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Purpose
&
Contents

O Development of the systematization technology for quality management in order to
enhance the freshness of cut roses, chrysanthemums, and lilies for export before and
after harvesting and during the distribution phases and a model to apply the affordable
version of the package technology in the field

- Development of systematization technology for the quality management of cut flowers
based on the environmental analysis before harvesting and the field adaptation of the
technology

- Development, establishment, and field adaptation of the systematization technology for
the quality management of the cut flowers after harvesting customized for the items

- Establishment, field adaptation, and model development of the optimized distribution
system for cut flowers to be exported.

Results

1) A survey on the variation of the vase life of the cut roses based on the growing types

and changing growth environments in each season

O In order to enhance the growing environment in farms, the relative humidity during
winter changed to 70% or less from the existing condition of 80% or lower, or it is
necessary to change the humidity conditions during the day and night. The differential
of the vapor pressure deficit (VPD) should be increased from the existing condition of
less than 0.8kPa to around 1.2kPa. Also, it is possible to increase the potential shelf life
of the cut flowers by around five days through reducing the humidity in the high
humidity greenhouse environments during the winter seasons or making changes with
such values.

O In order to enhance the growing environment in each season, the average time of
sunlight in a greenhouse for roses during winter should be 30~35wat/m’, while the
proper temperature range should range from 22 to 25°C. If the RH in the green house
during winter is high, the vase life of the cut flower goes up slightly. However, the
quality of the cut flower, such as the vase life of the cut flower after harvesting, is
decreased. Therefore, it is recommended to reduce the lowest RH per day to 60% or
lower or give a wider variance in the humidity condition between day and night. The
optimal condition for the VPD differential is to maintain the level between 1.7 and
2.3kPa or give variances. Under an optimal environment before harvesting, the potential
vase life of a cut flower may be increased by up to seven days.

O It was shown that, through the controlling of the humidity condition in the greenhouse
during winter, the stoma of cut roses can be enlarged and the functioning of the stomas
can be degrade, resulting in rapid loss of water from the cut flowers after harvesting.
Therefore, in order to produce cut roses of higher quality, it is critical to enhance the
post-harvest quality and freshness of the cut roses by controlling the humidity conditions
in the green house. In order to enhance the post-harvest quality of winter roses, it is
necessary to reduce the RH in the greenhouse using a dehumidifier, etc. By reducing the
lowest daily RH by 10% through dehumidification, it is possible to reduce the loss of
water per cut flower by up to 50%. As a result, the vase life of the cut flower can be
extended by 2 days.

O The export environment condition to maximize the vase life of the cut ‘Lovely Lydia’




roses, the temperature of the auction house should be no more than 10 °C, while the
RH of the logistics center should range from 70% to 80%. The VPD of the auction
house should be no more than 0.5kPa. The vase life in the local market after
exportation is highly influenced by the potential vase of the cut flowers at the time of
harvesting. Therefore, it is essential to produce cut flowers of longer potential vase life
(10 to 17 days).

As for the conditions for post-harvest management in order to maximize the vase life of
the cut roses for export, the harvesting method should be web harvesting in the second
stage, and the conditions for moisturizing and pre-treatment should be ClO, (0.25ml/L),
Chrysal RVB(2mL/L), and FloraLife Rose 100(1mL/L). The transportation method should
be wet transportation method under in a temperature less than 4°C. The temperature in
the screening house should be less than 15°C, while the temperature in the storage
should be less than 4°C. The moisturizing solution treatment should be performed using
Vital oxide (0.002mL/L), Chrysal Professional 2(SmL/L), and FloraLife Clear Rose 200
(10mL/L), which can contribute to an extended vase life during the exportation process.

2) Development of field application model and technology for freshness maintenance by production stage and
distribution stage after harvesting in cut chrysanthenmm

O

O

The cut chrysanthemum is damaged by high temperature if the day temperature exceeds
30C, so day temperature should be controlled at 22~25T.

When the temperature is lower than 13 T at night, symptoms such as stem browning
and growth inhibition occur. Therefore, night temperature should be maintained at 14 ~
18 C

If the relative humidity at night is 80 ~ 90%or more, white rust disease will occur. And
if the relative humidity is lower than 60%, it will cause problems such as poor growth
and cut flower life. Therefore, it is suitable to keep the relative humidity at 70~80%.
When vapor pressure deficit is over 1.0 kPa or below 0.2 kPa in greenhouse, the
growth of cut chrysanthemum is poor. Therefore, it should be managed to maintain
0.4~0.8 kPa.

If temperature of 5~10C is kept before sorting after harvesting of cut chrysanthemum,
the quality of cut flower is improved by 10% and the vase life of cut flower is
prolonged by 10% compared with 25C condition in grading room.

During the summer and winter season, the longer the time to leave at high temperature
after harvest, the shorter vase life of cut flower in chrysanthemum.

Selection using automatic mass sorter rather than manual work improves the uniformity
of cut quality and shortened the work time by 1/3.

After harvesting, wet forced-air precooling at 5 T improved the vase life of
'Iwanohakusen' by 20%, ‘Baekma’ by 13%, and ‘Jinba’ by 14%. And, treatment of
100~200 mg-L™" NaOCI as pretreatment solution increases the vase life by 10~17%.

The storage at 5C and 80~90% relative humidity after harvesting improves the quality
and vase life of cut flower.

The longer the storage period in cold storage after precooling, the lower the cut flower
life. After forced-air precooling treatment at 5°C during 6 hrs, shipment for export
should be done in short time to improve the quality and vase life of cut flower.




3) Development and Commercial Application of Optimal Cultivation and Post-harvest

O

Management Technology for Exported Cut Lilies

For summer cultivation, we recommend temperature of 10T as lowest optimum
temperature, contrary to the conventional recommendation of below 5C, In addition, we
suggest maintaining relative humidity at 70-80% level, higher than the conventionally
recommended level of 50-60%, considering VPD and dew point. It is expected that these
measures would amend low-humidity conditions within greenhouse and thus increase the
potential vase life of the produced lilies for 2-3 days. The level of relative humidity
was within the range of 71.0-86.5% in all test beds, which was deemed to be in
optimal range. The quality of the cut lilies was somewhat higher in Jeju area compared
to Seosan area, but no statistically significant difference was observed in vase life
between regions.

There is a need to adequately adjust transportation conditions during exportation process
in order to maximize the quality and vase life of cut lilies. For various stages of
exportation, it was found that the optimal storage and transportation temperature was
below 6C for low temperature storage in wholesale/retail markets, 6 C during domestic
transportation, and below 5C in auction sites. The optimal duration of exportation
process was 4 days, and ideal duration at shelf in retail was within 3-5 days.
Considering that the consumers expect at least 5 days of vase life for the lilies, at least
14 days of post-harvest life must be secured, and it must be ensured that the exported
flowers have at least 10-12 days of potential vase life at retail stage.

To ensure maximum vase-life of cut Oriental lilies, the lilies must be harvested when
buds are at developmental stage 1, and harvested and stored wet. For pulsing after
harvest, using floral preservative was found to be beneficial compared to using plain
water, and 10 hours of pulsing using only Chrysal SVB was found to be effective
enough. After pulsing, the flowers must be stored and transported under temperature
below 6C. While the use of floral preservative was found to be effective in extending
vase life when the flowers were wet transported, the effect of floral preservative
comparatively diminished when the flowers were dry transported.

4) Development and application of distribution package and export package in flower using

O

MEFI technology

In order to construct a test environment for the construction of a packaged environment
using the wavelength of light of a cut flower, the construction of a test bed for LED
illumination and the ease of floriculture experiment with electrical equipment In order to
find out the conditions for optimizing the wavelengths used in the experiment with the
test equipment, it was increased by application to the cut flower flowers of the radio
wave led to UV by Green. And applied to the field.

As a result of applying MEFI technology to maintain and improve the freshness of the
flowering of chrysanthemum and chrysanthemum, it has been found that in the case of
the barbara, the flower scars, flower flue dryness, The flowering is displayed on the
whole, and the flow of the flow is progressing on the first floor. The behavior of the
cotomonic curve is slow and the flower is fully opened. Mucholina The coronary artery
time is longer than that of the existing freshness retention technology. In the case of RB
treatment, the amount of increase in the image width is small, and the increase value of




the RB treatment is relatively uniform. In the initial stages after harvesting during
marketing Within 3 to 5 days after the sale), RB products that have lost the early
flowering at the time of sale are rich in flowers for the final consumer, and the dryness
of the leaves is the slowest at the end. Marketability of attaching and distributing
products In the case of Yuri, the condition in which the initial flowering proceeds most
slowly is the B + UV treatment condition, and the condition in which the yellowing
phenomenon occurs the slowest and the flower life is the longest is the R + UV
treatment It was a condition.

As a result of the experiment on the exporting of Japanese export roses (Rosa hybrida
L.'Lovely Lydia) for the analysis of the expression gene analysis and the certification
test for the explanation of the scientific mechanism of the MEFI freshness retention
technology, This paper presents a scientific basis for the MEFI technology, which shows
that the expression level of the MEFI technique is different between the treatment and
the samples of the MEFI treatment group, and that UP / DOWN is actually present in
the genes involved in the aging mechanism It was possible to confirm

It is also possible to use export-oriented packaging products that are integrated with
existing domestic technologies, functional materials such as ClO2 and ethylene sorbent
for field application, and products suitable for each item, such as barra, chrysanthemum,
We developed the final project type 3 type of "MEFI Function Module" to select the
wavelength and install it in the export foil distribution package.

Developed for each year, the export test of the project type is applied seven times (six
times in Japan, one time in China). The progress of the disposal is improved by the
type of the barra, chrysanthemum and yuri, the test of the optimal wavelength type, The
use of ethylene adsorbents for integration with domestic technologies and the use of
ClO, for pest and disease prevention and the wet system for export are optimized for
their floristic characteristics during export We have conducted on-site testing of the
development of the prototype.

We began our efforts to commercialize the MEFI PROTOTYPE system, which was
proven to be effective in the field test of the export environment. At the Osaka-Daejeon
export consultation meeting held in Osaka, Japan from July 6-8, 2017, the actual
competition And the first export contract of $ 40,000 and has been successfully
commercialized successfully at the ongoing stage in response to a request from the two
companies for sample testing from the current two companies.

Expected
Contribution

O

O

O

O

O
O

Establish a manual for quality management from growing to distribution for cut roses,
lilies, and chrysanthemums.

Develop a manual based on the systemization of quality management after harvesting for
enhancing freshness of the cut roses, lilies and chrysanthemums and models to apply the
new technology in the field.

Field application of the distribution systemization technology due to the establishment of
the optimized environment system for each stage after harvesting.

Field introduction, promotion, and training consulting of the package technology due to
the development of the quality management systemization technology for each stage by
items.

Develop a role model for proliferating the new package technology to other crops.

Solve the issues in earlier stages by studying the field issues and deployment for




production and distribution sites of cut roses, lilies, and chrysanthemums for export and
present guidelines for introducing field-adapted versions of high quality management

technology.

O Increase the income by solving the issues experienced in planning and producing high

quality export products.

O Establish an efficient cooperative structure between the industrial, academic, and research
nstitutes for maintaining freshness during production and export distribution process after
harvesting for high quality, strategic products.

O Enhance the brand values for Korean products, secure national competitiveness, and
create added values by introducing the quality management package technology for each

crop.
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A% zAE Asgule] Fex S43 Q4w B g S Agr TR A9
W B (ANOVA)Ol @ EARNS g A 849 AAF, Z7120], 7147
& g 4 FAEAm, AL 14 padts Rew UERthE 1-1). WEd 279
GEESe el Axd ol 98 ZAo 44 pasts A A4 =g, B
olZo] Zasts Ao uehtt @d, Yd Ed49 Agsme B 13692 MY B
W, A% 8497 A faEATh AEH ALl A fAE dEHe AE Ao
2 vehuo

Spring 50.8+2.4ab 75.8+1.8b 6.8+0.2bc 76.2+1.1b 13.6+0.4a
Summer 55.2+1.4a 90.3+0.7a 7.7+0.1a 77.3+0.5b 11.81£0.2b
Autumn 48.4+3.3c 66.4+2.7c 7.1+£0.2b 82.5+1.0a 11.61£0.3b
Winter 48.9+1.2¢c 61.242.7¢ 6.6+0.1c 84.310.7a 8.4+0.3c

44



el W

i=i]

T N

ﬂo

_z_ﬂ%

o R =

Eo]ylA__fA

L.

ﬂ I

%?ﬂ

= 7 X

AHT

R -

- W

B :

Ry .

o Mol ]

o o d= =

Mmeofr : "

.w_uanﬂ m .

H_IJIli

X -

,w%

0

w L 5
)A

mw“ﬁ

xo ®ox

@%%

T

& 5o

MOH._Q

~ oo

N S

moﬁaﬂ

o=

d«;wg

S~

o
b
A

+=—Jangsu (SUM)
Jangsu (AUT)
10

—¢=Rosepia (WIN)
—m—Rosepia (SPR)

CEERE]

=1

DAYS

45




—
o

=
R

A=A, 129 st A 7

[e)
T

=Rl bxgh2 129 A sl A

14 dslol M 71 =7

2 thehy)

7ol 7+ et

| Aow yEyha

=

L
= A

=)
=1

EU)

el

1-5).

T

DAY

DAYS

shgvle] sl ws

gl
el

s

a3 1-5. A

FA T

7}38

q42k =

;492 7HEA

&
1297 19 Asto| A YJeEhF oz A o] Al7]d] H3le]

e
T

Hl E )

o2 Yesti(aZd 1-6).

o]

Lol 7

11.6YZA & =

wK

46



(4) A dstgn o]

°] mRNA o3

AadE 422 ETR2, ETR3, CTR2E AlddE=

A4

oF

e, dlda e

RN

A=

&t lal,

A A

S

o] o dA
A ARl ACO1

h=Nye]
=2

A% YEItHad 1-7). o5 44

o 7% =

ol &

KN
| .

3.
H

47



KN
=

(5) v= 34 &4 (MRA)
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e
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e
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FHS ok 71%(R=0.71) A9 s}t

3}

el

=3 A
JdR o RH-Avg, VPD-Avg, VPD-Min, pH, ECE % ¢

1-2). vl

hya
ar

o2 e T

AL
;OO
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al

al

]

H

=} O
s

¢

ol

il

o

< RHe¢ VPD

T
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Al wt2d A4 R9

3

# ARHMRH-Min)o] As}r o] ZHaol =LA

]

o

=
3

N

o

i)

R

T
o

72.63
0.02
0.27
0.71
1.02
0.16

17.93

22.98
0.23
0.32

-485.35**

Intercept
PPF

-1.15
-1.45
-1.92
8.98
-3.94
7.48
4.65
0.09
0.52

-0.14*
-1.39***
-5.56***

Temp-Max

Temp-Min
RH-Avg
RH-Min

7.87*
-1.57*

120.71***

VPD-Avg

166.54***

VPD-Min

pH
EC

0.24"
1.44%*
Preharvest environmental parameters are averages of daily values for 15 days before harvest.

Regression statistics: 2= 0.71 (n

* k%

120).
, and *** indicate significant difference at P < 0.05, P < 0.01 and P < 0.001, respectively.

NS indicates a non-significant difference (P > 0.05).
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NERE, YA

Intercept
FW-Init
DW-Init
SL-Init

SD

FW

FD

FW-Chan
Wu

Trans
Stom-Dar
Stom-Den
Mic-Num
Stem-Hard
Chl-Cont
Color-A
Color-B

SSC
Day-Max-FW
Day-Keep-FW
Day-Keep-WB

2 olg@ Asigw

14.79*
-0.04*
0.24*
-0.01"®
0.46"°
0.22***
-0.01™
-0.35"°
-0.03"®
-0.03"°
0.00"°
1.07%+
-0.06™
-0.02"°
0.03"°
0.00"°
-0.20*
3.10"°
-0.20"°
0.39**
-0.14"°

Regression statistics: 2 =0.78 (n = 212).

*, ** and *** indicate significant difference at P < 0.05, P < 0.01 and P < 0.001, respectively.

NS indicates a non-significant difference (P > 0.05).
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4.60
0.02
0.07
0.02
0.30
0.07
0.05
0.27
0.05
0.04
0.00
0.15
0.09
0.01
0.04
0.06
0.10
3.87
0.18
0.11
0.20

-0.30
0.40
-0.08
0.19
0.39
-0.02
-0.10
-0.08
-0.11
-0.02
0.67
-0.04
-0.14
0.06
0.00
-0.23
0.09
-0.09
0.37
-0.05
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21.50

29.52
30.90

19.20
-35.32

Intercept
ETR2

-3.44

3.60
0.08
-0.79
-0.61

31.61
0.25
-2.89
-2.63
1.14
-0.87

ETR3

3.02
3.35
6.80
3.69
2.96

ETR5

CTR1

CTR2

0.18
-0.36

ACS2

ACO1
Regression statistics: r2=0.79 (n

= 30).
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(a) YAF Wist (b) &=H3}
u|" :
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21 2 3 456 7 8 o012 1 2 3 4
2014 2015 2016
(c) £x=W3} @ Fs7199=k
a9 1-9. AwlsrbE 240 3 s)
WIN SPR &
6
6
4 4
2 2
0 0
G1 G2 G3 G1 G2 G3
pH 6.7 6.3 6.2 pH 6.9 6.4 5.8
EC 0.7 2.1 1.9 EC 0.13 0.33 0.74
SUM AUT
8 8
6 6
4 4
2 2
0 0
G1 G2 G3 G1 G2 G3
pH 6.385 5.805 6.425 pH 6.86 6.05 6.32
EC 1.645 1.685 1.495 EC 0.32 1.72 1.77
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) /b8 Askgule] FeH, AL 54

Ashgule] FeH, deld 54 ALEz 2N 2, 53
AG B3tk Aheol srblA AASA EFm(1Y 5
2 UERt I 117, F34F Asgvle 2714 B
ol4 AASA ALY 1-18). el 2714 w0 YojA e
@ A JeEuA @dthad 1-19). @9, 9 3 FR0rioe 157t dsjelA
S Uk, 2%k Ashel A e o bt (Y 1-20).

_

WIN Fresh weight (g) SPR Fresh weight (g)
100 100
80 80
60 60
40 40
20 20
0 0
G1 G2 G3 G1 G2 G3
SUM : AUT
Fresh weight (g) Fresh weight (g)
100 - 100 -
80 - 80 -
60 - 60 - ¥
40 - 40 -
20 - . 20 -
0 - 0
G1 G2 G3 G1 G2 G3
a9 1-16. Avsrbsel AddE dsgn o 845 ATl A= dF
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WIN SPR

Dry weight (g) Dry weight (g)
30 30 - '}
25 25 -
20 20 -
15 15 -
10 10 -
5 5 -
0 , 0
G1 G2 G3 G1 G2 G3
SUM AUT
Dry weight (g) Dry weight (g)
30 30 -~
25 25 - ‘
20 20 -
15 15 -
10 10 -
5 - ] - 5 4 .
0 0
G1 G2 G3 G1 G2 G3
a9 1-17. Avlsrtse] AdE dagne] 32T AEF vAE 9
WIN SPR
Stem diameter (mm) Stem diameter (mm)
10 10
9 9
8 8
7 7
6 6
5 5
G1 G2 G3 G1 G2 G3
SUM AUT
Stem diameter (mm) Stem diameter (mm)
10 10
9 9
8 8
7 7
6 6
5 5
G1 G2 G3 G1 G2 G3

a9 1-18. AvErhEe] AldE dstgr el 27120 mA

rlr
o2
%

61



WIN SPR

Stem hardeness (HA) Stem hardeness (HA)
85 - 85
80 80 - $
75 75 A
70 70 -
65 65
G1 G2 G3 G1 G2 G3
SUM AUT
Stem hardeness (HA) Stem hardeness (HA)
85 - 85 -
. 4
80 ¥ 80 -
75 - 75 -
70 - 70 -
65 65
G G2 G3 G1 G2 G3
a7 1-19. Avlsrtse] AdE dagne] E7|4Ed uA s G
WIN SPR .
Brix (%) Brix(%)
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 0.05
0'00 0.00
' G1 G2 G3
G1 G2 G3
SUM <10 AUT
Brix(%) Brix(%)
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 0.05
0.00 0.00
G1 G2 G3 G1 G2 G3
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SUM Vase life (days) AUT Vase life (days)
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® Bent neck ® Blueing W

495 50.5

G1 G2 G3 G1 G2
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2) dste] e, A4 8y dstar
dsle] Ful, Al 2d3 dayye gk PCAZ Y AlFA w2 719 %7F 409%=
Elykch Al R QoA Stom-Dar, FD, Stom-Lig, SL % WU-Init7} =2 A2o| ofo]A

B

W 7S YEW al, Trans-Init; Stom-Den, VL, Day-Max-FW % SSC7} =& H-9] 9 9]
A ks YERltH (" 1-26). AlFAEA Astergo] =& F9o ooy grolAd

A= olg deWEEY A3t it s FAAAE DS vERAT U?}F)r/ﬂ 7]
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1 M Morphology
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ot

N _1),

Daily integrated PPF

Nutrition solution pH
Nutrition solution EC
CO, supplementation

s gAstetule el AEA e Geid, Aeld shebule, B shet

Initial dry weight

Initial fresh weight

Initial stem length

Stem diameter of cut end
Initial flower diameter
Stomatal size in the light
Stomatal size in the dark
Ratio of stomatal size
Stomatal density

Stem hardness strength
Petal color

Initial water uptake
Initial transpiration
Chlorophyll content
Soluble solids content

weight

weight

el (F2d 15943k dF g
Environmental parameters
Daily supplemental lighting time SLT h day’ 0.0 9.0
PPF mol m-2 day! 12.2 24.2
Daily maximum temperature Tem-Max °C 25.6 29.2
Daily average temperature Tem-Ave °C 16.6 233
Daily minimum temperature Tem-Min °C 13.1 20.2
Daily maximum relative humidity RH-Max % 76.7 87.1
Daily average relative humidity RH-Ave % 59.4 76.4
Daily minimum relative humidity RH-Min % 47.9 55.3
Daily maximum vapor pressure deficit VPD-Max kPa 14 1.8
Daily average vapor pressure deficit VPD-Ave kPa 0.5 1.2
Daily minimum vapor pressure deficit VPD-Min kPa 0.2 0.5
PH pH 6.1 6.9
EC ds m 0.9 2.2
CO2-Sup number day’ 0.0 1.0
Morphological parameters
DW g 04 21.2
FW g 30.1 148.9
SL cm 54.0 110.0
SD-En mm 5.2 14.5
FD mm 313 74.4
Stom-Lig mm-2 1944 296.4
Stom-Dar mm-2 197.7 309.4
Stom-Rat % 94.2 1121
Stom-Den number mm- 8.8 12,5
Stem-Hard HA value 67.2 86.8
Color a* value 38.1 55.0
Physiological parameters
Initial fresh weight change FW-Chan g stem" day! -04 1.8
WU-Init ml stem" day™’ 13.3 55.6
Tran-Init ml stem™" day-" 0.5 2.1
Chl-Cont SPAD value 414 65.1
SSC % 0.1 0.5
Number of days to maximum fresh Day-Max-FW.  day 10 30
Number of days keeping initial fresh Day-Init-FW day 20 120
VL day 6.0 20.0

Number of days of vase life |
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03 A2 (MRA)E ol 43te] 5% 4 8NEY AA4 el (iex dstei)y dsiay
(FE24 A3kt AuaAs 243 tHE 1-8). Stepwise MRAC 9]3le] 4719] 8742913 &%
T2 A3 (VL-SO)o] AeEda, dstest o5 setrelsitel folg JaaA(R2 = 0.76

1-8). &gt A3 A+ VPD-FAE A9
of WsA #HhETE AS Yehith VL-SC, RH-LO 2 RH-WHE 43}

F 1-8 dspm ‘eledgol e At sET 429 B A Azt dAdd tiE o

<3724 (MRA) 23 (n = 9%6).

Intercept -67.68* 29.83

VL-SC (3 & E3at+H) 0.53*** 0.12 0.72
Temp-FA(ZHE 25%) -2.88** 0.93 -0.60
RH-LO (& XtAl RH) 2.00* 0.09 0.55
RH-WH (2 F4lE RH) 0.97* 0.44 0.54
VPD-FA (Z0HZE VPD) -4.15NS 2.84 -0.17

Regression statistics: r2=0.76 (n = 96).
*, **, and *** indicate significant difference at P < 0.05, P < 0.01 and P < 0.001, respectively.
NS indicates a non-significant difference (P > 0.05).
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8 8
WIN SPR

6 6
4 4
2 2
0 0

2015 WIN 2016 WIN 2015 SPR 2016 SPR
pH 6.325 6.13 mpH 6.4 6.22
EC 2.09 1.98 mEC 0.33 1.99

SUM AUT

8 8
*  n ‘ |
4 4
2 2
0 0

2015 SUM 2016 SUM 2015 AUT 2016 AUT
pH 5.805 pH 6.05 5.97
EC 1.685 EC 1.72 1.66

a9 1-43. BgAd A A5 S pH B EC Bl
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Upper of Bottom of

Flower Fresh No. of Floret
flower stem flower stem . )

Greenhouse  stem length ) ) weight floret width
diameter diameter

(cm) (g) (ea/stem) (mm)
(mm) (mm)

20167 477 b 36 a 71 a 442 b 84 a 126 b

2017 9.7 a 35 a 74 a 777 a 89 a 159 a

?2016; before installation dehumidifier in greenhouse 1, 2017; installation dehumidifier in greenhouse
1.

YMean separation within columns by Duncan’s new multiple range test at p=0.05.
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20167 10.6 bY 100.0 285 285 54.2

2017 113 a 100.0 14.2 0.0 185

?2016; before installation dehumidifier in greenhouse 1, 2017; installation dehumidifier in
greenhouse 1.

YMean separation within columns by Duncan’s new multiple range test at p=0.05.
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dshrn Bl wmshofdS A A Als7IE A g 20179 o] Ak 113 Alsr] A
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A el 2016d mvk oF 19 A% AFY Ao AR, REFE, A2 A A%
& AR B 201739 42%9) 185%2 T4 AA BASAAG o= AMBA Ul FES %
A7) gAstel AAT AGAAE A £ F AsY HERA L FA 9FL vIA A

ow wodn, gy Alsr] AX 24§ Asr] Az
7] Wl F5o FrHor A7) Axlek A
o A s 8 5 Fd A A9RE S8 FAEAE 24 PCA
A el dae ] daiAe AT 719%7F 66.7%= Tem-Ave, Tem-Min, PPF,
VPD-Max#} A3} , RH-Min, RH-AVE, VPD-Min¥} A3}l
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20144 11

. Rosa hybrida 'Lovely Lydia’

3z
wo

A3

Method

Pre-treatment

Dry

Control
Tap Water
Chrysal RVB

1L
2ml/L

0.4ml/L

NaOCl

8.3g
0.25ml/L

SO,
ClO,
Liquid seal
Liquid seal + Switch

20ml
20ml1+0.02g

400mg/L

Cl
Uv-C

8W/20sec

Hr

;OO
Nd

=A(PAL-1,

A

ol

o

o] &3t 4
Chlorophyll meter(SPAD-502, Minolta, Japan) A}-&

=
=

ATAHGO, Japan)
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kgl glo} A A: 3M Pipette Swab(3M Korea Ltd, Korea)®} Petrifilm(3M Korea Ltd,
Korea)& ©]&3to] 2ukE 02 37T 24417k wj kst =4

EEY A 24 32 SR AR IS 10%E A &Ho R 36, 12, 244
, =715 27 =ds 4sd v A4 (Olympus CX 31, Japan)& o] &sko] 3

&% Dry Oven(Haneul science, HSD-80, Korea)oll /] 70T, 6A17F AAZ% & ZA}

Rl % 48X s 5T A2 AX &, H9E& ayste] 12413 42 23
[e)

ol 4 1 SAS ver. 9.0(SAS institute Inc, USA)E ©]&3}t%] Duncun® “9=s#H%4 ¥
2 BAAY, P=0.05 oA F4

a9 1-67. AAY FF
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(2) 492}

D sk 3 dshav
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[l A 225 AlQlstal BE A

Tl va JHEE BN, FAYTE 2§ 4D FE 107 AseAl= 12 @A
2 xeedZt wstA X3 A & s sho] datewo]l &2 Aom EAEITHE 2-5).

2
_}1‘_:/
Auc)
2
=
il
i)
b
P
of
o
EN
>
e
in)
i

Cl Agle] Assme 1019, SO, Aeel A4
e 10092 FAL T datsEel 479 Boh of 59 A AFHol tha mupdolAth
(19 1-68, & 2-4)

webd, 2zefo] Ash AH Lovely Lydia'®l @A 2l Al SO, Cl A7} b 22 Fol )
A A7t AAHn Ased Aol ERAA Aow BEgon frie] Ae] Ax
do] s Ant BAE g wHsl AAHUY] @B AAY GE AE AT} F
A om o) folAok & Aow derE

F 2-4. AA e g =8 43} Fv Lovely Lydia'el 7HstetA 2 dster.

Pre- Days Vase life
treatment 1 4 5 6 7 3 9 10 11 (days)
Control” 1.0a" 1.2b 1.2b 1.2b 1.2b 1.2b 1.2b 1.2b 1.2b 47 e
TW 1.0a 1.6a 1.6a 2.3a 2.3a 2.3a 2.3a 2.3a 2.3a 81d
Chrysal RVB  1.0a 2.0a 2.0a 2.0a 2.0a 2.0a 2.3a 2.3a 2.3a 9.4 abc
NaOCl 1.0a 1.6a 2.0a 2.0a 2.0a 2.0a 2.3a 2.3a 2.3a 9.0 d
SO, 1.0a 2.0a 2.0a 2.0a 2.0a 2.0a 2.3a 2.3a 3.0a 100 a
ClOy 1.0a 2.0a 2.0a 2.0a 2.0a 2.0a 2.0a 2.0a 3.0a 9.6 abc
Liquid seal 1.0a 2.0a 2.0a 2.0a 2.0a 2.0a 2.0a 2.0a 2.3a 9.5 abc
Liquid seal +
. 1.0a 2.0a 2.0a 2.0a 2.3a 2.3a 2.3a 2.3a 2.6a 9.1 bc
switch
Cl 1.0a 2.0a 2.0a 2.3a 2.3a 2.3a 2.3a 2.0a 3.0a 10.1 a
Uv-C 1.3a 1.6a 2.0a 2.0a 2.0a 2.0a 2.0a 2.0a 2.3a 10.0 ab

“Control; dry, TW; Tap water, Chrysal RVB 2ml-L !, NaOCl 0.4ml-L!, SO, 83g-L™*, ClO; 0.25ml-L",
Liquid seal 20ml-L ™}, Liquid seal + Switch 20ml-L ™' + 0.02g-L, Cl 400mg-L!, UV-C 8W/20sec

Ymean separation within columns by DMR test at 5%
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a9 1-68. F& F 54 F=8 A3} An ‘Lovely Lydia’e 713 =< (A; Control; dry, B;
Tap water, C; Chrysal RVB 2ml-L!, D; NaOCl 04ml-L!, E; SO, 83g-L*, F; ClO,
0.25ml-L!Y, G; Liquid seal 20ml-L!, H; Liquid seal + Switch 20ml-L '+0.02¢-L!, I, Cl

400mg-L Y, J; UV-C 8W/20sec).

2) 3% st

F 497 wAE Al 3 F 79 Wt wesg

7F 218 o] gpFo] A =
Cl A&7k v& Ao vs o

250.0

2000 A
150.0 +
000 +
oo T T T T T T T
W

Chrysal  NaOC| 50, Cl0;  Liquid seal Liquid cl uy-C
RVE seal+a
Pre-treatment

Flower diameter{ of initial)

w
=
=

¥ 1-69. AA el w2 F3 & 3Gy 7d =58 A3 Fv ‘Lovely Lydia'9

B SENsts S ngon, 2 9 NaOCl A4



T3 A B2 3 6, 12, 2447 5 AEFFA o A F EE A A
Ak, 1 %, Chrysal RVB, NaOCl, ClO,, Liquid seal, Liquid seal + Switch, Cl,
= ﬂ‘j/]:r“”ﬂ Hls] E&d oJst =7 94 AE7F ti o & Aol

) o

gpen Qsel e AdTA FAd T Wl FEER B

Iy 1-70. AA e & Z7] & A3z A
TLovely Lydia'® Z7] A% @A (A Control; dry, B; Tap water, C; Chrysal RVB 2ml-L ",
D; NaOCl 04ml-L!, E; SO, 83g-L!, F; ClO, 0.25ml-L!, G; Liquid seal 20ml-L!, H;

Liquid seal + Switch 20ml‘L' + 0.02¢-L, I, Cl 400mg-L!, J; UV-C 8W/20sec).

45
40
35
30
:E“ 25
:
< 20 -
=
B 15
B
10
5
0~ T T T
Control T Chrysal NaOC| 50; Cio, quv.nd seal quurd seal
RvE
pre-treatment
1-71. Aol W& 7] &9 A & 758 @3 A7 Lovely Lydia'e] 7] &
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4) AT W&, ¥ FTE
=7] B #F A wet A 7 died o8 =719 £ #Eo] o 7l
A F7F el =A vEhgen, AAF W B 2o AEFS Ko dslo F4d o
ge A= or dudn FES Ao dAQd £ F 499 592 ClO, AT 7h
FoEskoy a2 5 FA4% AAE Bow, o= AIUF O o)A AAqHA Fe A =37t
A olojH 7] wjE<l Ao HAukHEtt ey SO, Liquid seal + Switch, Cl #1872 A A

o] o Aol v &RtstA WsstR o, i Sd £ AT 22 AEFE o
Bdth (g 1-72, 18 1-73). SO, A& 71~F

2l
ool FolX A gtont, =37 @D A =E FrEe FAANA dakey Al 9

200.0 -

g [y

=
£ =m=Dry-TW
S 1500 - = Chrysal RVB
B® 0]
i ac

100.0 B ~=CI0
_5 2
2
[

s | iguicl 2@l
s Liguid 2ealt &

500 - cl
e Y

0.0

1 4 5 4 7 g 9 10 1"
Days

a9 1-72. AAH el 2 =8 A3t A Lovely Lydia'el A% W3l&.

30

g [y

—-_TW
—a=Chrysal RVB
e 50|

— 50

Water uptake

==,

e iquicl 38|

sl lquid seal+ 3
I

e Y= C
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5 454 T

~3Zgo] A3 #n ‘Lovely Lydia'e] 954 SF3S 8 5 49, 25 A T4 79
27F 9tk 28y 8 3 1099 924 - #FE Liquid sealo]l 479mg-g'2 tE Az
Tol wlal] tha E=A AW, SO, Liquid seal + Switch A& 72ke] fFoat= 22 A
o F ZAE AT

232 go] A3} Fv] Lovely Lydia's =37t 2 o, o] &3} dAro] A vehA &gt
onl, Aezte] Foart thah Ao dataw 9 FZ A dFS nAA GE e
2 dEAT

# 2-5. dAge mE 58 43 A Lovely Lydia'el 454 &# %

Pre- Chlorophyll content (mg-g™)
treatment Day 4 Day 10
Control” 39.1a” 41.4c
Tap Water 41.8a 43.6abc
Chrysal RVB 43.5a 41.6¢
NaOCl 40.1a 40.7c
SO, 41.7a 44.3abc
ClO» 41.7a 43.0bc
Liquid seal 40.8a 47 9a
Liquid seal + switch 44.3a 46.5ab
Cl 40.0a 42.0bc
uv-C 41.4a 40.7c

“Control dry, TW; Tap water, Chrysal RVB 2ml-L!, NaOCl 0.4ml-L!, SO, 83g-L},
Liquid seal 20ml-L!, Liquid seal + Switch 20ml-L*

Ymean separation within columns by DMR test at 5%
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6) Etelzleol A

2zl A3t @n ‘Lovely Lydia'® “dlglo} AL 19A(0710% Wb, 2271(10730%
n k), 39A(30% 0] = skl ARSI

1 A3, 3k § 109l NaOCl, Cl A golA v Agel Hls] vha 22 ko] ube o}
7F BAEJATHIHE 1-74). ©]= NaOCl, Cl2 @Az Al 2=xdgo] A3l Fn Lovely Lydia
o] £7] el AHA oAl R A FyE FF 9SS WA Aoz v ay
NaOCl #2le] Astewe t& Agd vl A zAEgdem ok ##sie] F59
NaOClé] Fw=® A9 & dtAel ddsie] Fridqor dajariy) Aty ofalo &g

7

Al2) B(3) C(3) Di1) E(3)

Fi(2) G(3) H(3) I(1) J(3)
a9 1-74. AA ] mE =58 dslt 4w ‘Lovely Lydia'® +5 % 1049 =tegof A4
A3} (A Control; dry, B; Tap water, C; Chrysal RVB 2ml-L !, D; NaOCl 04ml-L !, E; SO,
83g-Lt F; ClO; 025ml-L?t, G; Liquid seal 20ml‘L!, H; Liquid seal + Switch
20ml-L'+0.02g-L !, I, Cl 400mg-L", J; UV-C 8W/20sec).
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d, FE= AE dAM = FAYTE Aelsta e dAYTlM ta A
sp7b g Egloyt 8 5 109 7HA FAY = woNskA 7 A E4E sfo] FHo] A
At AT Aol dEbst At C AY 1014, SOxA 8 1009 =
TR 47d Buh oF 59 AR A H ol v ZapHe|dth webA, A
o] A3l Av ‘Lovely Lydia'e] A2 Al SO, Cl A7} & A&7+l vl 7457 313
o Aty Aol a3l Adem AdEHA o, R Ao Axze] At Frs
/st e =7 JAFE A7) wel dA el wE ke Aq7F FIHH R o] FolA
o & Aoz AGHIY. Asfro] v FUE SO, Cl A2le) pEFwsts. A3}
g EY v A Ttel Hls| Eof ¥ wAd aaAelden o= F ATt
A 9 o= AAAR dsp Zv) 27] dEe] AWy oA 2 At avE 34
= " Ao dddEn. wepA, "3k A4 Lovely Lydia’® A€ Al SO, Cl A

27 daterg A 2 FARA aaAd Aow dekd.
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Ct. =& &3l H0|l ‘Antiquecur!'S AERXE st M2l s

(1) A=x 2 Uy
e 20159 3¢ w=roista 3H7
HAA

o« ATl AR A A

riet

o

AU AL AL AN 53
=& A3t Al An 7
e %< . Rosa hybrida 'Antiquecurl’

o A

E 2-6. AN FH} P,

4

Pre-treatment Method
Control Dry
Tap Water 1L
Chrysal RVB 2ml/L
NaOCl 0.4ml/L
SOq 8.3g
Vital Oxide I 2ml/L
Vital Oxide II 5ml/L
Vibrex 1 2g/L
Vibrex II 5g/L
GA47 + BA 0.1ml/L
Uuv-C 8W/20sec

a9 1-76. =8 A3} A ‘Antiquecurl’?] 78t
‘mean I; Top, II; Front
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A3} #v] ‘Antiquecurl’ 2 F& Al 29AI 2 23}

=2 ARl 3 49 Ao AstdAlE FoAt e AR ZAMEATHE 2-7). 1Y
U 8 5 6 e AR AdE 7] "t & Ho Aol wrAste] WA 7}
e Ao A ey 1-77).

2~dth= A3l gn| ‘Antiquecurl’®] =3} FFS F= ZAdUEH Ao YEg oW ds)
41L& Vital Oxide 2ml-L7'e] HeglF7F 15542 A4 izl vl of 1Y, %% A
Zo] H3] ¢ 69 Ax AFHJH(E2-7). E=3 FAF A Tap Water, Vibrex 2mg-L 1<

Aot = Aol A FA e ol vs) Aol tha AFE U

¥ 2-7. +=8 A3} A ‘Antiquecurl’e] AA o] wE NaptA © A}

Pre- Days Vase life
Treatment Day 1 Day 4 Day 7 Day 10 (days)
Control” 2.0a" 2.0a 3.3abc 3.7a 4.0c

T™W 2.0a 2.3a 3.7ab 4.0a 9.3b
Chrysal RVB 2.0a 2.0a 3.0bc 3.7a 12.5ab
NaOCl 2.0a 2.3a 3.0bc 3.3a 12.5ab
SO, 2.0a 2.3a 2.7c 3.3a 13.5ab
Vital Oxide
I 2.0a 2.7a 4.0a 4.0a 15.5a
Vital Oxide
I 2.0a 2.3a 3.3abc 3.7a 10.8ab
Vibrex 1 2.0a 2.7a 3.0bc 3.3a 9.0b
Vibrex II 2.0a 2.3a 4.0a 4.0a 11.5ab
GA47+BA 2.0a 2.0a 4.0a 4.0a 12.5ab
Uv-C 2.0a 2.3a 3.3abc 4.0a 13.0ab

“Control Dry, TW; Tap water, Chrysal RVB 2ml-L !, NaOCl 0.4ml-L !, SO, 8.3g-L!, Vital Oxide I;
2ml-L7!, Vital Oxide 0; 5ml-L', Vibrex I; 2mg-L”, Vibrex II; 5mg-L”', GAu7+BA; 0.1ml-L7,
UV-C 8W/20sec

Ymean separation within columns by DMR test at 5%

122



a9 1-77. %8 A3 40 ‘Antiquecurl’®] AA o] W2 #3 ¥ 69 25 (A Control; dry, B;
Tap water, C; Chrysal RVB 2ml-L™!, D; NaOCl 0.4ml-L™*, E; SO, 8.3g-L!, F; Vital Oxide
2ml-L!, G; Vital Oxide 5ml-L!, H; Vibrex 2mg-L!, I; Vibrex 5mg-L!, J; GAs7 + BA
0.1ml-L!, K; UV-C 8W/20sec).

T8 2dv= dshdr ‘Antiquecurl’® 2§ 15699 3F WIS AP AL F
o 5 43 HEte S FE AR Ay dixTtol vl EE Ao skl JjErh 10
Ho] & Aow 2AFATHZY 1-78). = % Chrysal RVB, Vital Oxide 2ml-L!, Vibrex 5
gL', SO, UV-C A 7} & Aol v 3 @r;‘ Wshgo] tha Flom, Fro] 4dA7}
A wskE AEES UEhldY webA, Astae Al v E3bAollw Vital Oxide
2ml-L'e] A7k F2 frAoe 9FE v dor ddEich

HJ

180
160 -
5 140 -
E 120
-.'_T“ 100 -
£ a0
& 60
&40 -
20
0 -4
S Q& & &£ P &S F L
9 &
{{;5\"-“ & S b‘;ﬁq bq;ﬂ +q,QQ & bl
; s
(:S\ \OJP \O+ --1;0 _&\ (o
& &

Pre-treatment
a9 1-78. &8 A3t v ‘Antiquecurl’®] HA g w2 48 1549 sEHsE (A Control;
dry, B; Tap water, C; Chrysal RVB 2ml-L !, D; NaOCl 04ml-L!, E; SO, 83g-L!, F;
Vital Oxide 2ml-L!, G; Vital Oxide 5ml-L!, H; Vibrex 2mg-L!, I, Vibrex 5mg-L? J;
GA47 + BA 0.Iml'L?, K; UV-C 8W/20sec).
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W, FEFTFEl Bl wet AT ®Hstso] e AT o =4 f
Aste Aoz ggn ol AstrHdk 4dS nA Vital Oxide 2ml' L' A2 57t th&

gy
=T
~a=Chrysal RVB
Y 5 0|
i S 03
o \ital Oxide |
= fital Oxide ]I
e Vi brex |
Vibrex 11
= GAy; +BA
-

Water uptake

Days

a9 1-79. AA el g &8 43t A ‘Antiquecurl’®] FE S5

160.00

14000 -

e [y

—-_TW

= Chrysal RVB
a0

120.00 4

100,00 ==

80.00 - S04

e Vita| Oxicle [
&0.00 -
mpemita | Oxcicle ]I

Fresh weight{% of initial)

4000 e Vilrex [
Vibrex I
2000 —— Gy + BA
e V-G
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24
gitt= A3}l An| ‘Antiquecurl’ @] FE4 TS AF AL 3
T = Ao

= % 49, Vital Oxide
o} SO, 7} & A Fol Hl&] tha =4 ey o=

5ml-Lt A2 ZAE AT g
T 10Y, 7 F 49 95 FHFe] o2 AR @ekd Vital Oxide Sml'L! A2
9} SO, ¢ PE4 FFdo] =9kom, Chrysal RVB A9 g4 i =3 =& 7
o7 @mg&gu} o2 A 1t

SAA FA7E 22 Aow 2AEHJG(GE 2-8). 1
dut Asied, AT WEE, s S5 A FHAdA P ZaFQ Aow 2AME
Vital Oxide 2ml-L' = 54 FHrEo] & Agldd vs] thAk WA 2ARE 9], Vital
Oxide®] A e&kol W& A5 F7HA oz dsjof & Zoz AUt

5

2-8. %8 Hsh v ‘Antiquecurls) AH )] HE GE2 T

Chlorophyll content(mg-g ")

Pre-treatment”

Day 4 Day 10
Control 42.6¢ 42.3d
™ 43.5¢ 44.0cd
Chrysal RVB 43.9bc 48 5a
NaOCl 45.4bc 47 2ab
SO, 51.8a 48.3a
Vital Oxide I 45.8bc 44.3bcd
Vital Oxide T 50.1a 47.7a
Vibrex 1 48.0ab 45.6abc
Vibrex I 47.9ab 46.7abc
GA4.7tBA 45.5bc 46.8abc
uv-C 45.7bc 46.0abc

“Control Dry, TW; Tap water, Chrysal RVB 2ml-L !, NaOCl 0.4ml-L!, SO, 83g-L!, Vital Oxide I;
2ml-L!, Vital Oxide H; 5ml-L!, Vibrex I; 2mg-LY Vibrex I; 5mg-L!, GA47+BA; 0.Iml-L}
UV-C 8W/20sec

‘mean separation within columns by DMR test at 5%
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9 Y 24 Aol Agetd gl BUF FAYL T AL F WAL A9
of AAlstart st + 109, & &&F 54 A3 Chrysal RVB, SO, Vital Oxide 2ml-L A

gel a9 A g2 A e vl =A 2AFEASH) Vibrex 2mg L & @ ol
AoQle] FE e o) o] 9 gEfo] thAh A ZAEJATHIE 1-81).

04 -
0.5 -
05 -
0.2 -

0z +

Sugar content

B | eaf
01

B Flawer
0.1 -

oo -

LY
¢

Pre-treatment

% 1-81. &8 43t A7 ‘Antiquecur!’®] ATl wE B

(3) A7 4 2 A&
A3} An ‘Antiquecur’®] A E A] Vital Oxide 2ml-L!, UV-C Hgx= 43
Hol Fawo] =4 et o, AT HstEY Tt 23t de A
. °o]& Vital oxide®} UV-C9] v gz Qs Fdd J&S v Aoz gy,
W ZAF A3 Vital oxide: 1559 =% thE A g o] Hls] vtk AFEE= Ao
%3, Chrysal RVB, Vital Oxide 2ml'L, UV-C A&7+ th& Aol vs) 3
of tha Etow, o] 4GAZIA WSt AEFe UEUWld oldd A¥E Sl Vital
Oxide 2ml-L'A 277} A3t a4 2 F2 fAd a4 AAHGAZ Addr o&
Al d3l A ‘Lovely Lydia® Al A3 AzoA Cl Ag+9 F4o] thi FHH = 2
o} v S=8kd o1, Vital Oxided] o]4tstd A AR AFa IR e nAgE LS A A

Fdo B Aow AddE,

%:lmﬁ

F

126



SERIE 948 dX JI=s W

—

(]
1>
7]
|I%
tol
)al
=]
10
2.
ne
1[3]
(3]
o
0F
19
P
ne

o TAAE: 20159 49 At E Ageld a8 A3 Av 5F T Adago] 2ol

= B ~€H(Rosa hybrida 'Shooting Star’) A}-&.
AL gsgo] EeF HAlE Y 71A(EYE ALY AXE AH; The RDA-Genebank

rlo
i
I
S8

Information Center) . Z5-& AMH 30| WA (Botrytis cinerea) S %

. AAe

F 2-9. A T 2 U

Pre—treatment Method

Control Distilled water

Liquid seal 20ml-L!
NaOCl 0.4ml/L

SO, 8.3g

uv-C W /20sec
Vibrex 2mg-L. !

Vital Oxide 2ml-L !

o A= Alx H A
@ "3t SRl i Imgd S7FT Imle I vkt 5, A3} 23 o wye] dee
10u A<
Slygo] E 24

@ HZF ¥, 1200ml &7l " ste] kLo = Al

- 2~Z o] ZAn & AAG(F Y F/AASF)x1000 2 A4
o ARl A= BV A (Olympus CX 31, Japan)¥ dnl7Z  FhwEHeXcope TH00,

Pt AR e g2 —y
HHIERALT] 59 1l L 1

% 1-82. =58 A3} A ‘Shooting stat’e] Axjgjol] w2 Ayl
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T HE 54 F 7 UV-C A oAl A FFo|7t 7pgHA dAEA O, iz
T UV-CHEE Aest AT AL Fgo]7t B =] Adrh(E 2-10). AL F3 0]
= 6974 ClO; AE<2 Viberx®} Vital oxide A @] follA] LH3EA] gFto) 7 o] 39

= BE AT oz 3R EAT (Y 1-83). 8Uol= SO, A& AT = A
T W&ol 0%l o ® EAEAT. SO, Ao g, BHE I FAIE AR <

W go] thE Ao ws] AA W

[ o)
i
ol
ol
2
i)
4
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2,
1o
1
2
=
il
o
o
10
4
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>
r o
rlo
ol
N
N
1
o
At
32
o
2
=
X,
2
3,
=
L
T
Lo
T
o
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1)
AN

Wb, A2 A Vital oxided} Vibrex 5o AzE 53 F 62 747 AL ggo] W
ol UEbA kol fAow 5% A FA mAHom, 5

Aslmgo]l WA E 2 At A dEfAod aaHd Ao

¥ 2-10. &8 43} 4 ‘Shooting stat'e] HAg]dl] up2 AR Fdoly AL
Occurrence(%)
Pre-treatment

Day 5 Day 6 Day 7 Day 8

Control” 125 32.0 48.2 82.8
Liquid seal 0.0 16.5 284 53.2
NaOCl 0.0 12.2 214 60.5
SO, - - 10.0 22.0
Uv-C 13.0 184 29.1 66.8
Vibrex 0.0 0.0 214 65.6
Vital Oxide 0.0 0.0 20.5 62.7

“Control; Dilstilled water, LIQUID SEAL 20ml-L"!, NaOCl 0.4ml-L!, SO, 83g-L"!, UV-C 8W/20sec,

Vibrex 2mg-L*, Vital Oxide 2ml-L!
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a9 1-83. &8 A3l A7 ‘Shooting stat’e] i HF T 8 AA o w2 Al FFoly A W
(A; Control; Distilled water, B; LIQUID SEAL 20ml-L!, C; NaOCl 0.4ml-L!, D; SO,

83g-L!, E; UV-C 8W/20sec, F; Vibrex 2mg-L!, G; Vital Oxide 2ml-L ).

sy ey (W
a9 1-84. +%8& A3} A ‘Shooting stat’e] Aol wtE Al gdoly vy 2} viA|(A;
Control; Distilled water, B; LIQUID SEAL 20ml-L"!, C; NaOCl 0.4ml-L !, D; SO, 83g-L",

E; UV-C 8W/20sec, F; Vibrex 2mg-L!, G; Vital Oxide 2ml-L ).

a9 1-8. 758 A3} 4] ‘Shooting stat’e] AV A4S 3 AAd w2 AL FFoly ] L
A 245.(A; Control; Distilled water, B; LIQUID SEAL 20ml-L!, C; NaOCl 0.4ml-L*, D;

SO, 83g-L!, E; UV-C 8W/20sec, F; Vibrex 2mg-L!, G; Vital Oxide 2ml-L ).

A3t & ‘Antiquecurl’®] 2] A& A+ Aol whel AugEgo] A Aol dato] =
AbeE A3t A3l A ‘Antiquecurl’®] AT A A Aol M diterg AF R FEFA

o] &3 Aol w Vital oxide 2]} Vital oxide®}t Z-& ClO, A £l Vibrex # golA A4l

5
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Fol AR e AR AEAT. 78 F 697HA] Vital oxide®t Vibrex A glo A 2
Hol gl Aog Ugyon s A @ Aol A AL FFole dadrt d= A
o7 ZAEATH wepbA, AL FFo] WAl wE st AFrl dAe Al Vital oxide A 7F A
st A 2 FAFA EHAY AowE AdHy

Ol =& HXcIHe SASH 73

(1) 758 2=xdgo] A3} | TLovely Lydia’'e] dE=/FAE fIgt HA AA AL 75 Al F248H47
MEFI system &3}

D A=
o 2016\ 5¢ wadghalo] A 3
o AWE7: AYgEE ZF 5 A A glsTt
e %% Rosa hybrida 'Lovely Lydia’
o A % A4

HE

Y

i
o
>
&
(e
i,
rlr
=)
ol
o
[3u
1o,
4
ol
o
offt
:°.‘=‘
)
oo
&
o~
3
3
2
fo
2
Ag
S

e .
48 7

EFHHHE =R 2Y+a HE2RF HEHES
(H8A1ZH Rl

a9 1-86. ®olE A

F 2-11 Aol A8 A # 5 A 54843} NEFI system.

Pre—treatment Shipping Solution MEFI
LS
Tap Water LED gula+ uv
Chrysal profeesion?2 e
Tap Water 5ml-L ) LED Blue + UV
Sucrose A €
(3%) LED Blue + UV
L %
Tap Water LED glula+ uv
Vital oxide Chrysal profeesion2 2
(0.002ml-L™) (Gml-L™h LED Blue + UV
Sucrose 3% A
(3%) LED Blue + UV
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Chrysal
professional 2

Sucrose

Vital Oxide

o 1-87. "AY

Blue LED%}

19l o, MEFI system<

23]

o A
= -1

% Al MEFI system

UVE o]Fojxlom Etoln
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s}

2) AdA

@ 7H§‘r‘%7ﬂ % Azt

olE g 5 AdAgel 5489, MEFIA & wE JistdAE AR 23H(E 2-12), 8
4°—MH NeteA Aol= gllont, 5LAl oS A4 ARt Tap water= HAe] § <

A& Sucrose A2]7F 250 A= thE Aol vl thA 2¢kow | Tap water® WA & 55 Al
F24¥ Chrysalx 2], MEFI system 48 2|79} Vital oxideZ AAZ & F% Al &

water #12], MEFI system #-& g]77F 2+2F 3.006 419 310942 tha 2 Ao A
3t & 8UA+= Vitall oxide® A & FF5 Al 489 Sucrose A 2], MEFI system #-& A&+
= A3k MEFI system 4& A&+ /Hsd7Al= MEFI system 482 3dh#A %2 A2+ Hu} oF
2 A =okom(1¥ 1-89), ©l= 434 & MEFI system LEDAH 2] 4 242 %50 7g&
T2 Qo dudrn)

kel
T
A

]

—_

& 2-12. &8 2=go] st 4] ‘Lovely Lydia’'©] A glo] w& 7t

Pretreat—  Shipping N Flowering stage
) MEFI
ment”  solution” Day 1 Day 4 Day 5 Day 6 Day 7 Day 8
a
MEFI O 2.0 23 a 29 ab 3.0 ab 31 ab 33 a

w

TW
MEFI X 20 a 20 a 2.7 ab 27 b 27 ¢ 27 ¢

TW MEFI O 20 a 22 a 3.0 a 31 ab 3.2 ab 33 a

Chrysal
MEFI X 20 a 21 a 2.7 ab 28 b 2.9 bc 3.0 bc
MEFI O 20 a 24 a 29 ab 29 ab 3.1 ab 34 a
Sucsrose
MEFI X 20 a 20 a 25 b 26 b 27 ¢ 28 ¢
MEFI O 20 a 24 a 31 a 33 a 33 a 34 a
TW
MEFI X 20 a 21 a 2.8 ab 29 ab 29 be 29 ¢
Vital MEFI O 20 a 22 a 29 ab 33 a 33 a 34 a
. Chrysal
oxide MEFI X 20 a 22 a 29 ab 3.0 ab 3.0 bc 3.1 bc
MEFI O 20 a 23 a 24 b 26 b 28 ¢ 3.1 ab
Sucsrose

MEFI X 20 a 21 a 29 ab 30 ab 30 bc 3.0 bc

“TW; Tap water, V.O; Vital oxide 2ml-L*

YChrysal; Chrysal professional 2 5ml-L !, Sucrose: Sucrose 3%
* LED; LED bluetUV

“mean separation within columns by DMR test at 5%

Az S ZARE A3H(E 2-13), MEFI system 48 #2717} MEFI system< %8344 %<& 3
g B dsleol g A Hlow oS AA] oy Tap warer A8 & =% Al Tap
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water 528 7] A F2To d3ee 82¢¢l whHo| Tap warer A8 & 4% A] Chrysal

284 HE)Ae], MEFI systerm 4§ 2]+, ital oxide Zﬂﬂlﬂ 3 4% A] Tap water w289

A#)x2], MEFI systerm A& #&]Vital oxide A2 ¥ 4% Al Chrysal +489 AHgAg,
MEFI systerm #-& 279 A3emS 7Hz; 929 929 949 & oF 19~129 dAAHE Aog

ZAE Y &3k MEFI system<
o] Yelwth mekA, AAE & FAFEHAGAA F48H Bk of)g} MEFI system 28 Al 43}

s A a3t 9 Ao R ddyl MEFI system 2§ Al £90o] Bl &4 (Damage)©] e}
U 53 A H3l B4 A 7 Qlomg olF dAsy] Y3k Fridrr ded How dAdHg
(29 1-90).

¥ 2-13. =8 ~xgo] A3l Al ‘Lovely Lydia’e] A 2]ef u}

it
i)
ot
o
ol
S
=8
oty
o

AL3x ke AP ZEFS AwWE w3 dAifo] tii @

Senescence (%)

Pretreat ~ Shipping X Vase life
“ment”  solution’ (day) Bt piio Wiing Lo Leal ) mage
neck Abscission  yellowing

W MEFI O 88 ab" &0 80 40 0 0 20

MEFI X 82 b 100 100 80 0 0 0

MEFI O 9.2 a 20 80 100 0 0 60

W Chrysal - per x84 b 100 60 20 0 0 20

Sucsrose MEFI O 9.0 ab 40 40 60 0 0 20

MEFI X 88 ab 40 80 60 0 0 20

W MEFI O 92 a 60 60 60 0 0 20

MEFI X 84 b 60 100 60 0 0 0

Vital Chrysal MEFI O 94 a 40 40 20 0 0 40

oxide MEFI X 9.0 ab 20 80 20 0 0 0

Sucsrose MEFI O 9.0 ab 60 60 20 0 0 100

MEFI X 86 ab 60 100 40 0 0 20

“TW; Tap water, V.O; Vital oxide 2ml-L™*

YChrysal; Chrysal professional 2 5ml-L™!, Sucrose: Sucrose 3%
* LED; LED bluetUV

“mean separation within columns by DMR test at 5%

a9 1-89. & ¥ 99 58 2xeo] d3f Fv] Lovely Lydia'e] 2ol wa 7§3eA.
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(A; Tap water+Tap water, B; Tap water+Chrysal professional 2 5ml-L}, C; Tap
water+Sucrose 3%, D; Vital oxide 2ml-L '+ Tap water, E; Vital oxide 2ml-L '+Chrysal
professional 2 5ml-LY, F; Vital oxide 2ml-L '+Sucrose 3%, G; Tap water+Tap
water+LED, H; Tap water+Chrysal professional 2 5ml-L '+LED, I Tap
water+Sucrose 3%-+LED, J; Vital oxide 2ml-L '+Tap water+LED, K; Vital oxide
2ml-L '+Chrysal professional 2 5ml-L '+LED, L;Vital oxide 2ml-L '+Sucrose 3%+LED).

ZH
FET Auge] Fdtehs AIA] 7 * 493 dsl Aur wlgk AlF 1 g 3 8Y9] IF
HateS A A3 (2 1-91), MEFI system 28 A+ 3ZW3sl8-9] MEFI system 4§ &}
A g2 ATl HleiA v 2 Aow yeten, O 3 AstdATt & Ao® £AME Tap water

Axe] & 4% Al Chrysal w2893 MEFI system 2§ A2, Tap water A2 $ % A
Sucrose %2 =

1 8-olw} MEFI system 2]-& 27, Vital oxide @xg] & 4% A] Chrysal 52]-& 3}
MEFI system -8 2|5} Vital oxide 2] ¥ % Al Sucrose %2184 MEFI system 48
A T7F g2 ATl vlsA shEwstgo] thh =2 Ao AU

180.00
160.00

140,00

12000 |
100.00
80.00
60,00
4000 |
20.00
| . e, N N B . | .| L N

W ™ ™ W £ 2. ™ ™ ™ d WO
+TW +Chrysal +Sucrose +TW +Chrysal -Sucrose +TW +Chrysal +Sucrose +TW <Chrysal +Sucrose
+LED  +LED +LED +LED  +LED +LED

Flower diameter(% of initial)

Treatment

H1-91. 78 § 8d 58 2xdlo] 43} A Lovely Lydia'e] A ejol we 3}F H3ls.
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BorE: A8 $ A AR Eel F3 F 494, 8% 10%EHelA 61 E2E § At

ZAS duAgoz #Ee A1 1-92), Vital oxide A2
gk AE] 57} Tap water AAe]gh Ao nlsf tha dAo] Bo] | Ao yewth 1 5 Vital
oxide A48 & % A Chrysal 521843 MEFI system 2§ Ag7=th& A2l v} &&¢
o] Tha Wo] ® AoFE ZAMHATHZH 1-93).

oy 1-92. 75 %
Lovely Lydia'e] =7] A%
2 5ml-L!, C; Tap water+Sucrose 3%, D; Vital oxide 2ml-L '+Tap water, E; Vital oxide
2ml-L '+Chrysal professional 2 5ml-L!, F; Vital oxide 2ml-L '+Sucrose 3%, G; Tap
water+Tap water+LED, H; Tap water+Chrysal professional 2 5ml-L +LED, I, Tap
water+Sucrose 3%+LED, J; Vital oxide 2ml-L'+Tap water+LED, K; Vital oxide
2ml-L '+Chrysal professional 2 5ml-L '+LED, L;Vital oxide 2ml-L '+Sucrose 3%+LED).

30.00
g
£
4
E
5 2000
3
©
=
g
=
10.00
0.00
Vo ™ ™
~TW --._hrysal 5u(r0£é -‘rw ’}'r}sal +Sucroze  +TW vchrysal +Sucrose . =TW -C'rysal —Sucm—se
=LED =LED
Treatment
a9 1-93. Al mhe 58 Azl st Ay Lovely Lydia'e] €71 #2d A=
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ZAREE A3 1-94), 2Zeo] A3} A © g Egfyol s 3 F 7447t
A ekstAl Frhslth RHAet] AlEtetgl o, BEdle] A Vital oxide AAE ¥ 4% Al Chrysal
F24993 MEFI system 24 ]9} Vital oxide Ax2] $ =% Al Sucrose %483 MEFI
system A& AT ohE ATl v v QAT Wshgo]l Yehte Aow AT g
=37k A A 8 & 8 A= Vital oxide A E F % Al Chrysal 524189 27t & A2+
of Hls) AAT WshEo] & 0w ZAHAY i FFES 78 $ 594 543] St A
AZF} v za) Sl st Adom UEnbgon], dz7l Tap water AR F 2% A
Fobe Aol vls) i Faol AAl fAHE Aow A

op
>

=
o]

=
@

1>
oo
12
2
Ach
AN

12000
= 10000 E
=
k=]
=
s
&
w8000
=
Ko
@
z —=TW+TW =#—TW+Chrysa
f’: == TW +Sucrose —— O 4TW
£ 5000 f ==\ 0 +Chrysal ==/ 0 +5ucrose
—+=TW+TW+LED =—TW+Chrysal+LED
=—TW+5ucrose+LED =—4=V.O+TW+LED
=8\ .0+Chrysal+ LEDD  =a—=V.0+5ucrose+LED
40,00 : E S
5000
= _
= 40.00
=
L]
= - —
—
€ 000 .
=
=
[T
B
£ 2000
10.00
0.00
4 5 6 i a8 g

Days
O™ 1-94. &8 2xeo] At Av] Lovely Lydia'el Aelol & AT Mskad ¢E35E

136



54 s A AR 2-14), 7F F 499 699 A 7k Aol OiM—‘/} T 538
AR Tap water A2 & FF Al Tap water F2&d A2je} Tap water dA2 F F& A
chrysal %2189 A2, Vital oxide 1A + 4% Al Tap water 5289, MEFI system 2§ A2
T7F & Aol vl 27k 404, 40.3, 409mg-g to® thA YA 2AME AT T3 Tap water &
A & £ A Tap water w2189 MEFI system 28 g7, Vital oxide @8 & +% A
chrysal 52489 A7t & Al ol v 54 el B2 soz 2AEA o A7t o
frode 34 &2 Aoz vest

¥ 2-14. 58 2xgo] A3t A Lovely Lydia’ e Al w2 JE4 shak
Pretreat Shipping MEFT* Chlorophyll content(mg-g )
-ment” solution” Day 4 Day 6 Day 8
MEFI O 406 a¥ 40.2 a 404 ¢
T™W
MEFI X 396 a 411 a 403 ¢
MEFI O 413 a 419 a 416 bc
T™™W Chrysal
MEFI X 425 a 447 a 436 ab
MEFI O 458 a 456 a 457 a
Sucsrose
MEFI X 415 a 445 a 43.0 bc
W MEFI O 449 a 464 a 457 a
MEFI X 434 a 444 a 439 ab
Vital MEFI O 428 a 427 a 42.8 bc
] Chrysal
oxide MEFI X 402 a 417 a 410 ¢
MEFI O 424 a 426 a 425 bc
Sucsrose
MEFI X 410 a 415 a 41.3 bc

*TW; Tap water, V.O; Vital oxide 2ml-L"

YChrysal; Chrysal professional 2 5ml-L !, Sucrose: Sucrose 3%
* LED; LED blue+tUV

“mean separation within columns by DMR test at 5%
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® sh4us

AAAE oG8 $3 F 403 89s) Sl WIE 2N AHE 2-15), £ F 49 A
Aok Atk S5 F 89 aghe Ael ] At g o ZAAT B, Tap waterE
AAY G A TlA bake] The Aol e tha WA ZAEEE, ol w3t A Yzt
Qlate] bgkol Wl vebd 2o AlmEth

=3

2-15. 7&8§ 2=xgo] A3t 4 Lovely Lydia’e Azlol w2 s wis)

Hunter value

MEFT* Day 4 Day 8

ment’ solution® L a b L a b

Pretreat-  Shipping

MEFI O 331 ab’ 453 a 41 a 374 a 469 a -05 b

T™W
MEFI X 245 Db 374 a 51 a 390 a 513 a 1.5 ab
MEFI O 33.8 ab 373 a 56 a 366 a 483 a -30 b
™ Chrysal
MEFI X 354 ab 427 a 83 a 454 a 494 a -01 b
MEFI O 40.3 a 482 a 73 a 438 a 462 a 28 b
Sucsrose
MEFI X 34.3 ab 456 a 82 a 397 a 495 a -2.1 ab
MEFI O 261 b 404 a 56 a 405 a 470 a -15 b
TW
MEFI X 263 b 415 a 56 a 409 a 440 a -15 b
Vital MEFI O 32.7 ab 432 a 68 a 350 a 440 a -02 b
. Chrysal
oxide MEFI X 386 ab 390 a 65 a 360 a 487 a 40 a
MEFI O 2711 Db 380 a 71 a 341 a 465 a 19 ab
Sucsrose

MEFI X 281 b 372 a 508 a 337 a 443 a 167 ab

“TW; Tap water, V.O; Vital oxide 2ml-L*

YChrysal; Chrysal professional 2 5ml-L !, Sucrose: Sucrose 3%
* LED; LED bluetUV

“mean separation within columns by DMR test at 5%
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grejglol A4S 78 ¥ 89 w3td & whegol HAS AR A, BE A TolA vtegolrt
Ao, Tap water *2]7-olA] Vital oxide A2]7-Ht} tha @2 ko] whgg o7t 2= Atk
(¥ 1-95, 3£ 2-16). Vital oxide® HA 23 A7~ & d3pgro] e Ao Hlsf v A%
¥ Vital oxide AAg & 4% Al Chrysal %248, MEFI system #-& 2|79 dhe|g]o} A7 2~
Foj= 302 thE Aol vls| tha A dEg A ow 2ARE AT

A B C o N e
s -
_.;'.._.'.- = o ey 5T N
G H I J K L

a9 1-95. &8 ~Zyo] A3} An ‘Lovely Lydia’e Agld w& wrego} A4 A3} (A; Tap
water+Tap water, B; Tap water+Chrysal professional 2 5ml-L!, C; Tap water+Sucrose 3%,
D; Vital oxide 2ml-L '+Tap water, E; Vital oxide 2ml-L '+Chrysal professional 2 5ml-L !, F;
Vital oxide 2ml-L '+Sucrose 3%, G; Tap water+Tap water+LED, H; Tap water+Chrysal
professional 2 5ml-L+LED, I, Tap water+Sucrose 3%-+LED, J; Vital oxide 2ml-L '+Tap
water+LED, K; Vital oxide 2ml-L'+Chrysal professional 2 5ml-L+LED, L;Vital oxide
2ml-L '+Sucrose 3%+LED).

# 2-16. APl W 58 2] 43} A1 Lovely Lydia'e] 42 § 849 "o} HA4 =
sLof.

Shipping

Pretreat-ment” o MEFT* Bacteria reaction score
solution®
MEFI O 5%
TW
MEFI X 5
MEFI O 5
TW h 1
Chrysa MEFI X 5
Sucsr MEFI O 5
UCSrose MEFI X 5
MEFI O 4
TW
MEFI X 4
MEFI O 3
ital 1 h |
Vital oxide Chrysa MEFI X A
Sucsr MEFI O 4
HesTose MEFI X 4

“TW; Tap water, V.O; Vital oxide 2ml-L™

YChrysal; Chrysal professional 2 5ml-L™, Sucrose: Sucrose 3%
* LED; LED blue+tUV

¥ >500=5, <5600=4, <300=3, <100=2, <30=1, 0=0
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zstgo] Ask vl Lovely Lydia’®l 28 534 48 F 53 40 A4 58 ¥ 42
TP A MY 1-06), Aol AFE A0R A Vit oxide AAY F 55 A

Chrysal #21-&9 MEFI system A& A9 & @ghako] v Ao Hla] thh =& 302
ZA AT T3 Tap water A2 ¥ ¢4 Al Sucrose 72189 MEFI system 24§ A&+= A
9] gk Sucrose F4&9 A5 Fo] F7F el Estar v o BE = 3

Apslo] FFolt A3t Anle ggd HAT F7149 A7 9a ¥ Qow Aua.

W Leaf
HPetal
040
£
=
£ 030
=3
=
@
-1
=
]
-
=
8 020
&
010 |
000 - - : - . :
™ ™ ™ VO V.o V.o W ™ ™ VO V.o VO
«TW «Chrysal +Sucrose «TW  «Chrysal +Sucrose «TW «Chrysal -Sucrose  «TW  +Chrysal  «Sucrose

+LED  +LED ~lED +lED  <LED +lED
Treatment

191-96. Aol wE #58 2xdo] A3t Fv] Lovely Lydia'e] 8 F 429 3%

, 9 A =2 AR 8 F 4 istd Al 2AF A ARk A
5 8Yel= MEFI systerm A& A9 7|84+ MEFI systerm
g 1 &2 AT 2o oF 128 =& Aoz ZAEAL ole FEHA F v F4
FAa Qo] BAE MEFI systerm LEDY % =4 Ag& Q&) /3tE F=3 Aoz o)
At Ax =g JRstaA el vl A3 deton, AYE oA 94 Tap water AA4# &
% Al Tap water w289 Ao d3lHo] 82¢ & Chrysal professional 2 %4843 MEFI
systerm 4§ A2]7 Bt} oF 1¥9~129 Tad Zoz A
Vital oxide 2|3 & Chrysal professional 2 552]894& AMEe Aol A th2 Aol 1]
3 EEwe Az s A Werh vhe Aow ZAMESIEY, o= AAE Al Vital oxide
of ARl Clope] Aantz 3 78 & nAE TS AAste] dsle] =3 H3lE Fo 4s)
Aue] Fi Fo mgo]l ® Ao dddnh ol FREFTHN FARE AR Ve oH) Vital
oxide A2l & % Al Chrysal 52489 A2} Vital oxide MA2] § & A Chrysal 528}
2} MEFI syster 4-& A2l 08 Al e va] FEFsdol ta 2 2oz A die o

o
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Aok Aow detety MEFI system 48 Ad] 7o) mhe =3ke] B == MEFI system %
£ A E 1A Ze AHgFES MEFI system 283 Ao vl LTSy HWH3} w3134k
o =2 Aow yehkewn, dAe ¥ 54 e 48 B rE oz
MEFI systerm 2|7} A3} grjo] =st8 Ad Al7]a dapeis A A7 dsh dre 24 4
Ao ket 18yt A3 F MEFI systerm 44 Al #dlo] Bl @4de] vEl

Al At F4 ASR A Fsrh feHER o5 sAsty] A FHH ATt
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2014 12€, 20154 4€, 74, 124, 2016\ 4€, 7¥

o

gy

3

-

9¢, 2017

l

A
=

dlolg &4 (WatchDog 1450, Spectrum Technologies Inc, USA)E
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- SAS ver. 9.0(SAS institute Inc, USA)

Al A8 9 MEFI system A 2](201610 7€ % 9€, 20179 3¢ 4

v 5E A% A48

(o]

2-17. g

-
It

MEFI
Non MEFI

Pretreatment

MEFI

Tap water

MEFI

Vital oxide 2mL-L™*
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a9 1-97. MEFI system
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$7hlN 58 so] QRO 5 A Axee] A8 v] Tovely Lydiat Q¥ @Xo4] F4 24
g ANsgon, £3 43 FAF BAS PASel T RAFES WA 48 Av) T EA
2 ANSITE HE 2 wahE 2A A3, HEEE WY 1280 dR TR 54

g s} Arle] datego] 7 #kE AoR zAbEgleH, 0159 48 FFeItE Ee At %
vje] el tha AW Aoz ZAMEITGE 2-18). 4 FACIA A A S &
ods AT At g w3t AL HSEbl destod, dale e v de Jow S
o s guel vehs w3k sl Ehas, A2 2ARRleH, dioR E A EdoR
AFEIEH L 1-101~1-104). of= A3}t Zv7h & ¥ 5

]

Ak FA Ayt BAE= Adow =
Y T A4 "9 ole T wha W w9, FUY, Ao vk F3oR s 24 1o wch
o}

20154 78 FFeItR 5T Al Arls Axnvs st g w3} o] yEbs e (1|
1-106), 201691 49 =352 53 dsl Gl b2 A7)l 53 A3l et gl £ gy k=3
@ol ek 2 AT 1-105). 20161 490l oA 2ALE AAe A3t grje B2
ofd g T AEE dFoR % F4 AR F4S H] A oA Feklom (L 1-106),
ol Road HA T o] AdetA Y, Tl FEAA 5 A oW VIRE SS9 ARAE A
Agom Qe F7I7ke] AojA F4&qe] FHoR ASFo] BT Zow Addn)

20161 749 B 99, 2017 39 2Zeo] A3t Fv Lovely Lydia's d&o= FF A

A g2t MEFI system A&l #sto] A oA F4d ZALS AAsta, 5o Algdolds
ol Tl FES wuEAMeaat sivk Z2b A 719 Ao whel dstaer 3 sk
de AR A3, A&7 A NA e Halrr Ry gl AR A3t gl e ditaed
Aoz YEPGTHIE 2-19). 3 20161 7€S Al 20161 99
E7- Eu MEFT Al&8ls 483 Ao dafew2 of 1~24
wer. 4Hsh 912 T =37l AA 2T Ao R AT
d 1-107~109). MEFI A28 A4 Az]3+ F Vital oxide 2mL-L'2 AA2 F F4 A
MEFI Al 2=8lS A3k gt A3l Tap waterZ Axg] & MEFI Al ~8S
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I 2-18 AEolA

| ~3xgo] A3 Hw Lovely Lydia’®] A3t 2 w318

. Senescence(%)
Vase life
Date Country ) o Petal
(day) Blueing Bentneck  Damage Wilting o
Abscission
2014 Japan 82 b 50 100 100 100 0
December Korea 84 a 50 100 0 100 0
2015 Japan 130 b 100 30 60 0 0
April Korea 16.0 a 50 60 0 0 0
2015 Japan 100 b 100 60 30 40 0
July Korea 140 a 100 100 0 0 0
2015 Japan 11.0 a 50 100 0 100 0
December Korea 116 a 50 100 0 100 0
2016 Japan 110 60 30 0 10 30
April Korea - - - - -

mean separation within columns by DMR test at 5%
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F2-19. 2 FF 2 Sl B FES 53 758 2=l A3t Fv] Lovely Lydia'9]

Treatment ) Senescence (%)
Date Nation Vase life
. MEFI (day) Bent ) . Petal
Pretreamtnet y Blueing Damage Wilting o
system neck abscission

Tap water MEFI X 95 p* - - - - -

Japan Tap water MEFI O 95 b - - - - -

2016 Vital oxide MEFI O 95 b - - - - -
Jul. Tap water MEFI X 123 ab 80.0 100.0 0 100.0 0.0
Korea Tap water MEFI O 134 ab 60.0 100.0 0 60.0 0.0

Vital oxide MEFI O 141 a 60.0 80.0 0 80.0 0.0

Tap water MEFI X 90 ¢ 100.0 100.0 0 100.0 0.0

Japan Tap water MEFI O 11.0 bc 100.0 80.0 0 100.0 0.0

2016 Vital oxide MEFI O 11.0 bce 80.0 70.0 0 80.0 0.0
Sep. Tap water MEFI X 124 ab 88.8 100.0 0 100.0 11.1
Korea Tap water MEFI O 133 a 777 100.0 0 66.6 11.1

Vital oxide MEFI O 134 a 66.6 717 0 88.8 0.0

Tap water MEFI X 87 ¢ 100.0 100.0 0 100.0 0.0

Japan Tap water MEFI O 90 ¢ 70.0 100.0 0 100.0 0.0

2017 Vital oxide MEFI O 90 ¢ 60.0 100.0 0 100.0 0.0
Mar. Tap water MEFI X 105 b 80.0 100.0 0 100.0 0.0
Korea Tap water MEFI O 123 a 60.0 100.0 0 60.0 0.0

Vital oxide MEFI O 124 a 60.0 80.0 0 80.0 0.0

“TW; Tap water, V.O; Vital oxide 0.002ml-L !
YLED; LED blue+UV
*mean separation within columns by DMR test at 5%

¥ 1-101. &8 2=¥o] A3} A ‘Lovely Lydia'9 2014 129 713} =
(A, B; Japan, C, D; Korea, A, C; day 4, B, D; day 8)
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a8 1-102. %8 22 A3t Fn| ‘Lovely Lydla-J 20154 49 73 B
(A, B; Japan, C, D; Korea, A, C; day 4, B, D; day 13)

a9 1-103. &8 2=xgo] A3t v Lovely Lydia'el 20151 7¥€ /i3t 25
(A, B; Japan, C, D; Korea, A, C; day 4, B, D; day 10)

a9 1-104. &8 2= go] A3} v Lovely Lydia'el 2015 129 7|3} &5
(A, B; Japan, C, D; Korea, A, C; day 6, B, D; day 11)
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a9 1-107. &8 2= o] A3 Fv ‘Lovely Lydia’e FWeolA 2016 79 M3t =<5
(A~C; day 1 after harvest, D~F; day 14 after harvest, A, D; Control, B, E; MEFI, C[F;
Vital oxide+MEFI).

29 1-108. =8 =xeo] A3 4 Lovely Lydia'el &3 oA 20161 949 71 s}
245, (A~C; day 1 after harvest, D~F; day 11 after harvest, A, D; Control, B, E; MEFI,
C,F; Vital oxide+MEFI).
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a9 1-109. &8 2z d3l v ‘Lovely Lydiae] €23 ulolA 20173 3€ 71g}

255, (A~C; day 1 after harvest, D~F; day 9 after harvest, A, D; Control, B, E; MEFI,

C,F; Vital oxidetMEFI).
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—

HAE Hez A" 10708 w7k Aty 2 S50 stAAM 2 A s7hE =43}
5 5

4(pH, EC, N, P, K, Ca, Mg, CEC)s E4&74d 45 stler, A4 Ul Anzdd 3

CRCE

ew, $% SO AMBAS B Aske] A W delEEAE WX se] 0RNACE
AN, L%, = G FHHAT

e A AnEA 2AL Y AgTHE 3L FRF Bl A fewdl 94 87
C T 60%, 1,000lux, 12213t &5
BAZF, FFF, A L wstuAN B SHo) ootk AR 2w

7P EaEE A B Ede] AAETE HolH= Al B e Ales AlAol HAE WE s

A B, Auee 2 AS 2 s 4% 89 8. BPRAe ¥

zy 2
512

Parameter Abbreviation Unit

Greenhouse Enviroment

Day minimum temperature DTEM_MIN C
Day maximum temperature DTEM_MAX C
Day average temperature DTEM_AVE T
Night minimum temperature NTEM_MIN T
Night maximum temperature NTEM_MAX C
Night average temperature NTEM_AVE C
Day minimum relative humidity DRH_MIN %
Day maximum relative humidity DRH_MAX %
Day average relative humidity DRH_AVE %
Night minimum relative humidity NRH_MIN %
Night maximum relative humidity NRH_MAX %
Night average relative humidity NRH_AVE %
Integrated solar radiation SSR wom 2
Day minimum vapor pressure deficit DVPD_MIN kPa
Day maximum vapor pressure deficit DVPD_MAX kPa
Day average vapor pressure deficit DVPD_AVE kPa
Night minimum vapor pressure deficit NVPD_MIN kPa
Night maximum vapor pressure deficit NVPD_MAX kPa
Night average vapor pressure deficit NVPD_AVE kPa
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F2-1 FAE B4E A% g A 234, A 9 A 2 A3 s a9l 3 8489 AE
Aaf 713kl whE Ht g
Parameter Abbreviation Unit
Cultivation environment
Irrigation interval IR_I days
Irrigation amount IR_A L'm?
Number of Daily irrigation IR_N No./day
pH pH pH
EC EC ds'm!
NO;-N N mg kg’
. ) P5O5 P mg-kg ™!
Chemical property of soil | e
K K cmol kg
Ca’ Ca cmol kg !
Mg’ Ma cmol' kg !
Cation exchange capacity CEC cmol kg™
Cutting condition and cut flower growth
Length CL cm
) Stem Diameter CSD mm
Cutting
Number of leaves CNL ea
Age of rooted cutting CSP days
Vegetative growth stage(A) VGS days
Reproductive growth period(B) RGP days
Number of days to flowering(C=A+B) No.DF days
Cut flower length CFL cm
Stem diameter SDF mm
Number of leaves No.L ea
Fresh weight FW g
Flower diameter FD mm
Chlorophyll content Chl_Cont SPAD value
Vase life VL days
Ch, H22Z21
(1) A3} =3} ‘winp
1) &7 gk aQliA
7 A 29 RS fste] HAE WEE A F7F FoA A3 a3 e E
At Q= AFA FAA 2%57hE BFoE BASA 257k F FRLEE 25
1~293T A3, oFF 5% 21.6~244TC At BE77F As7h Bk ok vbA| #El=ar 99l
ok 2% 719 3 A FET 621~689%, ot HiFET 81.6~824%% a1, AsTH7E ki
SA B E ddch At 74 AN BE7hrE 5380W-L 7 2 A URRGE ok gk
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T 2-4 F7bE AaRE vk 3 5 A% 4 24}

=1 Ay =747 3}4 A sHAl AT A= A3
© (cm) (mm) (mm) (g) (ea) (SPAD) (days)
A 124.05 7.25 24.53 96.48 57.10 55.26 145
B 96.13 6.42 24.52 78.01 48.00 48.73 164

@ A3} w3 ‘Mupe] #3 & Hst £ g Y
st¥%o W= 78 9d 5
2 AR A ATt F8E w3k k¥ Frhgo] A vE o (1d 2-1A), A
AFe] wske] 2§ As 7k x
bk’ 2-1B). Z1#u 12
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34He 14598 BE7hEth 199 X
FrEe Bevh By 590 X#%ifwr Aol Aatdes Fade] g%l H3lon, B
FIHIA Tl wokot ARte] A Fagko] vk Astdlvi (™ 2-10).

g

5

g

Flower diametaer (%)
g

Fresh weight (% of initials)
Solution uptake (g/flower stem)

g

6 8 0 12 14 4 12 14 2 4 6 8 10 12 14 16
Days after treatment in holding solution Days after treatment in holding solution Days after treatment in holding solution

a9 2-1. s7hE A3t w3; winpe) 8§ 3E(A), AT B), FEHC) Wt

Azt =3t ‘o]l ujeE datered wiXle S dotry] A FadEH
(PCA)E A3} A3ty Adias, dAMEFS 52 B9 eignevalueE EJ 1, &% VPDE
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=7 ‘/}E‘rM

o, A D, E 57Hs 1.2~16 dS'm'& @A &
. NOs-N, P205, K+, Ca+, Mg+s 7|

Al vrebskan, Az wiitel 97 JAE Aow AgE A

T 2-6 AT WA AWA FrhE = sheyg B 24

Exchangeable cation

NOs-N P20O5 R -
7t pH d E?Cfl) ’ : (cmol - kg ") CEC
stm (mg - kg™ K" Ca' Mg"

A 7.78 1.42 131.8 171.2 0.56 751 4.28 15.1

B 7.64 3.49 328.6 469.1 1.82 16.15 4.45 15.2

C 6.18 3.97 434.7 311.9 2.28 12.22 4.65 114

D 5.66 1.23 57.2 181.5 0.80 8.74 2.23 15.1

E 5.86 161 118.2 221.1 0.47 9.24 1.79 14.2

F 5.95 3.28 131.2 375.7 1.63 8.71 2.57 15.1

G 542 3.26 284.1 328.2 2.24 9.10 2.30 13.2

H 7.83 6.10 728.7 333.1 1.60 13.22 1.83 12.1

3) AuhbE dare] 4

O 4ds} =3} WA 8 & dst QS

A rhd EA A 22 Fotele] A A Ay CrdlA A3
Zol 915ecm= 7HE Ao H F7FllA 639cm= 74 #Zdk=d, H 5712 4% EC7}F
6.1 dS-m'Z 7FF =94 w7kt 27144 A Htl A 64mmE b FAY L, Hs b

ol 4 43mm= 714 2kt AaHE A=
Fe} H 57toll A 383 28go.& FA7 A

d= 7 #@Askem, A C, D, E s7elA 1562~159Y =
7t 7hss Aow dAuE 9

FAN BA BT S

FAR F3}

=" B

A, B, C, D, G &7}l A 53~57go & H]3=8}g o),
ot A3l e ECT H 57kl A 11

A9k MA'S dRoE 5F T
=
)

o, A5 o] 159

¥ 2-7. F7pE A3t =3 WA =8 § At S 24}

e am mm @ e Geap A
A 86.23 cd 6.40 a 22.07 bed 56.64 a 50.10 b 42.78 d 159 a
B 82.77 e 593 b 22.59 abc 56.80 a 56.33 a 52.39 bc 113 ¢
C 91.53 a 5.79 bc 22.85 ab 55.59 a 47.00 bc 50.68 bc 158 a
D 90.67 ab 542 ¢ 22.17 bed 53.26 a 43.03 cd 5345 b 156 a
E 88.40 bc 544 ¢ 22.58 abc 4570 b 41.40 d 59.19 a 152 a
F 81.40 e 497 d 20.66 d 3762 ¢ 46.83 bc 50.34 bc 149 a
G 83.43 de 5.62 bc 2375 a o4.71 a 48.50 b 5711 a 132 Db
H 63.92 f 428 e 21.19 cd 28.10 d 40.83 d 49.13 ¢ 112 ¢
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Days after treatment in holding solution Days after treatment in holding solution

a9 2-4. A3t =3} o] el s HA) ok EGAEHB)Y 2 & AT W)

4) =3} ‘MAe] da}t st S A= AEE e FAE £4PCA)
dslt =3l WA Aol Aslero] 7 2 dFE vAs a2 FH
L

o
)
e
1o

=
= EEeh o] H2 VPDY Ao ZAFEAT FdiH o ot Feeh st vA
AAbgE Al el 2 dFE WAA krh w3 WS 3~74 Apele] Aujsty] wiw
of FoiAor FErb va, dAbge] FHE AVjelnR, & Aol 2 G vAA o
2 Aex veyd, mEbA 2 Fopk 2ok VDPE At £uS garvlna, Ad |



DVPD_MAX

Hot-d ) v

-1.0

-0.5 0.0

Eigenvector

oY 2-5. A3} =al waAe] Aujak Ay Astey e 9w

0.5 1.0

(3) A3z} =3} Alwp

D s7FE AujEd 8l
2 oATE AFE, e dd SolA At w3t AnPE Auisis 457 o2 AA
R, AFE 108 Sl Auidel AEstel st Ald o] F3F Adeke Cr
oA 17.3CE A #gstal AR o™, D s7telA 21.0C= A #elsta AT okt
2= A §7F 160CE Yok, D F7kellA 196C = 7HE =dth 3 s
B w7bll A 747%=2 ¥9kal, D s/t A 615%% wrokth okt Hit FiFEE A B F
A A81% = YEREa, D w7kl A 57.1% 2 SHA #EEar YA 1Y HAAAAEFS A F
169~4,884, B %7} 5374344, C 57} 406~6,172, D 57} 280~6,078 W - m2/Q MYz =
H3, 119 F4 o|F9o AatgZe Hulzxow A D H7lETH B, C ¥7tolA Aogg o
AAfko] A At
3 2-8. A3t =3 Anp AjA] FrhE 24 37
1 ex ot &% F7 55 OBt o9 3
- (C) (0) (%) (%) Jf'%k
42 Ay BF Az Ay T Ax Ay JF HAx Ay JF Wm®
A 75 331 195 95 224 160 166 941 708 434 894 813 21718
B 93 344 186 102 250 177 318 99 744 583 97 810 17872
C 82 285 173 96 202 163 286 989 719 538 917 W3 22185
D 60 362 210 58 257 196 367 992 615 350 9B5 511 28707
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2) F7hd A 89 24

4 F7bE AEA F AEA Algel ol A 7} 85emE 7 Agem, D 7t
65cm= 7H EStth AMgel RAE PiE A wb 45702 7 wtew, B, C, D w7t
36~37M% WPk 5o £71 44 4 F7 27-29mmz 2 Aol fith FrHE
2 109 Fwol AAstel ofgrel Az, FFAFNE Ak C b 61-67AR 2
glowl, B B7be 4792 /b #3e. wud &% FRE AgAAe) dFE A F7t 459
2 7bg #stor, Bsk C 57F 61~649 2 LItk

) AEE g2 ]
10](cm) d4 AAmm) QIR (D) 2% F AsA A T sHA
A 85 45 2.8 67 45 112
B 7.3 3.7 2.8 47 61 108
C 75 3.6 2.9 61 64 125
D 6.5 3.7 2.7 50 52 102
7P BRI A ke 1Y HFo® 60 Lom YdayE, AE7IzE ek EF 702
L' m?E #5393, B D 571 19 11Ado=2 747 459 20 L-m Yday S, & 486¢F 204
L'-m?E #5sgon, C 571 39 11402 1.1 L'm YdayE #535la, a5 %S 495
L'm?2 At w7 e E%S AFHste] 3tstdS 243 Ay B9 pHE A9 D F71ol

[e] o
A 77 7602 7P ko, Bsk C F7klA 60~622 wekth £ ECE Bst C 57}
oA 33~40 dsm'eZ Ekom D F7lolA 0.8 dsm'2 7HE ko (E 2-10)

| -
Tk Y e
&7t 19 #5F e S
(Lm2-day ) HEF7] (Y) EFRFEHDL-mD) pH EC (ds'm™)

A 6.0 1 702.0 6.7 az 20 Db
B 45 1 486.0 6.2 b 40 a
C 1.1 3 49.5 6.0 b 3.3 ab
D 2.0 1 204.0 6.5 a 08 ¢

3) Avls7hd Aol F4
© A3} =3k Avk 8 5 dsh A5
=3k Al bd R AekE fdtete] dste] WSS FAbeidldl, dag2 A 7ol A
96.9cm= 7Hg A om, B Fbel Al 633cm 7Hg BITHE 2-11). H3he] 71442 A
F7FAIA 69mm=E 7 Alow, B wrbelM 50mmz 7Hd #Th % A F7helA
240mm= 7b¢ 23, B, C, D w7k 211~2272 W] 2akglth dake) R Ael® A

F7tl Al 835go 2 7HE FAKIL, C, D 74 57.2762.7ge1le, B F7lel A 39.6g2
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2 74 b 955 A, C, D s7belA 427~4510% 2o B Hrbol A 3647 =
74 Ak Ao F24 ke A FrtolA 6912 M 2etoen Bek D srbelA 471~
4312 o= X—icﬁu}. Ast4He A B, C 57H7F 164~1574 % =ol7b gllew, D
F7Holl A ek dslrh 137d =

T 2-1L %7bE AnEE AR 53 F A8 4% 24

T Tem em o w Geap) 496

A 96.9 a” 6.9 a 240 a 41.77 a 451 a 69.1 a 145 b

B 63.3 ¢ 5.0 c 227 b 19.80 ¢ 36.4 b 48.1 ¢ 15.7 a

C 85.7 b 56 b 209 ¢ 3157 b 443 a 576 b 156 a

D 3834 b 52 c 216 c 3133 b 41.7 a 471 ¢ 137 b
DMRT p=0.05

#70] Toemz A Ael g on, Ase)
319 30cme] AL 29 Ao HE AAE, F4F 5
o MR A HEL s 27 A HEL JFOE FEANSE wwstgch
Mo 2 8~1097474A BE F7h&o] B tehbm gglom, 1 of

ol AAt. 25 D F7HY 3% FUFEo] 7MY =4 UEw e, B w719 3% FUFE 0]
ol
3}

F 43
F AA

2 A

=

g skghth £ gl A8 A%o]l T2 SEe] Frhge] ¥gon, o
AN 57hel S EFhee] EATHIY 2-6A). H3 Arkel AAFE F3 o
A pAon wHEE UEIAT(LY 26B). 44T WHee A% F A 5

A

RE gas] AEstg e,
A

off oy
o

X
=
o
30
|o
=
-
off
:L
lo,
ox
N
rlo
—t
o
e
o

(19 2-6C).
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60{ & D

Flower diametaer (%)

e
Fresh weight (% of initials)
Solution uptake (g/flower stem)

0 2 4 6 8 10 2 " % 0 2 4 5 8 10 2 1" % 0 2 4 5 8 10 12 14 .

Days after treatment in holding solution Days after treatment in holding solution Days after treatment in holding solution

a9 2-6. A3} =3k vy srhd 8 $ sl s (A), AT (B)

1) 8 Awbe] A8 FAw A8 Frel vAE ABG el a2

Soh vk M@ mE A Favke FUHAT LAY dvks ® 2-129 et
itk F3F Witrews A8 59 4@ Sof AL Hel FUL, ofzt WirLmE AuA
o Aste] AR} Aaeyats o g9 AuBAS el Frent dasyl,
Brewsh dste] Agel 98 nPe o £ AU, ole @ Anse A 4ol we
9ol o BeHdth T ofzte] PrAUeE: A5 Agd FALOR fol@
Aolg welA kot AsrHIe 4@ Fol FRBAS wolFU FUFET 60%
oJStE fAHE slztel BYH D BrkelA Aspegol gkimd, Ash =ah ArkE 70~
80%] W WMol FEZANME Aste] $Yo) 2 JFS NN ACE Ba¥UAT

HI
oty
>
=
>,
>~
(0
o
-\
o~
i)
o
A
lo,
<
U
)

Ir
i
oty
0%,
Ho
2,
ot
X
a2
lo
it
Ho
1o,
rok
_>|J_rl
o,

1

ol A

=R
FA gFder. A3 =48 ‘alnPe] 49 VPDZF 1.0kPa ©)/d ol AxsA #eHdd D 571
| % 7F e
g AR EE fod Ans 104% AoR %%HME}. 2]

# 2-12. =3 Aepe) el FAy dat el vA= Auieg el g 24

Qs @0l

FEE oRFERE FIEE obGE FIHVPD oFFVPD AL

A sk 0.33 -0.22 -0.48 -0.24 0.43 0.18 0.55
A35t2 7% -0.03 -0.71 0.15 0.41 -0.15 -0.46 -0.02
5173 0.22 -0.39 0.32 0.49 -0.19 -0.46 -0.78

A 377 0.59 -0.14 -0.38 -0.12 0.43 0.10 0.02
5 0.18 -0.31 -0.41 -0.17 0.33 0.10 0.62
A= FF -0.27 -0.85% 0.32 0.56 -0.35 -0.61 -0.01
st -(0.92s -0.48 0.85% 0.70 -0.90sx -0.69 -0.29
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Flower
22.7£0.77 a
22.9£0.76 a
23.4%+1.81 a
23.3£0.91 a
23.3£0.57 a
23.6£0.79 a
23.6£0.31 a

diameter(mm)
22.9%20.48 a

Cut flower
weight (g)
57.74£2.00 a
50.81+0.48 b
45.21£0.76 ¢
5.22+0.09 cd 35.04x0.17 d
52.94£1.67 b
45.08+£1.33 ¢
37.45+£2.23 d
32.10£2.39 e

Stem
diameter
(mm)
5.97+0.23 a
5.68+£0.15 b
5.62£0.10 b
6.08+0.27 a
5.57£0.20 b
5.58%+0.10 bc
5.08+0.13 d

No. of leaves
(ea)
29.7+1.48 a
29.6+0.51 a
27.7x0.87 ab
26.6x0.26 b
29.0+1.60 a
28.6£0.8 a
25.8£0.91 b
26.1+1.18 b

Cut flower
length (cm)
92.32£0.44 a
91.5£0.29 b
82.1£0.36 e
82.3£0.36 e
90.0£0.26 ¢
89.0£0.10 d
80.0£0.28 f
79.9+0.05 f
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Treatment Precooling Methods Treatment time (hr)
C-T (D) Dry”
C-T (W) Control (25TC) Wet” 5
C-T (B) Box packing
C-p (D) 5C Common Dry
C-P (W) 5 Wet 5
C-P (B) precooiing Box packing
P (D) 5C Forced-air Dry
F-P (W) i Wet 5
F-P (B) precooing Box packing

“ . Non-treated after harvest.

V0 5 hour dip in water
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Treatment time Transport 5C

Treatment Precooling methods
(hour) (days)
Standard” - _
C-T (D) Dry”
C-T (W) Control (25C) Wet* 4 5
C-T (B) Box packing
C-P (D) Dry
5C Common
C-P (W) . Wet 4 5
precooling
C-P (B) Box packing
F-P (D) Dry
5C Forced—air
F-P (W) . Wet 4 5
precooling
F-P (B) Box packing

? . Non-treated after harvest.
Y0 5 hour dip in water
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Vase life (days)
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T T
C-T (D) C-T (W) C-T (B) c-P (D) C-P (W) c-P (B) F-P (D) F-P (W) F-P (B)
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— @ Forced-air precocling at 5 (dry)
400 | —@— common precooling at 5°C (dry)
W Common precooling at 25°C(dry)

Flower diameter (% of nitials)

cooling at 5°C (wet)
ing at 5°C (wet)
oling at 257 (wet)

Flower diameter (% of intials)

Flower diameter (% of initials)

-0.2 o 2 a 6 8 10 12 14 16 18
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2-15. A3} =3 Wop'o] ool wE 3EwstE

I
o

177



AT W] 149

=
T

29 2-16. dlyge] ol

3 A

= X
Ash Fah weke] YAE s

® A3 F3t Wevel g o

oy

of w&

st d 2-17. A-1).

-
e

], Ak Wl 29kl o o] =)o)

bou, 5CAAEE o

7}38

ool A A

=
[¢)

Fo] 149 o £¥E AAFT] FaEol

J|

Al Zkol 73}
Yol A A Zo] Ao d 2-17, B-1).

of Jol| A 744

C-1).

318 5T

%

A2
s

1E1 SN
21

FATH( " 2-17.

S

EIRE:

=

o A gfel A v

Al
2]

Az

s BAH(TH 2-17.

E 9

2-17. A-2), o}

B-2)

178



160 80

—@— Common precooling at 25C(dry) A.1 A-2 —8— Common precooling at 257(dry)
—@~ Common precoolingat 5T (dry)

~37 Forced-air precooling at 5°C(dry)

~@- Common precoling at 5% cy)
~— Forced-air precooling at 5C(dry)

60

40

20

Fresh weight (% of initials)
Solution uptake (g/flower stem)

0.2 0 2 4 6 8 10 12 14 16 18 80

—@- Common precooling at 25°C(wet) B -1 B -2 —@- Common precooling at 25C(wet)
—@- Common precooling at 5T(wet) —@-— Common precodling at 5G(wet)
~— Forced-air precooling at 5 C(wet) ~§— Forced-air precooling at 5°C (wet)

60

120

20

20

Fresh weight (% of initials)
Solution uptake (g/flower stem)

160 80
@~ Common precooling at 25°C(box) c .1 C -2 ~@- Common precooling at 257 (box)
—@- Common precodling at 5 T (box)

~- Forced-air precooling at 5 C(box)

—@- Common preccoling at 5G(box)
~§~ Forced-air precooling at 5 C(box)

60

40

20

Fresh weight (% of initials)
Solution uptake (g/flower stem)

8

02 0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18
Days after treatment in hoding solution Days after treatment in hoding solution
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—@— Forced-air precooling at 5 (dry) A
400 | —@— Common precocling at 5% (dry)
oy W Common precooling at 25°C (dry) . ///? e g
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= 350 %)F) —— &‘ == gﬁ‘ % e
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=
5 200
= w
& 150 2
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@® Forced-air precooling at 5'C (wet) B
400 | —@— Common precooling at 57 (wet) 4 o o
— = Common precooling at 25 (wet) o —— @y —— @—-.g) /§

Flower diameter (% of iniials)

Flower diameer (% of infials)
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Fresh weight (% of initials) Fresh weight (% of initials)

Fresh weight (% of initials)

120

—@- Forced-air precooling at 5 T(dry) A.2
= 80 | @ Common precooling at 5T(dry)
115 g —¥— Common precooling at 25 (dry)
— P
110 e 2 e +
- o
S =
105 73 = \\$>/‘
Sl
£ 4w
7 S
100 i\ -y / T 5 //
A = it c /
g — S 20
95 § //
o
]
20 0@
120—02 0] 2 4 6 8 10 12 14 16 18 20 22 0] 2 4 6 8 10 12 14 16 18 20 22
~@- Forced-air precooling at 5°C(wet) B-1 ~@- Forced-air precooling at 5 Uy g after treatment in hoding solution B-z
@ Common precooling at 5C(wet) —E 80 <O Common precooling at 5T(wet)
~W- Common precooling at 257 (wet) S ~W- Commen precooling at 257 (wet)
@
P
o
% 60
=
k=)
£ 0|
[
8
a
]
<
2 20
95 =
[}
2]
920 0
120-0,2 0 2 4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 10 12 14 16 18 20 22
—@-— Forced-air precooling at 5C(box) C_1 —@- Forced-air precooling at 5G(box) C_z
~@- Common precooling at 5 (box) = 80 { @ Common precooling at 5T(box)
115 | —W— Common precooling at 25 (box) E —— Common precooling at 257 (box)
27
]
110 2 60
= B >—g@
5 i SN
105 5 — g
S ) /y —— 9
s // v \\Q;Q\%
100 = 5 // ——0——eo._
= // v %=
S 201 / = -]
95 E] /
I} Vi
(2] /
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20 0

-0.2 0 2 4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 10 12 14 16
Days after treatment in hoding solution Days after treatment in hoding solution
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precooling at 5°C(wet)
recooling at 5°C (wet)
A Common precooling at 25°C (wet)

400 9 =

Flower diameter (% of initials)

-5 o 2 4 6 8

precooling at 5°C(box)
recooling at 5°C(box)
recooling at 25°C(box)

Flower diameter (% of initials)
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Days after treatment in hoding solution

9 2-23. Aspera Alvpe] ool mE shFo] wst

© A3} =3 ‘AvpPe] oyl wE YATHEE, FE T
2 ZOANZE A A AT WEtE AR 2
1.9%, 5C AukA-2dgol A 2.1%, 25T A-2d gl A 52%% 2t
A 5U7F By Fo FALE 7H7F 53%, 55%, 9.0%% 25T e yeld AAFe] it
7 AstA debt web ds wstE 3 F el A e AL diteste] F
A¢ Adtg Fe Aoz BAHAY. FEHe

2 A A3 5C AgEF Yol 45% =7

Yoll A z2F 3.9%, 3.0% S7Fetdth. 5C A2A% 54 F9o AT 51

B~
o
2
o
e
o
a
2
rfo

183



[>

2.6%, 5T WA= Wyol A 34%, 25C F=oWolA 6.7% st A 29 5 9
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140 120

—@— Standard A _ A —@- standard
—@— Common precooling at 25°C(dry) £ —@— Common precooling at 25C(dry)
. 130 { —%— Common precooling at 5%(dry) S 100 ~g— Common precooling at 5%(dry)
‘_”'“ /\ Forced-air precooling at 5'C(dry) 4 £\ Forced-air precooling at 5C(dry)
= g
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£ 120 Y
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2 2
= 110 o 60
E 2
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A / c ===
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90 2 2
0 .
80 0 &
1405 48 0 2 4 6 8 120 2 2 4 6 8 10 12 14 16 18 20
—@- Standard . B o ~@- standard
—@— Common precooling at 25°C(wet) E X\ ~@— Common precooling at 25°C(wet)
. 130 { ~¥— Common precooling at T (wat) 8 100 0 ~ Common precoaling at 5C(wet)
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—~ 130 { ~— Common precooling at 5T (box) S 100 N ~— Commen precooling at §T(box)
2 £ Forced-air precooling at 5°C(box) « S £\ Forced-air precooling at 5'C(box)
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o3t ‘ArPE 349 3090 FEete] AFAE 2AFF FFete] 2 APl o] &elAh AAE
NaOCl 100mg-L % 200mg-L ! % %ol Sucrose 0, 0.02, 0.1, 0.5, 25%¢] »EHZ 6A 7+ A g
st ¢ Ady =d3 wHoF A3 7 W £ e ZASS T

t}h) NaOCl, sucrose, BA %W Ax g we 48 xA}

B ARE dat=ste] Ax #§4 3 43t FEARS fldte] A E dFA JEFC o
& WA Al 5%5} AePE 49 30l ko] dFHd R 243 &Feto] & A
ol ol g3ttt AAA ALE skl dET, 200mg-L NaOCl, 200mg-L™" NaOCl +
0.19% Sucrose®} 200mg-L ! NaOCl + 0.1% Sucrose + BA 10, 20, 40, 80, 160, 320mg-L '¢]
T e A3 F4 3 s A

2) AT+A7
7}) NaOCl 5= dAelo] me F4 =A
AAEE NaOCl ol wE s3xwste] Av= 19 2-269 2o} Ax4oz shd W
st dxel A3 dAY F9 Wste Lo, At 2o}l shEe] WstE xALS éiﬂr
BE wf7bA] 8UAE AQHAon, thxFolA 3Eo] AAHoR Zgo
NaOCl =9 dAg7t stFo] 7k =2A JistHAAT. AT Wsts gxo 73% A
g 6A1ZF & AAFo] 10%°]7d HAE o, s ol 2¢d & AT
L, Agre]l AateE AT Sk HA &%tk NaOCl 5%7F sobd 5 AAFol &

7batgl o, 200mg-L ' NaOCl w29 A7t AT S7hgel 7Hd Eokeh

a 0 ppr
20CI 400 ppm I\ )\
20C1 800 ppm A = o i 455
ontrol % &

)

Flower diameter (mm)
g

Fresh weight (% of initials)

©
o

6H 0 2 4 6 8 1 12 14 1 18 20 &H © 2 4 6 8 1 12 14 1 18 20
Days after treatment in holding solution Days after treatment in holding solution

29 2-26. A2 NaOCl s m& =3 ‘Avpe] &G Ao ] 335 (A)I BAT[B)e] W3}
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a9 2-27. AAE NaOCl ¥ %o wE =3 ‘Awupe] whja A4 25 (A : control, B : 0 mg-L*
NaOCl, C : 50 mg-L! NaOCl, D : 100 mg-L! NaOCl, E : 200 mg-L' NaOCl, F : 400 mg-L!
NaOCl, G : 800 mg-L! NaOCl)

1} NaOCl ¥ sucrose % Ax g wE F2xA}

A g2 100mg L NaOClx %ol Sucrose 0, 0.02, 0.1, 05, 25% =& Axg =2 641+

229S AAste] A3 WslE A A a9 2-289 2ok Ay AF o 3E H=
atolol7b glom, Abzpstie] ol ASS AN A¥ 109 ¥ AR vWE 8o FAE
U7t AlEol7bes AEe HolFa A o A7l= dETolA 100mmeld S sk
o1 Sucrose 25% AN E AFE HEIA HETEHY £ AV]= AU E A
S5 x4y 2o A7 A veRt e, 01%9F 05% sucrose A& 7F 7Hd A 73}
sttt AT o WalE sucrose F7HF =2 05%, 25%2 Aol A Fo] AAF o
Hacte 23E melew, tvE AgdAds AAY ARG A Fol FrtsAT 53]
sucrose 0.1% A glolA 109 F AT W37t 7B 24 S7hstdon, & AgdeS A
1ol ZpolE Ho|A] Skt

140

100 ppr
O 100
120 100 ppr

100

80

60

Flower diameter (mm)

40

Fresh weight (% of initials)

20

-6H 0 2 4 6 8 10 12 14 16 18 20 -6H o] 2 4 6 8 10 12 14 16 18 20
Days after treatment in holding solution Days after treatment in holding solution

18 2-28. AA 8 100mg-L ' NaOCl#} SucrosesFo| wE Astarst ‘An} stZ(A)7 A S(B) H

A A= 200mg-L ! NaOCls %ol Sucrose 0, 0.02, 0.1, 0.5, 25% TE= AAZE 64
dS HAste] dsl Wats 2AMSE A3 1§ 2-299F 2 shEe] A dAHo=
4o 2 100mg-L! NaOCl %% AHglg Art} 31Zo a7 =g A JYepd A

T EE

100mme©e
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J3t A3 §AFSHA 200mg L' NaOCl # &

g Aol spFo] AA AT AIpet FARE AN oW Sucrose FE=R Aol 7 Aol=
Zol A Sucrose ¥E7F BSFE syt A YEhugE

As BAARE 8 F 73t Aol gk Zpol= Holx| skrh. AT Wik sucrose &
5 ATo] FastAARE 2 F & Ao FASHA AT ol
S7tehe AdE HoFa dAJn 53] 0.1% sucrose A FEolA ATl S A
= F AAgA=E NaOCl 200mg-L ¥} Sucrose 0.1%E #7}3s}

AT
of AAE sF= o] A= FA F A3t 4 FA 27 dS Aom ddEH A

H
rlo
_}&
AC)
S
>
L
AC
o
o

140 125
~@- 200 ppm NaOC + 0% ~@- 200 ppm NaQGi + 0% Sucrose
O~ 200 ppm NaOCl! + 0.0 —O~ 200 ppm NaQCl + 0.02% Sucrose
S 75 bomne0s - o ey s B
420 | ~O— 200 ppm NaQCl + 0.5 —{~ 200 ppm NaQCi + 0.
—#- 200 ppm NaOCI| + 2.5% Sucrose T 120 | —- 200 ppm NaOCi + 2 5% Sucrose
@
= 100 © —
E =
£ = 115 1
= 5
L 804 D.:
13} x
£ = 110 { .
8 E=
B 60 2
g 2
g ﬁ 105
w40 @
w
5 100
0 95
6H 0 2 4 6 8 10 12 14 16 18 20 6H 0 2 4 6 8 10 12 14 16 18 20
Days after treatment in holding solution Days after treatment in holding solution

29 2-29. A8 200mg-L ! NaOCl# SucrosesXo] wE Aslars) ‘Alul 3% (A)2 AAZF(B) Hsh

<100mg - L NaOCl» <200mg - L1 NaOCD
a3 2-30. AA 7 NaOCl¥#} SucrosexEo] WE ~®ltte 23 ‘Alnlo wl/jns

t}h) NaOCl, Sucrose, BA 5% Axglo] & E2ZA}

(it
ol

J

B ARE A5 FdIAPE SEFColA Al | =3 AnPE 49 309 FFeke
NaOCl, Sucrose, BA =¥ Az g3& Lolr7] fsto] AgS A5 NaOCls =
$} Sucrose TEE 9 DI 2) Ao AE wigow tiET, 200 mg-L ! NaOCl 5%
0.1% Sucrose sxo] AFzHdE2 BA 10, 20, 40, 80, 160, 320 mg-L'& =3} 438 & A

=
eold 647 229 NG s FA 22 AN A%e 17 2315 2o HEo



B¢ FWell Zop ARte] A TF Uit W Ls HAAN SR 4AdXAE= N WY

a YA 6LAFEE A x1go] Wekx = RS &l d U]
AWk 320mg-L! BAXE = b2 AR o] A7)7F Z9ka, 20mg- L BAX oA F o]
A717F v 2A BATHE 2-31). BAlT Y Was dAe F dAHor AT STt
stslew, BAZE 074 @2 AgolA AT S7H7F =ked, BA Fx7F vS55 AA
=9 7L B2 AL BoFa JATh AHEE 200mg L NaOCl + 0.1% Sucrose + 0~
20mg-L' BA® F=E Adh= Zo] Mg 9 AAFe] Sl gt Qe Aow wdE

©
2
2
ol
A
i
P
ftlo
f
2
N

120

)
it

e

110

Flower diameter (mm)
3
Fresh weight (% of initials)

100

6H [ 2 a 6 8 10 12 14 16 18 20 6H 0 2 4 6 8 10 12 14 16 18 20
Days after treatment in holding solution Days after treatment in holding solution

18 2-31. A8 NaOCl, Sucrose, BA ¥F%o] & A3}l=3 ‘Aupe 3= AQAF9o A3}
(A: control, B : 200mg-L! NaOCl, C : 200mg-L* NaOCl + 0.19% Sucrose, D : 200mg-L' NaOCl +
0.1% Sucrose + 10mg-L'! BA, E : 200mg-L! NaOCl + 0.1% Sucrose + 20 mg-L'! BA, F :
200mg-L ! NaOCl + 0.1% Sucrose + 40 mg-L' BA, G : 200mg-L ' NaOCl + 0.1% Sucrose +
80mg-L! BA, H : 200mg-L ! NaOCl + 0.1% Sucrose + 160mg-L ! BA, I : 200mg-L ' NaOCl + 0.1%
Sucrose + 320mg-L ' BA)

1% 2-32. NaOCl, Sucrose, BA ¥%=¥ Ao & Hdst=rst Alwpe] whj(a) e A5 253)
(A: control, B : 200mg-L!' NaOCl, C : 200mg-L ! NaOCl + 0.19% Sucrose, D : 200mg-L ' NaOCl +
0.1% Sucrose + 10mg-L' BA, E : 200mg-L' NaOCl + 0.1% Sucrose + 20 mg-L' BA, F :
200mg-L! NaOCl + 0.1% Sucrose + 40 mg-L! BA, G : 200mg-L' NaOCl + 0.1% Sucrose +
80mg L' BA, H : 200mg-L™" NaOCl + 0.1% Sucrose + 160mg-L™" BA, I : 200mg-L™"' NaOCl + 0.1%
Sucrose + 320mg-L ! BA)
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(3) H2 dudA AAYA Ao u=

D AT 54

Azl g3l 78 ¢ duy, FEST B, G99 5, 49 3 5 oy 8 s =
Aol Wojxa, o] ©dEy = dAdo] Yehdt) o]o 2 A 1WAt AAIEIE HdAE
A el ololA Ash Sahel AmgAsh Astel £ AR gste] oy FolA T
Al FA WA st 7| et sA7]e] dAE EHE FAFSA HASEA T

2) AE

7h A7) A3l w3le] FA o Yol A AA Ao wE Al sy F4
2 A= A3t o3 ‘MupPE o] &y, &8 Ut 3FAAA 8 F 8bem=E ATstd
2A1F 55t By gt sk3E A Ao 5T AgETAdiAddA 72 s=dE E21

SAIZE FA Y AAl T A 2% 2542T, % 5015%, F¥5(1000Lux) ZHNA S/HF

7V SANE 3L ARZEsiR el ZEol 2d HA S E HIEA(EE, AAlT, %) 2 diad

& 245

% 2-17. A3 738t 78 & FAAYd A AAYA A W

Pre-treatment Method
NaOCl Oppm Tap water
NaOCl 50ppm 5% NaOCl = 1ml/L
NaOCl 100ppm 5% NaOCl = 2ml/L
NaOCl 200ppm 5% NaOCl = 4ml/L
NaOCl 4000ppm 5% NaOCl = 8ml/L
200ppm + 0% 5% NaOCl = 4ml/L
200ppm + 0.02% 5% NaOCl = 4ml/L, Sucrose = 0.2g/L
200ppm + 0.1% 5% NaOCl = 4ml/L, Sucrose = 1lg/L
200ppm + 0.5% 5% NaOCl = 4ml/L, Sucrose = 5g/L
200ppm + 2.5% 5% NaOCl = 4ml/L, Sucrose = 25g/L
CHRYSAL(OVB) 3ml/L
HI FloraNon STS, Japan) 10ml/L
W) 547 A3l w5te] FA ool A dAA A wE sl sy F4
2 AFE A3t w3 AuPE o] &5ty &8 Ut 3TAAA 58 F 8bem=E A st

40 &53tF A, 5C AdFEFAdAYdAA 7 vl E&9 427 FA9W AA & o

o A A AujAI LA A8 EE AZFE AHEte] 5T A=A GaoA 543 B FF 5

A &% 25£2C, 50+5%, @35 (1000Lux) Z=AAA FHF7F $AJE 3L A2y

of Zro}l 24 %4 AolF A (3, AT, %) 2 43S A H
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3 2-18. A3} w3t 8 & FAgYA dAGA A B
Pre—treatment Method
NaOCl Oppm Tap water
NaOCl 50ppm 5% NaOCl = 1ml/L
NaOCl 100ppm 5% NaOCl = 2ml/L
NaOCl 200ppm 5% NaOCl = 4ml/L
NaOCl 4000ppm 5% NaOCl = 8ml/L
200ppm + 0% 5% NaOCl = 4ml/L

200ppm + 0.02%
200ppm + 0.1%
200ppm + 0.5%
200ppm + 2.5%

5% NaOCl = 4ml/L, Sucrose = 0.2g/L
5% NaOCl = 4ml/L, Sucrose = 1g/L
5% NaOCl = 4ml/L, Sucrose = 5g/L

5% NaOCl = 4ml/L, Sucrose = 25g/L

CHRYSAL(OVB) 3ml/L
HI Flora(Non STS) 10ml/L
Heating water 90T /20sec
Floralife(Clear 200) 10ml/L
3) A4
b sl A wael GAddelA AA e e Asel £ EA
O FAdWelA Axg NaOCl = & d34d
TE8 2= At o3 ‘Wupo] AotEFA F4 AAE Ao NaOCl s = A
215t9S W, NaOCl FH &= 15592 Aesio] #FArh(1y 2-33). NaOCl 50mg L' *
2= 1674, NaOCl 100, 200mg-L*' AHgeolA ztzt A3zt 17092 2om, NaOCl

400mg LA g & 16292 YERsth NaOCl 100~200mg-L™" HeadS o thz1Hro} 15

Q) Z (o3
= Oljo]’E])\,\ﬂ—,
20
18 a a
a T - b
16 b
14
2. 12 |
(5~
=4
& 10 |
D
& 8
=
G_
4 |
> |

NaOCIl Oppm

19 2-33. =3} ‘wiup o] xpotEE A

NaOCIl 50ppm NaOCI 100ppm NaOCI 200ppm NaOCI400ppm
Pre-treatment

s ddelA A NaOCl =3 dst44
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@ AW AAZ NaOCl 5 2ol W 3% AT, §5F A
3} ol G AU NaOCIE B AR S W E

Aetl, £ F 2o A7) sz vgw BAse TAG A A Anns 7t
sEy ;%94 27 Aol7h IATHLY 2-34A),
AFE Wale AAHoR 2207 Fr4Eo] 20%0l 4 F7hE o, Aol

Flower diameter (%)

Fresh weight (% of initials)

Solution uptake (g/flower stem)

Hooo z ) B B o o1z w  ® a0 2 N s s IR o 2 3 ¢ i 0 2 u ua va
Days after treatment in hoding solution Days after treatment in hoding solution Days after treatment in hoding solution

9 2-34. =r3p Wupe) AjbEE A gAYl dAe NaOCl 5= 31%(A), AT [B), F5F0C)
3}

Yol A A NaOCl &

W) 57 As Fakel wA el AA A Be dste Fun F

@ FA6delA AA2 NaOCl 5 Eol e Az

F2E 2U0E A5 T Al AGEFH 54 A48 902 NaOCIsEE Ae
SN BRAANGAA Y 28NS EE%PO# CAL Agae] 547 Aol A
13

= AR A3 29399k 2o A ] 15342 =AF =3la1, A

«

rlr

e
i‘&
SIS)
o

o

@



Q.

3

L

T

gl o2 200mg-L ' NaOCl A&7} NaOCl 5% AgoA A4 17992 FA g u

ok 269 dAFAHo] thh EHH ol o, NaOClx =7t 7Fd =2 400mg L' NaOCl A g
1684 = <lo] 33} & o] why] ey

20

ab

]

15 A

10 A

Vase life (days)

NaOoCI Oppm NaOCI 50ppm NaOCI 100ppm NaOCI 200ppm NaOCI 400ppm
Pre-treatment

9 2-36. =3} Alnp o] AjEEEA A el Yol NaOCl 5= A3t

@ FA Yol dAE NaOCl = we 33, BAF, F5% st

PN
T

(L9 40). 50, 200, 400 mg-L ! NaOCl = 2] 7+e] =}o]

<
o]

<
%

<

stE o) Wsl: 53 F %o 278 NFEow WG

=
% 100mg-L' NaOCl's &= Aol S7h&e] 7bd wgton, FA29 st&o] 7pd sk

AF Wskee AAY T8 AR dAH o2 AAFS T/, NaOCl 400mg-L

BAFol 7 ®el Srbstlen, FAds 7B v B 57171 5452 AA

o]
%% NaOCl 100, 400mg-L*! A golA 713 B #A4E 9o, 50mg-L ! NaOCl A 27}
3}

A Fart b Ak 3L sl Zof QAT S A An AT TUHE aYE 2
o] AAAo R Hlzgh RS HAFI YUY FAYY FrbEo] JHE wkon, 400
200 < 50 < 100mg-L™' NaOCl 5% o2 F7F&o] =t xAF 129 FHE AAHo
2 AATe sty Astd i ay 2-37). AAHez 129 FHE d3 23 55

Gal ol YEds) Adete] A3EQe) BaAA Adtz el Aol wEHE 4

Sk

600

@
3
s

400

Flower diameter (%)

SE2 oqz‘—y 010-]]:}( =] 42)
o = E_ AL XX AR 1 1 .
120
—8— NaOCl Oppm —e— NaOCl 0ppm
—®— NaOCl 50ppm A —@— NaOCI 50ppm B
¥ NaOCI 100ppm ¥ NaOCl 100ppm
A NaOGI 200ppm
—m— NaOCl 400ppm 115 { —m— NaOCI 400ppm
o)
©
=1
=
k]
=
= 105
=
=
@
=
& 100 =
<]
[
F
50 .
-5 ] 2 4 13 8 10 12 14 16 18 -5 -4.8 o 2 4 6 8 10 12 14 16 18
Days after treatment in hoding solution Days after treatment in hoding solution

a9 2-37. =3t Aep el FAduyel A dA g NaOCl &&= we& 33 (A), A [B) st
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0 mg - L' NaOClI I | 50 mg - L1 NaOCI I | 100 mg - L' NaOCI I | 200 mg - L' NaOClI I | 400 mg - L' NaOCI

Storage after 5days Sto;'age after 5days

_~
Pt { T“
ATAGAL 8
I\F‘ vy
14 days ,‘.\ 14 days \{ "?m"‘ l

(A

29 2-38. =3F Aupe] 24 oA A E] NaOCl & =0 we dat=s) s

th) 547] A3 =3 Aupe] A4EF FAd YA dA A wE dsEA

DO 2 dYelr dxg] NaOCl Hxo] we A (F7143)

a3l Alup o] 2tEE A 524 o WoA 200mg L NaOCl + Sucrose 0, 0.02, 0.1, 0.5, 2.5%
ey Ayt 7)1EA A8 A Chrysal ¢ Blao A= 200mg L' NaOCI+0.1% Sucrose® &7} A3}
W 17592 7]& AA g A Chrysal(15.3¥)3} HI Flora(16.4%), Flora life(16.0¥9)®.t}h 1~2Y A%
HAh 73} qlupe] EFFo S Chrysal A7t g2 =3} FFHY Aol 7 #2 3o

20
a
ab
31? ab ab ab
b T T T
b
15 ;
w
£,
S
2 10|
2
<
=
s
° 1 1 1: 1 1 N
asle Slo slo X2 oX <
xS LoST S, ~o% 25 $~‘e,\’h’ « e g@a\ s
So® o oo™ oo™ oo™ = o2 RS
> RN 2 2 2 A Q\p@\\

Pre-treatment

Y 2-30, A ATV AGEEA FAAYANA AHA A whE A5

el A AA A e sk 2 AT A5

S
)
4

st o] wslh A A 71E A A k% Wbz 200mg-L ' NaOCl+Sucrose &% A €
=5 o] =93, Chrysal A& 3Z 9o Z7Fgo] 12UA7bA] E=9to}t Alzko] Azt
TE AadtuA dstmste] dx A5 AFET VIS fE S8 AAHAY ARl
200mg-L™' NaOCl+Sucrose ¥% @Bt} 329 F7h&o] vz =7 Jela gllen,
200mg-L ' NaOCl+Sucroses =¥ 22| 7be] =po]li= Ho|x| Frrh(1e 2-40A). A =e] W
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3= A E5Y —?—-4 ﬁiﬂﬁﬁi s a9 o™ 200mg L' NaOCl+2.5%Sucrose # 8¢ 7+4
7h 7HE gskeow, A A glol A FHago] ZH AT sl ol AT WEE FARSH
23 Floralife, HiFlora, 2%  AAF  F7k&e]l  =kem,  200mgL’
NaOCl1+0.1%Sucrose* 2] 7} Chrysal gl Bt} AA|F S7H&o] =4 Jelgt. A 129 F
FHe B Agrt AATel #astr] AAstdvi (" 2-40B). whebA Ast=st Alwep o
F3 T gy dAg 902 100~200mg-L ! NaOCl F=+= 200mg-L ' NaOCl + 0.02~
0.1% SucroseE Ab&3dte] =3t AAlgz AMESIAS W 7IE9] #8 S AA g8y B
FrARSE S Holal gloemw w3t Ausrt e FEPA 72 F AA AR o] &5t
(e}

= Aol 7]¥& AAHA Chrysal?} HIFlorag ©]&3ste 3 Ktk AAXo=Z v§ A adeE
le)

—e— 200ppm+0% —®— 200ppm+0%
—@— 200pPM+0.02%

~- 200ppm+0.1%
—m— 200pPM*2.5%

500 | —@— CHRYSAL
& HiFlora

—m— CHRYSAL

© HI Flora

© Heating water
—a— FioraLife(Clear 200)

© Heating water
—a— Floralife(Clear 200)

400

300

Flower diameter (%)
Fresh weight (% of initials)

100

-5 o 2 4 L] 8 10 12 14 18 18 -5 -4.8 o 2 4 6 8 10 12 14 16 18
Days after treatment in hoding solution Days after in

2% 2-40. =3F AvPe] AdE A FAdYNA dA Aol e E(A), A FB)

+0% Sucrose + 0.02% Sucrose + 0.1% Sucrose + 0.5% Sucrose + 2.5% Sucrose

[ 200mg-L" NaOCI ] [ 200mg-L NaOCl ] [ 200mg-L"" NaOCI ] [ 200mg-L" NaOCI ] [ 200mg-L NaOCI
' Storage after 5days

(W} y H SR [ A
After 14 ‘daysy . Aftre 14 d)ays i After 14 daysii i’ d y 7’ After 14 days ¥
— SECEIEEkL - 7 R C——. T

a9 2741, =3 Alvbe] Ak S A FA Al dA Al wE da=d B
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oh) AA A 57 2 FEQA B

Bodg dar F g 200mg L NaOCl+0.1% Sucrose®] Az &AL w7l B3
of, 71 fr& T AAGASt " AA Ao 2ol 9 ARE WY SO ws AAEA L
o, Tl F8t A AAY Aol wigh ZAlska, A Al ARE Hl 2EAE AFHLE
2-42)3to] Foh§ wbze] B £ Qs HEskith

Chrysal OVA®} & A+ 23 = A EAE Ay 1 2-199%
2ok dA A F<l Chrysal OVAS = #nf HA& 7FA L2 886009 0% g 100L A&
Al AW EE HE 531690, B do] gyrl £ 100mg-L NaOCl dA & 100L A
A 2uEE H8S 18759, 200mg-L! NaOCl A2 100L AF&A] Au]E+ H&2 375
¢, 100mg-L ' NaOCl+ 0.1% Sucrose A2 100L AF&A AH|HE= H]ES& 491790 %
Chrysal AF-& H]-8&HTF 10~28u9] Zddn]& A a37F 5.

o

=

T
i
r>~1
AL
ofo

2,
1o,

R,
2

SUSLMET|ST7|EEIHH XIH
2o} M8
Mot AT X2

@ Szuem ssmas L MSHEE ceec

a9 2-42. =3 A8 A e AFA A A =¥ 7 A=

A% FAlE AT FAAE Y @ A
T g AT A T canaa aeepa agAach 28 99>
o>
09 243, AsHEs 18 AADA BE L W& AT SAAY Fe - 93 2 Aok FF A
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F 2-19. =8 Al bS] FA GG A A Aol e BA Hal 24

CHRYSAL OVA 1 L 100mg-L'NaOCl
(5L) 100mg L™ NaOCl 200mg-L "NaOCl +0.1% sucrose
ERERES 3ml/L 4% NaOCl = 2.5ml/L | 4% NaOCI = 5ml/L Méuff(?sg N 15;5/ L
) A 3 20L(4%
(A]T;; . | CHRYSAL OVA 5L | &2 20L (4% fraterz 200 (4% NaOClD) = 15,0009
“B;Hﬂf = 88,6009 NaOCl) = 15,0009 NaOCl) = 15,0009 | B : Sucrose (2% 3kg) =
. 3,5009
A 15,0009 = 20,000ml
= 9)
AT 1L | 88,6009 + 5,000ml | 15,0009 <+ 20,000ml | 15,0008 + 20,000ml B ? %@ZL; 5"555 »
AR @7 | x3ml/L = 53.169/L | X2.5ml/L = 1.8759/L | X5ml/L = 3.75¢9 ' fg/L ;1'167’% 8
A+B = 4.9179/L
HAA
100L A3 5,3169 18759 37594 491.7¢
H| &
4) A&

=3t ‘wWupe] AAE gHo R NaOCIE F=HEZ Agsds o, 43544 NaOCl ¥
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g EFFQ AMigol A, WFAL A2E, A7
T e veEEY T e B AlEl=vF ol By
Z] A% 14-16cm, WFARE 12-14cm, EYAE ==
12- A Ao ZAEATHYE 3-8). A FrHEZ e FA
T 20-67g, 79 Ed & 12-19cm, 3 ¥l 33-45mm, AAFE 21-4570 2 Zol7p A
UERGTHE 3-2). 3 o] Edle o FAS dEAol R=0.847 Mg =4 el
Ity o QIES(R=057)9 #Ael Aoy FE ol el dEhkth I 3-9).
w3 Aaewe FI(R=088)9F AdAol ki, P& datwigtel Asbd, AslF, A7,
SPAD, 3213, 38 Z3 #edo] Qe Ao ZAHAEU(E 3-3), 201610 1Y€ ZF xoe
HaeEW = F3 2016 69 Aslwgte] E4
56.25g, 7+ =4 17.93cm®E tE A 99 |
EFA FHo] 53 Aor FAHJTHE 3-6). olE o] EFHo] AIEAI Frol
Z =

4PHo e F8 890

A Al =

111
r 1F
on N
fo
o
o\
il
rlo

e
<y
o
=
=

X-_L
o
ik
lo

i
ol
ki

e ooy M
-
rl
o

ne
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=

o

o
A=
1

4cm

=
=
-4

(FH5FH Al Hﬂﬂoh ﬂﬂT*} Helo| EBLY E#F

80
R =4
e DB iea)
s 2250/ {mm) ¢
y =5.8396% - 54.01
e R*=0.8351
[ ]
y=0.0125% + 38.773 ., 2 <
40 R*=0.0001 &2 £
W B
A= 2.6431x - 12.854
‘. . s FR:=05736
[ B . - L]
20 s
o
0 5 10 15 20 25
F2 =8 ({cm)

29 3-9. 7k AR FEde TR, dAF, Pl duy

(Al 2] o}, 2016)
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F 3-2. A3t wig HAEWE AA srbe] Al 52 S g ol 2016)

o <A <=4 Tl ol H 4
A9 &7t (g) (cm) (mm) (ea)
a4 L2 25.03 £ 3.58 15.26 + 0.62 34.12 + 3.03 21.80 £ 1.79

A= 371 40.80 = 6.13 1720 + 1.52 33.01 = 151 26.60 + 4.04
R CRAZS! 36.66 = 8.85 16.10 + 0.70 39.14 + 4.60 35.20 + 2.86
A4k +a4 26.90 £ 7.71 14.18 + 0.71 37.04 + 532 2260 + 2.88
A Ak a4t 20.68 + 3.82 12.78 + 0.88 3855 = 2.17 2360 + 261
A o] 714 2599 + 3.19 13.36 + 1.21 40.02 = 4.79 2560 + 6.69
2 1@ A 2843 + 9.38 1278 + 1.81 41.85 + 3.53 23.20 + 1.30
A+ A7 9 4480 + 3.34 16.24 + 0.55 4528 + 3.65 2340 + 3.65
A g3 67.69 + 13.94 19.62 + 0.89 41.67 + 7.76 45.80 = 8.32
“Mean * SD
3F3-3 AGEET, M AF) AR st AstEFd e 7F AR (A g o}, 2016)
TF T s Hzpd dsts A4 $4  SPAD %% = gfﬁ
Ny 0.91#%% 023 0.24 0.93##x  091%xx 0.74%x  0.19 0.90%xx 075+  0.70% 0.37
TF -0.12 0.43 0.82#%5  0.81%% 078+  0.38 0.80%+ 056 0.46 0.00
Tl -0.39 0.20 017  -016  -0.69%x  0.04 0.25 0.52 0.8
QA 004  -001 0.15 0.40 016 -024  -0.14 -0.32
A3t 0.97#%x  0.84%xx 0.35 0.94%xx 078+  0.60% 0.33
dstF 0.80%*  0.29 0.94%%x  0.87+xx  0.70% 0.36
737 063+  0.79+x 057 0.21 0.01
AqF 0.43 007  -0.33 -0.57
SPAD 0.79%%  0.62%% 027
st 0.84##x  0.52
she] & 0.71 5%

Ns, ", ™, ™ means no significant at 2 < 0.05, 0.01 or 0.001, respectively.
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# 34 118 3 A 343 A9 A3t 24 2+ 54 val(A g o}, 2015)

2 ¢l TE4Y a5 A3t 7373 AT shEl st
(FZA171) (cm) g) (mm (ea) (ea) (Days)

&) 11¢ 80.3 + 24 1662 + 16 83 +04 343 +49 50+ 1.0 17

A5 () 114 546 £+ 05 488 +79 6009 150+53 10 =00 10

A (A7) 114 785 £ 13 1367 +41 73 £03 220+ 17 5204 13

"Mean = SD (n = 3, 3, 5).

¥ 3-5. 28 g AL FE4Y AN d3t 74 2 54 #la(AH g o}, 2016)

) TI4Y e 435 873 T sk 43ty
(A1 71) (cm) (g) (mm) (ea) (ea) (Days)

A5 () 24 871 £ 24* 918 + 334 89 + 1.7 222 +33 27 +05 11

A (A7) 24 919 £ 59 1239 £ 160 7.0 £ 05 414 +44 40 = 00 19

"Mean £ SD (n=15).

T 36 69 S ol Y Ay A% FD L £9 54 wa(del, 2016)

e Astyd Az 37 A SPAD 198t ®  stE S 1AsEE Asisd
(cm) (g) (mm) (ea) value (cm) (ea) (cm) (Days)
(K5 823p* 1219a 0.8a 38.5a 70.7a 11.0b 5.0£0.0 2.5b 9.0¢
= (AA) 678 74.5b 0.7b 32.1b 59.5h 9.9¢ 3.4+0.8 2.4b 10.2b
A (AF)  848a  1335a 0.8a 32.6b 71.5a 11.9a 4.0+0.0 2.8a 12.7a

"Mean separation within columns by Duncan’s multiple range test at 2 = 0.05 (n = 12).

E 37 45 g AzEE Aae] 128 43 A% 39 40 45 A 9 S
57 HlaL(HlSFAE, 2016)
SPAD -
P a3 Adszts 47 A | stsg IS S g4y
K (cm) (g) (mm) (ea) vaiue (cm) (cm) (Days)
AAE A 83.6a" 77.3b 6.0b 26.7a 73.8a 8.8b 3.5a 11.6b
=W A4t B 80.7b 79.9ab 5.8b 28.0a 71.5a 9.5a 3.5a 12.3a
Aak C 85.5a 85.4a 6.5a 22.8b 73.6a 9.1ab 3.3a 11.8ab

"Mean separation within columns by Duncan’s multiple range test at 2 = 0.05 (n = 12).
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(Al Hl 2l o}, 2015-2016)

52 * 04 13

220 = 1.7

1367 £+ 41 73 £ 0.3

785 £ 1.3

114

AT (A 52)

40 £ 00 19

414 + 44

919 £ 59 1239 + 160 7.0 = 05

24

A= (A 5)

54 £ 0.7 17

321 £ 29

859 £ 1.0 1541 £ 203 84 + 0.7

54

A5 (A=)

“Meant SD (n = 5, 15, 12).
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0.17

-0.07

0.08 0.07 0.14 0.08 0.11

0.01

0.08

-0.22

-0.47

*

-0.61

-0.73

*

-0.55

e

-0.80

%

0.59

-0.59

M
ol

056

0.59

*x

0.65

0.20

0.74

0.35

0.89

0.29

M
A

0.73

0.35

-0.33 -0.11 -0.57 0.12

-0.10

0.33

0.56

Ak

0.80

0.51

-0.21

-0.08

0.24

0.35

ok

0.64

0.89

Nfo
o
w0

-0.53

-0.35

0.06

i
Ba

(@] [
n
(] (]
&~
=)

P
w, B
X T
—~™W ™

Ns, *, ™, ™ means no significant at P < 0.05, 0.01 or 0.001, respectively.
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~ — ~ ~ — N 0 0

M mw Ko I - ,Uﬂwumﬂ o e K
,m 5 anro o) M M N B < o wAl _MW 1& ._|‘ B = my = OME o) o ﬂW
W I ofF ae, X ‘WL = o — b ,_._é R on ~ = i ! KO © Ay
w Q Poo o W E M oo R T~ oo B s oo
SRy 2T R ? Mel ®E e 0w
T S ~ " o o o T odo o = 7 K S

— o N o o K — o R S T
e X ooy WO R K ol my I o X o
o E S G ) - S~ S S
Ay — BT o4, o — = op I 0 — T u ) TN
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o N o & 2 e X 2 2o o o N Tz m ToR

ﬂO \ﬂﬂl —_ X X ,m . X m_x O_ 0 (o)) m_x fe) F | oy
o)) g omoF BT A o ®om o oW TP 5 S LT
o X oM 5 M X X R W TR ER BE W TR Z A

Cc
a

Mg
30.0
208 b

45.5

1325 a
109.7 b
1334 a

Ex. cation (cmol-kg™)
Ca

b
a
a

7.3
10.8
10.5

D

a

Av. P205
¢
2013 b

(mg-kg
507.1

254
234

T-N
(mg-kg™)
a
15047 b
ab

23359
1886.0

a
a
a

pH
(1:5, H,O)

6.3
6.3
6.2

EC
(d-Sm™)
02 c¢

AT (A F)

"Mean separation within columns by Duncan’s multiple range test at 2 = 0.05 (n = 3).



F 3-11. A3t We HiaEwEe] g ado AaEd et FaEA (Al el o}, 2016)

pH  d#&4& #FaEIN  ZF e vtade A3 A3k 37 i SPAD 3% 3EE A
EC 0.42 0.55" -0.95""  -0.82"" 0.11""  -0.48" 0.02 -0.03 0.37 0.67 0.08 -0.26 -0.52" -0.93™
pH -0.39 -0.55" -0.27 -0.64™  -067" -057 -0.57 -0.14 -0.04 -0.66" -0.64"  -0.717" -0.57"
A A -0.38 -0.68™ 0.63™ 0.21 0.61" 0.56" 0.54" 0.63™ 0.74™ 047" 0.16 -0.30
Fradit 0.68™ 0.14 0.73" 029 0.32 -0.23 -0.56" 0.18 047 0.68" 0.98™
5 -0.33 0.10 -0.40 -0.36 -0.63™ -0.73"  -0.38 -0.14 0.33 0.62"
Edaty 073"  0.86™" 0.79™ 0.46 0.49" 0.79™ 0.62" 0.41 0.17
At ey 0.85™" 0.83™ 0.21 -0.05 0.70™ 0.79™  0.73" 0.747
ey 0.95"" 0.51" 0.35 0.89™" 0.80""  0.56" 0.33
e 0.50" 0.29 0.88™ 0.89™"  0.64" 0.35
87 0.71" 0.62™ 0.24 -0.08 -0.21
A 0.34 0.06 -0.35 -0.53"
SPAD 0.76"" 058" 0.22
shE] % 0.79™" 0.50"
oh % 0.67

Ns, %, ™, ™ means no significant at P < 0.05, 0.01 or 0.001, respectively.
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FolAE FA dah Mg AW Q¥ FF A o

Lo,

(D = 44 9713 4
D 4

AdAEE 20159 12¢€ Al4be] wigl F7hol Al ‘Medusa'$t ‘Siberia’, 20161 3¥€ A5
Wsk m=7ko) A ‘Siberia’, 2016 9Y A A Ao A AEfTE ‘Medusa’, 20170 3¥€ A|FA S 9
‘Siberia’, 20179 79 YA ‘Siberia & AH&stATh 2 A FUlAA FgE FEE
Asp wgte 58 S FEAAR FEH7] A7A w7F @AM AN @, )
10A17F == 22417 F2] 2702 AYHATt F24 21 F7tlA AREsta e A8k
g e Adg AR EA(Chrysal SVB, Pokon and Chrysal, Netherland) #2]& Wttt
AAe7r e Ast #go] A X =AREAY A FERAFe s7HA), =
FEHAES olFB), FEAA Ai(C), FAFSE o]E(D), Adutels(E), HAF),
olTH), AwFDo= F&Eadrt. % dAE FFEMES 9
Az Yo @A deoly A (HOBO data logger, Onset, USA)E

3L
i, 108 A er 2k AugEE AU 3-12).

v

=
£
o
2
>,
o
o
fr

2) =

ARdATE 2017d 79 LA G A Awig ‘Siberia’E AMESIATE FIRAA FEE
FE& dgt Wge 5 AF FERAAR FEHI AA T A A A (FE,
=) 174 54 2doz AgEHdn. 54 212 7kl ARgsta = Ak
Aot 4§ A3lHEA(Chrysal SVB, Pokon and Chrysal, Netherland) # & & wkokt}.
AAg7r 2 Azl 9goe] AR AA =FA7AAY ¥t F=EHERFL F7HA), U
FEAARZY o]F@), FEAA A1), AHTIFoR olF D), AT EFAE
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A, B, C: Al#lglel; D, E, F: ¥WlFAE A, D F42(12);

A28 A (Chrysal SVB)

a9 3-12. 98 FE
A, D, G: ¥x2(14]); B, E, H:
Aldlg o}, 2016. 3; D, E

wob Ashgel WA 3P
2:2)(£4); C, F, T 472 4(Chrysal SVB); A, B, C:
F: ®lFAF 2016. 9; G, H, I Al#lg]o}, 2015, 12

240



O~ I~
T35

(201610 34, 2017d 3€), ol52(2016d 949) 48] A =

A

A7) 717

A=4d(20159d 12€), =

D A
& 7ol A

ol
wmo
o

!

K

ol

4o

—_
fite)

ol

f——
"o

ol

ﬁo
B

)

=

[e)

3
3-5% ]

2016

12271 7H(5.1¢),
PAIZH4.1H) o=

34

B S JtHSuh and Kim, 2004).
129

20154
2017

ke
N

i

1=

7
90A] H3.8Y),

Al

9¢

201641
i 3-12). o

)
It

=] L TH(
& xdo]7] wjiEoz 13-1.999 7]3te] w=

137TA1ZHB.7Y),

% oAl

et wd

A

UERUTH L E 3-13). o] ¢ &

0

o

7

=t

=z
T

1Te] 7ol A

510
gt

ul
3l

af

=

=

3

1o

1

-

e

[}

]

Ay2

A

& FHANA 10T ]9
A7Farel A 20417 o] 1-2T 9 AxxdoA A

<
T

Nlo

p—

0
o

—
fite)

NV
Hn

TR

Hot

A AT

=
=

<7

7ol

=

Z}-
S5l

ki3

2mb 7] Hhof| A]

§jl—

o
]
S|

T

A

wl
=

& H
3| o]

=

FEAGAAN A
A+=H(Kim et al, 2012) +

o=z 4#HA dth(Prenger and Ling, 2000). 2 & Ao 714+
27F - AA

4.3mb 7] ¥+

3

1l

4-Tmb= & A
Ay

o

o] &
%9

T

L
2=
H

o

9
4-"fmb

a3
=]
=3
™
Q.
| S

%
R

¢

ol

-
oF

el
&H

x
op

)

371

h=Nye]
=

Efdsy 74

FH7g ol A

ero}

27 AA]

1

1o

R

SEREESEEET

241

9| H-7] 23}



ToR

9 3-13. 2015-2017d A%

+=(A), FE@), F57I4AHC)e] W}

242



¥ 312, 9B & 34 ) 37

573 (2015-2016, 43])

2015.12 (Winter)

2016.3 (Spring)

2016.9 (Summer)

2017.3 (Spring)

FEHR
Temp. RH Average Temp. RH Average Temp. RH Averag Temp. RH Average
time time e time time
(°0) (%) (hr) (°C) (%) (hr) (°0) (%) (hr) (°0) (%) (hr)
A Az £5 5 Frhd A 9.8+1.17 33.1+45 22 147+0.8  29.7+7.2 14 212422  69.9+7.9 14 6.3+0.7  70.6%7.1 17
B 2z=dolZ o]F 149426 57.0£10.7 3 16.1+1.7 25.7+4.3 8 20.6+1.4 67.1+11.3 10 16.0+2.6  46.3+4.3 5
C m=ylo} A i 23+1.0 62.1+10.8 21 1.6+0.7 288+45 17 41+1.7  827+33 17 13.7433  28.6%5.2 2
D Zz=¥|oloA FArgo R o]F 4509 67.2+112 8 87+1.1  286+72 8 6.1+51 862469 8 42+0.8  58.6+7.6 16
E FAEeA] g SFegtx Mdutols 36+05 70.9%119 15 3706 30.616.6 15 11.3+7.1 87164 19 4609  69.3+19 9
F 4249 47+0.1 7484106 2 34402 33367 2 256+2.1 91.1+12.1 3 39403  76.0+2.2 14
G T ot E/FAH 42433  71.3+12.1 7 97423  29.6+87 31 21.4+0.7  75.2+4.1 19 6.1+2.2  77.6%1.7 2
H =3 oJEfukAl A% o] & 10.8+0.9 71.7+11.8 24 12.0£0.3  28.4+7.2 24 51423  769+2.8 8
I ofepupA] Al =2 5 Hu) g 10.0+1.4  66.7+10.9 20 122409 285+81 18 9.7+1.0 73561 26

"Meant SD.

243



A
N

"o

1o

3-13&

& e VPD =49 2016 9¥€ ¢ ‘Medusa’?)

26.3% %= 20154 12¥€3 20161 3¥€ A]7]o] A

2!

ol

o)/
HH

—_—

file)
Hlo
o

i%e)

Pt = P [eXe)
TERENSS

0 A o]

do
+

7] 7 sk

f

2Ab5] 9l e,
e A7) Astugtel we) e As4we et v 20164 39 ‘Siberia’®) 2%

20154 1299 H)

Ae

ko3
T

W
Hin

(Wl SFAF, Al H 2 o}, 2015-2016)

o

‘.mo
&+

XM

A7

;oT

NI

o

&+

jol-

—

NI

ﬁo

155 a
16.3 A
169 A
131 b

104 a
112 A
11.0 A
93 b

0.0 Db
00 B

136 A
222 a

244

6.0 b”
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6.8 A

26.3 a

ol 4]
A2 o
A 2 o}
ol 4]

)

=
=1

16.09
(<]

“Mean separation within same cultivars (small letter for ‘Medusa’ and large letter for ‘Siberia’) in columns by Duncan’s

16.03
()

multiple range test at p = 0.05 (n = 9 for ‘Medusa’ and 15 for ‘Siberia’).



d w3
A2, A, AAA £oz 364%, 455%, 409%E FAMEJAIL(E 3-14, F 3-15),
‘Medusa’'®] 20161 99 =Z7|/M3k&e A4, EAY, AAYA T2 20.0%, 6.7%,
20.0%°l R oM (F 3-16), BEolE BYE 364%, 455%, 409%= REF Z7|A3HE o
FER AstE e Ao® ZAEATHE 3-17).

eeldg el Hsg ‘Siberia'el FEF F Hs5we 20169 3¢9 Chrysal SVB A7}
12792 7bF Eoka, AAAEe 979w 3Uo] AFE AT 2017d 399 A3y L3
Chrysal SVB Az A ©& Ao Hlaf of 3do] Add Aoz uyewth Medusa 9
2015 12€3} 20161 9€9 43t 129 Chrysal SVB Hg7 11792 7b4 %9k,

AXAAE 7+ A- EFoA ¢ 2¢d @xHATt. diE dA EFRA &-FEFA 0|
Ao, AgH Aste 7SI Aoy dskSol®E B st AsteEie] el
A A2 ¢kgkEd Choi et al.(2012)0] 9stH oF 2T A2z A A3} FHo] FoEH,
o] A AL Fao 3 Aow AdEvia Bk up Qb o]e} o] FF A AF 2LE
SGETHL sfo] wheAl Aste] FHo] FAHAY FHo] AFEHE A ofym, AEd uhet
Aetet AALE ZHo]l thErHYoo and Kim, 2003). T3 AxHTE FAAHYE,
AR dAAE T3 dad FRoly Fo FE BT so=2M R FE

U el E719s A4S AUdoR FoFe A= j&r%%ﬂk
53] 20161 129 ‘Siberia’'$} ‘Medusa’®] &t BAFTS AP 7] 54744 iAo R
=A JERR i 3-14). o|AL FEAANA HuHor BE Fo FR &4 wE
R RS ) i

Aow el FREUNN Figol 2vld FANA S ARz
A A AAFe] FRAA oA gaTE AMY SE

2] T T
A% 27 A AAF S/ 54 ATk viastel s Agels 2 gl 94
128 E

SR A A Y
2% F AN AHED A4
S|

4

Asl Aoz e Ao HAT 4 A
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i 3-14. F7F AA 7}

[e1 =N

=

(2015-2017, A2 4%)

o~ =
T=

= = F7F AA = A e A-B AUAAE  EFA] dXA
Al 7] A A Z AA = x71Mshg dry
(g, A) (g, B) (%) (%) (days)
A2 (23) 101.1 9.1 49 95.10 0.0 103
(121%2) A2 (A 84) 94.3 88.9 5.4 94.32 10.0 12.0
A7 A (Chrysal SVB) 1049 98.2 6.7 93.66 0.0 113
A2 (73) 1136 107.9 5.7 94.97 36.4 9.7
A 16.03
g ow) EREIGES 1215 1122 9.3 92.37 455 10.7
A4 A (Chrysal SVB) 1232 1136 95 92.28 409 12.7
242 (485 1283 116.9 11.4 912 0.0 108
1(7;)3 A4 A (Chrysal SVB) 1346 1225 121 91.0 0.0 134
A7 2] 4 (Oasis) 1265 116.9 96 92.4 0.0 104
A2 (23) 96.1 85.4 107 8884 0.0 9.3
21; 242 (48 5) 889 887 0.3 99.70 0.0 103
_ 75 2 4l (Chrysal SVB) 98.2 92.9 5.3 94.60 0.0 117
R A2 () 85.4 65.6 198 7680 20.0 9.0
(1:;9_) EA g (A 8tF) 88.7 67.2 21.4 75.83 6.7 9.3
75 2 4 (Chrysal SVB) 929 65.4 275 7037 20.0 9.7
B e03 22 (3 a) 87.7 810 67 9236 36.4 9.7
o &
E: (%) 222 A (Chrysal SVB) 1139 104.2 9.7 91.48 455 107
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F 3-15. w7k AAYVE dE #E e A A sl A= 9T

(Al ¥l 2o}, 2015-2017)

FEANZL AR

1512 g
(Ae) (A3t)

A 2 Al
(Chysal
SVB)

74

(¥#3)

16.03 = A 2]

(&) (A 3kr)

A2 2 Al
(Chysal
SVB)

= A

(A 3%

7 A 2] A
(Chysal
SVB)

17.03
(%)

A 2 Al
(Oasis)
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F 3-16. s7F AAYVE dE £ g A A e A= dF
(W] 5=AF, 2015-2016)

TE A

A 7]
724
(#3y)
15.12 47

AL A=)

A 2
A
(Chysal
SVB)

16.09 ke
(15) (A

A7
A
(Chysal
SVB)

#3717 F57F AA I A FE e da F2 9

(Betol EELS], 2016)

FE A

A4
(&)
16.03
A .......................................................................................................................................................................................................................
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SVB)
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25

20 -

141

15

10

Vase life (days after harvest)

25

20

15

10

Vase life (days after harvest)

dry transport

Opretreat. - water
W pretreat. - preseryative

&k

16.3

13.8

wet transport

1% 3-16. QB +E A daUF ‘Medusa'(A, 2016. 9), ‘Siberia(B, 2017. 3)¢] &5 o

=
A= SRR (EA Y, dAgA)et FEEA A, F4)e &9 In farm-site

pretreatment, cut flowers were soaked in water or preservative solution (Chrysal SVB) for

14 hours directly after harvest. In transport, pretreated cut flowers was stored in dry

condition (dry transport) or water- soaked condition (wet transport) during exportation to

Japan, which was approximately 96 hours. Vertical bars represent standard errors of the

means (= 9). Asterisks (**) represent a significant difference between control and

pretreatment at p < 0.01 as determined by t-test.
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#3718 w4 Fo] #F A3t W S B gl v = SFFAL AlHE oh)

i3 FEAT] FE A A g AA=] & dE=FH & A-B FHAAZT  EFHA A
A F YA S =71 Mske Adser
(g, A) (g, B) (%) (%) (days)
A2 (#) 85.4 65.6 19.8 76.80 20.0 9.0
A 5E = 2l (A 3k57) 88.7 67.2 214 75.83 6.7 9.3
AL 16.09 2 A 2] 4l (Chrysal SVB) 92.9 65.4 275 70.37 20.0 9.7
(e15) = 2] (A 3k47) 59.9 65.0 -5.1 1085 16.7 10
#29% A A (Chrysal SVB) 81.6 88.7 -7.1 108.7 5.6 12
AA A (Oasis) 75.2 82.0 6.8 109.0 0 13
= A 2] (A 8 ) 128.3 1169 114 91.2 0.0 10.8
A2 4% A2 A (Chrysal SVB) 134.6 1225 12.1 91.0 0.0 134
Awaer 1708 A 2 4 (Oasis) 126.5 1169 9.6 92.4 0.0 10.4
() = 2 (A 8<) 132.8 139.8 7.0 105.3 0.0 10.4
#2594  dALA(Chrysal SVB) 1114 1167 5.2 1047 0.0 14.4
XA 2 4l (Oasis) 1257 1324 -6.6 105.3 0.0 16.0
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a9 321 AR 2o £ERAANA MG Medusa'®] 3405

a9 3-22. A3} weke] s 9fr 'Medusa'; oFel: ‘Siberia’ (9558 1, 2, 3, 4, 57)
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=5

3-21. 2o FEgAolA AE B F7F Aol mE Mg 'Medusa' ol #3f F23 1 (2016)

Exportation phase

Retail phase (on 7™ day after auction)

Simulated Farm-site Fresh weight Vase solution TOtEll'lf
season Pretreatment % Relative fresh uptake Tepal color d vafste 1he ¢
weight (%) p 11 (a value of Lab) (days after harvest)
(mg-g'-d")
Water 98.3 ab 073 b 15.7 ab 14.0 be
Winter
Preservative 915 b 0.78 ab 16.4 ab 16.0 ab
Water 1155 a 0.77 ab 19.6 a 17.3 a
Spring
Preservative 112.8 a 0.81 a 199 a 173 a
Water 71.2 ¢ 073 b 15.6 ab 133 ¢
Summer
Preservative 74.8 ¢ 075 b 141 b 14.3 be

“Mean separation within columns by Duncan’s multiple range test at p = 0.05 (7 = 9).
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(2) &9 & FA4oNA AAYA T/ A Az 23

148 &3= Advitg 24 Yeids ol
) Aol mi th27] wiFolth. Ao wep dsle] FRETFH
o A AA Tl EepAH oA Aty AA AuEY] wel 57
| F A=s AAYA TRk A Azbel] Wig HA3o] Fgsith

‘Siberia’®] A3} S A3 Chrysal AVBA g A 13592 7} Zlar, A3k Chrysal
AVB®} Chrysal AVB+SVB A 2= 125909 o /o4 AFol= ittt ‘Medusa'= A gk
Chrysal AVB+SVB g7} 12.09, Chrysal AVB g #] 11.39 ojlom tt& A 3¢
= 999 Aty S dEth g deed e BRAgRT JAAAH 7 o a3k
(3£ 3-21).

oEL

gt ‘Medusa'®] ¢ ‘Siberia’el H|&| HdAe WPy dAZAA mE JFS FHoR
o] W= Zow AGHAY. A BATH FEEFTFES T ET BT IAAAA A
=oAL, A2 3YAAA FrkstvkrE L o] - 5E AWbA o ® Al on, Wl o] Fdd
A e A AT 4597 A FHAske A¥FS WErHvH (L E 3-23). A3k ol
7Hd AJ™ AAA YA Mmoo, mebd Asted e AT FERETE A4
A F&o] = FHol FRIHAH

R FUbAlA Al&sta ZabAl AAY Vles AHEE = 7] $18iA 'Siberia’ 2 'Sheila’
£ o]l &3t #aAQl 2041 At GEHE A 1041 HEE vl ZARFACHGE 3-22, 11
g 3-24). 71 A3}, 'Siberia’ el A3}4™-S Chrysal SVBE 1047 5¢ A3 o 12095

7H E=okar, 20417F A2 gk Chrysal SVBSF Chrysal AVB+SVBE 93492 dslaro] vk

'Sheila’ H=3F 10417 2 A 3F Chrysal SVBolA 13042, ¥+ FF 2% 1077 AR A7 23}
ol gatAQ Ao g yelth &H 20A13HE A 4§ At W e A

ol FHEH F5 2 A4 Auidsor &t FAFRE A
&t AT 'Siberia’, 'Sheila’ 25 498 7h4] F7ketthrt 1 o] F A EHH 0w A4S

CHE 3-23). ‘AlHlgop ol A dstarge] 7HE @& dd tE+85Y)= 6Y ©

St A4S YEW e ‘Sheila’e] 10h-Chrysal AVB+SVB A 2l&= 1094 o]
AotHA Astedge] FRYE AoR Uswt Aty ddAATe S
A, Astergol #A vEhd Agee A AAlTel 271 Hadion, o gl
Astggol #d Ao A Ad AT A AFlo]l wakd v|E Aok FAks

Gt} ‘Siberia’ 9& 3Y FFAo = SPAD #S =A% Ay 10A43F

SVB¥ Chrysal AVB+SVB TR A A7k 2+2F 67.3, 6712 T3t 5

r u}L )
o

|

A5a e A
oy iz TRAM 4797 T W2 s WERET ‘Sheila’d] 54 2 A AL
of mg JFe LA F= Adem dddn o élfé% T Tt B g7l A A
£ Ay Azre] FH3 srtolAE AFANRYG tdsta GSE AAet dAe ARk
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100 =

= Dy Cheyasd AVE
= Digplng Cleysad 3500
8 Dipying AVE = 5VB
B0 e Spray Chrmal VR
=Sy Gl $91
8- Spray AVE 45V

Relative fresh weight (% of initial FW)
=

Ve solution uplake {ngeg "= %)

Chlorophy il content{SPAL units)

L] 3 G 9 i2 14 o 3 B 9 12

Days after treatment

a9 3-23. RO FEEANA A YA AREol Ao AT, FEFTEH

GHaFg Pl v 13}

A, C, E: Al¥lgle}; B, D, F: WlFAh A, B: Z4dAAF; C, D! $F2&54 E F 4529
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=5

3-22. 2o =3 ANA daMet ‘ Siberia'®} ‘Sheila’e] A3}l

Fe A= A A A2 A 2 2H2016)

Exportation phase

Retail phase (on 7"™day after auction)

Treatment Farm-site Pretreatment Fresh weight Precocious Relative fresh weight Vase solution uptake Vase life
increase flowering (%) & (mg-g'- d_l)p
(%) (%) ' e
Cont. Water 8.4 58.3 78.4 0.43 85 Db
Chrysal SVB 8.3 16.6 87.4 0.42 12.0 a
10hr
A o 2] o} Chrysal SVB+AVB 9.4 41.7 89.4 0.53 11.0 ab
Chrysal SVB 8.6 25.0 84.3 0.48 925 b
20hr
Chrysal SVB+AVB 8.2 41.7 83.5 0.49 925 b
Cont. Water 7.9 8.3 82.4 0.63 10.5 b
Chrysal SVB 7.9 16.7 97.2 0.64 13.0 a
10hr
Az} Chrysal SVB+AVB 8.2 41.7 86.7 0.72 12.0 a
Chrysal SVB 7.9 50.0 78.6 0.6 10.0 b
20hr
Chrysal SVB+AVB 7.0 58.7 78.8 0.75 10.0 b
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=M 10hr-SVE 10hr-SVB=AVE 20hr-SVB 20hr-SVB=AVE

19 3-24. RO =AM dEgt © Siberia’ @} ‘Sheila’e] A3t FEFS n A=
AA e Al A A2 Ao & ¥H(2016)
A, B: AlHlglo}; C, D: Ak A, C: A3ty A=Y B, D 43}

N
o
(00]
©
>
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Astmstel 3k & dAE, AFolE, ddedH dA FEHUIHE AAso A-F4 FF
Ao s Re| F£F Fkd wE Aste] 43 FHdd mXE IS FASEY HA FE
WA enE 84S PHSLA AT APARE Medusa'S o453, AT 54 5
Fuk2lo] wrE DW, Chrysal SVB, Chrysal SVB+AVB A glo] tfgt LdX ZGujato] =323}
717k A o] F FEA L 7647k ATt

o] 71zke] AU Ash&e FA=A] DW Aelst 27%, $4A2 ¢l Chrysal SVB A
27k 29% = 7h ek feld Aol otk ALrHe GASE] AALEUA ] v
A AEHAJAY. F24L2A 9 Chrysal SVB ¢F Chrysal SVB+AVB A 271 10€d =2 78 =9
ou, AASEY BE AelTi 8% olstx Assyoel 4L Ao Lpehlth(E 3-23, 19

o]
3-25). chimura and Suto(1999)&= A& g A9 FQ AHHE= 7]|&S ol =AdFS

= S 43}
Ad gdestEe] sadez AATES ST sucrose, M= A A g Ats Fa
dgwe] =3 9y 55 WASFTE aluminum sulfates o]l E3HE ] 917 witolgta &%

th. SPAD @2 Al =& 252 3U7tA = sAA g vl AdAxgr § sdo, A
st AR AFHEEE FAAANA o =2 SPAD ol SAEJG. g FA A
Chrysal SVB g e] 1H#A o] 68.88% 71 =2 SPAD#S YEFH L, 2HA e} 3HA
66.60, 64.45% ole|= ZG= FX7F ottt 1124 HEgE Chrysal SVB A8 7F 7H4 =%k
1A ¢le] SPAD #h2 68400131, oldl2 ZAFE 61.07, 595002 FslE WA mlE&
ol vEETh o]k A AFto] AdFE BE SlEo] IstEHA At Aol= A
o] g1t} Hunter valuedl A Lk WE +agke A —azke 528 vepdlt)h. 'Medusa' 9
2 A2 A] Chrysal SVB7} 26.06, Chrysal SVB+AVB7} 20212 7} =kom FAA =
o2 vre ShAgkS YERSTE Hunter value®t SPAD# S F5W2A 3 A Al o3

15

_

Aol Yo FHE FEFE A A3 AASE, F2 489 Chrysal SVB7F 23x  10°
CFU-L'Z 718 we %o Aol HAEZHATHE 3-24). Astsd E=

SVBA glell A Alte] 7Hd @ol H&=
of MAl= FFE vHE Aew dAddE
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® 03-23 A=H Eo 5 Aol At ‘Medusa'®l AHslgwe d3dFs HA
Sad mH A% W e 25 T, AUeE 60 9% BE
pmol'm 2-s (YA 12 A7)
Transport Farm-site Pretreatment Vase life Tepal color Chlorophyll
(a value of Lab) content
Control(water) 9.5 ab’ 19.68 a 65.87 a
Wet Chrysal SVB 10.0 a 26.06 a 63.56 b
Chrysal SVB+AVB 10.0 a 2021 a 66.57 a
Control(water) 75 ¢ 1760 a 63.10 a
Dry Chrysal SVB 8.5 bc 18.05 a 67.69 a
Chrysal SVB+AVB 85 bce 1956 a 68.08 a

“Mean separation within columns by Duncan’s multiple range test at p = 0.05 (z= 4).

E 324 R & N A 3lrg ol
i

= =
T =

A=

. Q1 o] E

g 2

W 2=

Number of bacteria (CFU-L™?)

Method Treatment ) )
After the auction After the end of vase life
) Control 02x 10° b 22x 10° a
Winter 5 -
Chrysal SVB 23x 10° a 28x 10° a
(wet type) 5 -
AVB + SVB 08x 10° b 02x 10° b
) Control 06x 10° b
Winter -
Chrysal SVB 03x 10° b
(dry type) .
AVB + SVB 05x 10° b
Source of variation
Method (A) ns otk
Treatment (B) otk skokon
AxB ns *koksk

"Mean separation within columns by Duncan’s multiple range test at p = 0.05 (i= 4).
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=5

3-25. ®o| & Al dspw3} ‘Siberia’ A3t FHol FFE vA= UV-A+LEDFC] &3

15 floret 15 floret Precocious

Seasons Treatment . . Vase life
length diameter flowering
(%) (%) (%) (days)
Distilled water 113.49 bc” 112.58 a 0.0b 18.0 b
Sori Chrysal SVB 114.24 bc 117.39 a 0.0b 22.0 b
rin
pring Chrysal SVB + UVA + Red LED 112.99 ¢ 117.11 a 0.0 b 23.5 b
Chrysal SVB + UVA + Blue LED 115.21 be 112.66 a 0.0 b 25.3 a
Distilled water 121.32 bc 133.78 a 3.3 ab 16.0 e
S Chrysal SVB 133.76 a 128.38 a 0.0 ab 16.0 e
ummer
Chrysal SVB + UVA + Red LED 119.87 bc 133.13 a 3.3 ab 18.0 d
Chrysal SVB + UVA + Blue LED 122.80 b 125.33 a 10.0 a 20.0 ¢
Source of variation
Seasons (A) Hkk s * sk
Treatment (B) * ns ns sk
AxB * ns ns ns

“Mean separation within columns by Duncan’s multiple range test, p=0.05, (n = 5).

ns, Gk, Gkkkkk

means no significant or significant at p = 0.05, 0.01 or 0.001, respectively.

g% 3-27. 2ol & Al A3 ‘Siberia’ ¢ Aol FEFS WA= UV-A+LEDHFS] &3}
A, a: spring - distilled water; B, b: spring - chrysal SVB; C, c¢: spring — chrysal SVB
+ UVA + Red LED; D, d: spring — chrysal SVB + UVA + Blue LED; E, e: summer - distilled
water; F, f: summer - chrysal SVB; G, g: summer - chrysal SVB + UVA + Red LED; H, h:
summer — chrysal SVB + UVA + Blue LED. A - H: 0 day of vase life test; a - h:

15" dayofvaselifetest.
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Relative fresh weight (% of initial FW)

120
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Chlorophyll content (SPAD value)
n (=)}
5] S

a4

—m—Spring Control(DW)-non
—e—Spring Chrysal SVB-non
—a—Spring Chrysal SVB+UVA+Red LED
—e—Spring Chrysal SVB+UVA+Blue LED

100

80

60

40

Vase solution uptake (mg-g-d?)

—&—Summer Control(DW)-non 20
—&—Summer Chrysal SVB-non
—=—Summer Chrysal SVB+UVA+Red LED
—=—Summer Chrysal SVB+UVA+Blue LED B
2 4 6 8 10 12 14 16 18 20 22 24 [} 2 4 6 8 10 12 14 16 18 20 22 24
Days
A~ = 3 = S rQ: tal = ==
a7 3-28. B % Al UV-A+LED o] A&l 'Siberia’ A A & (A) 2
A~ H & X~ 0O 5] 1= o)
TFEFTEM A= 43
100
B
z
80 2
@
2
s
>
60 =
13
=
El
—m—Spring Control(DW)-non o
—e—Spring Chrysal SVB-non 40 2
—&—Spring Chrysal SVB+UVA+Red LED é
—e—Spring Chrysal SVB+UVA+Blue LED g
—&—Summer Control(DW)-non 20 §o
——Summer Chrysal SVB-non g
—&—Summer Chrysal SVB+UVA+Red LED 6
—&—Summer Chrysal SVB+UVA+Blue LED 0
2 4 6 8 10 12 14 16 18 20 22 24 o 2 4 6 8 10 12 14 16 18 20 22 24
Days
A~ = 3 = S rQ; b S =
3-29. &¢] & A] UV-A+LED3o] 433} 'Siberia’ 9543 (A)H 2B
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iy,

Chrysal SVB(1tablet/3L),

712 12°c olgt 10A1ZF XA ] | 6°C M2HF |

RH 70-80%/EC 1.0dSm-?
0j51/212 12°co] 4

MEPI H2|/z4l g9

22 ME X2 — ChrysalfFloraife Chrysal/Floralife
[ _=rusine | WY 25 5°c u i e soc ojgt AU 2 10°C ojgt |

a9 330, #EMFe] ey AvsE A% aF i
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H4E MEFI Jle€ 0I8% YXHES FCt 21Hl =l /S A
=2 W2IX L

g2 olgst m7|x] &#d =S 4

o

o7

El

=0l I3k, W wol
z

A &olHS #1% HEE FAHE THste] A A&t A8 HEE dMEs
2,320x400x1,657 AL R AFEJoH, AFYS profile 30x302 F, -, T4 AARKGH)
IVORY PVC 5TE AR&3te] lIsets A=A 1d 4-2). LED 714 A=k 3t3] 29 o
717 W59 284S gra7] 918 LED ZAFE 18 vhAbaS AR A zstglow, 37] 4
Wi 2 FEE 22~25C/80~100%= x4 7heatA AAstdnh. 3 HAstE flg Al
AH8-E LED %712 UV/ Red/Blue/Greens +H|st o, zH7+e] LEDe| tish 34 2 luxe
& 4-19 2

# 4-1. 3 HHsE A% LED =4

LED =71 3+ (nm) lux
Uv 395-405 1,000 ©]3}
Red 660 2,000 ©]7
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5-7TLA el &= Aol = Bol Ziskst A By ok & A Agl-2dA 2E= A4
o] g AEAdel E2d, gz B+UV, B+G, WA 77t 7] dAe dsl #F40]
A oo grhds dnh ada 37 dAd s e MsEEE Alsstal =stE =
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Z 4 dnk olo] 7+ &yt
(Siberia)’ ¢} WA Medusa)ES oz A3}

A H 2] o} E-Fll EH'& dEFEFeA e 74 # A3t

ul )¢
1 H
Fatgel; LS e iz, LS4 R+UVAE, LS5 B+UV A g

| Addelld iz~ e R+UV, B+UVA oA Astgrgo] £3ko] 24 AdHS AT
ek, %e) AHE BAUVAE 29 39 d4e] 23 o wol tehbd Fdu 43 9L
Aol AW s7]= R+UV A7 ¥ &37F AAE Addelth 2015d12¢ “wlFAHMedusa)’
o Bl Adw ARG JFE Fr AFU 22w APAA 2T Dok u
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oY 100 |
BEE%) o

70

50
40 |

20

10

313
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o

gy e el e RE AdF Urx Aol BT 179 olaow vehdth 5
O7UAE Asgel FRE Lol gt oz BAUUL ofd 1Y
4-37% wR gETe] A9 109347 5w del F9 @R 329 1o 24 A A=)

°of &R ket AlAtets MW RUVeE BrUV, WA e o] Z53= 1394 % oo &
dsdol WErA @tk ol Aol 7] fsh b = AdE= 2de BrUVAR =
Aolglar, & drde] 7H A wAste] dsfpe] JHg A 232 RrUVAR Zxdel it

& (Good) 7} %it— 1w (Bad) Fe] Aol AMH R %z‘sﬁ 2215 A, FAE, RUAME T
(Red+UV EEAME), BUH 2l (BluetUV EEAE)SZE Uiro] Ads Ay v 2o(
H4-43). 16942 F-H 279 49 62.96%, RUA 2]+ 81.48, BUA 2]744.44% = RUA o] -
Aol vE) BT =A #AEE o 19U e AT 14.81, RUA 7 29.62,
BUA &t 2592% % #zE o] HF 199 A3 o dsteye FAgatel vls] Heare] =
< At s YER ST

1008
0% -
B80% -
0%
B60% -
50% -
W Bad
40%
= Good
30% -
20% -
10%
0%

PEA2750])

Lred e § o = o prea)

3 < = g = = g = =

i = = i < = (L < =
14 2AE 162 AE 193X

29 4-43. B 1993 AAATEAZE Heldls 25 (Good) I = L (Bad) o ®
5
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3. MEFI AIME QX|7|%9| TN HFILS SFS 93 U8 MK 24

. AE

Adst gn), 38, S gide® MEFIZ| =9 Ad%E §4 a9445 28S ddsn
FAXAE w3l o, Ak, E Wsg, AT e, S8 559, T vy, 4
o} A, st 9 gl Y TS FHs Ay A 2 FAFAC FoT A
2 sttt MEFI(Movable Eco—friendly Flower Incubator)”]<-& 21 &o] ¢lx|&= EA
gk Hle] g o] gato] T A= AHPd =dS T FEA SAHUSE FREgh
olel A E ol &t Fg F HaF FUe FF 5 MEFIZI#9] A& A AA=Z Hds3}
of FH-AElA WaE FHdA oy AAlst A WAUSFS At g

L, S & 2@
(1) A5 =4

Ag= 20179 69 AetR= Aol Auig =xeo] Aw|(Rosa hybrida L. Lovely
Lydia)& &3te] AM&3tth Vital Oxide 2mL-L'& Ab&3te] 4A17F F¢ dA g & 42
TETE FHY 22 FHo=EZ 70cm At F528 Y (Chrysal Professional 2(Chrysal
international, Netherlands) 5mL-L ™ol  30%4 &4 #&& dl$uzo] 38 gz
v adE, AgTe dviE AXs7les AEste] MEFI 8ld REs ¥ Ao F3F
sto] MEdigtaz F2 % o Aok dEoq FEHe= A AL 2 Hdgngs 1
Bt F24 EAJEHRE 48X AAT A e

o

S A #(Dayl, After 3 days of MEFI treatment) 3}3it}.

9 4-44. 2zgol gy ARGE wolHaE AE A
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Vase life (d)
=]
T

(2]

Control MEFI

a8 4-45. 42 vs MEFIA 8¢ A3 v

maximum Flower Diameter), A #%¥ 34 (FW, change in Fresh Weight), &% &5 % (WU
Water Uptake rate)S %3} 3% 4-45~48), FH] ZAE % =

(™ ES
298, 9483t 59 =3 T2 #F L ARES Y. (29" 4-49)

i
A
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280 |

551

30 |

190

160 -

Maxinmmum flower diameter (%)

100

110

Change in fresh weight (%)

2 3 4 5 6 7 B 9 10 11 12
Vase life (d)
e Contro]  segesATEFT

O 4-46. A48 vs MEFIAH 8¢ $Z¥s§& v

2 3 4 5 G 7 & @ 11 12 15
Vase life (d)

e Confro]l s3I EFT

9 4-47. FAE vs MEFIA ]9 AAFHEE v
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Warter uprake rare (%)

Aol el o], Alzke] At wet AolE mol: FHA

..
F 3
o
T

180

160
140
120
100
B0
1 & 3 4 5 6 7 B a 10 11 12 13 14
Vase life (d)

il Copitro]l =l TEFT

O3 4-48. ¥4 8] vs MEFIAH 8¢ 2% 53 1)

ol

=2 BFA

= = |

5] 98 9t

Y (Day0) Hx7(C0), MEFI# 2] 39 (Day3)% A & A& ~(T1H HET(Cl), #g
54 A (Dayb) A& 7-(T5)<F thx=7(C5h), 18]l x4 MES
A slrg o]

A T(T1009} oln] Askso] Fad =T (CLOR AA T4 4E

2] & 74 (Day7) A<
TRYJT A Aol 7 AztE g $ 109 A (Dayl0)

o

il

ez FF
1-3ug(F%= 6bng/ul) o2 +=H|ste] A|AAL 973
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(2) gelBelg] 5 % RNA-SEQ

Sample

Preparation RNA
isolation

HiSeq 2000

19 4-50. Whole-transcriptome sequencing using NGS technologies

1) Sample Information

Total RNAZE]2] RNASA oligo dTE 7FA 22 mRNAW®F captureste] cDNASA & <

2ol AfHE 29 librarys A2kl flow cell] 23k AlA4de A3kl

AAAAA  mRMNA

TITTT poly A select

= = Fragment

Random hexamer

First and Second strand

synthesis

29 4-51. mRNA isolation & library construction process

B9 EdEd vxTel Ao Aol wolt A AL 9a 151094 2z
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Z Ao A AMZ" 3] [llumina hiseq2000 = Z
#e 7t AEFH oYY AMANT, 7I7hEl AEe &%, GCHR= 183 base calling quality
o]l A Ee] Hl&E& YERHTH

3t 4-3. Sequencing Statistics

& o3l NAYL gt =

sample Total TotalBases Total GC Q30
ID Reads (bp) Bases(Gbp) Percent moreBasesRate

DO_C2 53,295,508  5,382,846,308 5.38 45.54% 91.65%

D1_C3 62,401,570  6,302,558,570 6.3 45.82% 92.50%

D1_T1 52,530,246  5,305,554,846 5.31 46.00% 93.03%

D5_C1 71,914,752  7,263,389,952 7.26 46.36% 93.39%
D5_T-2 53,736,846  5,427,421,446 5.43 46.11% 94.87%
D10_C-1 69,583,798  7,027,963,598 7.03 46.29% 95.97%
D10_T-1 56,641,474  5,720,788,874 5.72 46.08% 95.66%

REA-seqg

Y

| qualitiy chack & trimming |

blastx=

Annctaton against UNIPROT I(—E

L

Assermbly

L

Y

velvet, nases

pt decision

=

BWA

M apping reads
ontra

Y

nscripks

| Calculation of

RPM Values

Y

|..|
'l

Finding differanthy

BXpresse

d locus

0

w‘
¥

Categories with Gene Onrtology

KEGG MAFPPIMNG |

| G0 enrichrnent analysis

13 4-52. RNA-SEQ #4] ulo]=Zg}el
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(3) Holy &4

1) De novo assembly

=

232 go] Av](Rosa hybrida L.'Lovely Lydia)= #dl¥ @ Aol EAslx] Forz =
LB oAl EYE ot THA] AES BT Fole] oAl Este] shue] AZyo] Fm

HALE wEo] AAA A 2 4B MuPEAe Agsth B-4s 0B Fy AA

[o

M del o], B4¥ ZE Z(unigene, contig)e] 7H=¢} vt AE| 1 M Eo] HolE A A
olm 1¥4-53 A E WE|ZL ML o] ¥ ot

F 44 oAls A3 A e o dAde) el

Average length of

Basepairs Number of unigenes unigenes
84869041 110094 771
24k g
2
204 U

18k
16k -
14k -
12k~
10k
RIS

——

e
Y
S

—

—

—

6.0k
4.0k
2.0k
04 ----- ———***'l"l"l'ﬂ;g
WP o P P P P P SN R N e T S g

19 4-53. Length distribution of assembled unigenes

2) Transcript annotation

gz Mdo] EAsHA Formw 7T MER oJAlEste] AAE 110,09470¢] HE L
e W Ao FA4 A= BLAST(BLAST: Basic Local Alignment Search
TooD)¢t 718t DBE tidoz MIAFAAEE 3t BLASTAMZ I 311%+= 2=, 2
ol 5 4 MEI FAMES RATHHE4-54). S A =y} 7] 54 FoEo] g A

£ RokE tlolguo] 2~ InterProScans ©]-&3ste] HAl Ade] CDSel tiste] 7[sAHRE

F7ER S ATHIE4-56). EI AHFHE AHAHE ¥ol7] flske] BLASTAIS}

InterProScanZd ¥ & A5 vusle] Zasl ¢ oh.(Z1H4-56)
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Has homologous

No homologous

34,256 (31.1%)

75.838 (68.9%)

ha

(53]

=
Number of Genes

ofi¥ee_ 0%8%
By 2%,

83%

B Gacteria (1016)

[T Invertebrates (760)

Bl Mammals (307)
Phages (0)

[ Plants (28551)

I Primates (1979)

| Rodents (999)

Il Synthetic (0)
Unassigned (0)

B Viruses (85)

B Vertebrates (559)
Environmental samples (0)

719 4-54. BLAST AnnotationZ ¥}

hl_- —_
L 91 ] B 9 o i

Predictes [}
Walided .

Number of CDS of unigenes 1

2

3 | 4

9 10

Predicted

45068

18556

6027 | 2039

679

Validated

28521

2477

295 | 56

I 18 17

19 4-55. CDS BRI

¥ 4-5. CDS EIJEEE

CDS type SUM Has homologous No Homologous
Total 114,162 34,635 30.30%% 79,527 69.70%
Complete 53,084 16,282 30.70% 36,802 69.30%%
Sprime_partial 27,456 7,762 28.30%% 19,694 71.70%
3prime_partial 23,796 5,268 22.10% 18,528 77.90%
Internal 9,826 5,323 54.20% 4503 45.80%
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- Blastx and InterProScan (26579)
Blastx Only (7679)

Bl InterProScan (4779)
Mo homolog (71057}

7%

65%

4%

19 4-56. BLAST & InterProScan Annotation A& 8] nl 243}

¥ 4-6. BLAST & InterProScan Annotation A< ¥H|al 23}

Type Frequency (%)
Blastx and InterProScan 26,579 24
Blastx Only 7,679 7
InterProScan Only 4779 4
No homolog 71,057 65

3) DET (Differentially Expressed Transcript) analysis

AA AEZ AAESI] AdE 2=xd o] &r(Rosa hybrida L.Lovely Lydia)e] <<l
A d s AALA e, 2 A2d Eolx o7 UP/DOWN ZHaE fA4AAS AEegin. 1o
& A A A (Pearson Correlation)d] J#AFE B 29 4-573 2, I 2¥E5 2H A
o] Hls=epAINE MEE Aol= 1 HRlth

A el A ARke] Aol wrE Bk Hla, MEFIA gl el A Akl 7 wto
& G v, Bl

DEG Hlw 155 970 ®t5o] UP/DOWN#AAFE] &3

Ch. 21t & &

=

Sahoh WA E A55Y Aol AAE 47150 AN Heli YA AF &
N
K3

Sol golstm AR FEE& A
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a2

2] ¢} MEFIA 2]+ A& 7ol W& oF o]
of /1 UP/DOWNZ&H S Ht o] 23

£ st

Corrrelation Ranges _ 0.92~0.80 ‘ 0.80~0.70 0.70~0.00

» Pearson correlation coefficient between FPKM of genes of samples
+ The p-value for testing non-correlation.
* Mumber of genes expressed in both the samplas.

DO_C2 D1.C3 D1_TA ‘ D5_CA1 D5 T2 ‘ D10_C-1 D10_TA

DO_C-2 DO C2 0.893 0823 069 0.714 073 0.659
D1 C3 57,190 D1_C3 0.791 0813 0809 0.757
D1_TA . 55,624 D1_TA | 0.794 082 ‘ 0.799 0.781
D5 C1 53,338 | 56,613 . 56,943 ‘ D5 C1

D5 T-2 54,194 57,698 57171

D10_CA1 55,193 58,390 57,586

D10_T1 54,487 57,949 57,463

£ 47 7 A% wARelE wel FA4 Byn A5
Gene Gene (> fpkm 1.0)
Name Expressed Known Novel Un- Expressed Known Novel Un-
expressed expressed

DO_C2 67,095 29,894 37,201 42,999 66,434 29,662 36,772 30,150

D1.C3 71,348 30,882 40,466 38,746 70,530 30,616 39914 26,054

D1_T1 70,410 31,271 39,139 39,684 69,703 31,029 38674 26,881

D5_C1 69,307 31,340 37,967 40,787 68,484 31,046 37,438 28,100

D5_T2 70,179 30,474 39,705 39,915 69,456 30,249 39,207 27,128

D10_C1 71,485 31,251 40,234 38,609 70,503 30,937 39,566 26,081

D10_T1 71,040 30,738 40,302 39,054 70,130 30,440 39,690 26,454
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Sum Known Novel

110,094 39,037 71.057

Al Genes .
Known Genes _
l Mowel Genes .

All Genes .
Known Genes .- |
I Movel Genes .
e e
= b,

Expression

70k
60k
50k
40k
30k
20k
10k
0.0

Number of Genes

Genes (> fpkm 1.0)

70k
60k
50k
40k
30k
20k
10k
0.0

Number of Genes(> fpkm 1.0)

327



=

| =28 I7[X| Al

g

4. 7|E = 7|zt &

P
N

=& M3IX AXZ H

=

oD

sl S
7180 A=A 71E=2 Clo

9ok, MEFI &=

J|

e edE A

o

o

M
wj

~

o
ofp
iod

]

slo] 3fel] ¢

ge] kst Clo=

HE

o v}

3
e

ol

| g o 4

Zr7

)

+ 3EHY
B)&v], =3, o

Al A 2

olo

e

4 (C) =3t

%1-

(M)A,

olm, o] ®Eo] e 7]7kx 3uAe]

S
=3

A 2

=13
=

Ewo gz nety wpxu}k 7|

SZ O
™ T

4% A3
E CIRL EY

bob 234

S

sgozgr 2At 7ts

Atk 1A% A" AAS

=
=

;OL

328



s

|

[e)
e A

R84

& A a2 )

[e)

-

tel 7t

!

28 i

I

XA

tadoh whabd UV = 2714 o)

B AAE AT

°©

Lt.

o

e 74

Sl
= AA T

al

T
A

=

[} =]
3%,

A

d

3}

()
(¢}

133

°

g

o
ISP Interface

i

Age 3

=

l

dJ

712 Al Program & §{&

¥ i

&£

LED T+

Ik Aol FHF) A H
IE2EE Yelen, MEFI 2% 4

)
20
=

glo] A A=

=

I

=1

v

}

ko)
pad

PCB 713,
)

5-6xkdl Al

o)
A 5 &

=

SIS IR
e T

1 BATHA 8 83 S HE

o

T

=

LEDZAH:, 21§44

3}

] B D
n

CPU 4R

TR O IEE

329

19 4-60. =

IIIII



[H3A]1] +2 9 QA

" k. \
- - =
4 v ’:;\i;' B
""'-.._____-‘ EE“.,
“—-—\__h__.___uu f LELE
! Tl —
n B
\,_V‘:\;L -

[HA2] +34 ¢ OA

[(#33] 72 9 OAq

[H34] 72 2 OAY
— _

l-[ E 'E— 1

(S ]

® = = =
- = = m

- -

[#35] +2 9 Oxa

OB S 8 LR

a9 4-61. MEFIE 59| 75 A5 293 34

330



kv s
™

A= AL A

AAE 2

Al B

at

4 7hss

<}

N

331



A EE 100%, 70% F

&l

A3 0 2 A

2

-
.

332



Ct. MEFI Dl=2 8& HE

Qi D FF FE0 AA 48L ABozH AL AF] A5 Hlan wPHE 4
shol AT & Ak 1 @ A2 AF F FE2T AGF] BHT WA Lavs Az
of g ARSA ek, 1 713kl Aolzk MEFI 259 AHEehelv] Aol F st Aol

e A AL, AL dEF AL B

)& 98 MEFI #7]# 79S8 =+

S A FEFG 859tk MEFI #17]2] & whxo] 742 1,160x345%230, Z+
e lom shale] AXMEe} ARgo] §o]A, MEFI A%< A%< st
oz AzEHAoH, FlAad 9 fddddA HA AR EHATHTH

SHFOAM2| AX| MEFI I{7]X] M8 % HS2E

1% 4-66. MEFI & 1xd% AlAE % A3

333



19 4-67. =3} &7 A ol HAES MEFI ®2E°] &34

MEFI 1§ 7| A 2 utA C|X}ol MEFI 17| X| & A AH|S

o 1 —

NNSANILE) i

NNASANIL (25

S TINYSUN iﬁ' "_\‘"‘-":-eei

MEFI T7IK|8 4o HREAE A

2 Aapd e Al AlEel tiE FEAE HAES S 7363 42, 13 Tl 2AA

Agsiglon Au), =3} wghe]l tigh F3d, HA Aol e AAE HEE, AR A
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2 9% J1E TGt BFS AT AP FHA ALG ol WEAsh FFow o
2 9% ClO, A8, 754 AFA B o Bl o 2P Fa £E4 449 3 5
ol AHBE AAE TS NG FEAENEL AT

7h Ar FEed 484E

[>

% 73]9 FEAF gAY T FAuAFge Azgolgu ‘YHEHUoPE AN e 1
ﬂi}oﬂ% switch typeg 23] x}oll+= Atype A &-E, Btype 224 #2, 33 25-E = Btype 23+
AT AL AHESAT LED3E 2 /=791 1~43] 3744 = H A 8 sl tigh AR}
Aol A et apds tidorm Aol Agstl o 43| AR H T3 AHA HAHstE &

A shgol AEE AAES AgIHAh NEAER] AEe A DA FHAA, Cl0,
S Fu g AR Hge 28Ry QYo 28 AN AL oA FHACIO,
NP FAA+FEAS 5] P ARE SAOM, 3540 Zzhe] sha] S R
49 AAE FANES] G R AT W2 PL F Ao} AF 79 F5E 4G
AL ADNFHAES ALgote] s EE

T QOolAA ZEREO|EZE ALE3le] H
MEFI®EES AZE 812 cm oS A8t o= Ags)

APA 7L @bzl A%l LEDA =7 ¥ REs AREdto]l A3e sk

3] A9 sl A€ | LED S E R T= 529
T A E = A b s A =54 iac (F2%7)
- switch
12} | 2015.04.20. | 21 &= o} twpe 2type - 2 Az
22} | 2015.12.05. | @& t]o} z[;tﬁyi 2 ARAEHACIO ERE
.14.U0. = =0 type Oﬂ FJE %ﬂ%i}xﬂJrEP%?}‘: "\ - =
Btype2x}
32} | 2016.03.17. | Bl & Ho} | Btype23l | 2type o & &l & & A +ClO, =2 a2
- . vital oxide/
47} | 201607.25. | |2 ciol | Buype2dt | 2ype | ALAFHACIO, | F4 s
- vital oxide/
52} | 2016.09.01. | & E2ltjo} | Btype2# | 2type ClO. T4
B
65<]— 2017.03.11. | &1 &€ tjo} | Btype22} | 2type ClO, 2 Z2 o]
72} | 2017.07.13. | &1 &g Ho} | Btype23t | 2type of & &ll & =2 A F2 Z2 o]z
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(b %8k 2287 4889
63 FE@7 HEgAP F e F ) FF Wy, Avy, WA g 2P

oul, #ZAe] ANEE EF0 wel Age A3 Avl 38, WA 23, Wl 13 R
QS AT) LED typee 154 A@olAE Atype A28 AL&alA 3fol a 45 v
4o 2719048 3714 e dow Adsgon, 2312 A@RH Btype 27 AES o4
o ¥4 sl dal HAE APe wEarh AR §Hd AsHE s|EAE}
MEFIAE7te] Eddl~E A8 2458 Ag=gon, 2-35 46 4% o 2allF 249
CIOE 37, 4817 AFolA Clo,E HEo R ALgste] Agatgich 204 dskzo] 90
cm ooz FEald] xi—%mw A7 BeY A F
AR A7) A vhzo] 4, shdow U F 77be] MEFIZES

7‘3] fex]

o] Agl= 8-12 em OVJ% TA s =9

=)
i

X 4-9. FE& 739 e84 HAstE A I A8 E
Ay | AFAE | =3t AEE LED} A= T =
2k | (day) =5 % A= g (A=)
12F | 20151206, | Wml | Atype A E-& 3type - s 2 2200ppm
22} | 2016.03.19. | A=}k Btype22t 2type | ABAFZACIO;, | 712 g 22200ppm
3&F | 2016.07.24. | W=} Btype22} 2type NG A EZA+CIO, | 712 2 2~200ppm
A=} | 2016.09.01. | 2=} Btype2} 2type ClO, 72 & 22200ppm
52 | 2017.03.11 | A=} Btype2x} 2type ClO, ik 2 2~200ppm
62} | 2017.07.13. | WA Btype2} 2type ClO, a2 2 200ppm
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T639] A AAdddM Wk WFAY, Aol A FFe AMEEA A st
ZA710 ABAE = FFol whel AAZ A3 Aleeof 53], wFAF 23], At 13 =
Al AREsET. o] F 28] 9] A= wFARSE AjHlEolE SAll, AEkEE I Al g
olEF S Al AAsH7| = kTl LEDw= Atype Ao 2 F7H4] F9U ] 34S AHE
A AAS APsivrt 22 AL EFHE LT FUHA S ol A wHEAHES I
ook e FAEE2 23 28 HAELHAMTH AMgs e, Agols g
S2AeE ClOyE 2ol AR&sttrl 4~53]xedl= ClO.E ©l &, 63]atol = ddallFHAE A
Sl At w42 s AEElen, a2 23 A SVBAS)
T AFAE AHESIAT FEE A sdl= wMeke] grAed wet 3~58% wAHsto] X
%

EFIE &S FAsielon, oja #4d e ek 8-12

-/

A | AgAE | W LED A FE =2
. - Al e a
A5 | (day) £ g A2 Ee (714 27)
; o] AL Atype
2015.12.05. ’ - A2
12} | 2015.12.05 ama | qase 2type 2] SVB
2%} | 2016.03.18. | AlWglel | Btype2#} | 2type o & &l & 2 A +ClO;, A4 SVB
] REERS ] -
32} | 2016.07.25. ae Btype2} | 1type | olg@dFzA+Clo, | 714 SVB
47} | 20160901 | WA | Btype23t | ltype Cl0; A4 SVB
52F | 2017.03.10 | Auglol | Btype2xF | 1type ClO, 712 SVB
62F | 2017.07.12. | Alwlgle} | Btype2xl | ltype o] & &l & 2HA) A2 SVB
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