 58+1.9
140 /340
001 30 20.8+2.7 1.6+0.4
) 0 32.3+4.1 49+23
. 30 17.6+1.3 | 2.0+03
0 31.3+2.8 | 3.4%1.3
70 /340
001 30 18.4+1.9 1.440.3
‘ 0 20.4+3.0 | 3.2+0.8
O3 A
544 1 30 201+2.8 | 1.4+0.8
0 31.8+3.8 | 4.8+25
140 /340
001 30 21.1+2.4 1.6+0.9
' 0 31.2+32 | 4.7+18
Y UV U I
oo
<
2 ®
? l
q_l
mg
4
g o«
% J
GEL 300 30 0 30 0 30 0 30 0 30 0O 30 0 30 ¢
7N &8 1 0.0] ] 0.01 1 0.01 1 0.01
B 2/CO; 70/340 140/340 70/340 140/340
£88% +84 s34

T8 4228 uliate] Vi HAY sjere] T3A| 24| HE
F) 98 & 42113 §<.
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&3
F5E (a) 30g- ¢ A7 (b) 247}

ARRE 429, 7HH|2te] 7|LHuit atdY sijudre] F3x Y MIAE)]
%) &9 Fumol - mt-s7!, F71&8814 No-hrl

I FEo] E¥e 140pmol - mTi- 57! M Pt AR oYt

A, g, AAF T 2AHAE AEEF ¥&d ZAFE BAL, 53] AXFA
FSHAE Gl gol T3mg /F e B @e B B 357mg/Fel vl Ehd

200%°17% F7hsigich. ol sig® BE &3t &7 J1984¢ AH oS 3o

2
o)
328

it
N

&)

2 JJHGE AvSeE esddA g4 e AAE agstE tga 2o
Z28(a¥ 422¢ 29 SA44 Hoe ¢3ddAM fZaFegleon 53 35
G gE BolA 100%S HEEE BHI FFo]l 70umolzZojA wjtd AstYgY
T 100%9 ¥ AE&E Jdepidch 2dx wgzdel %3, Fsucrose CO& &
£ A% gz ddAA /g4 E ATl ¥ AFE BAC
3o AKFH(R 4.212)% AAF % AEF(2Y 422809 vReME |48

J

o w3tdo]l AAHog veht A E2H =9 HFa4de ;AT F ANy WY
7ol 7, Fsucrose, F7le@RY & F5Y E& ArtIFEAFdeM wgE Bt
F3F 2HAE B LTl 23E ¢ F AU

. 28l 2(Limonium sinuatum M.)S] 71Wjuly 274¥ 313 3AE
1) Ag ¢ 3y
ANPAEE AHEE WigEe AdY 238 18 Jdl oA dFAPE 2EE 2 YGRE o
3R Z oldh 27k, EF P EMYYuiGE B ©E o834 wdxAL &st4olA
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R AAB .

2) A4
E 4.2.13. AEIE[AS] JUlsiQt EAY ofAQ =SA MRS
_ 4Eg | 9% | wAs | AAF
W g F | F/CO F |8
I L@ | /R | Oh/FE) | (mg/F)
FE=YulYg 140/1,0000 0 1 100.0 | 13.9+46 | 4.8+09 137.3
E % u ek | 70/ 340 15 1 96.8 | 11.6+4.7 | 1.6+0.2 129.8
et 7t g % | 70/ 340} 30 0.01 94.4 11.6+3.8 | 1.8+0.2 135.9

F) @9 % pmol-m™-s7!, ¥ g- 27", CO, ppm, E7]&¥3F No.-hr'l

3) Aza}
2gtEl 2 E8A A& mAe FE E 4213004 BE BH=Z
94-100%8 9ol ARXZ 53 FSHAGFH G 100%9) w2 4S&L dehdsih
23 AF, P, AAF EF A7MGGAA AAFHo R ReFy F¢ ArIY
S 480 /FAd v EFGS et Ee 274 16 L8R /FE e AU

A8 HEEE
Ko
=

t}, 5% @(Phalaenopsis schilleriana Rechb, f.)9 71 NulgzdaE ¢35 249
D As 2 9y A
NYABE AMRE WdEE A4 23 1389 tolM HAFAEY SHIMYRE ol &3 H
on olg wizly Fol 30g- ¢ o]l I HHAUYG. A H ol & wiFERE B3P, &R
Bt Gz Ao widd BEE ol &3t wdxde w3t Alge] HAHUT
2) NEAx

E 4214 BT JUMILHLY HYR SHAl MSIS

- | 4ze | @+ | %a+ | A%
TR RO TR o | /2 | h/2) | (mgs3)
ZFEHu Y 140/1,0001 30 1 100.0 2.8+04 2.4+0.6 32.6
E % % | 70/ 340 30 1 100.0 3.1+0.5 | 2.9+09 43.6
B 7t 4 & 70/ 3461 30 0.01 98.4 3.4%0.5 2.9+0.06 39.8

F) &9 % pmol-m™-s7, F g 07 CO ppm, F71E#ES No. - hr,

3) AHa%

AT ¢8A WS (F4214)8 2W HE2 &L ugstgo Aol 98%014
e e AEELS JYENAo 53] FEYH EFIFM G E 100% HRHAT
2232 d4, $asF, AAFAME A AFgo] ARy EFIFNLAAM AA Fol
436mg /F2 71F =A dgxo.
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2}, A3 (Lactuca sativa L))ol 71l 2448 £33 A E
D AE 2 9
ANFAEZ AHSE WYET A2Y 53 6ol ATFFM G HAEsiA A 4
o} fEBE o&3den PN £EF SHLHE FHE Uh
2) AlgAdn

% %
0 ' W
2 ® . -
5 | o 5
¢ ® o €
3 »
oL- — - . RN S— - 0
GeE 0 30
718 | 0.01 1 0.01 1 0.01
3% / CO, 140 / 1000 70 / 340 140 / 1000
e Fo KHA
4229 AFol il #AY v =3iA =35I8
z) &9 :*éumol' s7, & g- 27, CO; ppm, #71&83 4 No. - hr'',
H 4215, &40l 7l sty siegel F=3iA| MEIE
25 /CO .
] L | 2neens| vye | 23 4% a4
=887 | (umol - m™-s o . _
(No-hr™') |[(g- 27" (cm) M/ | (A/F)
/ppm)
. 30 8.0+0.2 | 86+0.2 | 6.4+1.0
0 81+05 | 9.1+09 | 89+2.1
&34 140 /1,000
0.0 30 7.1£0.2 | 6.1£05 | 6.8+1.8
) 0 8.0+0.3 | 84+0.2 | 8.4%x19
. 30 7.7+04 7.6+£1.0 58+0.8
0 7.940.9 | 7.9+0.2 | 7.8+1.1
SA4A 70 /340
001 30 58+0.3 | 43+09 | 5104
‘ 0 6.8+0.5 | 6.0+£0.3 | 7.3+0.4
. 30 78+0.2 | 11.1+0.9 | 6.3+0.8
0 8.0+04 | 6.0+03 | 7.8+1.1
A4 140 /1000
0.0l 30 6.4+0.1 | 123+£0.8 | 6.4+1.0
’ 0 7.2+0.1 | 54+03 | 8109
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rl'g._ - —_— .. _: —_ -
[54]
2o m
&
F D
0
3E5E 00 3 0 30 0 300 30 0 30 0
7l 1 0.01 ] 0.01 } 0.01
3% / COz 140 / 1000 70 / 340 140 / 1000
=38 A &5 44

% 4230, 259 7| SAE siYre| F=3A 2H HEt
F) d9e 29 4.2.299% ¥4

d% SHADOW [

37«8 1 No-h™'
27148 0.01 No-h™!
27&8 1 No-h™!

27168 001 No-h™!

ARZE 4.2.10. 52| 7|UBHY BAYE uidRel sx=AYE MIE

o T —
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3) Asac
*J—%—J #R2AML ANMGRE S84 2 SANelN 7z S8 By o

e 2AHE £ AU

*ﬂ»# HAEL(2Y 4229 SALAEgE e3AdA g3dgoen E3 3=

7} ggujF 214U F 140umol - m 257! CO, l,OOODDm, 7148 INo-h™Y, @e

i

‘&2‘8 TollA 100%9 HEES 5'.95{13}. ] SA42HY BtEYdS ERIYR
E 247 76.3%, 89.2%° HE&& vehpdth

s 3&%‘ d, ¢ RS (R 4215)9} Ae% (28 423009 ANz 384

f

o Y
13

o
i

4

P ARE Bl JhHuiFe ohvz wMEF &34 HEEH dAdR 4Ue stde

COza2Ad )3 F3ulx]el o]go] njez o w AGEAC Borelye}
A FAdE o AARY tdto] shedrg A el fA4

B HE2 wixsHolo & Hoz AEHYC
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H 5 & AoEz =FulLAtge FHMd =4

A1d A B

A Yurprlild edsT Y PREd zAuFEPe AT JASUG A
o S G2 SA - GNE AU 23 262 g BT ohik M 2 &3t
Zol e AHo vEy A WEol o}Fe ARE RE AIY wEoD gy
32 4 Ut AAE 2FA Raz AY. 53 wdPPEel 9=sn e T
Peo| wdrles 7 BAZAFANE WY L eRIHAN B TAgo] E3 ¥
R7} s wAstn ow, ool Au4E AMstAA WFRe PFAMHE Eol
qE7e) AYEANE FATE 72 8o P AUtk

Hgol zAWMYEsY tRES AQuIES} AdHol g ANdA2 £AHE &
Yol AIAE LRHANE AP sSglo] FHFPY Aol =T ATt @47,
9% SrblNe WP Felyoly AY5Pe EANE TS Adksz Asd
ool B oEee AL A olde ARYAE BFen AN WYY
e AA4 EANe BE EAAYY E84S =Y £ A& AAHY A7 A ol
o A2 &3z Atk

2 ATE olag FAYAL 23 ZANPNY AYsAARID A Fte 473
3 2 Adgas 522 2 £ e 48Y HHE AT A9 F9HYG. o
AFNE B FAoA Artddie g8 AAY SuIE zANYEPe gz
EF WP s APNLFES FAAS AR $A% vEe 2Re 27
WopAlelel 443 AANE BAsSAT £ At g R &5 Aus of
o FARFE A% AZNYATN) g AAY EeHL Hrss Ad e B
P& vE - EA SR,

AARE ZAMFEFe NAERA vge AATHY Wy s FFsAc
of wye gold BAZ EAGE AVTF 1 7128 3 A F, 2ANFse
W 2 e 15U AR, 7 J5EE ogstsd RE s1ed A6 7|
zato] ERWMFNT £34L HAST olF NHEA Yy FY-A2IAE FHI.
227 EEATE ¢3de) $U-N2BANEE AYSDEY 247148 Fgsta o
gAzBAEL AP SAYY vEe TP,

@ ZATHA Wy oa) zAWPsFe SR uge Y s B
FALTO FA® 71eAol o8 AT ALY BARIY ANYF WFAH &5
e EZrde HEsd AGPRFe 98 A2 A - 4uNcY 2 Wels 5
o Bg ATFARE NZAREZ BEHAG(A2Y~4F] WEFE). T ¥§32Fo] I
2% BIARE £ Aot AA £93de AR ZANYERE Yoz

OH -D

Rool
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AAAE 2 FAL, uigrle, &FuE Fol UE dFzAE AAste @8, &%
2, $EAZLE, FEIA FTAN ZHNFAdA Fdir de AER/EAEZYEH 23
g FEAEE £ - FRAAU

A 24 22 sr8rE

A dFE ZHMFANLEL GFE HRY AF S2E8F FHHG AL ALF
of g 2AwFE AZdAd 238 dAPolch tio] 2 M HFZ YA
dol obd HdHez AFHA Zatx A7) WEd 2AMIFTIY FHE F80E 2
A3 Ad R A - A Fol 2AugEvtel wEt @A™ Aolrk e Aoz YEhi
Ao @A o7 e FdRE W FErtN REFoR gy e AP
M3 Zled S48 78] 4Ry, ol ¥ FHAdA A7 - MEE A2 wIeH
vl - distana} g

-2F7Y
€ M —— 73749
s Lie
L ET
A4
@ P
-4
L
(— ArtgF|ertdd| — - AR
-WigR e]4
€ %
X Al
— | & 3 “ER-E%

8 5.2.1. ZXu|Y ZHE
Aubgrlell A sAdstn Qe kg PAFAHL 2 52104 B ule} o] Fu] —
AHAHE) — vl — 3} $A49 4DA2 FEE $ oded, o] FAHAM 3o $
£33 9l 71 wjrlEd wiAd] &, wEl, RzAA S $7)ES )Y
AEAY AAES fx3te o|Eul gprldokulokelrt. 2 olelgl wiokup st
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Z A2 AF 2gHA ol 3 £HAFAM LAl Eob AT 1Y FSUTA
Aol ot JlEd FZAHol AJHR Ud. w2 AP uwiFriEstlA Al
€ BAHES NMEAE 5 e MEE W€ 2ol 23¥H3 ded, 2 3y ¥
Moz FEY AtdPlFd(eldt Artggidelst He € + Ao

A7tF GGy iAo F71EE AHEEA 4L a2 giAl F71F olistgae &9
FREE =8 F4H 2 EIAHAM FFHeR v E ARAIe et o &
HEA 7 B3HY HEd 2 P FFARES 23 ¥ F e #3L 24
o224 WA AGAHY 2R AR F A=S 3 Fo ANIFNGE &
A BE€ FotstA] @71 T viGF wiAe edEE Y F UL AF2IA
AHESAl 71dEe HEAY A2y duHSH ol4E FAAA wiFEd FEE
F3AE F Adk B wjgrId #FxHo] &oldty] W ugA e Gt 42
AEs7E by @79 dE HE2Ag WAHE =8F7] W wgsl Mo &
FAol Zestiy, I 7|zl @58 & AW 2Y o] JEd AS4E FREA &
HEFAde 48E 5 e, o 7led s/ F8E A§ #71EL HtekA & d
Aol LFE FAE A FY, oldstegsr BARA, 193 @73+ F1L A% "H
b #3d gy T GF Aldo] FIiEoioF doh
Fd WM wigd HEMe wRCM FER oy} Al g¥zdd I HEF
A=E dF7NT AR E AF Lot ok It FrtelMe 7] H g 4 EA
FZ XE olYste 20~30YABE €A Fo Zdsta ded, o FHAAM R
TAREOl g EA dEhd A& ¥ ofuzt FEO oj4¥ Fox B Y{HI
L2 JAShe Fol 47 B Aoz zAHUG. o A gt s
21 wiFE 2o ASAEst d5dA Xedds IAaHQ ddo] o &3 A
Adely), 71E5-F, #ead 22 B ARAHA A%l AAHL W] B Aoz
AHHL U g2 2 FAMETe BP9 cHAFAM AJEHL e ALrtA EA
e MAT + e A2 <8 B $47eMEd 948 T3 FAHAUNLH, oY
drZAde FYY Iy SHAYAM FAde w2 IAES Haststed 2A U)o
g+ 3de Aoz yriHI g,

s

oy ¥ o rlo of
[t
ofN

ar J

o e )

A 34 A AdTFR} T

1. EEAALTE
At og Fapalglel HAAFRE AEstedlde EFFAY FYLROE WA A
AAA EgAolet: 2ddA AFIss o] uizsic) o)yt AHZwHdlA BHAo

2 TAstd FA¥re FRs ddse FuSE Hasse AMAFRE AAse Aol
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o 2y drHEe A 2FAuFAde AAH Ee4L Frste SURge XAuY
A FFA B ARz olY AdFrtY YFN 2AMFAAS AT AIFH
583} o8t k¥, ZAWMFAAY FAYH Jdas, 2z A FHZ AU
e 2 sFY ALFE 52 THHY2E Ao AU

olg} o] AFE F/HEFE AMFFEHY AAMHEe wWIFE 50~608, &3} 84
4 300~4008 3 =7t ARG oz woHd £ AAJFqME oy 71Ed Y3t
o 37t {¥(TH, C¥, ACH)o BZZAuIYALE AASILY, olFdA & A7
Me "Hewslded TS 718202 94 2 AA4E BH8Ad (A4 A1d 57t
8 27t guFAde EEMA Z2). BEZAMFAL T AMFEE E 53.1.94
BE upebgol wiYgE 194.4m*(58.89), «3H4 259.2m*(78.4%), SAA 907.2m*(274.4%)
oln}, ol HA AMHE WHL 1.360.8m’(411.6%)clct wiYFL AFYAZTHEZEZ wiYd
g v Y 2 HFAY Nu2dE FAH X ¢dFd $A44& PET24AR
AA A

E 530, ZEHIASEL AlMdH2

F 2 ANHNE B3 NEAE FZ
u ¥ % 194.4m* - 3 %A 2(58.8%)

(24 - H54) ( 54.0m?)

(W) F 4) (113.4m?)

(¥ 2 4) ( 27.0m%)
& 3} el 259.2m’ - PET24(78.4%)
5 < A 907.2m’ - PET241(274.45)

A 1,360.8m? - 411.6%

AR

b z2ZuFsyge YAsEddE B Tt 2980 Hgel ¥ WEAY 3
YRALE e $EZ WA HAGoR oWae Aol FAHOZ % YL, ©
Nqoze AMFRE 240l Ad Brsst mAM Mze ZANFEFL 4As)
A% HFHA TAZPL W7 Mol TAMNDY Y44 9FL UAY £ U BE
2950 e A4 FE7 Basth ANME olH® BAYNE 22 AdAE 24
MYsFe A2 4AH2A e e FAAR £42 77 Astel ¥M AFE B
HEFE ZANFAS dPoR AUERY PR L2FRAL FRsAT AUEAY
e WMYsH soid 2 SAYT TR 1979 WA BER2HAS HEde 22
At

g AAarael o 48 2APsge 4Asedede 25 219y £a9
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°of 28H¢E Aoz FFHANULY, o|FdAM uIFTE R U} {44 F

ok

£ Faloe] B7HRdoz AN FaAA 69%0] DR 71A - Ful7Yulst 15% 78

wrigel oz yehgo.

A FsZe] JHAANEY wiIF F9E B E 533949 2
4m’(58.8%) 129 EFWYEL MAste dHole =F 2049unde] z3Fo|
2 FFEUG. o oA wFFHE FAIZE 1729wkl oz AN wUF
T AXNI}AZ FEAAW, IFER7] T el YoF JEAHA A - %
dele HA A4 27%e <ate 789gtdo], 121 wigH e bR 3

dolle 8% 24¥Wnidel 4 2asE o2 FFHUY.
3 g5 343 §44 FAAE E¥ E 53.4.9 AAH A uig} o) BT 227

Ago] 288

wghel o

A

2% AASFAL £44 FAYL 1559 NRe 2 68%E A3t

¥ 532 =AYz e ¢

SXjo (£T)

A2 FAHNUY. o FoA «d R4 72¥Pdoz

" o4 0o
TE T EETEr) ZR9(%)
E 2 1,691.2m? 51,160 9.8
Al A g 1,360.8m’ 356,635 68.5
(v ¥ &) ( 194.4m%) (172,189) ( 33.1)
(& 3 4) ( 259.2m%) ( 62,481) ( 12.0)
(£ 4 4) ( 907.2m%) (121,965) ( 23.4)
71 A - &y - 78,276 15.0
z 2 71 F - 24,318 4.7
AR A" 7 - 2,500 0.5
F % A 3 1d 8,000 1.5
Al - 520,889 100.0
H 533 eSS 72 ¥ FXtY
ER # = ¥ j;tlfg ] 2
cOAMA : 88.2F
o A 291.6m* 8,820 (AEWA 150%)
WFs AE 194.4m° 172,189 - AEUH : 58.8%
(AEAZ) (=) ( 65,081)
(WH4y)) (=) (99,800)
(R71A14) (=) ( 7,308)
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+ 2 i+ = (A ) H) i
721 A - Ay ~ 78,276

(FF3g ) (3%) ( 11,550)

(zgtEF7) (2d) ( 8,800)

(& o #) (1) ( 3,300) - 58

(PH w€}7]) (1) ( 1,320)

(A2 Hg) (1) ( 1,650)

SHTAZ) (1c8) ( 2,200

3¢ (3dl) ( 12,826)

A = 71 (1h) ( 2,750) - GFARY

A & N (1)) ( 2,750

4 8 o (4x%) ( 4,070) - 59 9 gAYy

(7] el) (=) ( 27,060) - A3 7] 9] 29%
= A 71 F - 24,318

(W ) ( 35,0007%) ( 19,250) - 284125509 /7] (400m 2 )

(7] E}) ¢ = ) ( 5,068) - A gA2EHE 9 24F
AL R A 7] - 2,500 - SHHE 9 10F
F & A # 1 8,000 <18 Ef(Edxe)

- AERA HF Bz
A 294,103 51439 4

FoulgE FAde d2UgLe FE 51 R

I 534 =MD |MAe 72 U EXH
E [
T i Tt L —I(—;_;;!;q H 7
. A A
3 ] 311.0m? 9,410 (5%;‘%; j 4‘1;?%)
s 259.2m? 62,481 | - 249H 7849
& 3 A (24X %) (=) ( 11,712)
(U $-4v)) () ( 48,003)
(H71A14d) () ( 2,766)
A Al - 71,891 -2 He Fxpd 9173 Y
N A A .
E 2 | 1,088.6m? 32,930 (E%L_,‘;‘,i'; j 2?'2‘32)
424 907.2m* | 121,965 | - LAWH :274.49
£ A4 4 (244 %) (=) ( 42,083)
(U 24v]) (=) ( 69,990)
(A7174) (=) ( 9,892)
& A - 154,805 | - &4z Hg £ @ 564H Y
A - 226,786
Foeod 2 844 FAR9Y AEuge BE 51 F=Z
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A4 zAw RG] ) vl g 34
L A%3 33 A4

2 FE7t7 B9 EeAde Idr] ddAMe WA G AEH} F5L 2
st ol FAEY Fostd. 2dd FrtgdA 2w A FLE F ds
- 23 Aol AFH U wWiFrIeFEe] FAEE AUR dedn IR
TUHAZTZ7E HFsrl g HE F7h SAHoE FdHol w2 FF F
st £ F3& Addste dde 43U A7 A& 5 ol YUk
34 FEALE d3ez ¥ AE FHY2 AT ¥AH
S WA g ALY Bod £ oy dFEe Fecs

HEELE d3dte Fo47 d35o] gleda WIRe A FA E3tsojob 3
A dEe] Fazste]l A%d dF FEAIAANE ZFe Aol ugAsich. olHF
AAAA] = zAuFEsE FEFR FFE AeHeE e AL oA
F8 Aol Hz U4

A fdoRE HAYLS dAHEL HFE IF 2237 FAHH AX HaF
of g =AwFL AlFdAd £33 dFolq. ARG FHEde dEEel ¢A4E
o wigeAd vEd Ax ¥ AAFrte FAM dANEH} HYPst ST xHF W
Gl Fostr glen, £ o FrtFde QUYAFZTE wdde FUHAARH oe
7HA g FE5E Agstd wIFste b ol27] 7R AEFACl Frhd we 2
zpol7b e Aoz zAHAW. olF zFAwMIEsi A5y de F2 AEE RY
dRAEFToe THBE v dAFY, 29FE, AHEdE, F, $8 FolL &2
2}FFAe 2HELE HFEso A, dAx, Fhlold §U A2 deyt a9
3 ZABsTESYe AMaF AU FA9E Frke e, o F o FI A6
271E ddeE 2ANES AZT FFel e Ao FAHUG

olzigt HE ALt & AdTFoMe 2AMEEIIY AI=T ¥ F2 FAFFTONA
oz dFRE AuErty Fa7t A FHE ALz diHe FEE FEE 474 |
A dERFRoz AAsE ZAY B4E dAsAT. AAE E2 sv(IA4E
), ZBHA(5228R), 223 B7I(H4F) Folth o AFEL AYZAAIME
A7t Fu Gzt v Fd A BYo vlE wjFr| Vol GEEHL HJRYSE] FY
Hol 7R FA A F33A AGMdd & 80 € F dgRez FHHUSL

N o = o x
ﬂt’

o oo b M ooX
=
o
rlo
]
Jo dnt o
Do

e

e Jm ¥

4
fr do Jm ox rir

2

2. B AAsHn e

M FsEe 2 AUTES Wgd AR wiFddol HdA=He g ol JsA
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238 4 Aok £ SAdTN HA" WY WHe E 541N HE vst o]
113.4m24, of7lolE wWobt) 50R(74 : 117cm x 68cm x 48)7F AAE 4 Aok wjode
129 A9 5@ g £E oholm WA £2E 91004 FEsF Bok

223 rlME A AFE FY WEAL, & 3PP, 2gH2s, B 5 kA z2
o Agstel S0l WFss, Wd 502FAN Atk o]gY 4 U= WY
B2 2 EZO 1xH SIS Agse Aoz AASAT. TP AAY se5Es
AN EPBL A 253, AEEAg @l 27t 33 4ibo] e Ao PFs
488 5 AN5Ye 23390 o9 o] 23¥ AP B A4EYL Hw My 4
2 Adstel BHYo| 2508 T 2EtEag Bk 77 3008FY Ao uehi

F 54.1. TRz Ae| g MAsE =X

7 + F  # X E2 2 A
v A 113.4m* 12.6m X 9m (34.3%)
gy $ 332 F4 :117cm x 68cm X 4%
i) 123
— gy 36474 9170 x 4 (774 :400m Q)
— Ay 9,100 36470 X 255 (255 /%)
A7 BAEY
(AAA ) g 112 AME, A7F QA 258
-3 % @ 250,250% 9,100% x 112 X 2.58)
g 112 AR, A7 WA S 33
— ZEE A 300,300% 9,100F x 11% x 33
oo 112 AFS, A7 AAksl4 33
-4 7 300,300 9,100% X 112 x 33

FoolFddol dAHE Il Fe ZF S0x0H, olFojA RAtFgu g ol g™
T e WFde 3BRY.

Y 2AMFEEA A7 B ALFS A FoAM g e SIFHAM TA
Av A&l B33t 4E/HAI Ae BE FTAsH dEsiden, 2 A3 E 54.2
o AjAlse] At

E 542 TRUYZHO o7t @ MAMZ X
Bl o 3 3 .:‘,_: 3 3
* 5 Sk Agagﬂ Juﬂo&;weg“ HEg ﬂé;;gw”
) (%) (5 (%) (%)
T ¥ & 250,250 100.0 250,250 100.0 250,250
2EFE] & 300,300 90.6 272,072 98.0 266,631
25 7] 300,300 96.9 290,991 98.0 285,171
Al 850,850 - 813,313 - 802,052

1) MFE YAF=w4AF xFA3d9 A
2) £3t2 AAF=udr YIFx Ay Hue

- 373 —



3. &y FA

ZANGEFe] fede 8 Bojrgozwt ALY Ax, 47 B BojsYde A4S
o #2 7tAE Ftd dzddch A z2ANGFANE $228F9 AS WYRE

YHNY &ANY Fo 2eT oy UAHERE £HARS AN e WUR
Hepolq Bojate ol Uwma Yoz sHol Atk aFY dME BAGFHLEA
34, 282, 2] § ) F% 2Rl gid 9IRS FEO oldsie YA
&3 SN Fol Fste R A sl A2H B BSYe 2R

=¥ 3% sbde sHSD 2uE2d A% 19979 @A 2Absvtel Hawusid, 2
zAMFs7ie AT AuBsi) AFE HZE AHAe AfaAAT, e 27
MFROl e AFzbel WAHA Raz s WEel 27 ZAMFA disHe &
3 4ANE 23S F AARZY F943 vasel HAgolgcl 4¥Y £ e MolA
2 st

olsh o] 2HY ZAMFEAe A7 B BAFYL F 5430049 2ol 3r2uua
Q Aoz uehdeh olFdM syPdol 37.0%5 AANAL AetHAG Brle 32.3%9
30.7%% 27 AAsAh.

E 543 THLSHO| 7t 2 Doy

4 = . e Az Boj5q
K (=) ) Z4(49) 7238)(%)
T H @ 250,250 550 137,638 37.0
2EFE] & 266,631 450 119,984 32.3
= 7] 285,171 400 114,068 30.7
Al 802,052 - 371,690 100.0

1) €3 S48 4339,
2) 19974 A ZAbEste]l B BoiztAY(FY B NF).

4. AA) 4

7h AT A4

ZHMFEFY YHle B ALAste B - ez pREA s B AN
ke QAHE HIR&Aq AME di Pz, EaaEe g@ olx, 2Fy),
Alekd], Agu], XE-JEFYY § B ALE A8 £YE AYvlz 2AHHT B - 3
dule E3u], S5, AuaFy, APAFNLY 5 Ay BHvE TAHED g )
€& 19979 A BEQ47HF S Ao 2Esgon, 2 A B 544 % R E 52
of A|Alse] gt
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ZAwFEge] ¢ANE @ B c8He 97 FAME 50T es FHHAT,
o] FolM B A} 220muto g 92%0] gagon Mo FPHle 2Yndo
8%% AAstAch. ¥EE FA4& BE A7uzt AA A9 3B1%E vdulgozE
78 & HFE AANAL, oo AE&9H 18.6%, #7HEzY] 12.8%, FE - JETF
Al 8.2%, BFFYY 4.9% woinl, o]F vlgo] A B FoA AR e vjFL F
2 79.6%0°l o223 Yot FL& vFo] i S ¥ §AEEE ANEYE & P2,
1) 1z
ZHNEFEF 28972 FAFAAG JAFAAZ FEHY FAFARE A
o2 FHHYA1F)E vRHA wgri£239), 3P/ A(2Y), %’é**alx}( ) 5
2T 7908 FAHI AFARE FE WYGE oJYF}dd issHe JE4FE(HAAY
60B)EZ FAHEH. ol FAASIA AFHe A7 ddAHE 19979 stH ez of 88y
Rbfdoln, of FollM ZFAIFAIAEAA AFHe 2AFAAY 7 AA Anve 3 87.7%
g A A
2) Z7Hdz
B AAAAAM Y Ee 75Hez Ay stAe afo] gade AE, 714 -4
v, FFar%, AARR7] T LA M 2ot ze g AdsAc. dzdye 3dH
S AEERAT WEEdre 2SAYAAFHY #AE IFAINEGETFEE FReo 2
o FHEE ARG FHE REZANGEZ A7 Brbdgule 329 Trdoly, o
FoAM ALE 77t 68.6%2 & ¥F S AANSHUL, 2 thdol 7A - Ful AzE|z
26.9%% AR sH%lt.
3) AE&Ay|
A& 2ANYEF S AA - 293ted 288 TE FaARY U oz 2
st} EXAE &9, 1AAEEHH, FFEAZEHHE FE g o8 AREYHe
19979 A AF28 Y dAFEed Q 125%F HE3ld Azedd. ExXgG¥e E
AG7tAo] olA&g Fatd AFIAUL, TFALLRQuE ANE, 714 - By, TR,
AR T A AR H@ztga ZEVMYE §F Yol olAE S FE A
stk 2T FEAREGEe A FAFH FUE FEAEA v & AAWE @ F
Holl AZAF(0.5)9 oA HEste At ZARELEGY AL T A4
YWzt AzFYU7MAANAM 27 zn] APd s FASE Fdoly, ole ALY Ax1Y
7heiel of 1/2¢] sigEch 2831 {FEARZLAY AdoM HE2AFE F3e olfE
FAE 25T U FYse Aol ohY AT F Aild AX FYsHDE A4
717ve] HARAAE ANE7] A Zolch olet 2 dbyol 9 A E AY ALY
vz 479 tdoln, o] FolrM IAFRELAYI} 63.3%2 7t € HFE ARAFHAL, o
oM fFEAEZAY 23.0%, EANAREYY 13.7% LolAth
4) BFTUH]
AW g o $+FF 2R E AP Hgog Frite TAc HAEE w02 B9F

T
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o 84S FAAFed ol AU ot FrkzAbd o3d FFLE Ay F
Fol vz @FHo UL JHHo] FAHos] wEd RFHFH HEE o] U
oy Y, AudE T F2 GO} AF S228F B¢ AFT AE AEHz
dedt 7te] 3vtolr] wWEd 23R AFE /¥ dovt de Rez AFHHY
o B4 AEFoM 2EE2G Byl BFvtFe] 29 3HY FER vwAd I
Holdey AL £ AFFY 2+ B9 40U Iz 2rigoen, ofd oz =z

o
AujFsAe A7 ZFEYH 129 RAFos THTo] 98.0%2 WEEL AT Ao
182237 4=3
E 5.44. ¢S] HZE M|
. A7ZE F A A 22y A7k A (HY)
T % ZA(2Q) | 7AN%) | zae | =g8= | = 7]
o A AL 7}
A A w 87,800 35.1 26,340 29,260 32,200
(%A F AR ( 77,000) ( 30.8) (23,090) (25,660) (28,250)
(YA FA13}) ( 10,800) (4.3 ( 3,250) ( 3,600) (3,950)
77}V d zhe) 32,077 12.8 10,692 10,692 10,693
228 H 46,624 18.6 15,940 15,242 15,442
(EX A2 2-ou)) ( 6,395) ( 25) ( 2,132) ( 2,132) ( 2,131)
(ZAHAELAHY]) ( 29,499) ( 11.8) ( 9,833) ( 9,833) ( 9,833)
(FEAEE9) ( 10,730) ( 4.3) ( 3,975) ( 3,277) ( 3,478)
2EZYY 12,240 4.9 12,000 120 120
Al o v 3,731 1.5 889 1,421 1,421
A 3 9,200 3.7 3,067 3,067 3,066
FE3dy 6,671 2.7 2,224 2,224 2,223
A A E 32 1) 5,349 2.1 1,783 1,783 1,783
71 2+ A ) 4,034 1.6 1,308 1,363 1,363
EE - AEH| 20,556 8.2 8,168 5,986 6,402
AR E oy 803 0.3 268 268 267
A A 229,085 91.5 82,679 71,426 74,980
o Fuf - 2]
E o oy 3,899 1.6 1,217 1,296 1,386
& + v 1,800 0.7 562 598 640
o B] 1 E v 2,640 1.1 977 853 810
© Ay ey 5,575 2.2 2,063 1,801 1,711
gty 7,380 2.9 2,731 2,384 2,265
A Al 21,294 8.5 7,550 6,932 6,812
- 250,379 100.0 90,229 78,358 81,792
(100.0%) ‘ (36.0%) (31.3%) (32.7%)

1) AREEY, AMZHE, A8, AH6), Ho¥) § I
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5) ¥ - AEH)

FRE YRS 28717 e FEO olysA Hed, o AFAA XES
AEH g0l 29¥T dutgos zAuWYErldMe dRAERY e IFXE(E
Hol)st ol7]E AtgEr £228F9 YLFe YEEY HEES A At TN
A71Me 3HTY A AAFE(72F)9 o7E AMSdR 2eE2e Bre HXEY
EHHEES ARE Aoz dlo u§E NEaAG. 2FHNYFFAM XES HE(EE
ol7]) F¢holl A2 A7 Hl g TF 21uudolny, o] ForM THUY XE - JEHI}
39.7%° @893, 2etEl29 Brle 2z 29.1%% 31.1%E A AT

U, B A

zAuFsAo] AA7NEE B¢ B 15T AN E 5-4-504 Ee vt Fol F
A 3619, AE 2 2049, 9] 287902 3HITo] AHo2 EA eI 2EHE
29 @71E A W4 F£Fold, 2y ZAMYFFY SHE S dHFHeE HE
571 ogct. oy ZFAu 5L Mgl Wobd A oAl B 17T AdH FUt
of uAE 9L HAEAE FEEE BHsgon, a1 A#st E 54.6.40 AAH
Ak,

E 545 22YH g 1T MAH|

N z 3@ SEE = T 7
T T za@) | % | 2a@ | % || %
cm AAAT
el A 105.26 29.2 109.74 37.3 112.91 39.4
(A1 Z AR { 92.27) { 25.6) { 96.24) ( 32.7) { 99.06) { 34.6)
(A1 ZAH2H) (1200 | (36 | (1350 | ( 46) | (1385 | ( 4.8)
727} 74 42.73 11.8 40,10 13.7 37.50 13.1
AR L] 63.70 17.7 57.17 19.5 54.15 18.9

(ExZEg9) | ( 852) | ( 24) | ( 800 | ( 27) | ¢ 747) | ( 2.6)
(ZARAELAE]) | (39.29) | (10.9) | (36.88) | (12.6) | ( 34.48) | ( 12.0)
(FEA2&EY) | (1589 | ( 44) | (1229 | ( 42) | (1220 | ( 43)

B 47.95 13.3 0.45 0.2 0.42 0.2
Al ek ] 3.55 1.0 5.33 1.8 4.98 1.7
A9 v 12.25 3.4 11.50 3.9 10.75 3.7
FE39H 8.89 2.5 8.34 2.8 7.80 2.7
Al &R Al 7.12 2.0 6.69 2.3 6.25 2.2
7} 2+ A #) 5.23 1.4 5.11 1.7 4.78 L7
E£E - 4EHY 32.64 9.0 22.45 7.6 22.45 7.8
AR F 1.07 0.3 1.00 0.3 0.94 0.3
& Al 330.39 91.6 267.88 91.1 262.93 917
A%
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N} T 4 9 ZEE = ElEL
T ¥ @) | % |[29@ | % |22 ]| %
o Hof - Aey 1.7
¥ #Z v 4.86 1.4 4.86 1.7 4.86 0.8
£ % v 2.25 0.6 2.24 0.8 2.25 1.0
o] Z 5 v 3.91 1.1 3.20 1.1 2.84 2.1
A 77K whu) 8.24 2.3 6.76 2.3 6.00 2.7
ekl upt 10.91 3.0 8.94 3.0 7.94
8.3
2 A 30.17 8.4 26.00 8.9 23.89
A 360.56 100.0 293.88 100.0 286.82 100.0
1) AAF&EY], AAdFada, FAY, AHy, Hdy 5 237
T 546 UL JISEY 2 1FE ML
2 " A Ak WA steEd Ae(d/F)
= @/7) | 90% 80% 70% 60%
A 105.26 115.51 128.32 144.80 | 166.77
Z 7t A 7 v 42.73 47.47 53.41 61.04 71.21
A4 B &9y 63.70 69.81 77.47 87.31 100.43
FH S| = F 29 o 47.95 47.95 47.95 47.95 47.95
EE - o7y 32.64 32.64 32.64 32.64 32.64
g A3 38.11 38.91 39.89 41.17 42.86
Yo - Bgu? 30.17 32.07 34.44 37.48 41.55
A 360.56 384.36 | 414.12 | 45239 | 503.41
A A 109.74 120.43 | 133.80 | 150.98 | 173.90
Z 7} A 2o 40.10 44,56 50.13 57.29 66.83
2 2 & 9y 57.17 63.20 70.21 79.54 91.97
2EEA | B F 7 ¢ 0.45 0.45 0.45 0.45 0.45
XE - 4 EHY 22.45 22.45 22.45 22.45 22.45
e Ay 37.97 38.71 39.64 40.84 42.44
o - g w? 26.00 27.60 29.60 32.16 35.59
A 293.88 317.40 | 346.28 | 383.71 433.63
d Ay 112.91 123.92 | 137.68 | 15537 | 178.96
Z A7y 37.50 41.66 46.87 53.57 62.49
8 89y 54.15 59.64 66.49 75.30 87.05
2 7 =2 F 7YY 0.42 0.42 0.42 0.42 0.42
X E - A EY 22.45 22.45 22.45 22.45 22.45
71 F Ay 35.50 36.20 36.71 38.18 39.67
B - #gfu? 23.89 25.33 27.50 29.47 32.57
A 286.82 309.62 | 33812 | 374.76 | 423.61

F 1 1) Aoy,
2) ¥ Au]

A, Sy, ALERAE], 71ZANE, L2EFH EF
5, oy, A7y, 7y Aty 23
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ZAujgFEgol SANEE A 2P 15T Al 610Uy sHE & Word
F& Zssto M5S0 80%TEUME 414908 SANFA v 14.7%7F F7H8A
2, 7HEEC] 60%Yde SAFAC vis ¥ 39.3%7 71 503¥olth ZEEl A
ol B 157 Aiule GATMEA 204Yold oy sHEEol Holydl wel A Ft
3t 7tE S0l 80%TE Yy 36U HANFA vl 17.7%7F FrtsiHE, M5 E
o] 60%2 HWoldule SAFAS vls) T2 47.6%7F UM 434Yeldd. 2z 2]
B 133 Ainle GA7EA] 287901924 A58l 80%rFEdd e 3384, 60%-EY
e 424902 SATEAY vis) 17.8%9 47.7%7 7zt Frbste] sHEECl Wl
el 2 157 Al & 2oz ZhEEee 98 4 AUtk

olde] EANAN:E ZAWFEZY /NEEL wYdozH B 1FY AMME AZY £
JE 7beAdel oie Age AL AAE F3 Uuk §3 2etelag @i A JtEE
2 FYoEd HPAMHE A4 £ de AdXe 498 2 Aoz Jehgdh =3y
39 7580l TolHol wel FFAMIL Fadtdes dANE v R A
o] oA wAlE s Py % AREdH] § 1
Augo A7azs A FL8A7 GEAY A2 EAHAG. 2eE|29 3$ B 1F
g AE 7HEEC] 60%Y Y 434oA ATt EAldle 2049 T 140¢el HZ
HA=d, o7id A, #sgzel, ARL9H 5 264 dzdo] 130922 A4ty
Ao Ao dFES A Aoz YERG.

A
e

o

L ol

A5A zAuAgle] S B4
1. zxujersae] 2ozt

A Fs TS AFste F2¥ FAFY e oY IJdsgr & 5 demg
F EAo) 3ol Aof ¥ Aolth matA oriME A4
43 H &g wustd A £ E 23 - Yristdedw, 2 AFHt
# . Aok BollA He uieh o] 2AMYE Yol AMstEE Ay AT
Eold e 1219wdd Aoz FAHUG v G dFeuis Zo| @xsbFold &
dAoz HHHs oegog 7H5Eol HRobd ZA¢ FAF} " go] ofFA Wan, oA
849 W@ 9Fe vlASAE THHUT
WAz giule 7hEEol Welye o mF FidPou wEde AFEF v
dto] ZastHE Advle 3AHELR AMAM o Fifol wEde F2Ed WAA
4 q& 7t Eol Hobgel wt A}A Fol=e AFE U

— 379 —



sedvrdoz SasbEAd s Fal 95%7 Fol EUY. 2T HEEC 60%FE o
$2 WolAA =B AAus} A A ANE Yehd Aoz BAHAG

H 55.1. ZXuietsEel HAMNT 2N
2 g 2o A 7tsEE A4 (HY)
- (1) 90% 80% 70% 60%
FF3AEY 606,728 602,853 589,977 595,102 591,226
E A 2 & 51,160 51,160 51,160 51,160 51,160
U 469,729 469,729 469,729 469,729 469,729
A e 85,839 81,964 78,088 74,213 70,337
A7 &S 371,690 334,521 297,352 260,183 223,014
B B9 371,690 334,521 297,352 260,183 223,014
(2 3 &) (137,638) | (123,874) | (110,110) | ( 96,347) | ( 82,583)
(ZEtE] ) (119,984) | (107,986) | ( 95,987) | ( 83,989) | ( 71,990)
(g 7) (114,068) | (102,661) | ( 91,255) | ( 79,847) | ( 68,441)
7let 4 - - - - -
A7 At 250379 242,143 233,908 225,673 217,437
B A8t 229,085 221,796 214,509 207,221 199,933
(1A W) ( 87,800) | ( 86,720) | ( 85,640) | ( 84,560) | ( 83,480)
(7t Z D) (32,077) | (32,077) | (32,077) | ( 32,077) | ( 32,077)
(zH £ & o)) ( 46,624) | ( 46,139) | ( 45,655) | ( 45171) | ( 44,686)
(237 44) (12,240) | (11,016) | ( 9,792) | ( 8,568) | ( 7,344)
(XE - 4EH]) ( 20,556) | ( 18,500) | ( 16,445) | ( 14,389) | ( 12,334)
(71 & ¥ £) (29,788) | ( 27,344) | ( 24,900) | ( 22,456) | ( 20,012)
o - ey 21,294 20,347 19,399 18,452 17,504
A7 &oly 121,311 92,378 63,444 34,510 5,577
AYEEY N8
o & A o] ] §(%) 32.6 27.6 21.3 13.3 2.5
2I7HAE (%) 56.3 53.5 50.1 45.8 39.9
FAEFYE(%) 27.7 23.0 18.2 13.4 8.5
FAE3 A& (3]) 0.61 0.55 0.50 0.44 0.38

&d 2 G g F949HE

o A4 29 &
% o

AEFAEL E

[e]
4g

w2 oo §

Fudoz
e 9B S szl A

27kA] F8 AEE ojfdlo EHE it FAAY
Jelle giEHQ AF2A njddolog

FYTTNA BT v &L AFEA FEF £oldg WEdoz Yrol FI HFRA
ZAde 284 UYshlle AEolh
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A debdoy stbgEo Wold £& 3 7astd stEE 60%Y ASE AL 2.5%
g fASAD. 22 FAEFYEL 2AMFAY FAE FAEl Aok AgFo
2 EFHAEE Yede AB2N ol AE2EHHE FF FYE FEIARZYL
2 UE Hgoldh EFEZANGETZY FARFAES 53 A SxsAde 21.7%
2 Uiy 5 F£FE FASAL2Y tFEC] HolFd w2t FAA Fidte JMEE
o] 60%rEdME 85%2 AFeH ANFUFEY A 125%F 4IF A2 Yy
o 2 og 2 Al FotE FAREY FRAEE FTHeE JYrhe AEY F
AL EE AU o HE&L Eds HAYAIN) A% 1EdFgA FAE] R
FaPerte vehlles ARE2A A7 dEdE FFARG22 Yx v Eoltt. =)
°o“"é}«l FAEINAELS 4B7HEA 0615 R 7hEEol BAES4E A Fasto Tt
g0l 60%¥4de AL 03832 W @*e FES vl oY@ ¥Ee FHNEE
XWIE & Ffol= Ak Azl HlE 4FE) $Ee RAo2A dHFE oY A+
gAsta XE A¢ A8 B0l HolAH AYFAE %sE Tteddel wWe 2
A& AR F2o9dTh
°?—1 ENAFAE 0Fo] & o zHWFAMIL FAHL xou ALY JA&RT)
< ZFY-AREE dF dgHe A2z 2 o+ ey, 2AuGERC F8FHo=R
957 M e Aoz 7HEEol 0% FEE FAd ¥R02 wdd

o

XS.

2. Zl7Fdekuidrl €] AAAH A}

2 A 3 AFAFAF ANIFREIEe B SIS Gried v z3
st el 4 FAAIIE 2 HoAJuE Ased A A4 £ Ade A
L2 FHHUY. F ARSI etdFNgrIerd FI4AE v - B
Az zHFERY A7 °l‘4° 1}7}"89}311%01 1219 Hdee 7 guige 60wt
ol vs) 7 27 ¥XE, B 1FF Ao 3PP A F leldd AY v
<R ey LBE LS @7 H 73-"r‘: E}7P°§°<}HH°J°I A7t Ful ol vls) bz 1.34u0 9}
L2WAE o & A22 Yy

ojgt ol AtFYMYErIE FAH A7t AA vEld AL BYY o J&EF

A% Mg Er @Yl TAsAL 4ol A FEFAN} g B Mg,
F ATE A8 B4 doin ded A VPAPISE SUY A AT 2
g2 Axgsld 4RES UF 3742 F AW] ARl

S % NSAEANE T 209 Aot 2A ge Aoz udus. ¥4 o
F sk gol ANIYNPIES EAT A4S NFVL BARA, LFE AAE 4
¢ AN, a93 £8EES ¥Y ¢ Ae SHPA § YR Ao FrtHz Ay
@128 92 AYATel 342 £28uh 2AY o Jee EUT A A @
F 718 AgHA @) el Aug 32U & Yok



I 552 ApPlSQuiAr St EPISAuAI|S2He| 2 Mot Blw

2} 7} Ful & EF71E Ful ¥
ol ¥ A v 53 333
A B & (%)
T A @ 100.0 100.0 96.9 98.0
2 € E & 90.6 98.0 68.8 94.0
T 71 96.9 98.0 78.1 98.0
g AE(F)
3 3 & 250,250 250,250 242,492 237,642
2 € E £ 272,072 266,631 206,606 194,210
S 71 290,991 285,171 234,534 229,843
g =2
Al A A F 113.4m?(34.3%9) 113.4m*(34.3%)
vl & o & 50% — A7} 33% 50% (E}7})
[5}7} 17%

H 553 X717 |2 EP Ui YT |2t ZE M2t vl

714 Ful ¥ B}t Ful ¥
v ¥ (A) (B) B/A
F A (M) 520,889 502,493 0.96
(i F %)Y (294,103) (281,118) (0.96)
(& 3 4)? ( 71,891) ( 66,480) (0.92)
(5 4 4) (154,895) (154,895) (1.00)
A7+ s EA(HY) 371,690 305,492 0.82
T H (137,638) (128,036) (0.93)
2EFE| & (119,984) ( 87,395) (0.73)
R (114,068) ( 90,061) (0.79)
A7F (R Y) 250,379 245,262 0.98
B AL (229,085) (223,968) (0.98)
Fof - Fajy ( 21,294) ( 21,294) (1.00)
AZF ol (M) 121,311 60,230 0.50
o &l o] E(%) 32.6 19.7 -
B 1539 A4)(L)
T H 360.56 372.20 1.03
2B E] & 293.88 394.98 1.34
R 286.82 348.69 1.22

Fo1) ANGFREIE S =9 Ay AZAROGA) S &5 COTeRAE A
2 Adxsted 12985HA(AB8A 10,5344, COad3x 245184)9 F7}
atgol &84,

2) XV}P%"JHH%H%‘% N Ze «3FAE A2 dXsted 54118949 F713
w0 &8 %¥.

3) A7td g Grle s ALY A 7 ALEA dig A7 (100d4) 9 2
2 £94)(1,14989), 283 H718(1,8054Y), v Hen](2,3664d), 83
T TY(792dY) T RF 7,303 Y9 Friu|go] 2aFu], W] Aoy
186 ol HZH.



A6" zAueRAglel A bR B4
l. FAE &9 HrIA R

FAARE Ol W AAA B3 BN AFAAH FHAATL okdet FUFAY FH
A Ade 284S SR AGAIgdA @ At AM FUAAC Aeing sl
E7h #Hrbste dud BA7IYelt drjde RFRAEE Hriske di3AY NER A
92 e FA-uEHed HEEAFAELS SHs 2HuFAdS HAH B4 S
AT ol AR AHF 5L e 2E oS P

7}, 491844 &(B/C¥)

%0]-] g4 & (benefit-cost ratio)& TAAIPIOE st WAHE AxY Al
AANEAS AaE AUl ge] BAZMAEARCS Uy vEe 2aw 1 A4S O
3 2,

_ e Rt Z Ct

=Lt B

4714 B:ArdSole dartAE
C:Atdulge] ARstxEa
Rt : tdge] ARl4e]
Ct:tdsel Apglule
g g (AR 7)5u] )
n: ExAYY geuds

A9 Yol AN Foulgulge A7e Afae ALY uF AR, Y
4oz YAl B F% £ouguge Ropunh Ape slHugoz AP 49
vlgulgol 1uth AW 4ol dokx WHHW, of g ¥LFE AJEAI} 22
=&t 5o Aoz B,

B
C

Y. WEEA$+AE(IRR)

W2 E2} 9 F (internal rate of return)o]@ A} 7i7+Ee] dAxpd AMY
FHol] i AxbE Adv] 8o HAMAFA ¥ &g 12 V=g IS, b
o daE Aol AMANFAS J(0)oz EE FU&LT TIG = 4
ApdEL ZAMGSTY MG &9 - Hd La=He TE AYY|Eo] A Z+
2 %9 FA4E HHE £ Y=y dE A HIFFYEL duidt WRERFYE
gura e ogd 2o

s R oG

S (1 TS+
T= < Rt < Ct _
= Aty Era 0



A9 HolA HEE o] v WRFAFAE(RR)CIH, o F4&2 A2 713y
43 vlzdd. WiRAFAge] A2 JHHgEn 300 FAWFLEANY 77}
e Aoz B £ Adk AR JIHEEE 19979 A AT AdFU
@ 125%FF2E 2R WEFAFAEC] ojRYG x& # FAL ¥F AT} Ae A
dez ke 5 Aok

2. Aol st vl gl A

2 FAAM HdAE BEzAuFsE FAARIol FAHLE BFEA Y AR E Yt
3t7] st FAARozREH 2AY sz Jd4sEe TE F93 ¥4 19973 W
74 g HEdte AT A71M EWMAE AL AL AEHA AT AR ELS
AN FEAY AAEd oM FIE Rold, mtM olE Alole FuirtAv &L

HEol fle ZAole /M3 S wgez @ Zog.

2w FEge TR T AXH dAFHEe Aoz TFsd FAHE w3}
Atk Adxde F2 dANYR Nz FEHeE FYH0, FHA dxde £
AL ANEE ALIAE Fede Aes ZFsAd. 22y R 7173 23
A Uigdss dAste 25dez HdASAL AAZIRFA AAZ F9] Eus 1A -
Au] 2 71g Alde disiX e dAFREE A,

2 FAZAHAA ZrHdule 2FAL deds A wE2e dAHY e Z6
fggez Agulgor AGsA oly UL, FaAEd dE FEAE ARINT HF
dxel Aoz Agsido. 223 AdAAG 71A - dY] & 29 - dAste #
oA Bste A% zAITHEF FTolEL IUFAH FHAM £ o Ay HY
o d¥olmg AGuI &N Aot EF A2 oAyt BHHoR AZHE
AHE WA FaAEY st5dolmg APu|Eos AYGA ofyid. ol FALH
o] ZXo| Rz AL RE Ao diFd 4L EHdted U7 dEd Az
grgolu 1 olgd & F£dAol gF £ glde dd 7gden.

a2y AGNZFY AR vgg FAYG A FUt AleFE oy dF
HEEA, 22 B BRYBEA F& AL 2dzde vzy 3 MFES A
£3AUL, AIF71Zel ZFASd Wt HEES YIHer 59 die EFHA FAY
€ Aok &, ARGl AFHe 1AdRY HEEL 60%2 AP} 2 F )
10224 ®o UY7td 5apdEREE 7hEEC] 10458 #A%te A2z 7Hdsq

(L of

3. ZAH Bgd Hot

A 834 $HZ#E 2E E 5610049 2ol £94-088&(B/C&)o] A&
125%°04 1€ 23893, WHEEAFAL(RR) =3 AL 71368 125%& A
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FEstz dol BEZAMNFEZS FAANAL ZAH22 g4l de Aoz HrHAUT

F 56.1. ZABHAALYS] HHIH ElEY 24
(&8 @ ¥4)

HAdE 1998 1999 2000 2001 2002 2003 2004 |2005~2024
A E -1 | o |1 |2 |3 | 4|5 |62
oAb ¢ H] &

£ 2 174,744 | 288,190 | 13,302 | 13,302 | 13,302 | 13,302 | 13,320 13,302
(=] =¢d) Grso| () (=)t (=)= (=) (=) (=)
(BE AR) (123,584)((185,377)| (7,223)] (7,223) (7.223)| (7,223)| (7,223)] (7,223)
(714 - 9)) ( =) 1 (7L160)] (5114)] (5114)] (5114)] (5114)] (5114)] (5114)
(718 A14)1) ( —) | (31,653)]  (965); (965)}  (965)  (965)  (956) (965)
IR - - 172,751 | 180,502 | 188,253 | 196,004 | 203,755 | 203,755

(R 4471 (=) | (=) [(155,247)|(162,050)|(168,854) |(175,657)(182,461)| (182,461)
(fef - gejy)) (- | (=) | (17,504)] (18,452)} (19,399) (20,347)| (21,294)| (21,294)

% v 8 174,744 | 288,190 | 186,053 | 193,804 | 201,555 | 209,306 | 217,057 | 217,057
oAb & ¥ 9
B Bo)49) - - | 223,014 | 260,183 | 297,352 | 334,521 | 371,690 | 371,690
e F Y - - - - - - - (64,447)7
3 % 9 - — | 223,014 | 260.183 | 297,352 | 334,521 | 371,690 | 371,690
(64,447)7
NEEDE 174,744 | -288,190 | 36,961 | 66,379 | 95,797 | 125,215 | 154,633 | 154,633
(64,4477
B/C&(¥Y&12.5%) 1.2207
WHEAL4£AE(IRR) 22.10

F 1) 22207, AARR), FE3 F 2
2) EAwiginiet 2E, Z1A - Ay, ek Aldel i@ gEsidoln, siAle Qdxql
20243 9] Adedoz ALY

4. TR 2 Y

FAAGe F4e Rl 7t =99 4e, AFTHH] ¥F, AFUR EAF
T 9rkAl gdel oA HAFHA JdFE WA o A e 2AWEALY FodH
Bl &o] 4 ol Aoz JddHe B AYE7IS B #uirtAo] @A FAANIY AA
4 BFd BN A&d JEFAG & BPez HESRUE AF, ol £
FAAo =AHE FFE vAe AL AU
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gAY FYELS B o4 EE uisp o] 3 A °7P9} R Hojztz 9
HEol disixe ¢ U2E W el Aoz EAHUT B A8st 712
7t W 0% E FHY ZFE WFFAFAES 14.01%2 7}% T ol ¥l 732
8.09%EQE Zadgon, B 4977t 40% FrtsA =HEB/C&e #AE 12.5%9
A 18t Folx 2 YRERFAEL 11.21%2 AR 715y &S &3t so ZAAF
Bg4de d4dsA de Aoz eyt

5.6.2.
0ee
(o}

E 56.2. TEHAAIRe] ST 24
T ¥ B/C&(&98 12.5%) W 5249 E(1RR)
B A4zt
10% &7} 1.1470 19.37
20% %7t 1.0817 16.80
30% %7} 1.0235 14.01
40% =7} 0.9729 11.21
50% %7} 0.9255 8.32
5 #ojztg
10% 3tet 1.1099 17.67
20% @&t 1.0177 13.64
30% 3t 0.9394 9.68
40% 32 0.8724 6.19
50% &gt 0.8144 2.13

a2 B Bej7tA HEe d@ S ZEEe B ALY MF 4@ #AI=
2o ¥4 28 Rog vgyd B HeziFe] Z127ARG 20% stEeiA Y
A5 &L 13.64%2 718 FAEN vE 84HEJE ZasFen, B #Hujrtzol
30%stestAl =W B/C&e 18th FHopA R FARFIES 9.68%2 AL 73y
< 37 a3sA Hol A ggAol fle Aoz F4HUY.

olg|g EMZAAZ njFol B of ZAWIFEY WFAFe] EF PG oz I
o BofRFHoR et zAujFRY 7HAZ0] g7 WEA ZAMFALY FIA
S HA Hold Aoz AgdEd.

A7 A = #

dozte zHujFAIYo] AP L ZEAM N&Poz WA Urty] YduiNE A
2E F&-dgddeid B AYS HAe= —'*-1@ F e AAT}F HFol Hep @
. °olE AdMe FAEO: SFE 2AuYrIEE FEATL v NF B oA
g A - gFste xHol LAY Hojop 3, OIEW AeE wFries ALEA7t
F7tol ofsf EFHHog wolgd A £ g7 AMME A FA8H A9 HeAol
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2ZE & 3lojop

B A7dMe oldd HaAd dzste FrtRF¥ 2ANFEFE HoE wIFdH
T3 ""’él«l ARNLAFES FANE ARG F£AF v& FHsA ZHANFA
9 4z AALE BASAT 2 AtgFFriesd g og wrirgE A%
AZAgA] i AAH 2&AHE Hrishs] s BYY eptdFFried i #
e =g

B A7AY YdAE 2 GAAL g de] SHdztEE AS el g 32
6%, FANEFAEL 21.71%2 A FAA] vinF & A2 YEEon, WFER
FAEL 210%2 2AuIAAS AAF B0l w2 FIF AT AR HHHEU
o 53 AtdRdrIEe MFHHMY HEE P2 et gried s
FAH e wolx Heo HFAME Azsted ZA 7148 F e Aoz EHHNG
Y WP sHEEel 0%FE ol4eE fAHA RE AL A vELEY 8
o2 94zt A3tz 5o HaAdvst Feste At 248 5 Ao

zA 4] olstd zAuM Yol WFAd FHEELS wvh mE & Aolst UMY
A7 50~70%2 w$ Re& FEOINL, 7HeES] dAE ALY ZiRo W AR A2
2 ey 53 9% srtdMe wgred B2 #id g Fdsy w2t §
2ElY oAl st BiEAelr 94 $9& wbEsy glen, ofzlo] wigd 7t

(‘)

O

FES AN AGFAE dAdle F2 2022 AL ol ol JIE =
A Fs7te) 7HEEol W TRAR olfE Aurisel ofF AAgHA RdEG =3
wlFRe] i Fazie] ANFER JHAEAY Fo2 FUAHC] off Az FHHA

3L A7l WFolct

olg{g AFYL #UY o AdAE 2AuFEL] ZI4HAE 5&’&/‘7 B B
e g AZE ddMe $¥E BE ANEY dgoE gL IS 5 e 7
gAAGYY ARy HAFSFFEY 7MEES FAY 7 ARE FEAMNAS $AHFe=
gys Yrte Aol FAUARG Fasto



FE 5.0 ZEHIAAY SAH] WY (TH)

Hj S F3Ah]

7 B HE=FA} Y2 AHu F A A7 ZA Al
Al A H AR Y 41,000 148,704 10,908 200,612
|8 ZPH A 8 Y - - - -
y) A A 41,000 148,704 10,908 200,612
2= AFxF 34,666 16,601 3,583 54,850
CHRE| A X F oY 4,853 2,324 502 7,679
H] Y A 39,519 18,925 4,085 62,529
A} 7 Al Ay 549 6 - 555
Al AA IR 1,265 605 131 2,001
) kA & g v 1,876 4,100 359 6,335
v | 71 & A v 4,026 8,382 749 13,157
Y A 7,716 13,093 1,239 22,048
d ® F g u 5,294 10,843 974 17,111
Z 8 A A o 6,661 - — 6,661
* ¢ 7} 100,190 191,565 17,206 308,961
o] & 7,879 6,429 945 15,253
2 7 A A 10,807 19,799 1,815 32,421
§ A}} 8 118,876 217,793 19,966 356,635

Z A v©

(41163,4 =) 289 529 48 866

F o FAY FANFCA wigEe Fadd, 2dI@], dvlAd 5 214 - A6y
78,276 L (K7t 7k Al 2E) A 9.

2. WlGE FAM

(29 : W)

T+ ¥ AzxFAL 5 Au FA A7) FAL Al
AL A AHAE 17,969 75,415 4,205 97,589
T|E| ZVHA S 4 - - - ~
H] A Al 17,969 75,415 4,205 97,589
=2 (=] 3Fd =¥y 21,583 2,107 1,151 24,841
CF Lt AH X B oy 3,022 295 161 3,478
H) A Al 24,605 2,402 1,312 28,319
A} 71 A A v 347 - - 347
Al AABYE 787 77 42 906
1) I = 981 1,923 133 3,037
vl | 7] € 7 v 2,129 3,891 276 6,296
A 7 4,244 5,891 451 10,586
d 8 # g v 2,809 5,022 358 8,189
2 8 A A 4 4,789 - - 4,789
x B 7} 54,416 88,730 6,326 149,472
o] E 4,749 1,997 318 7,064
2 7t I xR A 5,916 9,073 664 15,653
g a—} A} } H 65,081 99,800 7,308 172,189
3 —g- A =]

(58.8% 712) 1,107 1,697 124 2,928

F U RAL FAMZA A FaA]dd, QB A7], dolFd F 1A - Gy FYU6) 78,276

HAA(F77H 04 2F) A9,



3. &3 FAM

(29 : W9)

T ¥ A&FA U ¥ A48 FAL A7} FAE Al
A 2 A A g 4,527 30,351 2,167 37,045
AR EFL - - - -
LR A 4,527 30,351 2,167 37,045
L= Ad =70 3,150 5,493 - 8,643
SR T H x Ty 441 769 — 1,210
vl | & A 3,591 6,262 — 9,853
A} 71 A A H 68 1 - 69
Al A ELEE 115 200 - 315
) ot A gy 190 889 54 1,133
H] 1 &8 A H 406 1,831 108 2,345
A 7 779 2,921 162 3,862
d w @ g vy 534 2,372 140 3,046
Z & A A o 481 - — 481
% bl 7} 9,912 41,906 2,469 54,287
o] & 735 1,733 46 2,514
2 o7t 7 A A 1,065 4,364 251 5,680
F T A ¥ 11,712 48,003 2,766 62,481
¥ 9 F Ay
(78.4% 71%) 150 612 3 97
4. §A4H FA
(a9 : #4)
% A2 A 2AuZA | AIFA A
Al A H A 18,504 42,938 4,536 65,978
|8 23 A8 - - - -
SRS A 18,504 42,938 4,536 65,978
L= AAH =T 9,933 9,001 2,432 21,366
SRl 7 x 2y 1,390 1,260 341 2,991
bl | A A 11,323 10,261 2,773 24,357
A} 721 A A v 134 5 - 139
Al A RYE 363 328 89 780
) ob A # g 705 1,288 172 2,165
Bl | 7] B A v 1,491 2,660 365 4,516
A A) 2,693 4,281 626 7,600
g @ g oy 1,951 3,449 476 5,876
Z 9 2 A4 o 1,391 - — 1,391
3 El 7} 35,862 60,929 8,411 105,202
0| & 2,395 2,699 581 5,675
2 7 7 A A 3,826 6,362 900 11,088
F F A 4 42,083 69,990 9,892 121,965
3 9 ¥ A v
(274.4% 71%) 153 25 36 444
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+ o

2 = = A

a a

27 4 7

32,077

07| 8F

AU} 190x1,2004 Y X 12782 =14,400H Y
Bl g7l&2 3 X600 Y x 1270 €=21,6004 9
A9 2A X600 x1271 ¥=14,4004 &
2432 190 X800 Y x 1270 ¥ =9,6004

43

60,0008 9 x2 /1270 €=10,0004 ¢

o §AFoFIFF

(60,000 € +10,0008 ) x0.1=7,0004 &

o &3

Aol 3602 X303 €4=10,8004 ¥

(o]

oAl A E : 21,9921 ¢

—H g
1 E(65,081 96,5081 €) /259 =2,3431 ¢

A 99,800 9 /20 =4,9901 A
A7) 7,308 /20 =3654 €
~ &35

S4(11,7124 9-5864 ) /158 =742 ¢

AH] 48,0034 € /123 =4,0008 &
A7 2,766 9 /128 =230 ¢
-544

24(42,08349-2,1043 ¢91) /158 =2,6654 ¢

vl 69,9904 € /12 d=5,8334 &
71 9,892 /12d=8244 ¢

(o}

A - AH 863549
FaAgd
2gE)
d8 0 7
PHu|E}7]

(8,800 9-880 ) /108 =792H ¢
(3,300 ¥-3304 9) /108 =297x ¥
(1,3200 9-1324 9) /108 =1194 ¢
Az Ag (1,65084-16589) /108 =149 ¢
FA 271(2,2004 9-2204 9) /108 =198 &
k7] 12,8269 /83 =1,6034 ¢
2,750 9 /83 =344 ¢
2,7504 91 /8 d=3444 ¢
(4,070 9-40749) /1003 =3664
27,0604 9 /8d=3,3831 ¥

o oy PN

Nk 2 Y ok of¥
S oNN

o Ab2317]
2,500 9 /103=2504 ¢
S

(8,000 €1-800% ¢) /69 =1,200% ¥

(11,5504 94-1,1554 €) /1089 =1,0404 ¢
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8
N

¢

8 = 2 A

cEXZZEHY : 6305HY
% 8,820 ¥ x0.125=1,103H
34 9,4108 € X0.125=1,1764 ¢
44 32,9300 9 x0.125=4,11618 ¢

o XA ARL QY] : 29,4994 Y
—AAE
oS (172,189 ¢ /246,508 €) xX0.125=11,5754 ¢
s3h (62,4818 Y /2+5861 9) X0.125=3,978 4 ¢4
SAA (121,965 9 /2+2,104) X0.125=7,8864 ¢
=714 - 2
zazdd (11,5508 9 /2+1,1554 9) x0.125=866 ¢
Fetd#7] (8,800 9 /248803 9) X 0.125=660H ¥
#H o] A (330049 /2+3304d9) x0.125=2484
PHulEl7] (1,320 9 /241324 9) x0.125=99H ¢}
AAALE (1,65049 /2+1653 9) x0.125=1241 ¥
22 5A)27)1(2,2008 9 /242203 9) x0.125=1654 ¢
W w7 12,8264 /2%0.125=8024 ¥
A

Z 71 2,7503 9 /2x0.125=1724 ¥
A & 71 275089 /2x0.125=1728 ¥
A g o (407089 /244078 9) x0.125=3054 Y
7} Bl 27,0608 9 /2x0.125=1,6914 &
— A3 7]
2,500 9 /2x0.125=156 1 ¢
—FEAE

(8,0007d ¥ /248003 ¥) x0.125=6004 &

FEAELGE] ¢ 10,7308 ¢
o1A8] 87,8004 Y x0.5%0.125=5,488H Y
SERE2AB L 83,8783 Y x0.5%0.125=5,2424 ¥

e}

[

3 3 @ 302 x40089=12,0008 ¢
2EHE 2 40E Xx3HY=1201%
g 7] 0RX3VY=1201¢

o

(o]

]

3 H & . 889y

Agar 7.81Kgx203 Q=156 4

NH,NO; 16.10Kgx 154 =242 ¢

KNO; 18.54Kgx 144 4=2604 94

Sucrose 29.27Kgx 98¢ x1/3=83" ¢ (el7})
$71%8 146.37Kgx 24 9 x1/3=984 U(E}7t)
7] €k (Inosite 9} 20%F) 453 ¢

<A

Jr
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4
e

2 = = A

T &gy

A E SR

71 = A ¥

9,200

9,200

5,349

4,034

o 2AEFE] A 1 1,421 Y
Agar 12.49Kg X 20 4 =250 ¢
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