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Technical Development of the Labor-Saving
Production of High—Quality Pot Plants Using

the C—channel Wick Irrigation System
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SUMMARY

Section 1. Major pot—plants production using C—channel wick sub-irrigation system
1. Development of growing system using C-channel wick sub-irrigation system

This study was conducted to investigate water absorption properties of
artificial media in C-channel capillary mat system as affected by water levels
in channel and width of wicks, and their effect of growth and development of
chrysanthemum(Dendranthema grandifiorum 'L.ompoc') and poinsettia (Euphorbia
pulcherrima 'Cortez').

In the study of water absorption properties, it showed much more moisture
content that the larger width of wicks and the higher water levels.

C-channel capillary system showed rapid water absorption within 24-hours,
and moisture content increased gradually after that time.

Chrysanthemum(Dendranthem grandiflorum 'Lompoc') and poinsettia( Euphorbia
pulcherrima 'Cortez') were studied how width of wicks and water levels in
C-channel work for their growth and development. Ebb & flow and overhead
irrigation systems were compared in relation to irrigation frequencies.

In C-channel and capillary mat systems at varied width of wicks and water
levels, all treatments showed better growth than that of overhead irrigation. In
chrysanthemum, treatment with middle water level and a wick with 1.5cm
wide showed overall predominant growth, and full water level and a wick with
1.5cm wide in poinsettia.

C-channel capillary sub-irrigation system with suitable height control regime
1s expected to be suitable for small pot plants high quality

To producing small pot plants with high quality, C-channel capillary
sub-irrigation system would be effective for reduction of cost, fertilizer and
water supplement, and also it would be considerable that the effectiveness of

management.
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2. Technical development of fertilization management and growth control

This experiment was conducted to identify the effect of concentrations of
water soluble fertilizers(WSF) and slow release fertilizers(SRF) on the growth
of petunia in C-channel sub-irrigation system. Samples of Petunia X hybrida
'Soft Pink' were potted into small size of polyvinyl pots with 9cm of diameter
after being rooted on plug trays. and were pinched 3 times every ten days
after potting for introducing lateral shoots.

Two sub-irrigation methods were applied; pwick-irrigation with wicks which
are incorporated into the pot and plated on C-channel sub-irrigation system
and omat-irrigation that pots are plated on the C-channels sub-irrigation
system. Overhead irrigation method was added to compare the growth of
petunias among these watering methods. 200mL of water was supplied to
overhead treatment everyday. In wick-irrigation treatment, wicks used for this
experiment were 12cm long which were incorporated Scm into the pot and
other part was exposed outside and 1.5cm wide. Water levels in C-channel
were maintained 4cm high.

Two types of fertilizer were used in this experiment. Technigro(20-18-20,
Sungro Co., USA) as a WSF and Osmocote(14-14-14, Scotts Co., Netherlands)
which is polymer-coated as a SRF. Concentrations of WSF were supplied 1.0,
1.5. 2.0g-L.”' as a concentration gradient, respectively and those of SRF were
5.0, 7.5, 10.0g which were mixed with 2L of root media, respectively.

To identify fertilization efficacy, plant height, leaf length, leaf width, fresh
and dry weight of petunia as well as macro elements such as N, P, K, Ca, Mg
were measured.

1.5¢L.”! of WSF treatment with mat-irrigation system showed the highest
quality with 42.7cm of plant height, 7.86cm of leaf length, 5.31cm of leaf
width, and 144.1g of fresh weight, respectively. In wick-irrigation system
supplied with WSF, 1.5¢-L.”! treatment also showed the highest quality as well.
In case of SRF fertilization treatments, mat—irrigation showed higher quality
than those of overhead irrigation treatment but the more growth differences
were resulted from wick-irrigation system.

In general, WSF treatment showed higher quality than that of SRF treatment
regardless of irrigation methods. N and K contents showed the highest levels

in WSF treatment. P, Ca, and Mg showed no significance among treatments.
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3. Technical development of flowering and growth control

This experiment was conducted to investigate effects of water soluble
fertilizer(WSF) and slow release fertilizer(SRF) on the growth of
carnation(Dianthus caryophyllus 'Invitation").

Plants treated with O.8g-L71 of WSF showed the highest quality, especially
on fresh and dry weight of aerial part, leaf number, total leaf area, plant
height, and branch number.

All plants showed increase of growth rate around 60 days after treatment,
though There is a different rate of increase rate. Total leaf area, especially,
decreased its increase rate after 90 days after treatment. This result suggests
that transition of from vegetative growth to reproductive growth is placed on
90 days from the initial time of production.

Slow release fertilizers, whose form is small capsules of soluble fertilizers
by polymer coating techniques, have the characteristics that are active on
relatively high temperature around 30C and this feature may affected the lack
of carnation growth in this experiment.

In this respect, water soluble fertilizer can be a proper fertilizer for plants
which require relatively low temperature conditions, such as carnations or for
those produced during the winter.

The results that the treatment of 0.8g of water soluble fertilizer per 1L of
water showed the highest quality and that 0.4g-L.”! and 2.0g'L.”! showed similar
growth features can suggest C-channel mat irrigation system can reduce the
concentration of fertilizers supplied; which is one of the main characteristics
of sub-irrigation systems.

As well as the reduction of concentration of fertilizers, it suggests that the
pot plants with high quality can be produced and the cost for fertilization can
be also reduced through the C-channel mat irrigation system.

Efficacy of growth retardants on the growth of chrysanthemum was also
tested. B-9 or cycocel(CCC) as a growth retardant was supplied as drench or
sub—application with nutrient solutions. With theses attempts, time to potting
was tested with same concentrations and application methods to compare
relationships between effects of growth retardants and periods.

In case of B-9 drench treatments, as B-9 concentrations increased, as
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numbers of flower and flower bud increased excepting 1500ppm treatment as
well. Increasing concentration of CCC also resulted in reduction of flower
numbers, total plant height, total leaf area, branch number, and fresh weight.
Reduction ratio of total plant height in 2000ppm showed about 56.9% being
compared to that of 100ppm drench treatment. Fresh weight decreased
drastically in 2000ppm treatment, as thought there is no significance from 100
to 1000ppm.

B-9 or CCC, combined with nutrient solution, was also supplied form
C-channel sub-irrigation system. 0.03, 0.1, or 0.3mgL™’ was supplied
respectively. B-9 sub-application treatment showed no significance among
these concentrations but flower numbers, total plant height, average plant
height, leaf numbers are decreased, as concentrations of CCC increased.

B-9 or CCC was supplied after 2 weeks of the 1st experiment was
conducted. most measures were increased until concentrations of B-9
increased up to 2,500ppm but there was small decreased in 4000ppm
treatment, and severe growth retardation was resulted in 5000ppm treatment.
Comparing 5000ppm treatment of second experiment to that of first one, this
result suggests that the time of potting is related to the effect of growth
retardation of chrysanthemum which was studied, and suggests that
physiological troubles may occur when the potting time was differed though
the same concentration was applied, as well.

To summarize results described above, combination of the potting time and
concentrations of plant growth regulators(PGRs) may results a good efficacy

of growth retardation and reduction of application concentrations.

4. Analysis by economical efficiency on the C—channel wick sub-irrigations system

It is estimated that the gross cost of cyclamen-production farmhouse using
the hydroponic system in 10Oacres of automated greenhouse was about 99
million won.

Installing cost occupies 74%(about 74 million won) of the gross cost and it is
expected that 25 million won may be spent on operating cost.

To the contrast, about 85 million won(about 70% of the gross cost) may be

put as the beginning installation cost of C-channel subirrigation system for
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cyclamen production with same area and automated greenhouse and 35 million
won of the operating cost will be spent as well.

In the result of the withdrawal periods of the invested capital, it is estimated
that the periods may take four years for the 10acres(about 300 pyung) of
cyclamen-production farmhouses with hydroponic system or C-channel
subirrigation system and that of farmhouses with Ebb and Flow systems may
take about five years, respectively.

The profit of Ebb and Flow system resulted in 9 or 14% for 5 or 6 years of
the operating periods, respectively, and 13 or 17% for C-channel subirrigation
system with same years. This result shows that the economical efficiency of
C-channel subirrigation system is higher than the interest rate(4.81%) of time

and savings deposits in the open market

Section 2. Production of high—quality commodity on the Phalaenopsis by using
sub-irrigation system.

In order to reduce excessive irrigation labor costs and select media
substituted for expensive sphagnum moss in growth of Phalaecnopsis, growth
and flowering according to medium composition were Iinvestigated under
sub-irrigation system. Fhalaenopsis in the similar size and volume were
transplanted into individual or combined media with 1:1, 1:2 and 1:3 volume
ration of perlite, scoria, bark, charcoal and Sunshine on the basis of sphagnum
moss. The leaf number, leaf length and plant height in all treatments slowly
increased by April. They rapidly increased in sphagnum moss, while slowly
increased in scoria since May. The leaf width slowly increased in sphagnum
1:bark 1, while it did not increased in scoria. In the case of media mixed with
perlite and sphagnum moss, the growth of shoot and root were equivalent to
those in the sphagnum moss, but the increase of perlite in media decreased
the length of flower stalk, length of florescence and floret. In the case of
media mixed with scoria and sphagnum moss. The increase of scoria in media
decreased the growth of shoot and root and the length of flower stalk, length
of florescence and floret were lower than those in the sphagnum moss but
there was on significant difference between treatments. In the case of media

mixed with bark and sphagnum moss, the growth of shoot and root, length of
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flower stalk, length of florescence and floret in the sphagnum moss 1: bark 1
were equivalent to those in the sphagnum moss, but those in the bark were
very poor. In the case of media mixed with charcoal and sphagnum moss, the
increase of charcoal in media decreased the growth of shoot and root, length
of flower stalk, length of florescence and floret. In the case of media
combined with 1:1 volume ration scoria, charcoal or bark on the basis of
Sunshine, Sunshine and Sunshine 1: charcoal 1 were good growth of shoot
and root, length of flower stalk, length of florescence and floret, but those in
the Sunshine 1: bark 1 was poor. And the increase of sphagnum moss content
in the pot decreased root number and root length, but there was on
significant difference in the length of flower stalk, length of florescence and
floret between treatments. [ think the good growth and flowering of
Phalaenopsis in sphagnum moss were due to high water absorption rate and
air phase of media.

The physical characteristics and changes of water absorption rate according
to media composition, composed individual or combined media with 1:1, 1:2 or
1:3 volume ration of perlite, scoria, bark, charcoal and Sunshine on the basis
of sphagnum moss, were investigated under sub-irrigation system. Porosity,
which had effect on air permeability of media and characteristics of water
absorption, was in the order of sphagnum moss) bark) perlite=Sunshine)
scoria. Porosity of sphagnum moss had the highest with 93.4%. In the case of
sphagnum moss combined with perlite or scoria, the increase of perlite or
scoria in media decreased porosity and water content, and the porosity and
water content of the sphagnum moss combined with bark and charcoal were
lower than those of the sphagnum moss, but there was no significant
difference between treatments. In the case of combined media with 1:1
volume ratio scoria, charcoal or bark on the basis of Sunshine, porosity of
Sunshine combined with bark had the highest with 85.02%, and water content
of Sunshine combined with scoria had the lowest with 31.04%. And the
increase of sphagnum moss content in the pot decreased porosity and
increased water content. The water absorption rate had the highest in perlite
and sphagnum moss 2 times and had the lowest in bark. The water absorption
rate of treatment of sphagnum combined with perlite or charcoal had high at
first level and increased according to passing time, while the that in the

sphagnum moss combined with scoria or bark was not increased according to
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passing time.

The result of pot cultivation experiment for hardening Phalacnopsis plantlet
revealed that the vinyl plastic pot (depth and width : 4cm respectively)
showed the worst growth rate, while strawberry growing plug plate (depth
and width : 10cm and 4 cm) showed the best growth rate.

It was found that the most appropriate method for feeding FPhalaenopsis is to
fertilize 1 gram of Osmocote (20-20-20) for a year, with an interval of 3
months.

Another significant finding was that the remarkable effect of additional
feeding Phalaenopsis was to fertilize Nargen (1,000 times dilution) and Strong
(2,000 times dilution) a time per 15 days from May to September whose
seasons are the most active growth periods.

It was identified that the accurate coated solid fertilizer mixed with a
composition ratio of N10:P30:K20 for Phalaenopsis cultivation is coated with
Nitro-cllulose (non-water soluble), and 1is coated with mixed fertilizer
(N6.5:P6.0:K19), and then finally is coated with Aliphatic polyester (water
soluble).

The experiment revealed that cutting the root having been grown outside pot
was a critical cause to interrupt the growth of Phalaenopisis.

The best cultivation method for the damage of Phalaenopsis root to be
minimized was to transfer the 2nd pot cultivation to the bigger pot only
without adding any other more medium.

As a dwarfing agent treatment, Paclobutrazole of Img-L.”} and Uniconazole of
5mgl ' was identified to be best for Phalaenopsis being of a high quality. In
relation to this, it was identified that colored-lines such as pink and red was
more effective than white-line.

The facility to reduce heating cost in winter was to install a horizontal
curtain using vinyl clothing and non-woven fabric, and to make a tunnel on
the cultivation bed, and then finally to spread a heating plate on the bed. It
was found that the facility could save the cost as much as 10 times than air
heating system.

The initiation of flower stalk 45 days after high-land cold treatment was a
little higher in Ausungsang of Mt. Halla than in Youngsil. The number of
flower stalks were not significantly different in all treatments, but the

treatment done on July 8 showed 2 more flower stalks than those done in
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other periods.

The length and width of flower stalk after high-land cold treatment was
longer and wider in Ausungsang than Youngsil, but the treatment on July 1
showed a shorter length in Ausungsang, with not much difference.

Ausungsang is lower than Youngsil in sea level, whereas Ausungsang was
characterized as lower 2°C in temperature, but with a higher humidity
throughout day and night than Youngsil. However, Ausungsang was faster than
Youngsil in terms of both flowing and full bloom period.

When a high-land cold treatment was applied, the effectiveness of growth
regulators treatment was identified that the higher the concontration of GA
and BA, the more the number of flower stalks. In addition, the number of
flower stalks were more in the combination treatment of BA50mgL ™' with
GAlOOmg-Lfl. The number of flower stalks in the high-land cold treatment
was most in GA, and followed by BA, and the combination of BA with GA, but
no significant difference was found in the number between the combination of
GA with BA and control treatment.

The length of flower stalk in the high-land cold treatment was longest in
GA150mgL™" treatment. In Ausungsang, the trend was that the length of
flower stalks was long in all treatments, but their widths were not
significantly different except a little thicker in GA treatment.

When growth regulator treatment was applied, the number of flowers per pot
showed a trend that in Ausungsang, the higher the concentration of GA
treatment, the more the number of flowers.

It was found that BA and combined treatment showed less number of
flowers. In particular, it was found that the higher the BA concentration the

less the number of flowers throughout all treatments.

Section 3. Study for container growing method using wick—culture of subirrigation
system

1. A basal study for wick culture of subirrigation system on the C-channel using

Capsicum annuum var. abbreviatum

The best growth was showed on 20cm wick length with mat and C-channel

culture in all treatments, Tosilee including fertilizer resulted in best growth.
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However, the growth increment changed as according to wick length within
the mixing ratio of perlite and coir. Comparison of growth increment as
according to irrigation methods, shoot dry weight was heavier with mat than
that of C-channel, but there was not different shoot height and fruit growth
between mat and C-channel. However, lateral shoot number was about 1 more
with C-channel than mat culture at the Tosilee including fertilizer. Tosilee
including fertilizer resulted in more growth within all wick length than Tosilee
not including fertilizer, specially shoot dry weight was 4 time heavier with
20cm wick length. 20cm wick length showed best growth. Shoot height and
lateral number were certainly influenced by soil treatment, however there was
not different within wick length. Styrofoam box and bulb box affected plant
growth differently. within styrofoam and bulb box, there was not different in
fresh weight. Shoot dry weight was 2-3 times heavier with styrofoam than
bulb box, but root dry weight was reverse. Although the plant height was the
highest with styrofoam box inserted 8 wicks, lateral shoot number was the

most small.

2. Adaption of wick culture of subirrigation system on the C-channel to production

of cut rose in container

This study were conducted to investigate the effects of 3 type containers
and wick number through subirrigation system on the growth in miniature
rose. The soil water content was highest in the plastic box at C-channel
subirrigation system. The more wick number, the higher water content and
the lower soil had the highest water content. The pH increased as wick
number increasing, and the plastic box showed the highest pH. The EC
increased from lower to upper soil, and the EC decreased as the wick number
increasing. In the irrigation methods, C-channel subirrigation showed higher
EC than that of mat subirrigation. The soil K contents was highest at the
upper in styrofoam and bulb box, but P was not showing constant content as
according to the medium depth. As the wick number increasing, K and P
contents increased. Ca contents was higher in the styrofoam and bulb box at
C-channel subirrigation system, and there was not significant different in

medium depth and wick number. Mg contents was highest in the upper
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medium, but the wick number did not affected. The plant height, leaf width,
dry weight, fresh weight, and chlorophyll contents were affected significantly
by container types, but the wick number and irrigation methods did not
affected. Container type, irrigation methods, and wick number did not affect

the flower number, but flower diameter was affected.

3. Establish technique of wick culture of subirrigation system on the C-channel

to grow cut rose in container culture

The basal shoot length and yields number were the longest and highest with
styrofoam box on C-channel supplied 1/2 strength nutrient. Next was with
styrofoam box on C-channel supplied 1 strength nutrient. The basal shoot
length and yields number were affected by growing system and nutrient
strength. Root growth was better with C—channel than that of mat culture and
with styrofoam box showed better growth than mat, but there was not
significant. Chlorophyll showed highest activities with styrofoam box on
C-channel supplied 1/2 strength nutrient. Mineral contents of basal shoot was
most influenced by yield season. N, P, and K were influenced by nutrient
strength, and Ca and Mg were medium. The mineral contents of petal was
very similar trend to basal shoot contents, the basal shoot mineral affected
petal mineral contents. Flower longevity and diameter were longest with
styrofoam box on rock-wool supplied 1/2 strength nutrient. The soil water
content was highest with styrofoam box on C-channel supplied 1/2 strength
nutrient, pH was around 5.0 with styrofoam and 6.0 with rock-wool. Soil EC
was higher with C-channel than mat, and styrofoam was higher than that of
rock-wool. The yearly yields number of basal shoot per one plant was the
highest as 418 with styrofoam box on C-channel supplied 1/2 strength
nutrient, and next was with styrofoam box on C-channel supplied 1 strength
nutrient. The lowest number was with rock-wool on mat supplied 1/4 strength

nutrient.
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3. C-87 AAAE o] &3t &7 AnH st

Aol Ao A st ks w X =7t dlgk o] AR e
o]Fojx|aL gt} AWIFAIe] AHY FdFE v P FArmd mE SIS
(Choi 5, 2000; Kang 3} lersel, 2002; James ¢ lersel, 2001; Lim %, 1997),%

AUBEE o] 83 871 AWM (Henley 5, 1994)50] Qow], ofa AwasAuje] o
2o X A (Kim &, 1999; Cho & 2001)3 EA9 &4, 18l Z81 BEol A
ZSong 5, 1998; Shin¥ Kim, 1997; Park, 1996) @ A HIFHo| wE E]rokﬂ
HEAE FelSong 5, 2000) 5ol A7} olpelAn Slek el Bl

AT, ARBEI TR 6o F A6 Srdslen, Fol 0E 487
A gl Aol sgel owﬂx% SlthSong 5, 1998). vhruge] Lahaujal
U I Bl AR AT YU 2 AULLGYA A 4

sttt s tHChoi %, 1995) w3l Yo A=, Song(1998) 5& o7 71X

2=

AFE AMAFE Auiste] AFo] Tkl ] oH ettt A9E d2vt 9
th s ALkl o] FEAATTFA RS Tl HlE] 0.08A13Fe] A8 AT
< ekt s, 1xdv]e] Axbole W BF AZF 98%ekal drh(4, 2000). ©]
2t FEAUAFA 2 g ATE =9E A oY AUA goy HT L AT
7F s e Folth, AR o] SFAUFGFTAI 2] FEESF 54, 18 AR
Z3 FEF5Y oo wE UEFEH 23s o]&% FRYY 2HE dotr iz
A d#H e H¥E(Kang ¥ Park, 2001)0] 13 Fol gt}

Eddzoa gwg o]gst AuAuri&o] 19769 A|ZFo](Van den Berg,

1984), $-gitetel] 1990GHE =94 7] AZbste] @A7tA] L WA o] A%
i e FAoltHChung, 1994). Am vl A SdAAwlet EFAu=Z d 5
Utk o] F ZEA AuipAel] wE s vl A3, Chung 5(1998a) ‘Carl
Red' & HIZES 7 7HA FFolA 1717 ellA = b Bl lojx] AL <]
zhol= gllont, 271% o= haAal7E 4538 H& s Hol, AQupAda R
2ol 7 &S Hagth WA Chung 5(1998b) &2 ZFol7F &S AlAFSH
ATZAHE TRIed, wH1Y] AHETIES o] mko) wEso] A
Eol HoA AtE H7F 955, ALd AES AxAGe] B Hidktia

¥ 3 tHChung, 1989).

fo o
flo
=
o

ARyl goiA FuiAE grie] AnEANR 4ol FUEA 5 3F
Fol A Aupsgol AAWe] v 45mAE AAow, Jg e Y% 35
shvhar sh, @A EFA ECY Fw| met ol 24 5 9@ Bast 9

$& IANFAEUKIim 5, 1999), o= Glas(1984)¢] A d oA #olo] MALA ¥ § 3}
FSH Ao7F S wasi e, 2| FEIEe] Aol H]Fo] FH A Ml R

fr o
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o EFAu7E FHo] "olA A ¢ T:T% HoFdoh w3t EGAm = 42 dAE &
 wEA B8 FEZ o|F5AA IF7F A H 7% FHChoiot Lee, 1995).

Al Aol glo] A=l 0062}% F 23 o7 (Chung, 1995), +@=>=7F 4
shml o] Hel A e g4 = 9 ZAbetarat DET systems ©]-&
s, 20CE 7|50 & 25ToA 2o 7hsa 71 S50 Bgttes Bav)
UTHKIm &, 2001). 183 ZAF-9 7M. FHS7HE Holn H3bgd Az
FrolakE HolA eFdrtar #tH(Chung, 1997).

Au A g o g A Al e ghAl Al~®lo] ZEEol XA AwE sta Q)
|= n A OLU“HHH'L‘ Aol viFl S Tt HstE ‘340}7] ufj 7ol E A
Hjoll ws] Fapujel A GH| 7 o] AR AT (Chung, 1998). W3 HA A= 0431
7] A E wod, fEivebet 22 AdA SRHAE Ak A9e AR =

ol 3l %E%ﬂﬂ Aste] 5 Soll vAl= SFHE FAl A dtH(Chung %,
1995). JEHH FAE 3 oo A &7] EAE A 7 e, AAE ol &
AE7F An(2000) 5 3, Kim(1995) sl ofa] vzlAitel] AJAAME o] &3 &
Aol AN, AR A dsiE sidsta, Azt G502 A
A A71E A7 = BAow Stk oy g HAgdA A Au) Al A
iz ko] B o gty wiFES] TRl we FrldEe] ¥ 24 9 ECY x2E F
of gk Ao Fa Aol dFHAHKIm 5, 1998). &7]o gt §4L& Ao
YHE &7/ A Ebb-and-flow #+& 3 AHE S =%, <4, AAF, A&
T 2 ASol &4 nEdtie AMES HoFATHLee &, 1997). E3H ZHA
=, EvtE 59 i B ASE mprbAE 233t vEste] Shetal Bl
H vl Adtlee =, 1997; Marret Jirak, 1990; Ruff =, 1997). Hwang 5(1993)&
200~20,000cce] &7]eA Qol& AHidS wx 7Hg 22 8§78 AlQstas A%
of & FE7t e, 2ol &I|AuiAl AFe &7]e] MAEd P, K % Ca 59
AAg FiEgwo] FutEojorgtE AT AAE B

o AL N o
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Witk g2sh Qa, b e, wEAgel
=<

a2 Itk (Wilson, 1986).

tH 7 9] FE5ol §ol

deollg wiA o] o] go] ERFRT

o

1

R

bl AL

EE Qe
o

1983).

L=
[<}p}

-

R

o
R

ERERIEE I

X

gl o]

o] thH(Wilson, 1983).

@A

upz, W EeolE 52 8

H(Bunt, 1988). ¥ A <]

=i
Rua

}

steH(Unver

7

el
Plo

QA HaL gltk(Verdonck %, 1983).
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1991).

Augs Avlel Bad FEE FhAol olof shmw, wk Ay Au) w4
o Al o] &3l HER A4 g E =o|A Mt Tokushi, 1990). whe}
A AW B A aRe obgA RS AAE AR 40%E NERAZ 337
3 1

=] o
a Fi gl Frh ey vERS Fepol Wl $ e o}

o o
jus)
El
N
«,

[e] =
AEo] S AA T4 T F UE
7FA a1 @lth(Beardsell 5, 1979).

ATy Al idE AL 7 Aol Fe AN S8 FERFHS £ 5
(Michiels %, 1993), MG EZ= sERA AA E 2 Aus 23
AHEE oy 53] Fa% AL §E9 F587 V|[4E =4 (Choi 5, 1997) ©]
= 89lo] wolol F7|Ao] FolH H AHo] i)

JERZ defolE, via Fo mid

i)
ot
i)
AL
o
1
offl
&

3] o]Fojx lont, ofefgk wjHoel 3} P A e FiE FF 54 d
T mrE AAolth aeuv, C-F7 AR AWAFEAeA FETE E8&8S F0
7] 9t Ak o FERXAE o] o &gth(Tokushi, 1990). 53] ZstAul Al
EG 1We FusE o 8 &4 s F dQle] Hu, ojye »=FH RS
g ooz 4 4 vt stH(Yelanich® Biernbaum, 1990).

i o] gl Frighe whEt AAF, AEFO) Pastal, HaFEdEgy g

£ op7|shAl ®al(kiehl &, 1992), 2AF] i A £7)9 FF

o] Fa® Zlo| 7k & ¥tk (Nell 5, 1989).

Jung(2000)2 AAE o] &3 C-F74 AWTG Alaglo]x] WHe| ghgFo] 2a1, Zo]
Qe AAZ o] &d A FR FFFo] BA dewta, w3 AX o PVCEES o
il & % I9EES ¥Y 7 IS gl vk 9o, C-34 AMEe
A7 =55 FETwage] o 3t Jung@ Son, 2000).

ole we} C-FAES AXAW A5 A &3} 3 FeaEdoeld o] &5 mjde I
g3t AAHFETH avdE Fyety] fletel EYaEdeld, wid 24E A9s A
Alstel o™, Ebb and Flow % FA#s W23 & &5 545 vt =
o AAE olgd waAM] Al Axe #(2.0, 1.5, 1.0, 0.5)7 C-FF W 9
(4.3, 3.0, 1.bcm)ell W& w3} o] wide] FEFF AEE ¥ BA48%on, A7
o] Z3} 9|7} %3} ‘Lompoc'# XA} ‘Cortez'®] Aol WA= FFS Lo}
Bz AA S 15, 1.0, 0.5cm, 9= 4.3, 3.0, 1.5cme & o] Ax B4
E aglen, ostk Aol WiE #4:9} Ebb and Flow, Fd#5et HaddS 53
th W E#FAE E3tE WEY e & da, shEd S 2y 415, 1.0,

0.5)5 Adstoe] Fol w2 wEA U el B5& 2AFsEle™, Ebb and Flow
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D WMEFFEAE o] &3 1 SE A JITHFES] 584 54

C-H4E o83 vE F5 A Z81 Edlol9} 2y isld o3t 4T3 ay
g Ttz B AFs Fssih. Aol AFEe mide vn|FEelelE, HeElolE,
IIAANE 3FS HIHR E3tsh EAE(MIX-2, MIX-4,

72% Feln Edols S Fel vlade FRRAHN FRESFY 52 S48
sovl, WASl i %4 A L, 100%, 150%, 200 o] Eahe ool

e
72% =YL Efeld] 76]“F 100%2 E3A7 mAe 529 wjd BF 220~260%
Atole] gt stE: YERNITHE 2). 150%°] A5 MIX-27} 347%% 7FE =
2 £S5 eI 4). 200%=2 E3AZ wjdold MIX-27F 12413F dhojl
FAE5EH387.0%)9] 107.9%714] H34:3] Z7sl= Aoz UElGtH1d 6).

ShEs o] &% Fadddst d¥e 727 22 Edeld dRstet fAr A
= YEHATHE 1, 3, 5). WE FF WAoE FES e3T 4 WEe TR
710 BAgle] 24X 7HA] FREE] FE8] S § dntd FUMES Hols
Ao e

F 1. =82 Edold] FEFF54S A& ofdd vide] =AM (v/v)

Mixture volume ratio

Soil no. — -
Vermiculite Perlite Cocopeat
5 2 3
6 2 2
3 7 1 2
) 70-80% of canadian sphagnum peatmoss,
Sunshine . .
MIX—2 dolomitic limestone(for pH adjustment)
perlite, gypsum, wetting agent
) 55-65% of canadian sphagnum peatmoss,
Sunshine . .
dolomitic limestone(for pH adjustment)
MIX-4

perlite, gypsum, wetting agent
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F 2. vl mE 32 elMe] 84 2=

Bulk Density”

Soil no. 100% 150% 200%
1(5:2:3:)Y 0.147 0.172 0.171
2(6:2:2) 0.219 0.235 0.234
3(7:1:2) 0.228 0.230 0.230
MIX2 0.131 0.134 0.134
MIX4 0.117 0.145 0.145

“g/cm.

Yvermiculite : perlite : cocopeat.

m -
4(x) |-
»®
%)
=
(0]
<
g 30
o]
©
=
200 ¢ n/- ——1(5:23) —m—2(6:2:2)
3(7:1:2) MIX2
—¥— MIX4
100
0 24 48 72 9% 120 144 168

Time measured(h)

a9 1. 275 R 100%004] el whe sk W] ek st
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300

250

200

Water contents(%)

150

100

450

w
a1
o

Water content(%)

250

150

x/ﬁ—/’*

——1(52:3) —m—2(6222)
3(7:12) MIX2
—%— MIX4

48 72 96

Time measured(h)

FE 100%00141¢] vide] W 72% tray W FHESF W3}

n N m— e A A

——1(523) ®-20622)
3(712) M K2
—%—M K4

24

o

48 72 96 120 144 168
Tme measured(h)

150%°142] wjde] w2 st W) -3k W3}
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Water content(%
N
3

o0 - ——1(5:2:3) —m—2(6:2:2)
3(7:1:2) MIX2
—*%— MIX4
150
0 24 48 72 %

Time measured(h)

9 4 279 3 150%00 49 vl whE 72 tray W R W}

500
450 r
400 |
9
c
2
S 350 r
o
©
©
=< 300 — y——
250 ——1(5:2:3) —B— 2(6:2:2)) 3(7:1:2)
MIX2 —¥— MIX4

200

0 24 48 72 96 120 144 168
Time measured(h)

9 5 2T R 200%00 4] el whe Sk W ek st
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500 r

450
—e—1(5:2:3)
——2(6:2:2)
2 400 F N
< 3(7:1:2)
@
o MIX2
& 350
© —%— MIX4
[0}
=
= 300

250

200

0 24 48 72 96
Time measured(h)

I9 6. 27)5E S 200%0041 9] wiEe] uhE 72% tray W SRS W3}

2) MEFFPANA FHA A A AFHFES] BIH Sy
MEFSE A EEAE AG A AR FFEAE TR Astel B 4
& st WAE urBeelE, HetelE, mAAES 5289 MEVVE *

%"6}93\1, E—%Xﬂ% FTredE2 AHE0.66[Ps0l, 1.32[Pio0ol, 2.64mg/100mL

Ak FEEE 10LY wjde Fgeiion wjdEe

100, 150, 200% % TS A8l

A ZEAglel| mE ujEe i

2 ¥3A 7 wj@ e A wjz

A wstou FAYT B mdri(d

150% = 3470 mjde Txiﬂ?(139%)oﬂ Hlal A 257}k FﬁHW o8 ue A3kl

Yebgth(2d 8). -200% 2 FE3AZ mjAE Pypo] RIS 304.43%% 7Y =

< FESTESE e, FAET, Puo, Poos A4 297.7, 295.9, 297.7%=

Ao nlet FEFFFS HATE FHAE A Al wide] 27 Ee] met
=

[e)
=
B 7k Bl SRTe] IR,



Water Content(%)

350

250

150

100

— -

-c-100

— X~ —P50-100
--A--- P100-100

—=—P200-100

300

250

Water Content(%)

200

150

24

90 114

138

1 —-&-—Control
] — > —P50
---A--- P100
—— P 200
12 24 42 66 90 114
Times (h)
> 52~ 2~H &~
71855 150%9] % ST
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350

300 e ——

R
€
Q
|5 _
[$) s
3 o
g 3
n
250 A —-@-—Control
— >~ —P50

200

3) IR F5A A mE JdeHFES] FRIdESA

A (AHds 4 FAEE) I F5AY Al wE FEEFTF 548 AL o
Aok EE wuEdgolE, dejolE, IAVEE 5:2:39 H[E(V/V)E wHE x9
st 3l &5 Al(Psimatric, Sungro co.)E L= XAt vfjde Z3tste] A2sh
+ MR

F5AY Fmel wE FEIYF wWIE FAHsAT. FEAeE =
13.2(P100), 26.4(Pso0), 52.8g/L D.W.(Pso0)S AZAIZI v Ao &3s}it}.
e AL sl AAE ol C-FALERH FEs TR 2]
and Flow, ¥ F4#5E o438tk #+F7]= Ebb and Flow % F/3
TollA 1 23](09:00, 15:00) &5 3k, Ebb and Flows 5% &¢F %8 39
shlon, AR E st T 250mLH AFE FHaih
58 27 24A3F SMAE 3AIRE b4, 1L o] Fol A= 27l 104], &% 16410
7} 23] A Akelt.
AR PG A &AQ fRo] FaoR %7] 1247 B9t 348 27 &
£ YePdtK2d 10). -Ebb and Flow % FAM<FRol = Z A% Z
£ Hel F U #HF AR dAS RIS fA8he AR JERTH

2]
12, 13). 53] Ebb and Flow 2ol mfdel] &3t SH5A9 5% 1t #=73%
ZFo] apol= YeEUA] skt AX AT R e Al Wl 27 FEFT AR

of Aol WE Aow vehit.
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Moisture content(%

Moisture content(%

300 r

250

200

100

Time(h)

S 10, AR AP B o) SREAE S

300

250

200

150

100




Moisture content(%

Moisture content(%
8 B

g

50
0 6 12 18 24 4 72
Tine(h)
% 12 Piool A1) el nhe ek
WI; 41 A ¥4, EF; Ebb and Flow, O, F73#4
300
250 r
200 r
- -
150
—o— |
100 A '3 « —m—FF
—a— 0|
50
0 3 6 9 12 15 18 21 24 36 48 60 72
Time (h)

% 13. PispollA 9] didalel mE g

WL 4 A%<, EF; Ebb and Flow, O 77434

_52_



zel

il

_Eﬁ

4) AA A AL A A €]

2 87 EQl MIX-4(Sunshine, Co., USA)E o]&3} 1
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=
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o
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a}od
QEZE 7cm7t =

S

SFATH L™ 14).

t 2.0, 1.5, 1.0, 0.5cm= &

5}
Yol A7} 5em7F AF) = az,

1=}

12cm=z , 3}&

-

R

o]

b 0w,

°©
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LH
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ki A E=okom, T8, AT wo=
e AR F nhge C Séﬂ o] efell ofs] x4
= . o 2.0cm8l Ag ol A= w9171 400,
ST97F 350, AA7F 300%7HA] ol 1—;1746‘1 7tk e & 5 AT
(19 15).
Ax o] Zo] 1.5, 1.0, 0.5cmgl Aol % 2.0cmet TA3 Fdoz 2447 &
QF ol 343 St stk ¥ 16, 17, 18).

A A ] F w}E *‘“#—c A A o] Zo] 2.0, 1.5cm8l F A FolM &
A2 Zhll fredol SIlvH(rd 19). Eg 0.5, 1.0cm
AR o2y 20, 21). LI 49 79
TOE 3 ¢ 5 A} E=e 1.5em
[e]

o= UEh} 449 & 15em o]ge

&O

webd A w5 A A el FREFS A9 Fo] HeEE C-F7 o #9)
ARl B9a, o2 Fate] WA ue] £¥ FFS =

500 -+
400
<
<
2
5
8 300
o
©
=
200 ; —e— Full
1 O+ Middle
—v— Low
100 @ T T T T T T
0 20 40 60 80 100 120

Time(h)

I 15 2.0eme] 41X EolAe] F9lo] mE FRES IA.
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Water content(%)

Water content(%)

500 -

400
300
g —e— Full
> --O-- Middle
f —v¥— Low
100 ® y y r r r r
0 20 40 60 80 100 120
Time(h)
500 -
400 . .
.................... OOO
304 ¢ S R e .
200 —e— Full
~-O-- Middle
—wv— Low
100 ‘ ‘ | |
60 80 100 120
Time(h)
8 17, 1.0cmo] A Zo| Aol =90 w2 B Emaix,
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Water content(%)

Water content(%)

500 -

400 -
—0— -o- —e
300
...................... OO___‘__S__,__,_——-——-——O
———— vy
200
—e— Full
O+ Middle
—v¥— Low
100 ‘ ‘ ‘ |
0 20 40 60 80 100 120
Time(h)
28 18. 0.5cme] A A Zo|Ae] 9o wE SR B

500 -

400

300

200

100 &2 y y r r r r
0 20 40 60 80 100 120

Time(h)

T 19, WAl AX Eol whe SR F5EA.
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Water Content(%)

Water content(%)

400 A

350

300

250

200

150

100 v T T T T T T
0 20 40 60 80 100 120

Time(h)

1% 20. TN L] AA

R
-3
=
i
-
Mz
ok
-
If
s

400 ~
350
300
250
200
F T o 2-00m
VVV ——-wv—— 1.5cm
150 ~ g ——#—-  0.5cm
100 <} T T T T T T
0 20 40 60 80 100 120
Time(h)

% 21 AFelAY A o BE B ERIA.
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5) el F3} C-7 W tszol7k =3} Tompoc' B ERAEIO} ‘Cortez o] A5l mAl= JF

C-874 AA AW #=F Al C-97 U9 & = uf
=3t W ERIAE L] BFE AL A F99 & FHstaa & AFES 7Y
S th MatE o] &3k A X A8, Ebb and Flow, 5
Zb dh Ao e S SAS ARSI
=3} (Dendranthema grandiflorum ‘Lompoc’)®} EA A ¥l oW Euphorbia pulcherrima
‘Cortez’ )g /\EHSJBXHEE o]—O% :erq_m—/] o]xﬂh:x]— =i og %:x}oﬂ,q /\LEL HL:LEJ %E’_

[¢]

N

£ Tote] ol &akgitt w3 849 149 AEste] g S sk @ 37AH
o] A&t L, FOIAE|obE AE 3 FHE Ho o]Aste], 77 89 29UREH u
digtal 2o Aldetelon, A7 oF 80U R Hshe o] Rg F
QA Elob = A A o] 5 OW A g o AFZALE AASHATE T o
283k 164l Ag & EFE 1042 d9on, 32e 27 9em Y EEE
o] &3t ar, mjEe AEAES MIX-4(Sunshine Co., USA)E o] &3}t

C-8 737 Ebb and Flow, C-

s ol WMEFSF 3FF] AdAGT HA
FRAFE o]&ete] g Wd wE AEY] AfAlE H]ﬁa}giu}_ Cc-873°
3.40%2.50m =Z7]e] Wl=el C-F7& ¥ oM A9, - -
1.5, 3.0, 4.3cme2 AAsAaL, M;q 0.5, 1
THotES oFlvh AAe] deole 12cmo® 3hE

ol
8
o

i)

Lt

_1

2

-

.

e
>

Y

rlr

3
Ebb and Flow$} F43#++
Ebb and Flow¥ 2bsHE 7% o
+ Ebb and Flow$} §dg AlZbe] 10%7F Fw8toith A= 784 w2 vad
Techn1gro(20—9—20 Sungro Co., USA)E 1200®] 3]A] 0}01 2g/L) A4 F 204
32l 99 14 %-H FFst3ith Q‘:E HA 20£27C, Hir 25+£2TE FA8HA

Ky o
sae] sl % EAAElobe] T WA, kel 7H§}T9} ERA, AR L A
shrel AAFT ABF, 2%, 29 B AFRAE AAse] BETAel Be g

=
of A e ZRs,
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= 8}(Denranthema grandiflorum 'Lompoc)] A9 3 4915 <ggt C-87%
Aol A= BE oA A9 Fo] 1.5cmsl A+ ] S
Ao AT 2 AdET FEe] w4 dEwT 24 vee-F
19] #o] 1.0cmgl A FelA FXEJAom, A= 1.0, 1.
A 2ol Aoy, zpol= A FSkT

RE AT s A sdE Al7lel o] Fojx Aol mE Astde] xtol=
WERA] eFkot JRske £ e whEele] AAIE 1.5emgl ATl Ald @
*kom, 9, AT AGA "‘7(]«] Zo] 1.5cmQl AelgollA Fo] FL AA A
THT RSkt 2o Frb wokth C-F7F AX AW Al ek A FE& Ee 53l
S o FFAdA AR Fo] 1.5ecmel AT AHo] AvAer g5 AR
3).

W ER ] Al AR o] Fo] 1.5emQl Mg F7F MEe FEerh wokowt 0.5ecmA # T
o Zpol7b gllow, 4ol 7HE Atk 249 A C-FA AAAMe} g
1.0cmel A 7hd Aglom, ] A ske] AT 2 dEFS 0.5cm A TFeAlA
7hd =tk wiEAN A 2 2 2 T S-S AR Fo] 1.5ecmdl ATl
A Egkon X]“Pr'xlo}—rJ AT 2 AT AAFo] 0.5emsl AeFolA o
2 A GERRHGE 4).

¥ WE=E 223k Ebb and Flowet F3¥a AddAs 1Y 13] @43 A
7b Aol AT AL 2%, 2, AT AATH AdEF, ASHE
A Aol 7Hd FEEkATHER 5).

Z A 7P°ﬂ/\1 *3#01 WPZIP—i 3 JYTFE F 4 o el C-E73

1 1.5, % 1.0, A9 1.5, "WEA A

N
o

cmﬂ 277t D‘r

1.5cm & ’EIX]O "—'?‘O] 5?%—’?% Fogh S B3om, Ebb and Flowel F7a

A= FFRIETE 19 19 AT 59 ASo] GAsI. =g o5 AT 1H

STHAA A Fo] 1.5emdl Ao| =4, &4, AGF AAT 2 A A

As, AdEF oA BFol dzsila, C-F4 Awf Al =3} ‘Lompoc' FF

oAxE FA U FHE T AEEY X Folr T A 2 LS 7%

g dodet daEm, o) wak P4 o Foly G 5 Hu ¥ 284
=2 I
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F 3. C-97 AR A Al 9ok Ao Foll wE =3 Tompoc'e] A

gjetle; W\ﬁi Sof ﬂ (Iiizr ionfgy fll\(]) o eorfs }igﬁt lfr?gotth FW(g/plant) DW(g/plant)
(cm) (cm) (cm) Top Root Top Root

1.5 11/1  45.0a 259abc 14.4a 77.9ab 3.67a 8.43a 0.47a

F 1.0 10/31 26.3bc  27.2a  12.1b  70.7bc  4.49a 7.13a 0.40a
0.5 10/31 38.3ab 26.labc 13.7ab  77.5ab 4.24a 7.67a 0.42a

1.5 11/1 35.0ab 26.6ab 14.3a 824a  4.63a 8.33a 0.48a

M 1.0 11/1 32.3abc 27.2a 12.5ab 74.2abc 3.73a 7.43a 04la
0.5 11/1  29.0bc  24.4bc 13.1ab 67.5c  3.64a 7.47a 0.42a

1.5 10/31 37.3ab 26.labc  11.9b  74.2abc 4.26a 8.40a 0.44a

L 1.0 10/31 24.3bc  25.8abc  9.28¢c  65.7c  4.58a 7.17a  0.50a
0.5 10/31  187¢ 235¢c  79cc  72.8bc 3.79a 6.73a 0.42a

“Unit of level is cm, and F is full water level with 4.3, M is middle with
3.0, and L is low with 1.5cm high.

Ymonth/day.

=<

4. C-97 "iE Al A Foiok A8 Fol wE =3} Lompoc'e] A+

Width of Plant  Root FW(g) DW(g)
. Day of No. of .
wicks ., height length
flowering” flowers
(cm) (cm) (cm) Top Root Top Root
1.5 10/31 43.0a 24.7a 8.44a 74.4a  3.96b 7.47a 0.39a
1.0 10/31 31.3b 23.4b 8.82a 58.0b 3.72b 6.03b  0.37a
0.5 10/31 42.3a 20.2¢ 8.32a 78.5a  4.94a 7.87a 0.43a
“month/day.
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1=

5. 73342} Ebb and Flow A¥} A] &4 WIEd] wE =3} 'Lompoc'd A5

irrigation Day of of Pllamt Root FW(g) DW(g)
Sy height length
frequency flowering® flowers
(cm) (cm) Top Root Top Root
1 10/31 40.0a 24.6a 8.66bc 68.0b 4.29b 7.37b 2.77a
EF”
2 10/31 40.7a 26.3a 11.9a 78.0a 5.16ab 8.77a 2.96a
1 11/1 28.0b 20.4b 9.81b 47.3c 6.24a 5.10c 2.32a
01
2 11/1 34.0ab 19.5b 8.09¢ 53.8¢c 5.70ab 5.60c 2.76a

“EF is Ebb and Flow and OI is overhead irrigation.

month/day.

=1

6. C-37 A=A, wiEAHN, Ebb and Flow 2 543 Al =3} 'Lompoc'e] A5

Plant Root FW(g/plant) DW(g/plant)
Day of No. of .
Treatments . height length
flowering” flowers
(cm) (cm) Top Root Top Root
F1.5 11/1 45.0 25.9 14.4 77.9 3.67 8.43 0.47
MlL.5 11/1 35.0 26.6 14.3 82.4 4.63 8.33 0.48
L15 10/31 37.3 26.1 11.9 74.2 4.26 8.40 0.44
T1.5 10/31 43.0 24.7 8.44 74.4 3.96 7.47 0.39
EF 2 10/31 40.7 26.3 11.9 78.0 5.16 8.77 2.96
Ol 2 11/1 34.0 19.5 8.09 53.8 5.70 5.60 2.76
“month/day.
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aF 22, C-374F AAA Al =99k Fell thE =3} 'Lompoc'®] 713}
Unit of level is cm, and F is full water level with 4.3, M is

middle with 3.0, and L is low with 1.5cm high.
Numbers following letters mean width of wicks(cm) respectively.
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a3 23. C-¥7 wlE & % Ebb and Flow ¥ A =3} 'Lompoc'®] 7§13}t

T is mat irrigation, EF is Ebb and Flow and OI is overhead irrigation.
Numbers following letters mean width of wicks(cm) in T, and those of EF
and Ol mean irrigation frequency(time-day_l),respectively.
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ERAIME oW Euphorbia pulcherrima 'Cortez)2] C-37 Aul Al AR F3 49
5 g3 Ao s oA 24, 2 % AsHo Aol - ekiith. 59
T M =L A AAFHo] 1.5em?] A F7F 2 D 27 Aol
ol 7h @dtalglal, Se-AFdel A E AAe Fo] 1.56emel A&7t 9 +
9 Aol 233 Ao Aol deatditt. 2Ey AT A el A
glo] A= Fo] 0.5, 1.0cm? A&7} 1.5cm A FEt Eokth C-F7 A Al

AE

Al "o o] AXE 1. 5cm A Te Aol AurH oz ks YT XAFE
& TS oAM= AA Fo] 1.0ecml Aol 4 ATl THE Eoka,
0.5, 1.5em o= Fdth 2oy, AFfodrs AAFo] 0.5emSl A2+7F
5.93cme® 7P wgkom, 1.0, 1.5cm® AgFolx= & Afol= WEbA] gkt
et Xlo}‘:‘ A= 4% vtgfle] BE AgTedA vE Ae7n o] =
/‘)\q—(_]_l_

A A AR 25 Y 292 A
A4 AT AN 5ol ANASR P AATE dxajel W

]
AR A A sl A A Zo| 15emel A TAA Agel 7

2, o B AR deT gl v Aol vl wkey, Fadast
T Ly
- T

L2~ S

T A o= |

AR AAZE L AEFS Ebb and Flowe] 1913 A FolA Hu3 =S
o 4= AATHE 10). T3 =3} A C-FF Al A E=FHoA S E T S5
o} EQlME ol A9 wkEQlo Aol AX]Eo] 1.5ecmel Aol AFo] FAsSTh
o8 EAAE LS AuE A =F A JAE Qg FEFFe] Ade ax
Holx HaH, o] A& FAS "WoEY:E AFRE X ItkDoled}t Cole,
1998). EolAMEol= w28 HA7S 93t ZE AHds o] giiE Hexd F
AE ZAFEZA(Dole Cole, 1994) A &4l A F2o] Fx 2 #A5o AHI)
eoks 9ete], C-d73S 53 &2 8o 33 gEo AR AYre 93
fshAl M E S3to] 24 S AATgH FAld FE2ES T A 7 drta

A7k,
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=

7. C-3% AAA A FASE AA ] Eo| upE EHE L Cortez'e] A%

Width of Day of No. of Plant Root

g M wicks  bract lateral height length FW(g/plant DWg/plant)
(cm)  development® shoot (cm) (cm) Top Root Top Root
1.5 10/29  1.7bc 344a  24.6a 48.6bc 10.4a 7.50ab 1.03a
F 1.0 10/29  4.3ab 31.7bcd 21.4b 63.6a 7.4b 9.75a 1.00a
0.5 10/30  5.3a 29.3de 20.7bc 64.9a 7.2b 9.43a  0.94ab
1.5 10/30 4ab  33.9ab 19.6c 48.5bc 4.2d 7.43ab 0.51c
M 1.0 10/30 2bc  34.8a 14.9d 654a 7.0b 9.60a  0.89ab
0.5 10/30  4.3ab 30.7cd 15.5d 56.1ab 4.8bc  9.03a  0.74abc
1.5 10/30  4ab  329abc 12.2e 47.9bc 5.5cd  7.40ab 0.61bc
L 1.0 10/30  3.7ab 30.6cd 9.87f 55.4ab 3.63bcd 8.10ab 0.69abc
0.5 10/30 03¢ 27.3e  10.7f 39.2c 7.99d 593b 04lc

“Unit of level is cm, and F is full water level with 4.3, M is middle with 3.0, and L

is low with 1.5cm high.
"Month/day.

% 8. C-374 wjEAM A] 3xJAEo} 'Cortez'e] A5

Width of Day of No. of Plant Root FW(g/plant) DW(g/plant)
wicks bract lateral height length
(cm)  development® shoot (cm) (cm) Top Root Top Root
1.5 10/31 4.00a 291a 16.2a 558a 7.99a 897a 1.00a
1.0 10/30 3.33a 27.3b 123b b4.7a 7.26a 8.60a 0.9lab
0.5 10/30 b.67a 258 11.9p 55.8a 5.67a 843a 0.71b
“Month/day,
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Fil

9. ¥4 2 Ebb and Flow A¥} A] &R wpE E2IAE|o} 'Cortez'd] A5

Width of %iyacif No. of Plant  Root  FW(g/plant) DW(g/plant)
wicks lateral height length
(cm) developme shoot  (cm) (cm)
cm nt Top Root Top Root
1 10/30 ba 295a 149a 61.8ab 7.21b 9.73b 0.82ab
EF”
2 10/29 6.33a 2672 15.1la 74.7a 866a 13.0a 0.90a
1 10/27  0.67b 22.3c  8.9c 41.0c  4.78c 7.27c  0.64b
a
2 10/30  5.33a 26.0b 10.8b 49.2bc 5.49c 8.27bc 0.77ab

“EF is Ebb and Flow and OI is overhead irrigation.

YMonth/day

=1

10. C-37 AR A, siEAH, Ebb and Flow % 7335 Al 21A4EJ0} 'Cortez'©] A5

Day of  No. of Plant  Root FW(g/plant) DW(g/plant)
treatments bract lateral height length

development” shoot  (cm)  (cm) Top Root Top Root

F 15 10/29 1.70 344 24.6 48.6 104 7.50 1.03

M 1.0 10/30 2.00 34.8 14.9 65.4 7.0b 9.60 0.89

L 15 10/30 400 329 12.2 479 5.5 7.40 0.61

T 1.5 10/31 400 291 16.2 55.8 7.99 8.97 1.00

EF 2 10/29 6.33 267 15.1 74.7 8.66 13.0 0.90

Ol 2 10/30 533  26.0 10.8 49.2 5.49 8.27 0.77

“Month/day.
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% 24, C-8% AAA A 5919} A9 Fel wpE EAAEl}L ‘Corter's] A%
Unit of level is cm, and F is full water level with 4.3, M is

middle with 3.0, and L is low with 1.5cm high.
Numbers following letters mean width of wicks(cm) respectively.
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19 25. C-F7 wiEA N, Ebb and Flow % ¥ Al E1AE o} 'Cortez' 9] A5

T is mat irrigation, EF is Ebb and Flow and OI is overhead irrigation.
Numbers following letters mean width of wicks(cm) in T, and those of EF
and Ol mean irrigation frequency(time-day_D,respectively.
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2. C-FAAAANE S o] 8% Auleel % AKED /1% AY

C-87 AA 9 mE Augadd e 59, vjae] &
(Petunia X hybrida 'Soft Pink® )9 A& w X JgS &

% [elare]
FHIA G me g % A T Aste] T

272 3k
Shitoll AAE o} C-FF ol Xsh= AA 9 vEGSAg) vl 35l on, dH)= 4=
44 2|89l Technigro(20-9-2005 &3 g3l == 1.0, 1.5, 2.0gL=
C-87 FgF3stgon, 984 HEE Osmocote(14-14-14) XE 2L% 5, 7.5,

10gs =33 & C-PAdA i Fa3sdh
= Petunia X hybrida 'Soft Pink® & o] &3}

Edofo A TZAZ F HA 9em®] M EE] o]Asilon, #AE
]

sht o] mjde )

Agw Ag & 108802 3

Hre st AAE dAste] C-FAo2NEH R 2 g S FITE AXH
F(CW), B3 ES 0 S SdEs MEFSHCM) 2 FAAFODY2 oz 3

X 1A o] 8" 84 R dad ¥R tggFds E vEds g5
Macro element(%) Micro element(%)
Fertilizer

NOs NH; P2:05 KO S B Cu Fe Mn Mo Zn

Technigro 11.5 8.5 18.0 20.0 1.4 0.02 0.02 0.1 0.04 0.015 0.02

Osmocote 7.2 6.8 14.0 14.0 - - - - - - -

_69_



BEERe AW AALE NFow MU Fo FHetel 29, 9F, 9F, AAF
9 RS SHSST. TR garesd A, Q1 48, 29 2 olES
24939

= [e)
410nmol A S3 =5 ZAMEIRF oW, Qat ZE, Zd 2 vladlae He0:-HoSO4 %
dHoR AFEE Eiste] Adake EFFE=A(Du 650, Beckman)E o] £35}4]
470nmel A FHE=E SAHSAY. ZE, ZEF 2 vladlES AAS9100A, Suni)E

¢

E 2. C-8% WEFFe FARE A A S84 WEe Fuel wE HFucke] 4%

Treatment . . Leaf Leaf Fresh Dry
—— Height Branching . ) .
Irrigation Fertilizer'  (cm) o length width  weight weight
method” : (cm) (cm) () (g)
T1 36.9b*  7.00b 7.44b 4.46b 136.70a 17.3a
CM T2 42.7a 7.67ab 7.86a 5.3la 144.13a 17.2a

T3 28.7c 8.67a 5.63c 3.42c 89.47a 12.5a

T1 16.8d 3.67c¢ 3.74f  1.92e 14.46b 1.60b
Ol T2 20.6d 2.67c  4.19e 2.17de 16.96Db 1.98b
T3 20.4d 3.67c 4.78d 2.41d 21.13b 2.41b

ZCM=Capillary mat irrigation, CW=Wick irrigation, and OI=Overhead irrigation

T is an abbreviation of Technigro and numbers are concentration of fertilizer, 1 is
1.0, 2 to 1.5, 3 to 2.0gL™" each. O is an abbreviation of Osmocote and numbers are
concentration of fertilizer, 1 is 5.0, 2 to 7.5, 3 to 10.0g-2L"! each.

*Mean separation within columns by DMRT at 5% level.
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C-37% AABF A FARFHG AFo] FEegich AX g A Al 1.5gL 'S
e CW-T2H g oM 2%, 9%, 95, AT 2 =239 FFe] =hon
1.0gL™, 2.0gL™" A eke] Apoli= UehbA FYTHE 3, 17 3, 6).

E 3. C-97 AABES TR A Al £84 W) Smo) W sRuclke 4%
Treatment
Height Branching Leaf L.eaf Frgsh D.ry
— (cm) o length width weight weight
Irrigation g tilizer” ' (cm)  (cm) () ()
method

T1 39.7a 6.00ab  6.28c 4.30b  149.20a 18.0a

CW T2 41.1a 7.33a 7.63a 5.21a  150.43a 18.7a

T3 29.7b 8.00a 7.02b 4.40b 99.56b 13.5a

T1 16.8d 3.67bc  3.74e  1.92e 14.46¢ 1.60b

Ol T2 20.6¢ 2.67c 4.19e 2.17d 16.96¢ 1.90b

T3 20.4c 3.67bc  4.78d 2.41lc 21.13c 2.41b

ZCl\/I=Capi11(:1ry mat irrigation, CW=Wick irrigation, and OI=Overhead irrigation
YT is an abbreviation of Technigro and numbers are concentration of fertilizer, 1 is
1.0, 2 to 1.5, 3 to 2.0gL™" each. O is an abbreviation of Osmocote and numbers
are concentration of fertilizer, 1 is 5.0, 2 to 7.5, 3 to lO.Og-ZLfl respectively.

*Mean separation within columns by DMRT at 5% level.
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Bl ehig vnE EHF ¥ SO FRE -9 =TS Fansel
A& MaE A3} -7 EFFRT FARE AT Aol Tha Fsal
ASS & 5 Ao, B A F HRe] Fho upE A8l AA EUTHE
4, 18 4, 7)
£ 4. C-97 AATES} TR A A A vRe Buel W HFcke] 4%
Treatment
. . Leaf Leaf Fresh Dry
Iericati H(ilriglt Braighmg length  width weight weight
mrlegtleiolgg1 Fertilizer’ ' (cm) (cm) (g) (g)
01 11.6cd 2.67¢ 4.53b 2.76b 10.4b 1.13b
CM 02 13.2bc 4.67a 4.57b 2.50bc 19.7a 1.54bc
03 10.1d 3.33bc 4.79ab  2.40c 11.5b 1.16¢
01 16.7a 3.33bc 4.73b 3.22a 18.9a 1.75ab
Ol 02 14.1b 4.00ab 5.04ab  3.41a 17.3a 1.33c¢
03 18.3a 4.00ab 5.40a 3.27a 20.3a 1.97a

“CM=Capillary mat irrigation, CW=Wick irrigation, and Ol=Overhead irrigation

YT is an abbreviation of Technigro and numbers are concentration of
fertilizer, 1 is 1.0, 2 to 1.5, 3 to 2.0g'L”! each. O is an abbreviation of
Osmocote and numbers are concentration of fertilizer, 1 is 5.0, 2 to 7.5, 3
to 10.0g-2L7" each.

*Mean separation within columns by DMRT at 5% level.
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H EANRY FEel hE C-3F YRS FARG he] A% m

C-d84 WEFTe 49 Fadus A7 5o i d3sidd Axs 24,
AATTFE Soto] TS TS B¢ AAAYFIE TR ARy At
Aoz Aol gratglon, AA UG A Tl FE 2LT 5.0g9 ¢ad HE
5 T CW-01A g ollA =3, 9%, AT 2 A= o] EUHE 5,
a5, 7)
# 5. C-97% AAdret F3a A Al 9kg A BlRe] ol whE dFuole] A4S
Treatment ) ) Leaf Leaf  Fresh Dry
— Honehr Branchine jongin width  weight  weight
Irrigation p e v ’ (cm)  (cm) (2) (2)
method
01 23.6a 2.67c 5.58a 2.88b  24.1a 1.99a
CW 02 12.6¢ 5.00a 544a 2.41c  22.5ab 1.67ab
03 8.93d 5.00a 4.46d 2.28c 16.6¢ 1.17b
01 16.7b 3.33bc  4.73cd 3.22a  18.9bc 1.75ab
Ol 02 14.1c 4.00ab  5.04bc 3.41la 17.34c 1.33ab
03 18.3b 4.00ab  5.40ab 3.27a  20.3bc 1.97ab

ZCM=Capillary mat irrigation, CW=Wick irrigation, and OI=Overhead irrigation

T is an abbreviation of Technigro and numbers are concentration of fertilizer,
1is 1.0, 2 to 1.5, 3 to 2.0gL.”" each. O is an abbreviation of Osmocote and
numbers are concentration of fertilizer, 1 is 5.0, 2 to 7.5, 3 to lO.Og-ZL_1 each.

*Mean separation within columns by DMRT at 5% level.
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7 2 wed 0e 4% vw

C-37 WEFS A CM-T2A e 77F Aol /M Fsatglon), Fe4ues ¥
F& ATt e wxo #Agle] SEANEE THT A TR Y50 I
SHATHE 6, 18 2, 4, 6, 7)

¥ 6. C-37 WEFS A BB 2FH

et

sl whE S W

Treatment . . Leaf Leaf Fresh Dry
[rrigation Fertilizer” H(ilril)lt Braﬁg?mg 1??it)h V(Vclf;)h W?Sht W?Sht
method”

T1 36.9p* 7.00b 7.44a 4.46b 136.70a 17.3a
CM T2 42.7a 7.67ab  7.86a 5.3la 144.13a 17.2a
T3 28.7c 8.67a 5.63b 3.42¢c 89.47b 12.5a
01 11.6gh 2.67e 4.53de  2.76d 10.4c 1.13b
CM 02 13.2fgh  4.67c 4.57de  2.50de 19.7c 1.54b
03 10.1h 3.33de  4.79d 2.40ef 11.5c 1.16b
T1 16.8ef 3.67cde 3.74f 1.92¢ 14.46¢c  1.60b
Ol T2 20.6d 2.67e 4.19ef  2.17fg 16.96c 1.98b
T3 20.4d 3.67cde 4.78d 2.41ef 21.13c 2.41b
01 16.7ef 3.33de  4.73d 3.22¢c 18.9¢ 1.75b
Ol 02 14.1fg 4.00cd  5.04cd 3.41c 17.3c 1.33b
03 18.3de 4.00cd  5.40bc  3.27c 20.3¢ 1.97b

ZCI\/[=Capillary mat irrigation, CW=Wick irrigation, and OI=Overhead irrigation

T is an abbreviation of Technigro and numbers are concentration of fertilizer,
1is 1.0, 2 to 1.5, 3 to 2.0g'L.”! each. O is an abbreviation of Osmocote and
numbers are concentration of fertilizer, 1 is 5.0, 2 to 7.5, 3 to 10.0g2L™" each.

*Mean separation within columns by DMRT at 5% level.
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Treatment Height Branching Leaf L'eaf Fr.esh D.ry
Irrigation Fertilizer” (om) Ho- l??rgnt)h Vchcrlrf)h W?Igg)ht W?Igg)ht
method”

T1 39.7a 6.00bc  6.28¢ 4.30b 149.2a 18.0a
CW T2 41.1a 7.33ab  7.63a 5.21a 150.4a 18.7a
T3 29.7b 8.00a 7.02b 4.40b 99.6b 13.5a
01 23.6¢ 2.67e 5.58d 2.88d 24.1c 1.99b
CW 02 12.6g 5.00cd 5.44de 2.4le 22.5¢ 1.67b
03 8.93h  5.00cd 4.46gh 2.28e 16.6¢ 1.17b
T1 16.8ef  3.67de  3.74i 1.92f 14.5¢ 1.60b
Ol T2 20.6d 2.67e 4.19h 2.17ef 16.9¢c 1.98b
T3 20.4d 3.67de 4.78fg 2.4le 21.1c 2.41b
01 16.7ef  3.33de 4.73fg 3.22c 18.9¢c 1.75b
Ol 02 14.1fg  4.00cde 5.04ef 3.41c 17.3c 1.33b
03 18.3de  4.00cde 5.40de 3.27c 20.3¢ 1.97b

“CM=Capillary mat irrigation, CW=Wick irrigation, and Ol=Overhead irrigation

YT is an abbreviation of Technigro and numbers are concentration of fertilizer, 1
is 1.0, 2 to 1.5, 3 to Z.Og-L_1 each. O is an abbreviation of Osmocote and
numbers are concentration of fertilizer, 1 is 5.0, 2 to 7.5, 3 to 10.0g2L°" each.

*Mean separation within columns by DMRT at 5% level.
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Mo ofd mx N XN o 4l T

E 8 MRS FF, FE L Be] b ARyl 4%
Treatment Height Branching Leaf Leaf Fresh Dry
Irrication . length  width  weight weight
E Fertilizer’ (cm) no.
method” (cm) (cm) (2) (g)
T1 36.9p*  7.00b 7.44b 4.46b 136.70a 17.3a
CM T2 42.7a 7.67ab  7.86a 5.3la 144.13a 17.2a
T3 28.7c 8.67a 5.63c¢ 3.42¢ 89.47a 12.5a
T1 39.7a 6.00ab  6.28c  4.30b 149.20a 18.0a
CW T2 41.1a 7.33a 7.63a 5.21a 150.43a 18.7a

T3 29.7b 8.00a 7.02b  4.40b 99.56b  13.5a

O1 11.6cd  2.67c 4.53b 2.76b 10.4b 1.13b
CM 02 13.2bc  4.67a 4.57b 2.50bc  19.7a 1.54bc
03 10.1d 3.33bc  4.79ab  2.40c 11.5b 1.16¢

01 23.6a 2.67c 5.08a  2.88b 24.1a 1.99a

CwW 02 12.6¢ 5.00a 5.44a 2.41c 22.5ab 1.67ab
03 8.93d 5.00a 4.46d 2.28¢ 16.6¢ 1.17b
T1 16.8d 3.67c 3.74f 1.92¢ 14.46b 1.60b

Ol T2 20.6d 2.67¢ 4.19e 2.17de 16.96Db 1.98b
T3 20.4d 3.67¢ 4.78d 2.41d 21.13b 2.41b
01 16.7a 3.33bc 4.73b 3.22a 18.9a 1.75ab

Ol 02 14.1b 4.00ab 5.04ab 3.4la 17.3a 1.33c¢
03 18.3a 4.00ab 5.40a 3.27a 20.3a 1.97a

“CM=Capillary mat irrigation, CW=Wick irrigation, and Ol=Overhead irrigation

YT is an abbreviation of Technigro and numbers are concentration of fertilizer, 1 is
1.0, 2 to 1.5, 3 to 2.0gL”! each. O is an abbreviation of Osmocote and numbers are
concentration of fertilizer, 1 is 5.0, 2 to 7.5, 3 to 10.0g-2L_1 each.

*Mean separation within columns by DMRT at 5% level.
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Overall no. of flowers

600

500 -

400 -

300 -
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100 -
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GRS BF, FE 9 5 e AFyele) terds 24

D ¢4 HES] FEel g C-¥7 ME Fas FAUE 149 dEs b

iy

O

Agol CM-T20A 7Hd 4z dd Axe dg] CM-T3olA @47 1,015ug/g, 9
kol 1.12, Z-go] 3.75%= A, A ZAFe o] M =skoH, ZEY A
g AT 1.41~1.47%2 W EST A2FRu 5Fo] Eit)h vlavdlEe] A
0.52~1.24%= AT+ ol d2> YEh A ZAtHEE 9).

pul
=
-
[e)
-

F 9. 84 MRS Foll whE C-F7 viET T Al slruole] vkl ek

Treatment Mineral content™

Irrigation ey N P K Ca Mg
method? T ertilizer (ug/g) (%) (%) (%) (%)
T1 806.5ab"  1.10ab 3.57a 1.25ab 0.74a

CM T2 689.6b 1.11ab 3.61a 1.09b 0.52a
T3 1015.5a 1.12a 3.75a 1.07b 0.69a

T1 36.7¢c 1.07ab 1.64b 1.46a 1.24a

Ol T2 13.7¢ 1.04ab 1.36b 1.47a 0.89a
T3 17.9¢ 1.01b 1.59b 1.41a 1.00a

“CM=Capillary mat irrigation, CW=Wick irrigation, and OI=Overhead irrigation
T is an abbreviation of Technigro and numbers are concentration of fertilizer, 1
is 1.0, 2 to 1.5, 3 to 2.0gl.”! each. O is an abbreviation of Osmocote and
numbers are concentration of fertilizer, 1 is 5.0, 2 to 7.5, 3 to 10.0g2L°" each.
*Based on dry weight.

“Mean separation within columns by DMRT at 5% level.
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C-874 AANTF 2842 CM-T1, CM-T2, CM-T30l|A A gteko] FA# A
gl gl wlaake] wig- Eorom, CM-T3A el ol 1.076ugg 'O AU =%
kel A9 1.01~1.156%= Az~ o] 942 HeEh A . Z4F
|3 A7t FAEs ATEd el wgew, #
1.41~1.47%% AABF A 1.17~1.24%8.F thAa Z=gkor} A
UERFA] kokt), w9 A 0.52~1.24%2 A+ 7k #9

S & AATGE 10).

+
e

N

o

F 10, 57873 mlRe] Fheoll W C-37% AAet Fdvas Al slruole] vkl )

Treatment Mineral content™
Irrigation Fertilizer® N p K Ca Mg
method” (ug/g) (%) (%) (%) (%)
T1 923.6a 1.15a 3.29a 1.19a 0.75a
CW T2 1035.1a 1.09a 3.90a 1.24a 0.52a
T3 1076.1a 1.13a 3.29a 1.17a 0.95a
T1 36.7b 1.07a 1.64b 1.46a 1.24a
Ol T2 13.7b 1.04a 1.36b 1.47a 0.89a
T3 17.9b 1.01a 1.59b 1.41a 1.00a

“CM=Capillary mat irrigation, CW=Wick irrigation, and Ol=Overhead irrigation
YT is an abbreviation of Technigro and numbers are concentration of fertilizer, 1
1s 1.0, 2 tol.5, 3 to 2.Og-L_1 each. O is an abbreviation of Osmocote and
numbers are concentration of fertilizer, 1 is 5.0, 2 to 7.5, 3 to 10.0g:2L."! each.
*Based on dry weight.

"Mean separation within columns by DMRT at 5% level.
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3) $EA MR FEo WE C-3F EFSRE FERS ghe) thFds v

e

Aol AL 01-02A4 ] FolA 668.7ugg 2 AU =gtk A OI-039) A

1.20%%= o] =A yelgton ol Ad e A7+ F94ES YEeRR
gt ZAEY A 01-027F 3.37%% 7V =4 JehdaS 4 5 At dae

[e)
OI-01A- 2 +7F 1.64%= 3ol AY =4 Yeiwoewn, T34 A7)
1.56~1.64%% AA &S A9 1.19~1.48%Ktt =& kS vehidnt. vy
F2 1.56~2.07%=2 A7+ Fod2 YehbA] ZAThGE 11).

C-3% vEst F4ns 1

o
o
ot
o
[
=
I

¥ 11, ka4 vRe sxd o

i

Treatment Mineral content™
method Fertlizer (o g @ o %
01 191.6b 1.08b 2.03ab 1.41ab 1.56a
CM 02 319.7ab 1.10b 2.42ab 1.48ab 1.86a
03 492.0ab  1.08b 3.09ab  1.19ab 2.04a
01 288.6ab 1.09b 1.81b 1.64a 1.89a
OI 02 668.7a 1.11b 3.37a 1.59ab 1.66a
03 268.8ab 1.20a 2.53ab 1.56ab 2.07a

“CM=Capillary mat irrigation, CW=Wick irrigation, and OI=Overhead irrigation

T is an abbreviation of Technigro and numbers are concentration of fertilizer, 1
is 1.0, 2 to 1.5, 3 to Z.Og-L_1 each. O is an abbreviation of Osmocote and
numbers are concentration of fertilizer, 1 is 5.0, 2 to 7.5, 3 to 10.0g2L°" each.

*Based on dry weight.

"Mean separation within columns by DMRT at 5% level.
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o

HRe] el WE -7 AABS FARS el varas v

B
e,
folr
ox

Ao A9 CW-02¢ 01-024 277} zt2F 678.2, 668.7ugg ' & =4 tEson
Qlak2 OI-03A 2] F-oll A shaFo] =3k At} o] & AL trE A3

o

ol zd
1.39~1.64, 1.00~2.07%% H$IE YeERA oY, A+ He] fFod2 YA &
ITHIE 12).

KX o)
! R = PN
o442 yeEhA] &g wmet ZE, 2, viavlee 747 1.81~3.37,

E 12 9RA vRe] Eel mE C-37 AATF} TRy 7o) s vm

Treatment Mineral content™
metnod” Pt (e @) @ o 0
01 68.1b 1.07b 3.02a 1.41a 1.00b
CW 02 678.2a 1.09b 3.04a 1.47a 1.04b
03 443.0ab 1.14ab 2.60a 1.39a 1.84a
01 288.6ab 1.09b 1.81a 1.64a 1.89a
Ol 02 668.7a 1.11b 3.37a 1.59a 1.66a
03 268.8ab 1.20a 2.53a 1.56a 2.07a

ZCI\/[=Capillary mat irrigation, CW=Wick irrigation, and OI=Overhead irrigation

YT is an abbreviation of Technigro and numbers are concentration of fertilizer, 1
is 1.0, 2 to 1.5, 3 to 2.0g'l.”! each. O is an abbreviation of Osmocote and
numbers are concentration of fertilizer, 1 is 5.0, 2 to 7.5, 3 to 10.0g-2L"" each.

*Based on dry weight.

"Mean separation within columns by DMRT at 5% level.
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3 2

3 M%OM 1015ugg log dteko] 74 A Ve, F&

= HE ATAA A S ¢ ) | 9

AN g s Z3sle] RS TFE AgTEn o] 953 wkton, dFAl
Egell E3hd vsst A3 SEEUA =S

S} OI-TAHe] R o] Fokthi AbRdth(E 13).

% o
fr
OH 3

13. C-@4 MEgGs A AR 7 =0 WE vddda =
Treatment Mineral content™
metnod” Feriizer e @ @ & G
T1 806.5ab" 1.10abc 3.57a 1.25bcd 0.74ef
CM T2 689.6ab 1.1labc 3.61a 1.09d 0.52f
T3 1015.5a  1.12ab  3.75a 1.07d 0.69ef
01 191.6cd  1.08bc  2.03bcd 1.41abcd 1.56abcd
CM 02 319.7cd 1.10abc 2.42abcd 1.48abc 1.86ab
03 492.0bc  1.08bc  3.09abc 1.19c¢d 2.04a
T1 36.7d 1.07bc  1.64d 1.46abc 1.24bcde
Ol T2 13.7d 1.04bc  1.36d 1.47abc 0.89def
T3 17.9¢ 1.01c 1.59d 1.41abcd 1.00cdef
01 288.6cd 1.09bc 1.81cd 1.64a 1.89ab
Ol 02 668.7ab  1.1labc 3.37ab 1.59ab 1.66abc
03 268.8cd  1.20a 2.53abcd 1.56ab 2.07a

ZCM Capillary mat irrigation, CW=Wick irrigation, and OI=Overhead irrigation

T is an abbreviation of Technlgro and numbers are concentration of fertilizer, 1
1s 1.0, 2 to 1.5, 3 to 20gL each. O is an abbreviation of Osmocote and
numbers are concentration of fertilizer, 1 is 5.0, 2 to 7.5, 3 to 10.0g2L."" each.

“Based on dry weight.

"Mean separation within columns by DMRT at 5% level.
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37 AABE A e BF

seol wE vEkda

U?L‘

i

e

A
ax

2% CW-T2 2 CW-T3A- & FolA 27 1035, 1076ugg ‘o2 A=A =g F-ol A]
N4 A ek e AR AGR A, D, 26 9 G 2 Ao
S YehA &ttt AT ARt vlagk Ax) 1Ak mtadle O1-03, ZE
2 OI-01ell A Z}7} sheFo] =4 YER &S & 7 AJTHE 14).

# 14, C-974 EFF A RS TR g0l nE u¥ds dF

Treatment Mineral content™

Irrigation ey N P K Ca Mg
method” T STHIZET(ugrgy (o) (%) (%) (%)
T1 923.6ab 1.15ab 3.29abc 1.19bc 0.75d
CW T2 1035.1a 1.09abc 3.90a 1.24abc 0.52d
T3 1076.1a 1.13abc 3.29abc 1.17¢ 0.95cd
01 68.1e 1.07abc 3.02abcd 1.41abc 1.00bcd
CW 02 678.2bc  1.09abc 3.04abcd 1.47abc 1.04bcd
03 443.0cd 1.14ab 2.60abcd 1.39abc 1.84ab
T1 36.7¢e 1.07abc 1.64cd 1.46abc 1.24abcd
Ol T2 13.7¢e 1.04bc 1.36d 1.47abc 0.89cd
T3 17.9e 1.01c 1.59cd 1.41abc 1.00bcd
01 288.6de 1.09abc 1.81bcd 1.64a 1.89ab
Ol 02 668.7bc  1.1labc 3.37ab 1.59ab 1.66abc
03 268.8de  1.20a 2.53abcd 1.56abc 2.07a

“CM=Capillary mat irrigation, CW=Wick irrigation, and Ol=Overhead irrigation

T is an abbreviation of Technigro and numbers are concentration of fertilizer, 1
is 1.0, 2 to 1.5, 3 to 2.0gL™

numbers are concentration of fertilizer, 1 is 5.0, 2 to 7.5, 3 to 10.0g:2L."}

*Based on dry weight.

each. O is an abbreviation of Osmocote and

"Mean separation within columns by DMRT at 5% level.
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DMl 5, FE 9 B5Ad g AFele o ghe
A d R S A 23 A4 2ES -9 484 WeE 3
33 A7t o TR 2 FFS e 1, 2 2 omld)
o AT 7hel zkolE YERA] Ztkon, ZES C-FAdd F&A4dH
525 TR AgTSdA =it A 2 utavlee ATl fedel o
P SErthE
E 15, MRS FF, BE U wEuAe] mE dRuely thpds §e
Treatment Mineral content®
[rrigation ey N P K Ca Mg
method® T eTHIZEr (00 (%) (%) (%) (%)
T1 767.7cY 1.10abcd  3.57a 1.18cd 0.74de
CM T2 689.6¢ 1.11abc 3.61a 1.09e 0.52e
T3 1015.5a 1.22abc 3.75a 1.07e 0.69de
T1 923.6ab 1.15ab 3.29ab 1.19cde 0.75de
CW T2 1035.1a 1.09bcd 3.90a 1.24cde 0.51e
T3 1076.1a 1.13abc 3.29ab 1.17def 0.95cde
01 191.6d 1.08bcd 2.03bcde  1.41bcd 1.56abc
CM 02 319.7d 1.10abcd 2.42abcde  1.48abc 1.86ab
03 492.0 1.08bcd  3.09abc 1.19def 2.04a
01 68.1e 1.07bcd  3.02abcd 1.41abc 1.00cde
CW 02 678.2¢ 1.09bcd  3.04abcd 1.47abc 1.04cde
03 443.0c 1.14ab  2.60abcde  1.39af 1.84ab
T1 36.7¢ 1.07bcd  1.64cde 1.46abc 1.24bcd
Ol T2 243.3d 1.04cd 1.36e 1.47abc 0.89de
T3 28.4e 1.01d 1.59de 1.41bcd 1.03cde
01 288.6d 1.09bcd 1.81cde 1.64a 1.89a
Ol 02 537.1c 1.11abecd 3.37ab 1.59a 1.66ab
03 268.8d 1.20a 2.53abcde 1.56abc 2.07a

ZCM Capillary mat irrigation, CW=Wick irrigation, and OI=Overhead irrigation

YT is an abbreviation of Technlgro and numbers are concentration of fertilizer, 1
is 1.0, 2 to 1.5, 3 to ZOgL each. O is an abbreviation of Osmocote and
numbers are concentration of fertilizer, 1 is 5.0, 2 to 7.5, 3 to 10.0g-2L. " respectively.

“Based on dry weight.

"Mean separation within columns by DMRT at 5% level.
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99 2. C-37% MEFF A S84 MEY B B dFycke 4%,
CM=Capillary mat irrigation. T is Technigro and numbers are concentration
of fertilizer, 1 is 1.0, 2 to 1.5, 3 to 2.Og-L_1, respectively.

CW-T2

a9 3. C-37% AAHF A 84 H5Y TR g #HFyole A,
CW=Wick irrigation. T is Technigro and numbers are concentration
of fertilizer, 1 is 1.0, 2 to 1.5, 3 to 2.0g-L."}, respectively.
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a9 4. C-F7 WEgT A &84 H5Y X uE FFyole] A,
CM=Capillary mat irrigation. O means Osmocote and numbers are
concentration of fertilizer, 1 is 5.0, 2 to 7.5, 3 to lO.Og-ZL_1 Respectively.

2% 5. C-37 AXNBE A 584 Hne FEd wE dEYcle A%,
CW=Wick irrigation. O means Osmocote and numbers are
concentration of fertilizer, 1 is 5.0, 2 to 7.5, 3 to 10.0g-2L°" respectively.
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a9 6. RS A 584 MR SR uhE AFcle 4%,
OI=Overhead irrigation. T is Technigro and numbers are concentration
of fertilizer, 1 is 1.0, 2 to 1.5, 3 to 2.0gL™!, respectively.

> -

2

- -
[

OI-0O2

9% 7. FARS A 9EA wRel FEd o AFyole] 4%,
OI=Overhead irrigation. O means Osmocote and numbers are
concentration of fertilizer, 1 is 5.0, 2 to 7.5, 3 to 10.0g-2L"" respectively.
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3. C-FAAAAME & o] &3 AF=d7=HE

i}

P C-%7 AN A FEAuEs SEy wEe] FEd e hilelde 4%

C-3% WEAN AzRe olgstel FeANRst $EY MR FEd wE 7
©

dlo] o] Aol #gk A5 9t thsd S AFES s

FH o\ A (Dianthus caryophyllus ‘Invitation )& Az =2 o] AE3 HE 3}
of o] &3l 1€ 3¥Udl FHE A% 9em Tt~y shtol olAste] dFdU &
A & 1¢ 1097 e dieta A st 5 oA Aldskl

o, AH7IHE oF 1209% 54 29 HT 35 ko AFAE AAlS
A TE 2ete] HlRe TR wEE dEd F 104 A A= 20704
= siglen], 49 A § 35 HAom MY FEete]l AgzARE AAEeld

Kol
C-37% mMEF WAom s Taste] Hs9 T/ s=dd e ASAtolE v
wsl7] Yste] AM|E 84 H) 5 (Water soluble fertilizer, WSF)Q1 Technigro(Sungro,
USA)E 0.2(T02), 04.(T04), 0.8(T08), 1.0(T10), 2.0(T20)gL'& F=AE o] F
o, &aXd W= (slow release fertilizer)™= Z®WH HgH| E(polymer-coated
fertilizers)e] 3+ FH7H SAWIE(14-14-14)E HE 1LZ 0.5(005), 1.0(010),
1.5(015), 2.0(020)g & Egsttt. =84 Hl= 45 27 4572 20-18-205
FEerelal,  5FANH  11FAA= 13-2-13%, 1293 H  FE|A =
15-0-16% & w&t FustithE 1). HR5e] s=adE Hluslr] §ste] 4%
ato] FAgyr= dAgagith. 2= A 15+27C, H 24+2CTE A

ol
il

ol

F1oHRS TR ol whE Fhdle]de) AL TuE R

Fertilizer NOs; NH; P20O5 KO S CaMg B Cu Fe Mn Mo Zn

Technigro

11.5 85 18.0 20.0 1.4 0.02 0.02 0.1 0.04 0.015 0.02
20-18-20
Technigro
13-9-13 12.2 0.8 3 13 - 6 3 0.0069 0.0035 0.05 0.033 0.001 0.0026
Technigro
15-0-15 13.7 1.3 O 15 -  9.11.0 0.015 0.015 0.075 0.03 0.011 0.015

Osmocote 7.2 6.8 14.0 14.0 - - - - - - -
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S E7|2%E Zdste] 270U(ScanJet6100C, Hewlett packard, USA)E ©]-§3}o]
600dpill 4] Black and white mode® dA3dle] H#HE twain®® photoshop 7.0
(Adobe, USA)ollA TIFFEA} g2lo a2 At 443 TIFF 3dS& o]n#] &
A 239 VideTest5.0(Silicon Graphics, Russia)e2 E#]E9] 2% 2 FHHH
o=z —_1—245}035} =24 A9 calibration g2 0.004255cm/pixel©] 21t}

BE $£X9 EAZA EAE SAS(SAS Institute, Cathy, NC, USA)E £3} Duncan
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232 7 Ao A9 =4S T3k Ao A BXAS BT TO08AA Zhz)
164.7cm, 15.33702 7} AFo] s} H =
ol A% F&7]o 2L 106.9cmo.2

° TO2AH 2 TR} =4 YERS

= 5.0/ A HA Yela ol R Al o HAS F3 BEA o wdo]
nefgla, RS St 2ol S Ao w JHEti(IIY 4).

4= 191.3, 180.3, 180.3, 145770 T08, T04/T10, T2040& wWatomn I3
g 7ef T02S AQgh YA A9 49 AF 904S AF=Z st d57F #Aast
S, ol 3t AR Qg Feoltt (19 6).

gdaAd HE AHYTY AAFES 15.0~29.2g, WEFES 3.41~5.37g, 9=
78~117.77), % WAL 134.2~341.0cm2, %A 47.8~77.lcm, EAFE
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]
5~9.6770= deElsten, ANt AA $84 HE ATy AU £
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A Edes & =
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257k 74 werowk 010, 0204 iske] A b frel e LErbA LUK 2).
BAF, ARE L F JUGe S8R AT AR 4% 609 A4S A
F2 Z7hge] woluth. guAel 49 909 4e AFE 2/} A9 dojuA 9
grorl, 84 ME AT FAT AFL ehn e ¢ & Aok zel
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a8 12, &84 v 8 Fxd & Jhdo]A 'Invitation'® 94 W3}

—a— Con |, —o— 05, —»— 00, —o— 015 —=— 0OF0

=

2. T8 B gdaAd vae Fxdd mE Zhdo]A 'Invitation'e] XS

Fresh Dry Leaf Leaf Plant

Branch no.
weight(g) weight(g) number area(cm?) height(cm)

Treatment

TO2 19.46de 3.84de 113.3bc  228.0de 53.6de 6.00bc
TO4 44.12ab 6.31ab 180.3a 460.7ab  127.4b 9.00bc
TO8 51.48a 6.74a 191.3a 566.2a 164.7a 15.33a
T10 47.40ab 6.58a 180.3a 516.6ab  158.5a 15.00a
T20 39.77b 6.61a 145.7ab  447.8b 132.0a 13.33a
005 15.03ef 3.41e 78.0c 134.2ef 47.8e 9.67b
010 21.94cde  4.50cde 103.7bc  216.5de 66.0cde  7.33bc

015 25.12cd 4.98bcd 123.3bc  250.9cd 80.6¢ 8.00bc
020 29.18c 5.37abc  117.7bc  341.0c 77.1cd 5.33c¢

Control 7.18f 1.77% 86.0c 86.5f 106.9b 5.00c

Means within a column followed different letters are significantly different at
FX0.05, Duncan"s multiple range test.
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O C-8% HE A Al skl FFe Auppel Be ABe 4gxd

C-7 Amir=glol Aol ofstAol] &gt =3te] Adxd WS Ast7] 915t
2 AYS FIsiglth. Adoel] AFEE AES FapRe ofisAelA g
(Dendranthema X grandiflorum 'Cheasepeake') A5 HE o]-83}% o,
5 2nitE 97 gt & 9em Hd EZEo| o] Aslqlh. Awl Al A5}
MIX-2(Sunshine, USA)E ©]-&38t3laL, AL aejthstal v $k7d 38t
A el AAg C-FAell A AAleATh Al 7]13F w2t w3k S 9 &
"] 29 Technigro(20-18-20, Sunshine, USA)E 1.5gl'9 Fwz
3}A+= B-9(Daminozide, )3} CCC(cycocel, Sigma, USA)E ilé}‘,{ii, 2]
GFH} A AHoZ FFe AWAH(SD e SC), 5 AHZ(DD %= DO)Y
A& o, Al wet sEE G st FEskiith B-92 5%+ 500,
750, 1250, 2000, 2500mgE S5 500mL¥} 7tz &3sle] st & 50mL & 3
FA42 st o Wl AAIT w== ZF, 1000, 1500, 2500, 4000, 5000ppm®] A Th.
AW A8 2= 0.03, 0.1, OSmg/Li ZA ] AH] x7] 24 FFH o2 10L A

635 Taeldth. CCCe 50, 100, 250, 500, 1000mg< 500mLe] FF<9l
7—1.‘7—'].‘ Egste] 3 50mL A FFESFRT o] Wle] FE& 100,200,500,1000,
2000ppme.2 AdAsG . AHFAg 2= 0.03, 0.1, 0.3mg/LE ZAsle] B-93}
7R Al = 10L A F 63] sl stAE AgehA] @2 e FAYTE M
wakl ot ZF A AY @FE sk Agatet Al zteolzt 7] wEel A w
f’-oﬂ/q Alelstlom el -7ke] vl wEA RS sl

-F7 wWEA A dsAE FI AGEHA
51%% Feste] FHWA, FAHdHA, 944, S
AT, WA, AEF, sk, st :
Ak qstAe] T/, AdH, B mE 2] WslE W
Ast7] flete] EeE 249 24E F@e F 5
FEIEAA AaA Ad £ HX7HA
nt height) .2 A&-3le] =43}t
dad, 9, 95, 282 9A49sete] image analysiss E3te] 54 &l 7
Zro] olS ZV|2XHE dAusle] A7 (Scanet6100C, Hewlett packard, USA)E o]
23]  photoshop7.0(Adobe, USA)o A twain32% 2~70 3}it}. oju| x| o] UL F
= 317] ¢8l v 4EF-TIFF(Tag Image File Format)&3#} &2l oz a3t} A
Z3k TIFFYU L oju)x] A =2 739l VideTest5.0(Silicon Graphics, Russia)®
=39, SAH Al AEEE Y& slA=(dpi ; dot per inch)ol] W& calibrations

T

E
_‘ U
—z
I
41 o £ ox rlo flo ox
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TFIATHH 1), BE 7219 TA% 4 SAS(SAS Institute, Cathy, NC, USA)

y=-0.0021x+ 0.0107
R%=0.9964

0.008 -

0.007 -

0.006 -

Cm per pixel

0.005 -

0.004 -

0- 003 T T T T T T T 1
250 300 350 400 450 500 550 600 650

Dot per inch
a9 1. 34 %=(dot per inch)ol] WE pixel B A8 (cm).

X 1Y % 28 B-9% #FS AT ASsow 54 A9 JESE 7.7~14.070
2 1000, 2500ppm AH@FolA z+zF 13.7, 14.07M2 AY =A vehwe =3 73t
Ao 3F 4= 1000 ¥ 2500ppm A TAA AYd BSES & 5 AdjATh
/\
s

1500ppme AlQlet B-99] A w7t Foldas Mt #¢9 st5 Fol 43S
il ‘lk— Ao 2 Yergth ey 7H§} A7l & ApolE YEIAIE Edth 224
o A5 sk 8l sk o mpRAR 1500ppm Al TE AEE FEIL
oldgE FxAGo] ity AFS UG F9WA Ee w&7F S 5
aets 43S JdeERddeh 28y Fadudg s 15 A9 Aole ey &
o) o] EIIA erokth. A HES 77} 3.47~3.84, 2.07~2.24cm9. A
o e P9 x}olt Ao I JFele FFE vAA Frh A F
°] 79 2500ppm A TFelA 20.0M= 71 weol YEtRtew o= Mgt = 9 3tE
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T7F AY wokthe= A¥et st = At & 4 9o 2500ppm A TE A€
StH AL wEe mE At A4S & A AAFE 41.9~63.0g2
2 L7 9GS E At A%S yErATH
% 1. B-9 v=d @A e =] A
Treatment  Ngo. of No. of Plant height(cm)
flow flower
(ppm) owers buds Total Average Apparent
1000 13.7a 9.0a 178.6a 9.60a 25.5
1500 11.3ab 6.0ab 152.5ab 10.7a 21.4
2500 14.0a 9.3a 167.0a 8.69a 23.4
4000 9.7ab 5.0bc 117.8bc 10.7a 22.5
5000 7.7b 2.3c 83.5¢ 7.9a 22.9

=1

2. B-9 =9 A5 upE2 38t S

Treatment e g Leaf No. of Fres}lllt D'ryht
i weig weig
(ppm) realcm Length Width ;/ branch (o) o

Total Average (cm) (cm)
1000 848.9a 5.66a 3.83a 2.20a 152a 18.7a 63.0a 5.61a

1500 768.8ab  5.57a 3.82a 2.24a 138a 14.7ab  53.6abc 4.51ab
2500 810.8a  2.64a 3.84a 2.23a 145a 20.0a 57.7ab  5.25a
4000 640.6bc 5.40a 3.76a 2.14a 119a 11.3b 45.3bc  3.63bc
5000 550.3c  4.96a 3.47a 2.07a 113a 10.3b 41.9c 2.96¢

a9 2. B-9 & dFAgd w2 o3ke] AlS v]al
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y=-22.49x+ 207.35
r’=0.8346
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O% 3. B-9 RO el mE FxAe] gha Fol.

900 -
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65

v=-4.6467x+ 67.053
r*=0.08327

60 -

55

50 -

Fresh weight(g)

45

40 T T T T T 1
0 1000 2000 3000 4000 5000 6000

Concentrations(ppm)
1% 5. B-9 % 7kl wE QAT A Fol

o

CCCE vz #FAY & A7 v%7F 571 55 s =+, x4,
AA A, EA T, AT ol Hishe S HEHUATHE 33 & 4). M =
100, 200, 1000ppmelAl Z+7+ 10,7, 10.7, 12.071=2 7 #em 2000ppmel A
5.0M& 7HE AL #AS dehliley 88 4= 3.33~5.3371=2 A =39 2
ol WERA &t F 2L sL7F mobES S Haste APl UEEgen
2000ppmel A ¢] %% #HAELS 100ppme] ¢ 56.9%= YENTY. B E2ES
12.69cme2  500ppmolA 7FF =4 dYEloew 200, 1000, 2000ppmol Al
9.35~9.66cm=z YUEFYTH Hi dWA, 9% 2 JZ o B-9 AFA 9} npRsIR =
Aol s ] Aol thehb] @btk elu AAEe] 49 B-9deYTehs 2y
100~1000ppm7H7 = 2 ko]t LhERFA] 99koLh 2000ppm Hel o) A% FA3
sk Agel Hebds ol 539 248 % ALY SoA A2 Al
olgk FaFo] AA YEHTE A b

o
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=<

3. CCC s=9 dFA g w& =3te] AH

Treatment  Ng. of No. of Plant height(cm)

( ) flowers flower

ppm buds Total Average Apparent
100 10.7a 5.00a 147 .9a 10.98ab 26.1
200 10.7a 4.00a 118.9a 9.35b 26.8
500 8.0a 3.33a 111.7a 12.69a 26.1
1000 12.0a 4.00a 137.2a 9.40b 24 .4
2000 5.0b 5.33a 84.3b 9.66b 20.3

=5

4, CCC =¥ #AFA ol mE =13l AH

Treatment . Leaf No. of Fresh Dry
Area(cm®) Length Width . branch weight weight
(ppm) Total Average (cm) (cm) : (g) (g)

100 677.8a 5.80a 3.87a 2.30a 120.3a 13.3a 47.13a 3.82a
200 641.3a 5.73a 3.98a 2.25a 111.7a 13.0a 46.73a 3.57a
500 565.5ab 5.25a 3.8la 2.17a 108.0a 8.7a 39.20a 2.92a
1000 727.3a 6.10a 4.06a 2.36a 119.3a 14.7a 47.47a 3.61a
2000 308.0b 4.50a 3.48a 2.05a 66.7a 8.7a 29.03a 1.56a

a9 6. CCC w=d BEAe] mE s A%

- 102 -



B-9< 0.03, 0.1, 0.3mgL'9] w2z Az s AHoz FF3tgch 2 7+
o7 10L A &+ 6§l ﬂ}é}‘iiitﬁ TFe e F 1.8, 6, 18mgolAt. AWFHS
T~18.07M %2 & Apol= YERY
7<1 Wkour s}5] ¢% %37} TS5 fadte 73?‘%}% Yepiith. Fx2%
155.6~170.7cm® 0.1mgL-1 Az FolA 7+ =5k
wA ekoktt. B g E o9 npvkA R Al AT 1kl xpe 7t L‘rEMxl %%—%
oF &= Atk F WA A 7007~793.3cm22. 2 0.3mgL-1x 2Tl A 7yl
A YER e 0.03 2 0.3mgL-1 A 1ol FARsE o= yesth Fdd
4.24~6.49cm2, §4S 3.26~4.12cm, YZL 1.93~2.28cmo & g 7te 2ol
ERbA] kgkon 1] Ag AHE sEF Ut @5 s AES UER

Q rr
o

¥ 5. B-9 v=E AW FEAdel e =5k A5

Treatment Ng. of If\{g- g; Plant height(cm)
W
(mg/L) flowers buds Total Average Apparent
0.03 18.0a 17.0a 155.6a 7.04a 23.2
0.1 14.7a 11.0ab 170.7a 9.44a 25.8
0.3 15.3a 10.3b 158.4a 8.80a 23.1

F 6. B-9 v AW FaAde uhE =ske] A

Treatment . Leaf No. of Fresh  Dry
Area(cm®) Length Width weight weight
(mg/L) No.  branch (57" (5
Total Average (cm)  (cm) g g

0.03 711.7b  4.24a 3.26a 1.93a 167.7a 21.3a 79.0a 7.15a
0.1 793.3a 6.49a 4.12a 2.45a 163.3a 19.0a 68.0a 6.32ab
0.3 700.7b  5.60a 3.84a 2.28a 125.0a 18.3a 57.8a 5.06¢c

29 7. B-9 BEH AW gaAelel g wate gy
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CCCE s=H=z AW FF3ANS 4% B-93= €8 s27t S71eF5 Maee
9.67M A 12.3/0%, 2FL 122.2cmolA 161.6cme2 HFZZS 7.67cmollA
9.130.2 =71t o A4+ 1347004 172.070 &2 =718tE 7 8ko] vebyton 3t
ol FHWEAL a9 R fgastglon, Hadud, 4%, 4%, +AF 52
A FEZte] Zol7b gl ASZ YEEY wXdd wet A e SUbsE 4
o] YJelsto v} A7l kel frejAdo] YEhA] okt
¥ 7. CCC v AW Fgx]gle] wE 3o A5
Treatment  Nq. of  No- of Plant height(cm)
flowers flower
(mg/L) buds Total Average Apparent
0.03 9.67a 10.0a 122.2a 7.67a 22.4
0.01 10.0a 9.3a 145.0a 8.13a 20.1
0.3 12.3a 8.7a 161.6a 9.13a 21.5
% 8. CCC v=¥ AW FuAgd & w3te] A5
Treatment 5 Leaf No. of Fresh  Dry
(/L) Area(cm®) Length Width No branch weight weight
Mg Total Average (cm)  (cm) : (2) (2)
0.03 752.1ab  5.58a 3.94a 2.38a 134.3a 16.0a 5l.4a 5.19a
0.01 659.9a 5.10a 3.65a 2.09a 134.0a 18.0a 52.4a 4.32a
0.3 659.9b 5.43a 3.77a 2.20a 172.0a 18.0a 59.0a 3.78a

a9 8. CCC s AW FaAde wE =3te] A5 vl
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5 ol&ate] A IIA w3t %‘%E% 01%8}04 A 2F ?—oﬂ Hk 3k %Eoﬂ
TUY FER B-9xgE #F AWOR FFEal, CCCe AWORT FH3A
=3

B-9& #FA ek Ade] 49 Jistg= 3.0070604 7.0071Z 15002 2500ppm
ATl 7 Be oz ygtoern, 1000 ¥ 5000ppm A+ 4§ Makgrh

7V A Ao E yergth ey skl stEaE fekAl = 1000ppm A T
= 10.070, 1500ppm A&7 10.07H, 2500ppm 2] 10.337], 4000ppm A &=
9.007§& 1000~4000ppm Azt 5= zkol7b yebuA] @skth eyt
5000ppm®] 749 °F 6.9/ =2 t& AgFHt A2 NeE HERR AT

Fz27ol 4% 1000~4000ppmA &7 31.2cmollA 39.6cme] WS YeERHS S
M A2zt Aol yERA] %oyt 5000ppm A2l Feke] 10.5cme YER AT &
3 5000ppme] g HBdzd 2 qAN 2N E 7 A YER e, o=
o] dstAl Ao gk FAF st & 5 S Aoty olef HEo] FHUA
A% 5000ppm A2 A9 42.5cm e ® 7P Ze gdudgow Uiyt A
S ¢ T AT

B g4, 9%, 9% 5o A5 A" ke 2 Aol= gl ey 5000ppmel 4 T
& zbol7b e Ao R vehgon 9 49 5000ppme 323702 7P A
FE YehdSTh 1000~4000ppm A2 9 73.0~84.0712 WHeE HERA
o A4 2500ppmZHA] AE] R $7F EE FTbe0rE 400008 T 3
o Ao R YEsT
P AATE 2AFe} AR 27 SV @55 Frhethrt 4000ppmA 2
FH fAshs slo® Ueisom EAF 9}% 2] 5000ppmoll 4] FHa7E wig- 2
Ao 2 YeY B-9 5000ppm M2l 7o) A5 dstAle] sk Ao mE oFA| 9 3

H

b gl AZRHLY ),

olsh el 4 19 MwE FalA BAT FEe] A E AelstolE o 2~3
F3re] Apolz dlste] AlBEE B 4 Ak A% ¢+ Atk wep £Pws
g sty Astel shskal sk Au A71e] 28S Fe] 2 FrEAE A

=
2 % 9l Aole wawr
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£ 9. AN B-9 wEE #F Aol mE Fahel A%

Treatment  No. of nggf Plant height(cm)
(ppm) flowers buds Total Average Apparent
1000 3.00b 7.00a 32.7a 4.47a 24.2
1500 7.00a 3.0b 39.6a 4.24a 25.1
2500 7.00a 3.33b 34.9a 2.92b 16.8
4000 5.00ab 4.00b 31.2a 4.21a 18.3
5000 3.33b 2.67b 10.5b 1.87¢ 6.64

F 10, AAA719F B-9 s=E 85 Ay whE =3ke] AH

Treatment 5 Leaf No. of Fresh Dry
( ) Area(cm®) Length Width No branch weight weight
ppm Total Average (cm)  (cm) : (g) (g)

1000 124.1a 1.70ab 2.13a 1.32a 73.0a 7.33b 26.1a 1.40b
1500 138.8a 1.93a 2.27a 1.4lab 74.0a 9.33ab 32.6a 1.97ab
2500 130.8a 1.56ab 2.00ab 1.26ab 84.0a 12.0a 34.6a 2.27a
4000 117.7a 1.53ab 1.97ab 1.23ab 81.3a 7.67b 26.4a 1.57ab
5000 42.5b 1.34b 1.67b 1.10b 32.3b 5.67b 10.6b  0.59c

a7 9. AAAZISE B-9 w2 A5 Aol wE wske] A Bl
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a9 14, B-9 =4 dFA g wE BAFT Wt

B-9& kol wel Adgs BAom eud A3 skt sEe 2%, 4
w4, A, EAF, BATAA FE7F Sl wheb asks el vEEen
ol 1AAZIH Y eskAl o] FFE ATk ERE A=A

a8y Hyxd, FHaddd, 9%, d94F SeAeE 47 7.07~7.42cm,
5.22~5.81cm? 3.66~3.83cm, 2.20~2.33cm S o2 A Hg FolA Ao FAst A
&S YERNATHE 11, ¥ 12).

=1

11. B-9 #&=48 Adgs Add we =3k A%

No. of No. of Plant height(cm)
flowers flower
buds Total Average Apparent
DD1 11.0a 11.3a 135.6a 7.22a 22.9
DD2 10.0a 5.0b 100.8ab 7.07a 20.2
DD3 7.0a 6.67ab 89.2b 7.42a 18.1
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=<

12. B-9 =8 Adgs A we =35k A5

Leaf

Area(cm?)  Length Width
Total Average (cm) (cm)

No. of Fresh

(g)

Dry

No branch weight weight

(g)

0.03 714.5a 5.38a 3.8la 2.20a 133.7a 19.0a  43.6a 3.22a
0.1 5084b 5.8la 3.83a 2.33a 88.7b 14.3ab 32.7b  3.46a
0.3 414.5b 5.22a 3.66a 2.24a 81.0b 12.0 27.0b 1.71a

a9 15. B-9 =¥ AWgs Agdd wE =3t 45 v

® 13, CCC 559 AUaS Aol g *sjo) 4%

No. of No. of

Treatment flowers flower Plant height(cm)
buds Total Average Apparent
0.03 9.67a 6.67a 90.4a 5.64a 21.1
0.1 6.33b 4.33a 38.9b 4.70a 16.4
0.3 6.67b 7.00a 45.5b 4.59a 19.2
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E 14 CCC 54 AW Ao ne w3ke) 44

oD Leaf No. of Fresh Dry
Treatment Area(cm Length Width ’ weight weight
No. branch (g) (g)

Total Average (cm)  (cm)
0.03 318.3a 2.48a 2.49a 1.40a 132.7a 16.7a 50.7a 4.83a

0.1 122.7a  1.25a 1.91a 1.06a 99.0a 8.3b 287b 1.99b
10.0b 30.1b  2.21b

0.3 152.5a 1.57a 2.11a 1.21a 101.0a

29 16. CCC 5% AWFS Azlol e wste] A% v
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7 AR

AAY A A9 AeR Ani FEAAQTANA 2002950 ekl 5} 5
Aol 2AF 3270 BasbE ddom an sheku AA4 24 Sls) A4S
AR ERADTE, 20029 20038 FAAAoE HFEA AT ek
Sehi) 23] of# ZAAE W HSAAE AAE AROR s fike AHA
ARE BAARE A,

sk ug Px

skl E7re] 271 FA S sh-a ], JEAAE], B2 R, A, &
ZIAAE], A AA] Sor FEET, AgHlRs SEH], HEH], gofd], g,
Fdeev], 3], SEH], WdAn] ¥ a8 kEr] Fo] EgEy

1) FAp&

St 52 A A TFK4(2002)0] a2, B3bsre] Hy AIEAXHE 6008 FEE
VZEoz ATspeaol AL oF 159339HY4(HEY 30.9%HY), WALl
11,1757 (FH 9 20.99H) o2 A AMAIAEYE den] 82 % 19 2o
E 1o YEhY 5] AEdteAy mixlyEa 25 wlx] 2w oklAl e gidk X7
FAp) o] 71 Wol A8 He= AoR FAEHJT 53], Aest2Ae] A9 AAF
Mg T o 41%E A AT Aoz ZAEAY. vbH WixlE-2 A o] 799
= WX g FAAde gk 27| FAH[E-o] oF 31%= YEST wElb E3sTt
o] A ALEAIA] et AAu]g F wlx] 2 A st H]go] oF 31~41%
5 Hetal e wE Wl 9 Ao tigh AlF3k AdEle] F Qs
% 1. 3957 AAAAAE B89 vEe)

A3 2 (600 715 k222 (600 7] 5)

Hok A x]H| 3 A 2] 1

ZZAA 4,860 8.1 3,720 6.2

v E Al A 2,460 4.1 1,920 3.2
=] 9l oFH Al 1,953 12.7 2,535 6.5
kA A 1,980 3.3 1,260 2.1
WA Al A 600 1.0 60 0.1
A 660 1.0 360 0.6

71 ERA] A 420 0.7 1,320 2.2

3 A 15,933 30.9 11,175 20.9

i s =AY, Balssl ZA A, 2002,
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2) 73]
b7t Agn] o= Fun oFH], HlgH], FdH] Fo] ¥sE=d ¥ 2
of Yelt dxo] FEn|(H7]=, U7 3 2400 9(24.6%) 0.2 AA 7 dn)
= M = HFE At dar, FEPZF 39 13131 9(18.0%), 34 HG
75H9(10.3%), €ER HF 7419(10.2%) 59 o2 yeytth AZgd 5o
o] AL 9] FYuly} HYG 21.9HYo T AA AYH F 24.3%= Ada Y= A
o2 Yeryt)
¥ 2. AFEH Awlsrke] An] 2 (b9 A
Al Zdd =7
Ay |22k E7)
;diﬂ % 108% 76—10331
(37 o)) o) 524 A2
(1) A ) F ol A ap)
Z © 13.1 19.9 5,250 12,000
H & H] 1.0 1.2 225 300
& oF ¥ 0.7 0.2 56 60
& o H 1.4 2.2 0 900
3 49w 17.9 21.9 6,375 10,800
=AM g w o) 75 9.0 3,750 3.000
£ ¥ 7.4 12.7 5,625 3,600
U] 4.2 4.7 1,500 3,000
H] ' 2 A4 1) 3.3 1.9 281 300
e 2
- 9.7 10.0 1,875 600
g-9ln] 6.4 6.7 900 1,410
I 72.6 90.4 25,838 35,970

A e EAAA T, E3bsrE AR A 2002.
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E 4. AFEA Ao AFedo] og ANEAE 10a G HETE
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SAEE AR FFER) (%) SRR 718 R) R 21H%)

Zg1:gee] 01208 1.22 90.10 70.11 28.35 61.75  28.35 9.90
g 1:gzey  0.1382 1.26 89.06 71.42 34.53 54.53 3453  10.94
g 1:getes 01598  1.22 86.93 70.63 38.44 4849 3844  13.07
FEj1:Fol1  0.4543 2.87 84.18 40.99 31.56 59.23  31.56 9.21
FE1:%0]2 04503 341 86.79 36.45 25.83 58.35  25.83  15.82
FEl1:$0]3  0.6567  2.30 71.48 28.43 26.09 4539  26.09  28.52
Zgj1mpz1 01701 151 88.74 71.37 42.41 46.33 4241  11.26
zg1:wg2 01772 1.84 88.33 71.76 45.03 46.00 4234 11.67
=g 1mp=3 01514  1.23 87.65 73.68 42.39 45.26 4239  12.35
FEI1:%1 0.0998  1.99 94.99 71.76 25.36 69.63  25.36 5.01
FEl1:%2 0.1549  0.95 83.69 73.88 43.83 39.86  43.83  16.31
FE1:43 0.1486  1.14 86.97 76.66 48.82 38.15  48.82  13.03
gerE(l(4x) 0.1535  0.85 81.85 69.27 34.60 47.24 3460  18.15
Fol(AXAA) 07363  2.67 72.42 18.40 16.60 55.82  16.60  27.58
(A28 x)  0.2525  1.55 83.70 54.64 30.42 63.28 2042  16.30
Hel e A=) 0.1685  0.80 78.81 69.81 38.97 39.84 3897  21.19
Fol(ZHAA)  0.7801  3.73 79.06 23.98 24.61 54.45 2461  20.94
na(5E A=) 0.2233  2.10 89.39 42.24 16.33 73.06  16.33  10.61
vl (@4 0.2335  1.76 86.45 47.89 16.50 67.50  16.50  13.88
g (g2 0.0328  0.82 95.98 91.63 35.93 60.05  35.93 4.02
2 AEQ) 0.1061  0.55 80.74 83.45 53.48 27.26  53.48  19.26
RMAkell:g=1  0.1839  0.85 78.32 73.00 49.71 28.62  49.71  21.68
MARel1:40]1  0.5083  2.87 82.29 31.40 23.27 59.02 2327  17.71
AApel1mp=1 0.1668  1.11 85.02 74.21 48.02 37.00  48.02  14.98
e 1uf 0.0320  0.69 95.37 87.70 22.82 62.55  32.82 4.63
Fef2n) 0.0611  0.84 92.74 90.89 60.96 31.78  60.96 7.26
Fe 4 0.0764  1.19 93.59 92.00 87.83 5.76 87.83 6.41

4

*FFE (0 {1-(EHEE/PADE)IX100, SAHAFEEF  {ESFTFETH (@)X

Eo A% (1em/1g)}/core?] -3 (cm)

Lo
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el A] volume?] Walo] w2 2z EA




X 1-4. AZFe] Ao mE v A9 FEET(%)
6AIZFE I 12A17F 3 18A17 3 2441783 30417 2}

ZH L E]L 44.3 52.5 54.1 57.4 71.3
S e ED 24.4 27.5 29.1 29.9 40.9
FH1: 92 ES 25.8 31.3 31.3 35.7 43.8
FEI1: %ol 17.4 21.4 22.8 22.4 27.1
Sl 1:%0]2 9.2 9.5 9.5 9.9 14.0
Sl 1:%0]3 8.2 9.4 9.5 9.8 12.4
S e 1:mpA 18.7 20.3 20.3 21.1 35.0
IR 9.4 9.8 10.9 11.9 14.8
N IRIER 7.6 7.9 8.2 8.2 8.5
S5l 44.0 55.3 56.0 58.7 69.0
FEf1:52 38.6 47.5 51.9 57.6 66.0
SE)1:53 31.8 38.8 39.5 42.0 59.2
et e 71.5 97.0 103.1 105.1 120.5
&0l 20.7 20.8 21.5 21.5 22.1
=l 2.2 2.2 3.1 4.0 2.8
R AEQ 44.7 46.2 46.2 47.7 141.6
ARl 1:421 53.6 56.9 56.9 57.6 66.9
ARl E 0] ] 39.7 40.1 40.5 41.7 42.5
RAEQI1:HA 1 33.0 33.5 34.5 34.5 40.0
Fe 1) 51.6 52.3 54.8 56.0 58.6
S 2n) 76.3 92.6 93.2 93.2 103.4
FEf4 ) 55.4 57.8 57.8 58.2 61.9
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5) "R EFol W SHT[(PhalEnshynxYukimai) X (Phal YukimaixMusashino)]¢] A4

S A [(PhalEnshynxXYukimai) X (PhalYukimaixXMusashino)]¢] vjx]o] w& A
AWslE A EW FHEl, S, FEH1ma1e fo2 ASo] oA e
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¥ 1-5. FFuEA ol lojA] mx e EF wE T e[ (PhalFEnshynxYukimai)
X(Phal YukimaiXMusashino) 2] A5

A G em) FE(em) Z2F(em) 2500 T3 (cm) A AHE-(g) A 3H(g)

Fel1:3etE1  5.7ab 26.5abcde 8.12abcd 29.5abcde 16.3 26.9 142.5 45.2
SEl1:92tE2  5.4abc 27.labc  9.02abed 28.6abcdef 24.5 249  173.0 91.2
SE1:92tE3  6.0ab 25.2abcdefg 8.38abed 27.8abedef 187  28.2  150.4 66.0
S Ej1:%0]1  5.labed 27.8abc  7.98bed  30.6abed 185  20.6  142.1 45.7
S El1:%0]2 5.3abcd  26.9abc  8.78bcd 29.4abcde  20.5  27.6  181.2 68.9
$E1:%0]3 5.2abcd 23.2bcdefg 8.00bcd 25.6bcdefg  20.0  20.8 1327 60.5
S ¥l1:8k=1  5.4abed  29.0a  8.92abcd  31.1ab 19.0 349 1878 87.7
S Ej1:¥k=2  4.9abed 25.7abedef 8.98abed 27.8abedef 18.0  28.0 1323 73.7
S Ej1:¥F=3  4.8bcd 24.1abcdefg 8.84abed 26.6abedefg 163 31.4  117.8 61.9
£l 6.2ab 29.4a 9.76a 32.5a 18.0 228 1838 92.3
FEl1:%2 5.7ab 29.7a  8.84abcd  31.lab 205 237 199.8 72.0
FEl1:%3 5.8ab  25.4abcdef 9.62ab  28.4abcdef 21.0  24.6 1825 79.3
D EMAALA) 59ab  24.6abcdefg  7.82cd  27.4abedef 22.0  27.3  109.7 53.6
Fol(WAAA) 39cde 2l.4efgh  7.42d 22.8fgh 165 325 83.4 32.8
A (A AAA]) 4.5bcde 20.1gh  8.64abcd  18.1h 17.7  23.2 70.2 59.8
g2} E(S A X)) 4.9abed  23.0cdefg  8.80abcd 24.7cdefg  21.0  23.7 142.3 59.8
Fol(FHIAAD  3.1e 19.4h 7.48d 20.9gh 220 240 62.0 60.2
v (R A A) 5.2abed  20.5fgh  7.80cd  22.7fgh 125 15.6 56.5 23.2
ZAEQ] 5.2abcd 25.8abcde 9.10abed 27.6abedef 13.3 255  119.6 47.5
ARSIl 5.9ab 28.4ab  9.44abc  30.9abc 125 224 143.6 58.7
AMAESI1:%0]1 5.0abed 21.5defgh 8.18abcd  23.6fgh 7.7 13.0 80.5 22.6
RAARI1:mFA1 3.8de 22.7defgh  8.38abed  24.5defg 7.3 28.6 69.0 36.8

e 1) 6.5a 26.7abcd 8.81labcd 29.2abcde  23.5 32.0 191.7 63.0
e 2l 5.9ab 25.0abcdefg 8.74abcd 28.labcdef 21.7 26.9 205.7 90.2
e 40 6.2ab 27.3abc  8.53abcd  30.0abcd 18.0 22.3 189.1 59.2

7) Mean separation within column by Duncan's multiple range test at 5%

6) HIuE Ao A wjx]e] FFd e & F[(PhalEnshyn>Yukimai)x
(Phal.YukimaixMusashino) 2] AJ5-
A & [(PhalEnshynxYukimai) X (PhalYukimaiXMusashino)]2] ®jx]o] w}& A
o WstE AvEd FHixl, FH, FHLmALY o8 ASo] FEsiAl YE
U Ell:29] wiA7E A A sk S 7P F2 ASS Bl FEHe o
& EAE Y AFY Aole dFE AQEH A9 Ao AT
[(PhalEnshynx<Yukimai) X (PhalYukimaixXMusashino)]oll oA  KAESI8]x] <} 2
ARRD EFHA Y 2 e T3S dAAEHA AS 5 BTk
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I Hl FH1:9EEL e E2 SE 19 ES detE

el FH1:Eol1 T 1:E0]2 FE1:E0]3 &0l

AR 1-8. ¥iRQ] E579l W Phalaenopsis(Phal EnshynxXYukimai)X(Phal Yukimai<Musashino)
of A5
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e el 1Ml FEl 12 e 1:m a3 =]

T FH1E1 FH1:%2 FE1:£3

el ARl A1 ZAARQIT:E 0] 2 ZAAEQIT:HFA3

AR 1-9. viRe] &Rl W Phalaenopsis(PhalFnshyn<Yukima) X Phal.Yukimei>}Musashino)
o] A&
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el SHEGAA)  Fol(AAA)

HFL (SR B A AT

= Hf T E(FEA A Sol(aei A1)

=

AR 1-10. AA9] 2HE 983t viRol| WE [Phalaenopsis(PhalEnshynxYukimai) X

(Phal YukimaixMusashino) ] 8-
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3 1-6. FAvEA ol QoA wjx]e] FFl wEa T Phallittlecherryx

(PhalEnshynxYukimai)]9] A4

A=) A4 (cm) A& (cm) Z(cm) <5 < AR Ay

D) (cm) (g) (g)

FE L E]L 4.88 ab 23.98 abcde 9.63 a 26.58 abcd 157.1 675 193 26.6
FE vt EL 3.63 def 22.62 abcdefg 9.1 abced 24.52 def 169.4 585 195 31.9
FH 13 ES 4.1b cdef 25.68 abcd 8.8 abced  27.28 abcd 1429 572 195 244
FEH1:Eo] 1 3.55 ef 23.48 abcdef 7.93 cde 25.28 cdef 129.9  39.0 127 23.3
FH1:50]2 4.37 abcdef 26.02 abced 8.72 abcde 28.4 abcd 1449 527 18.5 20.8
FH1:Fl3 3.75 cdef 25.12 abed 8.9 abcde  26.52 abcd 1614  59.3 16.5 17.3
FEj1mEAL 4.6 abcd 23.63 abcdef  9.03 abcd 25.95 bcde 143.7 569 16.0 20.3
Fej1mba2 417 bedef 2617 abed 9.23 abc 28.42 abcd 1450 743 183 295
“Ej1:vka3 4.3 bcdef 24.82 abcde 8.8 abcde  26.87 abcd 111.2  61.7 17.7 27.7
FEx1 3.53 ef 22.33 bcdefg  8.78 abcde  23.86 defg 89.8 57.9  11.0 19.7
FH1:£2 3.55 ef 21.17 defg 9.12 abcd 23.7 defg 117.2  64.6 120 26.4
FH1:%3 4.7 abc 27.67 a 9.57 ab 30.45 a 197.0 672 195 23.2
FHEMAIAAER])  4.13 bedef 2247 bedefg  8.78 abcede 24.35 def 114.7  53.1  22.0 22.7
Fol(AA4dA)) 3.5 ef 18.84 fg 7.46 e 21.24 fg 75.0 26.9 14.0 20.5
HFA (A A A A]) 3.43 f 18.60 g 7.60 de 19.77 g 64.6 52.3 217 19.6
2 E (G A AD 4.85 ab 24.73 abcd 8.05 bcde 27.1a bed 99.2 494  21.0 234
Fol(EIAA)  4.23 abedef 2357 abedef  7.97 cde 2557 bedef 1054 47.8 195 223
v (e A A)) 4.13 bedef 19.10 efg 8.58 abcde 21.78 efg 78.2 60.6  19.5 28.6
A 4.0 bcdef 22.15 cdefg ~ 8.52 abcde  23.68 defg 121.2 446 153 27.3
HARQIL:%1 4.2 bedef 23.48 abcdef  8.58 abcde  25.73 bedef  106.7  32.3 15.5 14.4
AARRIT:F o1 4.62 abcd 274 ab 8.7 abcde 30.45 a 1209 459 110 21.2
AARRITMEA L 3.78 cdef 23.7 abcdef  9.03 abcd  25.47 bcdef 91.8 443 137 26.3
e 1 4.67 abced 26.53 abc 8.85 abcde 30.1 ab 155.2 725 19.5 28.2
Sl 2] 523 a 26.77 abc 9.0 abced 30.15 ab 1939 843 183 20.4

S El4 ] 4.97 ab 25.32 abced 9.42 abc 29.93 abc 199.1 859 170 27.4

7) Mean separation within column by Duncan's multiple range test at 5%

7) B EARe] X

o A%

S A [Phal Little cherryx(PhalEnshynxYukimai)]¢ A&L
H1:x3, e wixleoz Fodh ASS YedSlar, 52 S
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e, FHaE, iz WA coR F£2 ASS B FHpEjHel R S

o Ao} AAHAT e The WS el A% Aol gl

e FellstbEl  RLsbE2 FHLSEE3  seE

i FH1:Eoll FE1:E0]2 e 1:%0]3 &ol

ARRL 1-11. wi#]9] E7 wE -2 [Phal Little cherryX(PhalEnshynxYukimai)]2] A%
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s o E(FEAA) ol e A HR=L (SR A A

T sEEAA) Sl (HAA) w1 (D) AR

AR 1-12. AR F7E @83k vix]ol e - Phal Little cherryx(PhalFnshynXYukinsi) ]
of A%
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®1-7. A EA o] lojA wiA] FRel] wE S A[IMP77 X Dtps(Happy
Valentine X Happy Valentine)]2] A<

A0 A (em) AEF(em) 2 em) ZF0D S em) AR A ()

FH g EL 5.3 bcd  23.87 ab 7.6 abc 26.5 abc 16.0 22.3 95.4 44.3
S 1:etE? 50 cd  23.85ab 7.1 abed  25.2 abc 15.0 22.6 127.1 50
Tl ES 4.8 cd  23.82 abc 9.0 a 24.8 abcd 15.0 24.4 111.6 60.6
FE 1501 40d 2208 abed 8.4 ab 24.7 abed 9.0 19 87.2 26.5
FE 1502 49 cd 204 abed 6.7 bed 25.5 abc 11.0 18.5 67.5 21.9
S E1:%0]3 43d 2004 abed 7.5 abc  21.8 abcde  14.0 21.9 102.7 52.8
S IR =R 4.8 cd  23.00 abc 9.1 a 25.3 abc 10.0 16.1 112.6 34.3
Fel1ma2 4.6 cd  20.05 abed 8.0 abc  22.2 abcd 12.0 22.5 78.3 56
SR ER! 48 cd  23.82ab 8.6 ab 25.6 abc 16.0 28.6 72.2 60.9
FH1:%1 5.3 bed 2493 a 9.0 a 27.3 a 25.0 20.5 179.9 65.7
e 12 5.3 bed 22.35 abc 8.5 ab 24.6 abcd 11.0 22.6 105.4 23.5
S % 43d  2302abc 82 ab 25.4 abc 17.0 17.7 102.8 35.4
T E(HAAA) 3.9d 2328 abc 7.9 abc 25.9 abc 26.0 18 63.4 44.2
Fol (X)) 3.8 d 165 d 5.3 d 17.9 e 9.0 26.4 30 21.5
HEEL (A A A A) 41d 2153 abed 83 ab 235 abcde  16.0 24.6 62.4 57.6
S E(FHAAD 48 cd 173 cod 6.0 cd 19.1 de 27.0 14.8 59.4 37.9
Fol(EI A 43 d  19.26 abed 6.6 bed  20.9 bede 22.0 18.2 56 28.8
uk=L (52BN A A) 45d 1892 bed 6.6 bed 20.7 cde 16.0 21.9 36.3 31.8
AR 3.8d  24.63 ab 8.3 ab 26.8 abc 16.0 27.5 96.9 48.1
A1 44d 2286 abc 85 ab 24.2 abcd 16.0 26.5 156.9 56.9
RAEI o] 1 45 d 24.88 a 8.4 ab 26.9 ab 7.0 15.3 116 19.8
AARITMEAL 42d 21.3 abcd 8.4 ab 24.6 abed 9.0 22.9 59 35
S 1) 6.4 abc 21.97 abcd 7.4 abc 25.3 abc 19.0 25.2 129.3 77.9
g2 6.9 ab  23.6 ab 7.5 abc 27.8 a 17.0 12.4 154.6 42.2
e 4 77 a 204 abed 8.1 ab 24.8 abcd 17.0 13.7 136.7 43.1

7) Mean separation within column by Duncan's multiple range test at 5%

8) B EA ] o] wiAe] FHol wmE A T[IMP77 X Dips(Happy Valentine X
Happy Valentine)1] A3
WALl e LTebEs, FElie FEllmal, FH2 5o wAm Aol
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2 S5 AL ztol7t FAstA Uil o5 Hix| 7t A& ol Aol AA
L RI: 5ie=

e S Ex2 ZE<3

s TH1:9EE] FH 1 E2 SE)1:9atES date

AL 1-13. 8jA] EFo| W2 54 @[ PhallittlecherryX(PhalEnshynXYukimai)]¢] A%
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S H SRl Lkl SRl LMkA2 e 183 RE!

e Feli%] FUli%2 FU1i%3

e AR AAI151 AARILg0l2 AR

AR 1-14. wiX] E70 W& - & [Phal Little cherryxX(PhalEnshynXYukimai)]2]
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l TFECIAAD 1A HEAL(FER A A XK

s H setE(EFHAEAD) Fol (e A) Hh=L (5B A )

AFZ 1-15. ¥ A] 7 W& 34 @[ Phallittle cherryX(PhalEnshynxYukimai)]¢]
A&
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¥ 1-8. C-87ZAmol AdojA wiA 9] FFo wWE [ Phallittle cherry X
(PhalEnshyn X Yukimai)]<] A%

c-g% A=) FHem)  FFHF(em) =& em) 50D 2 (em) ARE(g) Xlé};dr(g
AMARQITmFA1 4.2 bed 24.2 ab 9.32 26.2a 10.7 19.9 95.5 38.5
AARI1M A2 4.2 bed  21.1 abe 8.13 23.8 ab 16.3 22.5 112.8 70.2
SEl 1Ml 5.0 a 25.9 a 8.01 28.2a 183 19.9 180.0 66.8
e 1mk=E2 4.6 ab 23.9 ab 8.46 27.2a 195 25.8 158.9 69.1
AARRI1:40]1 3.6 de 18.9 ¢ 6.81 21.2b 103 14.8 112.6 49.9
HARIL:F]2 3.8 cde 21.2 be 8.46 23.7 ab 110 17.0 113.8 42.6
FE1:%o]1 3.4 e 19.2 ¢ 8.04 20.8 b 9.5 14.9 87.8 32.1
FE1:%0]2 3.5 de 19.4 ¢ 8.26 21.5b 110 19.5 79.9 29.1

AL 4.5 abc  22.3 abc 893  25.0ab 105 22.2 139.9 43.4

T e 5.1 a 25.0 ab 8.77 28.1a 255 43.95 189.0  104.7

7) Mean separation within column by Duncan's multiple range test at 5%
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BT AL A2 ARkl AR 14012

el TFEILHRALL e 1mk=2 FEi L]l TFE 15012

AR 1-16. C-87Aulel do] viXe] 577} 8w Phal Little cherryX(PhalEnshynX}Yukinei) ]
of A%
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X 1-9. C-gA At HFEAa]o] Qo] wjAe] FFo| wE
.7 @[ PhalLittlecherryX(PhalEnshynxYukimai) ] 2] A%

9= 93 98 =27 AT Adw ox o3
() (cm)  (cm)  (cm) (2) (2) o0 (cm)

WApel1:mbal 4.2 242 932 262 955 385 107 19.8

S R 50 259 801 282 1800  66.8 183  19.9

I ED 46 239 846 272 1589  69.1 195 25.8
C-87  MARI:Eo]l 36 189 681 212 1126 499 103  14.8
L%ol1 3.8 192 800 208  87.8 32.1 95 149
1:%0]2 35 194 826 215 799 29.1 110 196
WAl 45 223 893 250 1399 434 105 22.2

-8 5.1 256.0  8.77 28.1 189.0 98.2 25.5 33.95

AR 1AL T 3.8 23.7 9.03 255 91.8 44.3 13.7 26.3

TEj1mFal 4.6 23.6 9.03 26.0 143.7 56.9 16.0 20.3

FEf1:mba2 4.2 26.2 9.23 284 145.0 74.3 18.3 29.5

v E ARl %ol 46 274 871 305 1209 45.9 1.0 21.2
FH1:5o] 1 36 235 7.93 253  129.9 39.0 12.7 233
FE1:%0]2 4.4 260 872 284 1449 52.7 185 208

R AR 40 222 852 237  121.2 44.6 153  27.3
Tl 4.7 26.5 885  30.1 155.2 72.5 19.5  28.2

G A s B E Ao 2]
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8cm) 1]l BV|HEE Y% F 3T s A SE 9ol Scm ol
= TEE AAst 37REzre] SRS #EEIT olu] s AT E o

Fom AHEE d2TE XFste] dd&5Frse dF< Hyponex(20:20:20)
1000Wf M2t =7 10008, @2 1000Wf ¥, dto]== 1000W), ~EZF 2000HH Y
< 159 4oz guAmsigleh s BE AP 33 493t Aagds 2t
=93l A70E Osmocoteds St b5gs AlH|ste] ASHAIE 8/Y &<t 23 AF&3)

ik,

2) 1YPvlE AxE 9t AT T

2~370e At HE gete] FH, FEH+uARRIZ2-3)E WA 28] SAHdE
E#7 15cm)oll A Alsta igdu|s AJdS AATh Hs 2= 4019 $<t A&
e e Aoz ddeAd  A#EE=0smocote(M =44 N:P:Ke] &3] &0]
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¥ 2-1.N, P, K &4 74

H 294 A¥ B& cH
N 6.5 20.0 10.0
P205 6.0 20.0 30.0
K20 19.0 20.0 20.0

aL 4
Lol AstAA S AHste] AAE ASE7]e] HE doE AR g
2 7 Uniconazoled} Paclobutrazole® 100, 50, 25, 10, 5, 1mg/Le] == A
1 1402 Z7|203a5 ader A dAsEE Astr] gk A5
w35 %}% AVl olwol = FrEf+ula viE ] s AR 2-33 Zolslo]
AAE o] &3 HAAHBTHS ol &siom Al Ay & 209HEAE Fo

ﬂVbLQ- a}od HPﬂ/l A7VE shizlold] 2/3= Ag-= WS AdastE 4714
F 217 4cm, 8cm, 15cm ol o]2lsle] dj&=Ft(upa A X+ o] 7))}k vl
= ZAbs it

P:K(20:20:2002 A% OsmocoteE &9 4gS AW o™ FE] 41X
E o] &g FAmEA ]Gl A Aufstlar A ed 308HTS FU
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Hol A A SdS FHe AstE AsA skt ZHolet Aol 4em A=~ Y 3}
B AAo] 4emet Zo|7F 4emel W] SHE Zeaw 1ela A7 18cmel 3HEd)
o8 e HE AE CPSH W g A% vkeS 2 A3(A 2-4~2-9) &8
HY Y EE A AAoA 71 Yy das Holal gt

CPu e} =ejavt SHe| AxE vlud] & o A5, A BT ZeadtoA &
g3 Aol 2 AIAE RAF Qi 53| A F AFAA 5 727, +F

al

9.5cm, &F°| 22.5g¢1d Hkdle] CPHEE <4 6.5cm, &% 9.0cm, &F°] 20.6g2

2 gdgt ASAE Holal gty 1 mE ASE JolA 0.271, F8S

0.8cm, 9% 0.4em 28]aL AARE AAFTE 1.4g0] % YEFRHh

olggt Ayt duk sto] o7t 7 e Zejawe] el add A3E
A

|
*

b 7o ofdd7} Azl v 53] Eade] A4 & we FEHE AAEI
&

)
o
4z

=
Sl £ A AF
Bmoz 1/24% Wol ANTA HomZ R 79 fF F7ho] 4 Fuw
A% Wy Agw bk gele] ¢lol 454 Afol ERE o] el Aow
AR oleld ARE HWAT 5 Ax Aol AWFRIA KR ANz F9D

F qek
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A}zl 2-8. CPHE

¥ 2-2. @718 4, CP

A 2-9. CPE(EW)

AFHI T ER ] A5

A A% HdE 25 ¥ AR Ay

SE &) (cm) (cm) &) (cm) (2) (2)

et A=) 3.2 7.9 5.7 7.2 11.5 45.9 22.5
CPE 3.0 7.1 5.3 6.5 10.9 445 206
AYPHLTEY 24 6.9 5.0 5.8 11.1 420 195
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42 F K7 Ag| v AR 2-10) AA AHoR = wf =
Aol A 7 2 AaE Bolal il spolxH s A, AEF AP, o=
= AT, 84 ATt aga dA bR ASAE dER
B Age BE AE #3 94§ HH|Z Osmocote(20:20:20) 4gS 7M1 2 87143t

% 23] Algsta AT 659 ARHEE Rrtdor A¥d Az gE2d A

ol A A jE A g AT 126.9g02 7P FHA UEhssl ol 2EF 9|
AATY gtk vRRA BT AlGe] i gtabd Faeek A A el o gk At

T Ak 58] AR 2-11014 B owpel o] o] abztert Al AET gl A
7P el ol o] e AW ApAl 7P 8 aloln® giabd MR

o) Ago] Wttt sHATH

AL 2-10. ¥15E A g (Hyponex, YE7, 84 dlo|tz A~EZE x7)
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i 2-3. HlwE A AS

F= 93 A= = =3 A3r A%
A 0D em e 0D em @ (@
BT 4.9 16.4 6.9 8.2 15.3 105.2 63.7
Hyponex 5.1 17.5 7.5 10.4 13.4 120.6 70.5
=70 5.1 18.3 8.5 11.0 14.0 123.5 71.3
84 4.7 16.8 6.9 8.5 14.9 118.7 65.2
slo| =2 5.0 16.5 7.0 9.2 15.0 113.8 66.8
~EF 4.8 17.6 7.6 9.8 15.2 125.9 68.5

2) PR AxE 9 AN FE 7Y
2 Alge Al# F2d 113 Hyponex®E ARSI =dl N:P:KS 2A2 6.5:6:19,
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20:20:20 1g8]al 10:30:200.2 AZxH AES AEY ARSI A
7] AL @AV Ad 5 5 CPR Hookﬂ e 3hY e3tE B)E
AALE=7E Asske 445EH NI ARladE AAsIA AH S ST
Mol nE@nRE Aded=t Al 378 nte 17H‘*‘ Al Bl 8T
TS 2 AR Hlig— ARste Ae HAoR st wha AT obd Ao
TFHE AREEd A o] mjEd2 He §H F2E FHE a2 §43 BE 4
A M EEO A ywx] o] F3hE viaw A9 XHHHO}” el =8t
i & Aulel g9 384 N, P, K AlH] & SAs7] 913 AdoMs 9
27 YA FE HEYS B Fa dd. = éli¢?:~°] 20%<1 20:20:20 #
F/]Oﬂi\i A7 5.270, 9 18.2cm, ¥ 8.3cm 18]al AN §X] X 122.9go =
7 2L ASHES Hola 9t $HH QlAlo] &4 H] 38 =& 10:30:20 &
Aol A= o Aoz B w 20:20:204 TR BE FX7} %guq =35 9
A dEo] 18.2cm, 8.3cmelH WSl 3.5cm, 0.8cm7} Aorm 2 A7 o= <l
U M Fee 2307 SYR AEE AATE AT A0 A2
& 20% A=7F AAEoln Aade] 6.5% dabde] 6.0% AE %
1030:20 Aelel A%ol Be AL A A8l A Aol BERE
2919¢ ¢ & 9k

\Ia_
=
O
o
i
_0|L

w &

9]
=
L=
hal
<
RUS
o
T

N

Flﬂ é’.‘:‘

ro, ﬂ.lﬁ

AFA 2-12. NiPiKeo] Ao W& A4 ( 6.5:6:19, 20:20:20,
10:30:20)
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E 2-4. N:'P:Ke] Aol mE AS

a4 A 9 =<5 <% A3 A
~ g 0 (cm) (cm) ) (cm) (2) (2)
6.5:6:19 4.9 17.5 7.9 9.6 16.0 121.5 68.9
20:20:20 5.2 18.2 8.3 10.5 14.8 122.9 69.5
10:30:20 4.8 14.7 7.5 9.2 13.1 120.4 68.2

v 5o T/ A¥(g/100g) B3 (g/100g) C¥(g/100g)
Urea 14.2 43.5 21.8
KH2PO4 11.5 38.3 57.5
KCl 23.9 10.8 0.3
TZHA 5 64.6 50.9 42.2

L8 ETAA 2%s] #aste] NHae ¥ was vy a8a ad=
AEol FaEe] o]&H7E k. a4e] #EAER] NHi-N2 @iberyel =

si7be]= e e] BARE e BEEkgith
ZZA 2= dolomites} WIELOES ALggon v 8 1eke] x| ko] tha)] B
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Z3t}. dolomitex= CaO 30.4%, MgO 21.9% Sf3ta Qo] Z&E3 nfavsY &
FHORE oAl Aowm AtmEW 4% dsirte|v) et om= Sl ARt A
A A Holng Edko] HAa AHdom Wstd 7heAdol 7] wWiEel dolomite
THe EY pH 24839E g 5 o

webd F2-504 AR 7]1%x#e A B, C¥ HERAS FAsged o=
Egiz sl Ee] AS5dAd vse a5 et st 719] core Hlml g
12 795 3ta(CH) Al S-S vnxzAd S 7HAL coretl5E A4 5 HlL

A owe) W@k §EE0] ek JYNYY] B FHE & A 4L A A=A

2 % olesh o] EAI fEHOZ
H 47 4TRe 1A A9ss AW QFest fol@ 134 27 ARl

& ATl el

(D 54 A& 2P EAGFEA)
Poly-L-lactic acid(MW: 70,000~500,000)
Polycaprolacetone(MW: 10,000~70,000)
Alipatic polyester(MW : 10,000~50,000)
Polyuretane(MW : 25,000~500,000)

(2) ¢taA A& ZHEAMTE4)
Ethyl cellulose(10,000~300,000)
Nitro cellulose(10,000~300,000)
Triacetyl cellulose(10,000~300,000)
Poly ethylene(500~10,000)

A5y

rlo

Hl =84 024 Nitro celluloses 184l

2+ Alipatic polyesterE A3 AF-&3}9 ).

rlr
o :
r{r

- 163 -



i

ARZl 2-13. 1, 22 9 E H|E

olu] H]48A4<Q 12 ZE A ZA] Nitrocellulose?] I]E-& FRHETL0] 2.5g/m%/day

A= 150~50um7t S =5skan A FAl Bl 1.5~32%
7F EA sl ek #8439 22 IR EAES] FA9 vle dis) 2~40%7F HEF
A
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AR 2-14 AzE nyPH| R

il
ol
M
L)
2
i{l

S

t

a3 A

4) TAF AFEE NS A distA A9 5
=

A AEdE LS S1e AEAl A el Aol A Uniconazole #2]o] &=
B A w57t moldas @574 Holrt #olds 11 2-244 B 2
100mg/L &=l A=

9570l dol7k 33mmeld] wksle] FEA oM E 44mmE
g 1lmmE &5 IS Yeld d84 A anrt g

A3s

T2y} Uniconazole 2] § AlZbo] Aipgle] mE ¢l FdFE s=7F =olds
5 Fdo] ZojAnE du dH4e] dFanuter ugdEe] AnEs dHAE -
oS GAskaL AT 2-3). ob&d] AgsEe & Fe AFA|7IE vl
A8 2-4) 25mg/Lolde A v2v 2719 9% & 7Tome WHojulA kg
S HoFa glo] Qo] S Siststofofrt AFEA VlEo] FolAe= S TN =
FA%e S & ¢ vk a¥ 2-544 B ow §F ASAIVE WSt E
FE7F Folda S FolHoR AdAEtet vEE AsfoF & 8ol aqdTh Eg
olo] FAE AHYsEr} =L£4E FAYA  Uniconazole 10mg/LA &Y A%

40mmel ] wkelo] FA oA 3.5mmE YEH A Qo] 49 s =55 1

b A AT er B o Img/LA = FAERY 1g, A ASE 58g T
e FAE 7HAH 53] sEA7F Smg/Loldl A& sxet vkl st AAF
de AFS B

T ATHGE 2-8).
mEbA] shsiAlZA T 1EL AEAAS $18 Uniconazole A AR5+ A
2 2-15914 H&= ke o] Img/L 529 g3 &= Ayt
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E 50
E
i . T i
N g0 == s * —
20 35 T I -
RO T 1
Kir |—I_|
o 30 |
100 50 25 10 5 1 control
Uniconazol®| S=(mg/L)
713 2-2. Uniconazole?] sxol W& ©&7 9] 7ol
6
—— 100mg/L
5 —=— 50mg/L
% 25mg/L
E 4 10mg/L
g1 —X%—5mg/L
5 —— —e— 1mg/L
—+—control
2
Sep Nov Jan Mar May Jul Sep. Nov
Monthly
1% 2-3. Uniconazole? &Xo] W& Al7|¥H 3549 W3}
35
30 // —e— 100mg/L
2 ® —=— 50mg/L
£ e 25mo/L
c 20
8l M —*— /L
L —e—1mg/L
ey ——@%——% | |—+—control
Sep. Nov. Jan. Mar. May Jul. Sep. Nov.
Monthly
718 2-4. Uniconazoled &xo] W& 7o W3}
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11

Sep.

Nov.

Jan.

Mar. May Jul.
Monthly

—e—100mg/L
—=— 50mg/L
25mg/L
10mg/L
—x— 5mg/L
—e— 1mg/L
—+— control

1% 2-5. Uniconazole®

o] whe gFel ws

4.5

Al (mm)
D

Uk

ol 35

100ma/L

50ma/L

25mg/L 10mg/L

Uniconazole| 8=

sma/L

1mg/L

1% 2-6. Uniconazoled] ¥xo| w}& <lo] F74

¥ 2-8. Uniconazoled Txo] & A&

9 9% 9% A ¢4 25 2 AE AsHE
A 2] oh (m)  (em) (mm) (mm) ON) (m) (g) (2)

control 51 29.07 873 3.53 44.00 15.3 25.8 189.0 104.7
100mg/L 4.2 4.77 753 4.37 33.30 8.5 7.6 62.3 23.5
50mg/L 4.3 593 797 4.32 3530 8.2 9.8 75.0 40.7
25mg/L 4.7 7.10 8.69 4.28 36.30 7.9 19.5 96.0 534
10mg/L 49 1377 9.13 4.10 39.00 14.6 20.8 132.7 62.9
5mg/L 5.3 20.07 10.00 3.87 41.00 13.2 23.0 1829 949

1mg/L 5.3 25.07 9.87 3.78 41.70 15.8 24.9 190.0 110.5
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= 1.0 5.0 10.0 25.0 50.0 100.0 (ppm)

AR 2-15. 34 CPE Y #AHA & Uniconazoled & A glo] o3 A&yl

ol

Alghk o shAl o] U F<Ql Paclobutrazole A gl9] A5 4 @549 AES JA =
= a9 2-704 veial =l AEls = 100mg/Le] 7

A= 44mme] FAE Heolal gl 11mme] zkelE 7S &
kA% Uniconazole®] 759} #o] AgsErt wolds 9574 A4 avrt
Auldsta &S ¢ 4 k. Paclobutrazolex 2] X7} mold 45 Qo] v4¢x
Zoj5o] FAge Hle]l 100mgL Azl A7zt 7Le] Aughe] uwle)
127 A8 B 4 dviad 2-8). 29 2-9% Agsed 949 W3 Fol=
YEJ 22 )= Paclobutrazole 25mgL™" o] HEsrs ASAE wxE9e &
F 90al 10mgL™ ol3le] TRl & TEE S TAE BHAFa vk %9
W3t E A wE7) ol wiel #ZAstar gl 18 2-1000A4 K kel 2o
ImgL ™" FEAT7 FAeet AR A4S Bola glo] Awlante] 4o e
Ao® et 9do] 4 5~10mel ' FEHY7F F53S Bol o 19 2-11
A & 4 Aol Ao FA W3l gk Paclobutrazole 5% A7 ¥+ 5%
7} ol wet Auldsh RS UERU A o] # ¢fStAlE Uniconazole# 2] 9}
Zol GRS AAste adE s BAFErh oldE % AFAV FANRYE

=
DA ow ehng SR Aol SREALS 9
=

fol

1

AP A Be] AHEE
sk s shA] Aol uigh Ba
w2}A Paclobutrzole A8 =5 4317 93 Aty ASZAEAAE F 2-99

- 171 -



A AR AR FSES Hustr e FAHAS £ JdEul 5~10megl B
oAl =22 Mel 3 4= 9t} 18] Paclobutrazole 10mgl ™! % AHg3E dF

At AAZFAAT 5mel ! AR 0.23mme 0.2g FA AS Adstis g4,

A%, GFol 9T Aoz YERT AR 2-168 4AR AES J™ud
Paclobutrazole A 2]&¥7} A AFHoze xRt 453 £33 dF79

AZAAENE 4mm AEE 29 F I Smegl 9 ¥E7F FHH 3 o] e Az
= Uniconazoled 7<% Imgl ' =7} HAHEwol AL 7Hotd u s 22

Lo FREE AYEEt 0ES ¢ 5 AUk

£ 50
E
_8 45 - - ==
M40 == T = —
ol
" . |
K
ol 30
100 50 25 10 5 1 control
Uniconazol®l &s=(mg/L)
1% 2-7. Paclobutrazole®] FXkol] WE @574 o]
6
——100mg/L
5 —=—50mg/L
= 25mg/L
F 4 10mg/L
a1 —¥—5mg/L
3 —— —e—1mg/L
—+—control
2
Sep. Nov. Jan. Mar. May Jul. Sep. Nov.
Monthly
1% 2-8. Paclobutrazole®] F=o w& ¢4=2 W3}
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35
30 // —e— 100mg/L
2 ° —=— 50mg/L
€ /t//k’/: 25mg/ L
c 20
g1 10 / /></< —%— 5mg/L
10 —e— 1mg/L
5 — = = ¥ | | —+—control
0
Sep. Nov. Jan. Mar. May Jul. Sep. Nov.
Monthly
I3 2-9. Paclobutrazole?] &0 & 3o W3}

11

—e—100mg/L
—=— 50mg/L
25mg/L
—<—10mg/L
—x—5mg/L
—e— 1mg/L
—+—control

Sep. Nov. Jan. Mar. May Jul. Sep. Nov.
Monthly
% 2-10. Paclobutrazole? sXxol] W& 3= H3}
4.5
€
s 4
5
U+
or
aﬁ ) [
3 L L L L L L
100mg/L 50mg/L 25mg/L 10mg/L 5mg/L 1mg/L control
Uniconazolel s &=
13 2-11. Paclobutrazoled] ¥ X0 w& <lo] F7
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¥ 2-9. Paclobutrazole?] x| W& A5

A2 A G HdF A5 9d5AE 25 2 ARE A
(mg-L™" o (em) (em) (mm) (mm) O (m (g (2)
Control 5.1 29.07 8.73 353 44.0 153 258 189.0 104.7

100 4.2 477 753 437 33.3 85 16.2 785 426

50 4.3 593 7.97 432 353 8.2 189 1251 60.9
25 4.7 7.10 869 428 36.3 7.9 195 1653 82.2
10 49 1377 9.13 410 39.0 14.6 24.8 192.0 106.7
5 5.3 20.07 10.00 3.87 41.0 13.2 25.0 191.8 1054
1 5.3 25.07 9.87 378 41.7 158 24.9 190.1 109.6

iz 1.0 5.0 10.0  25.0 50.0 100.0 (ppm)

A 2-16. &8 8 CPE.9 A2 & Paclobutrazoled] 5% xglo] o3 AL1ES

& 27k Aol AjulEste) A
ol ol=gA AME = A Au 3/MLo] AFsAANEE Byr} 3R wtow
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T3
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m

A
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SR

e s HE

Z AthAH 2-19, 20). °l<}
15cme] B X Eo| A3ty 22 7} A
ol A5+ e A ] A= v

o

Aul 478 e]

0

YA

AyshH A
19 1/4%F
olg|gt A = 22k 7

[¢)

=
nu]'

2 w2 AR At BYE T
ATHAR 2-18). 1x7H4] + 3~47049 AdE He
AlAo] HBR HA o] 8cmQl HIYXE 23}
ZheElE FEE o SHdE nka
T Aoz AH

i

v S

A 59 3a Y AL AAE =
el vjigel Aol glomm Ao
& FFoR A, AsHi-e Aol
E AR 7R A7 s ek X
of Aulstn=A wAlH @Fow

"
v 48 wr
AC)

e e
fol
)
T
1o,
s
0%
o
)
n
2
tlo
Ho
N
N
Rl
St

=]
yAzze] A FAHEE A7 2-18%

kol

e
it
+
%0,
32
o

2 F&5 = Osmocoted st Uujet
dlo] A &H oz LR {550
AU o]Fe] A 19
AR ek vk A A A 2] e} H]

=
AL 7HA ol A RE g

ox
oy N
LU

folr
(o
2L
=
i
=
il
ki
e

st &3 ol & Awl He @ 94F 25 2 ALE AsHE
o (em)  (cm) o (cm) (2) (2)

[ 2.8 7.4 5.3 6.8 10.6 45.6 21.7

4714 4.8 15.6 7.5 12.3 15.9 124.0 68.7

84 5.3 19.1 8.9 11.5 15.8 121.8 704
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AFA 2-18 ZeaH2XE 37 9AE o)A AulE B S

(A 4cmEE, A7 8cmEE, A7 15cm*E)

AR 2-19. =8kA R 1A 7R 0 AR 2-20. 1~-33F 7hAe] BEAR(F
3MNE datd 1o A )

AR 2-21. 1~37F 714 9] BA ()
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FA8 Fobd GE gl Autend 44 29 ¢ Y3 2R
F wodelw Een FYY 23d fU@ Aotk W Fdole ¥
o W EEol A AR Brug F

o Wold 7bi qlth. S8 ueks o zawe] $ollA Amsis 7

il 3

Al Te] e 42 BE 109 skl dojuhar ojzle] Zro] 7]
ZHAE oF 120de] Atk S 2 @] solgdd s Fe-shs 891 AL ddolt
EE AEel v 2| A2 oAt ol s AlEE el 5ol ATy @
Zol A Aflel 37 o]l ol At EFE oftE 18T, F3F 20T <] F-2sto]
T 400l ko] AehbA o] Wk W o] A P shE o] ol % viE
= ofu] Sopgddo] Hof glomm shant dupwe]al ofel E& HATYH 23
Mep7k 7hestet. efuh o] A17]7F o 28T FA7]7t HW ofjop= wd SR
For(i)E Wel B ojgh 2 Holel= BA 0.5~1.0%% GA 0.125~0.25%%=
R Hwd AaES wEY nev|gE o Ak Iy o AeE Faert
Fal xE AojAn FAo] "ol

RS | whel 5o dEm g she Aol Frh 5 st 235}

X}F/}_T’_ S ] %E}
7HE AEAR sk WS RSt Fe] A2Aw el mRA A 5 oAy
ol Atk $EvEel s oA E 9 ®Bavl glov T A elet u

3 wrE Az 44 A0l 3%
oldolziol oM @l 43 @ AL s @A/ 22 o4 © Aoletof At 10~12
2] 23517 M= AeAITe] 5-99e] Ue Holmw £ Aol
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SHAIRE HaRTE oFsHAl 50%H =RE Apgetth ek A T2 H|EE AH|EHA] &
k. We] a8 W #Eshs Aol £ 166me] 249 WS AsiA= 50%
S stuets 16me o)) W77t F e stk

A E o] &3 A E oFF2 w7t 18~20CAHEH FHang AUA A aako
2 o da v flvh oF 40¥el¥ st4 o] 16emPAE Ay R A st} A=
649 skl AHEshy 1090, 7€ A=HE Agsd 1196 2o A},

Ao AR 25TE AAR 1 ool s JAl, olstares FXE, o
o e HAE o]&3te] oJFoe W, AgdE 7tes FoRA FdAAe] o F

ofAaL At} 1

UA2HE Sl Adrts vE 5 3l

3t frEde &%

obz] WA A %

7| e #dE
H

Al z=9] gt HeA 2%, Fk, 32
Aoz q1zks| I

= =
3 EBAY MRS NsERAEY A thElA] Lolr iz} o)

TYAE o] L3 Ay Ao HArRE ofFA AHAANIEENY 650m) e F
AF A & 980m)oll A AAEE . AlFAlEA 7= AE ] Al o]8-5)]
lFAEAHE Ay ek AASY. lFAE T F7F 25+£27T, oFfF 18£2T =
SR 25 FA4L dIANS AE 25 SAHVE ol&ste] 1A WY R SH

74 19 Dakeln, 60959t A2l 5l
Aoz 43 GUA AR P F A

s Ay AL 3wk 9xE R o hdele] wixHo R HEsgit. 52

&% GAE 50, 100, 150ppme] #E== Agahgla BAE 100, 150,
200ppme] FE=2 A3t e, BA 50ppm +GA 100ppm, BA 100ppm +GA
50ppm, BA 100ppm +GA 100ppme] =& A& F3loen, 60d-5<t A sl
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A 2|7} AN slol|l mA= J

A Fo A WANHE ¥ 3-13 #r) Zy A se

7beskal 25Cel3t §3]20TolA FXHL A2AH YA F
ZREHkim 5 2002). EAIFAA A2 4597 9]

o] A AART} st WAFFo] I3k Frlsle ARE

_Ll

& 3-1. a=4A Al o sAE=d

Date of observation

Starting date 715 7.22 7.29 85 812 8.19 8.26 9.2 9.9 9.16
high-land cold
treatment

Eusungseng 3 * 7 7 9 10 10 - - - -

6.17
Youngsil 4 8 9 9 9 10 - - - -
Eusungseng - 3 4 4 7 7 7 - - -
6.24
Youngsil - 3 3 4 9 9 9 - - -
Eusungseng - 3 4 6 7 8 8 8 - -
7.1
Youngsil - 2 3 5 8 8 10 10 - -
Eusungseng - 0 4 4 9 9 9 9 10 -
7.8
Youngsil - 2 5 5 7 8 7 7 9 -
Eusungseng - - 1 6 7 8 9 9 9 9
7.15
Youngsil - - 0 2 7 7 9 9 10 10

57 A A5
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60

50 ELangth of flower
a0 L stalk(Y oungsil)

BWLangth of flower

cm 30 U stalk(Eusungseng)

OWwWidth of flower
stalk(Youngsil)

20
OWwWidth of flower
10 [ stalk(Eusungseng)
O -

6.17 6.24 7.1 7.8 7.15
O bservation date

29 3-1. 54 WH(Phalaenopsis spp)®l 197 A Al Al 2 87
%o] W3

aA AzA ] F-o 3}

37ke] dolzk AA A1et 7 =
o 7419 Aol s oA ol v FAl Untwtoy FAfols HolA
garh(1d 3-1., 1% 3-2)

EYoungsil
B Eusungseng

cm 3

6.17 6.24 7 .1 7.8 7.15
O bservation date

a8, 3-2. &8 & (Phalaenopsis spp.)d] LA A7 AP NI HE
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=

3-2. 3@ (Phalaenopsis spp.)d] LA A-&xv] Az}

Eusungseng Yuongsil
Ober-
vation Flowering Flower stalk Flowering flower stalk N
o. 0.
date 1nitial Half Full Length Width flower Initial Half Full Length Width flower
bloom bloom bloom (cm) (mm) bloom bloom bloom (cm) (mm)

6. 17 9.23 10.8 10.27 46.2 48 3.9 9.25 10.8 10.29 46.7 4.6 3.7
6. 24 9.26 10.20 10.30 51.6 4.6 5.0 9.24 10.27 10.30 46.5 4.7 4.5
7.1 9.23 1020 11.3 41.2 46 3.0 10.13 10.27 11.7 42.8 45 3.7
7.8 10.8 10.27 11.17 53.0 4.7 55 10.27 11.6 11.27 445 52 4.2
7. 15 10.13 11.1 11.27 53.3 4.9 4.6 10.20 11.1 126 46.8 5.2 4.3

aA] A2A Fo 2xo WHtE Auuy ofFA A o] JAx nro} o
A GolAA A 7|Zte] AA JHHTE Fopgt A AAH 2T 7 W %
o} =& Fxo AHE B o Ichihashi(1993)9] B arel o] wre2wol 2o X
oA sty wrE A fvks Bael o] AStAIY w77 J AR w2 A A7)

I
slth. ol olcAe) A el S AELAR ARF] dFez B,

¥ 3-3. 248 A7 F2o Hd 2 2 F
. Temperature(C) Humidity(%))
Observation date b o\ 1 gseng Youngsil Artificial \oOW”  Busungseng Youngsil 1ificial low
6.17~8.15 20.6 19.3 22.8 90.2 83.3 90.0
d 6.24~8.22 20.9 23.1 22.8 91.5 83.6 89.2
a 7.1~8.29 21.1 23.4 22.8 93.2 84.4 88.1
y 7.8~9.6 21.4 23.7 22.8 93.3 84.0 86.8
7.15~9.15 21.5 23.8 22.7 92.6 83.7 86.1
6.17~8.15 17.8 20.0 18.5 96.3 91.9 95.9
N 6.24~8.22 18.1 20.3 18.4 96.3 92.2 95.5
glg 7.1~8.29 18.4 20.5 18.2 96.9 92.9 94.9
ktl 7.8~9.6 18.3 20.0 17.8 97.3 94.1 94.3
7.15~9.15 18.1 19.9 17.5 97.2 93.8 94.0
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AFA 3-1. A-&x] =3 AP 3-2. ALAY 69 17Y
(32, a=x])

ARRL 3-3. A2=A2 6¥ 244 AR 3-4. ALAE 78 1Y

(argg=], 94) (27, 94)

AR 3-5. A3 7¥ 8¢ AP 3-6. Al2A7 7Y 15¢

(A==, g4d) (A=A, 94)
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2) YA S o] &3 A2H YA TEEA YT JEtel] vA=

¥ 3-4. 3 W (Phalaenopsis spp.)d ZEZE Ao wE 34 &34

Treatment BA(ppm) GA(ppm) BA+ GA(ppm)
hormone
Observation 50+ 10 100+ 5 100+ 10 Con
e 100 150 200 50 100 150
0 0 0
Eusungseng 1* O 0 1 0 1 1 0 0 0
7.22
Youngsil 0 0 0 0 0 1 2 0 1 0
Eusungseng 2 2 6 3 2 4 5 4 4 2
7.29
Youngsil 2 2 4 0 0 2 4 0 4 0
Eusungseng 3 4 7 3 5 5 6 4 4 5
8.5
Youngsil 4 4 7 2 4 3 5 7 6 5
Eusungseng 5 5 6 3 3 7 6 5 6 5
8.12
Youngsil 6 7 10 2 7 6 6 7 7 7
Eusungseng 6 6 6 5 5 7 6 5 7 6
8.19
Youngsil 6 8 9 5 7 8 8 8 7 8
Eusungseng 8 6 8 6 5 9 7 5 8 7
8.26
Youngsil 7 8 12 5 7 8 9 9 7 9
Eusungseng 9 6 3 7 5 10 8 5 3 8
9.2
Youngsil 7 8 12 6 9 8 10 9 7 9
Eusungseng 9 6 8 8 6 10 8 5 8 9
9.9
Youngsil 7 9 12 6 9 8 10 9 8 9

87 WA A

A ey A] AAzAAAY e 53 GAA S BAA YA sE7F 5S4
s 7 wol WAl o BA200ppmol| A1 374 A7t 7HE Bkt BASH GA

&A=

-

A s A=

Z-9F & Aol HolA ekdTHEE 3-4).

- 184 -

BA 50ppm¥™} GA 100ppmoll A 3+74 e w7}
BA, GA, BA9} GAT & 4o 2 eI O S8 s U
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@ Langth of flower stalk(Youngsil)
B Langth of flower stalk(Eusungseung)
Owidth of fiower stalk(Youngsil)

O width of fiower stalk(Eusungsuun)

60

50

40

30

20

10

O Q N} Q
S ® S S o o $ N
F & & & s & x@é@\g xcy\@*b & ¢
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% 3-3. 3 W(Phalaenopsis spp.)e] T2E Aol ogt 3}7zo] W sz W
s}

wBA Ay o A dol= GA150ppm A FolA 7HE AA ek
on BAXHEA g4 Fo] Folxth= AegS HUTHE Ichihashi(1993)9] B} 7+
o] GAX Y E&FHT #HA dehton oFAA A HA TN 3HE ol
AA vebwtth A FS AA g Tl FakelE HeolA ko GAXE Tl Tt
a2 #A vEbgth(2E 3-3)

3}
o
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5 @ Youngsil

W Eusungseng
5
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Q Q Q Q Q Q S <> N
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@) Q?‘ Q?‘ Q)?“ @V @?‘ ?f)g ?\’\Q N O
Q0 & 0?‘
¥ ¥
X
a3 3-4. 33 W (Phalaenopsis spp.)e] TE2& Ao o3t 7|3} W3}

RAGzAA Ao 9 astre s AddA e GA AN 57 5555
23} 7F Wol WAIEQITE. Chen®t Chang(1997)2 A zd=4 AgA 71837,
stE| AL 5 AgAs7E vdebdota Bagk byl 9o EAPOAE BAX S &
ST E dEz2TRY AL sshr AFS HYlow 53] w5 555 dE2TE

v 2357 42 AFES AAEFAA Balou GA1S0ppmoll A= iz R 8
A B AskE BHlow GA7E &Sty R & 98-S 3 3low Bt d
3-4).
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E 35 mEE A ATt gcte 2R % 5k
Temperature(C) Humidity (%)
Observation date - -
Eusungseng Youngsil Eusungseng Youngsil
day 7.2~9.9 21.3 23.6 93.6 84.4
night 7.2~9.9 18.3 20.4 97.4 93.3

A Aol A el rpRTA R S EEA R 2o WHItE 4
A Aol G By vk X qolwA A 7|t AA ARG Fopgl
Aol A3 2T 715 $& %9 £ Fx9 A3AE B o™ Ichihashi(1993)9] X
aef o] We Pret w2 FRoA AETF wEA fvs Bael o] 3 3-69
M ASAIY 77 ARG wEA A skl

=1

3-6. &7 & (Phalaenopsis spp.)d] TEXE A7 Ay

Eusungseng Youngsil

Treatment  Flowering Flower stalk o Flowering Flower stalk no

hormone full Tength Width 7, full  Length Width ;.
bloom (cm) (mm) bloom (cm) (mm)
GA50 10. 6 389 4.7 4.3 10.20 335 48 25

GA100 10. 13 39.9 4.3 4.4 10. 24 44.3 4.9 3.3
GA150 10. 13 02.6 5.2 6.1 10. 27 40.8 5.3 3.7
BA100 10. 14 42.3 4.8 4.8 10. 27 41.2 4.8 3.7
BA150 10. 20 36.9 5.0 4.3 10. 25 34.1 3.9 2.7

BAZ200 10. 13 4177 4.8 4.6 10. 24 44.1 4.8 3.0

BA+ GA
10. 13 404 49 4.7 10. 27 39.0 4.9 2.6

50+ 100

BA+GA
10 .5 40.1 4.6 2.0 10. 27 441 4.9 3.4

100+ 50

BA+GA
10. 20 44.3 4.6 5.0 10. 27 345 4.8 3.5

100+ 100
Con 11. 4 444 4.8 0.2 11. 4 43.1 4.7 4.6
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AFZ 3-7. T 2X A7 BA 100ppm AL 3-8, 2% A7 BA 150ppm

(a3 =], 44) (==, F94)

- b —

 Em e LY — =
e [ -

A 3-9. 328 A BA 200ppm AFA 3-10. &2 A8 GA 50ppm

(A=A, 44 (A==, 94)

ARzl 3-11. 2% A7 GA 100ppm A 3-12. 2% 2] GA 150ppm
(==, 44) (=], 94
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A} 3-13. ZE2EA Y AMA 3-14. S 2 A
BA+ GA(50+ 100ppm) BA+ GA(100+ 50ppm)
(A, F4) (=], 94)

ARzl 3-15. &2 A g
BA+ GA(100+ 100ppm)
(A==, 94)
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AT AFA 0] 25£3Te] WS 7HAAL Jar YB3 FAZE=7F 13T &3]
Hol 95S 9% h2u] A7 g S widstazt AFdsta FAAAE ety E B
st etrleAy el A Bidale-2~E ol &ste] 2dzk Algsiglth. -4
st e-AE 2302 agla Ay JfuEE FEHAES PAEE AX3 5 Auat
o= HYS wrEo] Al 4T RI2AAS ZEE vldshe-29 WAL ARzl 3-164
A HBE wkep goh E=3 s dg Al gt aud WS 918k Hdgh
o= MEY fFcRRHE AMATE fote] FAELE 21, doRE 2EAEA
o] A RE AXFe F-E Wstd st Hdko FsHS F43%em H
duje] 255 25TCTE As9S we ddule] a8 vuwids] a3tk 19 3-5
S B 3FoR Bt AXE vd s A 9 Lt Ha FHA
s YER A ded A "HE 3R HA2E7 10C WeE fASaL loens
3% H2%x9] AAd 9ste] 10To]de B a3E £ oz Yeylt) o= H
d 179 uo] 3T HFEHE 7/HXEE 27o|H 6T 18a 3Fo2E FAX
Az ogte] 4T AE7F HLHeS ot dubq oz defx]7|o & v d]
B 130] 2T AEE Hadts A2 s 7 JAT AFEE vided oste] A
w7t ses Fo] EF Ao nlE] & A dolmz Aol Hd I E Ao o)
He Woolyel WFe] aftA ok & e Aol sk aEa HYS
Aufee] AXFFoFA 3T Hagds F7I=E d& F Jornz a7 3-544 4
ERyt wpol o] 299 vt Hil, HA Rk Fol TTCE &

Ed,
2 5 T AAR 3 A ARgE AuiEE 171E 108 o
X21KWx36.19(C5 & 2.7439/14 (1041 AFE71)9] Axte] AtEs Rz %
7] Adel tha Hosiths AR S Alstas shvle] AL FEo]
53] 1 9o Al F7kEe] Fekeithal 3 4 e ST Aol 9o
Ay
-
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T = 54 5§ dEAa7F HJenek
ddes ¢ davt glenz dgAe A adsE d& F . 2y FaA =
< A FFEL A Aolrk I B S ddAaTE 2 AEE 2 Ao It
)l SAelu= FAA FFo] Aol sistale] dxaxt =3k F34F v st
SRR ARk el A Aufd o]l 1dA =7 A = ShE Hfeze] B wWEo] AJs)
A GARE 21 oo]Foll= e R fAdo] thdetA Ha o]yl #yEol AT Es
HAWgors Fstrlol= Bel7l B dAE ol Edhlel el d& A
71 afles gt 9 b ARl et dd AdEA Hd vk A
e Wworw AFE F& HITY ASS A Adiskes ZAoR degong e
deto]l gl A7zl Zasit. webA ofeh e HE FHaslety] 9% & Al
o] AaE Avlehd CPEEYE Aol 8cm7tde shEoz of2so] A% ©A
671d A= 2o¥ HE 222 ANT o A7 12cmE = k2ol 23 A9 &
- AAE d9dE AAstr Wl 3 eitE adlE WReta dubaAnlsis
Holth, o]#A H= A9 £20] olFd AL AHAY Mzl o= HYPES
shE&ol ets Afr=ol AkAst Ao w vfow =EEE et 79 glojA]
A dez T A e =5 5 et 2 olfre A AAVE A"
o] EAE 7ML glems T3 54 s wibe] Alwe] Ll e A
AE5S =ES 5 A

FEYgo] A € o]

o= " AVl CPEe 44 §F 1671dold Ao A
@ Aol BR o] Fo= ANAY 5 SpohestE frle 2

T lenw 27FSE flsteds Sohwdt AHE AT 4 Adnh ol Hae] 9
ol Aohs Aee Adzgw #l2e sdor qlste] stohwshrh EdEe 129
T8 =4,

C
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(@)
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o
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o BT £ At FEl AL B S Atk AW 28A e Aol FA,
A EHEEAVE Qoo ATl T Al & 5 Qi FA AN 18
gislel £molA o 309 bl AL Azt el FEE £le] Hom of

A AEs QA9A dojd AdS o] &s Y Al LA S o] &3slefof Ft.
ATolME ANA A Zarh A o] 84 B B yeigoen
BA o] PAEE s 500mol A% A AeAe e G ol
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7He oF 459 AHrol @ FALE zteE Ao g yelytl & Sof ity 7ol
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Foprrel duArt HaA M @yl ese] B4
% % AT EY B2E Aul] o solps FAAFZE BA

BN
N

50mg/Let GA 100mg/L &&x]g]Folx T2 Bt 209 HE9 ] 7h3t =
a7E gt 3 TP u2a T dRoRE FHY] 2=dEY FAbH
T AFAE BFEY d R E R Bk olele A S SAIde] Amnzt AL
TN 50%E Hvha = wf Amu|e] Hibgcre] H4s] T ol # AT
A= %b% AARIZE Aosh Al FBAbERE @ ol Xl sHARE 2% Hld e9-A~E A
A5lal 3502 AFNEE FHANS AXsY AuuEed s 4Fo2 HYS A
x| 3} aL HHM Wulthel] WP AGFHS AXs e B9 FRaEd 23719 AA
o} vlwste] 10%7vhe] 7hev2 95 ¢ s dun "3k wieks FH s
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Aol ESHEE A% A Fo] Hojof ArICsolEEH, 1983).
Fel A SN 187099 BA F3lstel ASF FANAH E
A8 Hata 9 A7 ASE gt Fowe] R At =

s Aow dARd. =uel A J1Ee AAd PHe 2984 Taw

0

NS = roh

2

_%HOL

A7) g4l glols amd Aol of - Aottt & 1999). Bl 3t
4o FHE oF L A= AsFe I A BEA o] &P A Aol &F
° &2 AstEWA 2 HlFo] FobAAL vt Ul AHlTER ASE FAHoR I
HA aEd E3h Ak Fedol oS F-ZEAAL ol AN FEAAH
FE g oF *ﬂif\1i%01 Aottt AuAgE= old Eshe] nEA, d=HALS
7VeA e #5HE ShUE Ebb and Flow, S94 &5, d48454 vE, AX
o] &3k FE A wEA Aotk ANE &2 AR ATl Hg
uw}

A

S Ao TRt &, 1999). AA AL e BgsaR s FHol
A AgEel A g A FAES A

= & A ol A A A ul
shito] ofd thE AEIE AR Al Sl vAE el B A= ok 27
of F3 A E ffsto] AREHAL Q= AARE B B IS Y A 2ol 5
Q= Hras AARgdol glo] AR e AriHe R SEEA7E du ne
A RS AekE gl Ao Mgz ARgol Thestal ol Auig7] 7t
AA A LAl B E&ARJAVFE FEE] fste] & AddS s

1,]._ ZHE'_ uJ l:ﬂ-tﬂ

AA A E o] &3 g7 ed AGol B3 AFE Y3to] gy e AFHE &
P3At, FAANERE L33 Capsicum annuum var. abbreviatum ‘Treasure
Red (¥ Sakada ZE3|AHE EA= FY3ste] 20019 59 149 72 trayel &
sto] &4 T 69 6Y 240l 6% oM U MAE ALste d¥ygom
AbgEETE B AYe A F-EH2d A At o A&7k oF 709 %
3o o] HAoA F2Moz Wlely] AAES u g 2 A5
BAZH AEZF, AF528E, 994 R AAsH AEF, 23, 27144, 1
g EAFTe AEFRALE ST AUBFALES AR BAR B e
EWE 2XE FHalx ggon, An#eE Ca®t 1, Mg® 0.25, K 0.65, NO3*™ 2,
NH"" 0.75, SO«*” 0.25, HsPOs~ 1.33 melL 'S FAHEOZ 3 Aurdo g oAu] “oF
Ao’ (AMet®, ) 10008 A Ne AFH et g A L3It AMEE AR =
A71% Al Q= o E el e AL FlEte] AMEEIG A, Feo] 13mm,
FAZE 3mm FEEE AFAIERZ o] FolA o). ante] dEl= ARl A &+
=
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D WEA A AADole} FES] FH7F o] Ao mA= JF

AR Dol FAg, 15, 20, 183 25cm & B Wtog wZ% Axe zZolE
10cm® 3o #2274 10.5cmel ZAM3IES AFESth yrog w3EH AlA
Hq2Ae F3

7F Ee] AZeA dAE F RS 2o dutgo® AAE sYTE
th AEe EHE ATE FHEHo|(A1RE, HF), %Hliélﬂ (Aot ZJZ'
N:P:K =0.29:0.52:0.29), Hze}olE o}
2ol E 25 @ Folo] 75(PC2)e o= BT 57 HFE %01 20 Zﬂx%al A3
S S SHAE 1HE e R =

2) C-34= ol &3 A Al AAHole} FES] FRHIF FHaF] ASel v FF
7FE 184 x AR 368 x %°] 62cme] MA L C Fo] FES S¥Fol AFE=E
o] BS AYEa AAE #2 (A4 1056cme S8FL AAE F I
of FUE fYse AUIAFEHEES C-FAolgs. Mg Ad 19 5dUs
AAAole] FARTE & F7F slol AAHe] 34815, 20, 25cm)9t 571 %
T5 7o 162FAY AFS HAAST 5/AAE 1g o= she] 39kEElt).

) Al
C-97< 01%6}04 %71(@«1 717} ‘ﬂvroﬂ 7 1 Ry
For Aol 15, 20, 23 25cmz o™ 10cmE

] Bl FHEAClS Wi ste] AXAE L& A3
ok 57NAE 1WHE o R 3WE AA|Eklc),

e
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e
o

4) C-8AL ol &3 AAF 9 7S [7F £aFo A5 vA= 9F
Aol 25cmE w=EZo] 10ecmz o] 4, 8, Zelal 1205 Z+Z #Hgr] uixs
A 5 FHIEAClS A7be] vhA o] 2/37bA AFAL boxd
of

H bl
SAAE A% C-RAel SeEUT 3 AR TN ol i

5) ”HEHU%L}T Al AEsla B AR ) A5 nAlE FF
g 1A (50 x 40 x 13cm)oll A o]+ 25cm=
I 1270= dte] AAZF wEe] WAH ==
a2 e 01'74§]-/\]7]/\}\v_“1] FHIEA o] & wkazolo] 2/371A] Fxlate] o 7)ol 7}
MAE AAsAT. dFslae d ES 3 Adusst 23 3dF 19w
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o Ay 9 nz
D wEAuAl AR dolo} AEe] F/HIF i) Ao A= gk

AAdole} FEel FTH7F A Aol A= JIFS A AdE then
2ok AR 9 Ao AT AETS ESHEE A dol9h Agle]l fH
EdoloA 71 & AFE Helon, HejolE ]o] 50(PC1) = &]+¢F &
glo]E 25 @ FoJo] 75(PC2) AHE|TellA 7HE v AxE YeEhdlou AR Z o]
whel 209 25cmel A= PC27F PCL1 B £ A¥3E K tHPhoto 1, Table 1).
A dolo] w2 EgS ave 1y ﬂﬂl UERHA] eFkot A ] el A
PC2E Al9stile 15cm Aol & AL ZA3E HQoH 209 25ecm A&+
of HlsiAE 7hH A3E YeER

AEFS Uil dESS Aurd AAFAET9 15emTolAs FHIEHD>

FrlEAo]>Helo]E @& >PCI>PC29 =o & el ot 203 25cm ol = &
HEAo>EHEAo|>Helo]|E w&>PC2>P19 o2 yeht} AES 837
o2 A Zdolo] o] e FHoE Yewth AFATFS AAFAH T 20,
25cm AT A frHEAel7L, 15em M T s HefolE 8o 7MY & &
A5 BHelou fHlEAojo et athA] fo)d JA vERA skt b e §
%‘:3 B3l AL AAFAHE T PCIAY TR 19.239] Ut}
HAe JEHZE FHEqA AxdolHEE 20cm Aol A4 e
2 52 A4S Bt dule] AT NEFTS ESHZE FuEHA A7 7t
d FAReH fHEAe] Ao AXHoEREE vk fojido] EAIEHA
et PC1¥ PC2AHEFeA = AAFAg oA PCIAe7E AR 15, 20,
25cm oA = PC27F ¥ ¥ A% A#E HIth FH|EAHo|e} HejolE vhg-A ol
M AR F 948 HolA &t

AAdoEEE 20cm A7 b2 Aol Hlste] AwrH o g FAL AAE UE
Wtk 249 Ay I ASHD v 29E Bt EGHEE fulEA o] A
RE AT A A e A9E Bon 15em ATl 7 AJHFig.
D. BEGE ol w2 242 Axdold #Agle] Fu|EH>FHEA o] >Hejo|Ert
S>PC2>PC19 Z¥E won, ZolHEi 15=4AFA g +>25>20cm o2 o
gttt AAN 2] Ans x4 Aot frAbs A dEbETE 43X F35] fHE
Aolo A 7H FAL AAE B 1 F 25cm ATt MY FAL AAE e

WrhFig. 2).
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PC13 PC2eA 7} 78 SkSkth. 15¢F 20cm A Foll A EFge] xpol= HolA| ¢
gow 25cm Aol vl £ ARE BT SAFE FHEA T 43 g
Al B ol ugtom AXEA A Ao R v Ae AdE BHIoH(Fig.
3. 53] AAFAToNA ] FEEE A0 PC1Y PC2llA = SA7F A9 ¢l
= Aoz Yyt HelolE dETol = 209 25em A el A 7F 15em A 2
Ho @ FF Hola 9low, PC2ilA+= 207 25cmelAl PClel H3] @kont
= A ettt RE G fu|EHol L A £ AE B
-0 ]ENO]E Uelgo 7 thgow HElolE wgA g o)y
PC13} PC2& A=A Zolo] uwg} zolE Hola gt} ol FH|EA|7} wjdud

ojml g FHratal oA K WIS A= ASRE AtmEW FH] EXo|7t
O ueg Hole AL FEAF MY £ B84 54 7 do HdEEXF
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3 AF7F 9ojol & Ao =R AEHTE Klock-Moore$t

3 THek ZFol web HFYole] ASe] FIFS
R E—LO} = Ao M= 22 ztolE yERllth AAHoEZ = 20cm A
g7F el 2 15,25cmell vl £ AdE dEhdo] AAAol7E ASel FdS
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Aol AT,

Photo 2. Effects of wick length and medium on the growth characteristics in
Capsicum annuum var. abbreviatum using subirrigation through mat culture.
C: wick length 20cm. 1: Tosilee(without nutrient), 2: Tosilee(with nutrient),

3: Perlite 100%, 4: Perlite 50 : Coir 50, 5! Perlite 25 : Coir 75.
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Table 1. Effects of wick length and medium on the growth characteristics in

Capsicum annuum var. abbreviatum using subirrigation through mat culture

Wick Shoot Root Shoot Root Chlorophyll Total . .

. Fruit  Fruit
length(cm) Media fw. fw. dw. dw. content leaf area fw.(g) dw.(g)
(A) B @ (@ (@ (@ (emgh (md) V& WE

A” 924 6.06 1.25 0.59 25.90 253.30 7.04 2.87

B 2192 864 3.15 0.93 33.44 524.30 13.24 4.31

Cont C 5.12 3.80 0.69 0.46 25.50 156.58 4.58 2.32

D 5.12 1.50 0.27 0.13 19.23 40.10 1.30 0.51

E 0.88 1.06 0.12 0.09 20.22 26.56 0.46 0.39

A 450 6.04 0.75 0.50 22.10 103.84 5.46 245

B 1640 842 238 0.84 28.86 323.26 1240 3.25

15 C 3.44 4.60 057 047 30.86 76.01 486 2.79

D 5.04 3.46 0.74 0.35 22.54 127.98 3.38 247

E 3.46 5.62 0.61 0.55 22.56 60.34 452 2.32

A 7.54 5.64 1.21 0.51 28.43 194.37 6.24 2.69

B 23.18 872 3.37 0.95 35.60 522.95 13.78 4.42

20 C 548 3.56 0.74 0.36 29.15 134.11 5.04 243

D 6.10 3.16 0.89 0.33 25.58 151.30 5.36  2.59

E 8.16 4.20 1.15 0.44 27.64 199.90 7.42  2.80

A 8.04 576 1.22 0.51 26.36 117.13 5.72  2.66

B 2574 9.88 4.12 1.19 34.60 609.94 12.84 4.10

25 C 3.06 294 056 0.30 27.65 109.26 496 2.34

D 2.56 196 041 0.18 21.54 61.84 2.90 2.08

E 5.60 3.66 0.84 0.31 22.03 154.93 5.04 2.40
Significance

(A) ok koK Kk ns * Kook ok koK

B) Rk kkE REE sk sk . Wk aE

(A)X(B) s wEr Rk ns . x -

? A: Tosilee(without nutrient), B: Tosilee(with nutrient), C: Perlite 100%
D: Perlite 50 : Coir 50, E: Perlite 25 : Coir 75.

* ok kR

Significant response at £<0.05, 0.01 or 0.001, respectively.
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Pinat height(cm)

A B CDE A B C D E A B CDE A B C D E
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Fig. 1. Effects of wick length and medium on the plant heigth in Capsicum

annuum var. abbreviatum using subirrigation through mat culture.

Stem diameter(mm)

SO =~ N W~ 0O N

A B CDE A B CDE A B CDE A B CDE
0 15 20 25

Fig. 2. Effects of wick length and medium on the stem diameter in Capsicum

annuum var. abbreviatum using subirrigation through mat culture.
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No. of lateral shoots

A B CDE A B CDE A B C D E A B CDE

Fig. 3. Effects of wick length and medium on the no. of lateral shoots in

Capsicum annuum var. abbreviatum using subirrigation through mat culture.

= 5 “
2We C-94e AR Rl B3 AY 19 AAFADT= A=A C-F
Aollds AAZE flod s suE Wl 7] "ok Ak Aske] A
A R AESTS 43 13 vd 2345 B AX A #Agle] EFEEE

2 =
HEA o7} 71 FA vEtsten 1 oo R 159 25cmollA= TR EAo 7t
20cmell A= Hto] go] FAYon PCl1¥ 2014 15cmolA PCle] 203
25cmol A= PC27F F-AYtHTable 2, Photo 2). AA Aol &= 20cm & +7}
15¢F 25cmell M3l AA Edol] 7P FAL Ao YElgoem 159 20cmol A=
gk 2 Fo4s HolX stk 54 FEFS AAH]l ATl HepolE
8ol 7HE w2 TS BYlon tgFow fFH|EAClY A H3kom 25cm PCl
A7t g AL dES Jeln due] AT AESTS fFHEACA
15<20<25cme] «o® FANem 15cmolAE PC27F 203 25cmollA&= PClo]
7V MR AE Bol A 13 TR FES 8 wE 4AA] Aol Aol

(m
aY)
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5 Yetlidlth. 24 Al el EAC7E AA el A g elA 7P AA e o
wo 8 FHEAHIZL U] B¢ ankx] & ZpolE HolA FdrHFig. 4). A
A dolE R = 15, 20, Z18]al 25cm Al A &3] EYd mE & F98S HolA
il ot 15cm AAAol7F A £L2 AE Holil At} AAF AA A%
FrHIEAC 7} 7 Ao i o s FH|EAo|7F £k th(Fig. 5). sHAWF Hglo]E
&3 PC13 PC2ollA= AA|Holo] wet zto]7 &S ¢+ ATk 15cmel &=
HeolExtgA ], 207} 25cm & PC27F 7Fg #Ath EAGE
Aol AAe ol 7HE Fkom, FH|EMol= AAdold mE 3
Atk 15cmolA 5/IAES BF o) 20cm oA E 15712 &4 3]
Oﬂfﬂ% Al 3.871 A2 FUbele A HSlth SHA|uE 2 <3 PCI,
2v vE ASARS vt 2 AR ol mE HAE Bt PC2& 15cmol
*1 7h AE FAE Bl v 203 25cmel A= PClo] 7HE A2 AkE Bt
Ao W AdFS wES C-JAe] ol &3 AAHolet FES FHol w
Wi o]l Aol A 7H ASEo] B FH|EAo|E o] &3fe] HlusHA
= AR AEFo] 25cmolA 4.12g, C-F 7ol A= 20cmol A

M= o]k 414
A% Aol § u
Fashebrt 25cm
o|Et

gr-{m i

Om&
©

H &
.05ge] FAA. stAIRt Avje] Y5 01]*1 - Xi“di&
L = C-FAol 3xg ZFolAM A

=
to
i
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o

20cm = 131 9lo] A= 1A & A
T W3 B A= C-dF49 209 25cmelA 6714 =2
BA42 b Qs whd wjEo A= ZbzF 45, 507 FAE Kol S
A= C-F A7} £ HAlth AW fH|EAOlE A st o

=
2 4% HEAME 2 Apols HolA &L 3l

N,
_\'-,_I‘
mlru

Klock-Moore®}  Broschat(2001b)+=  areca palm crossandra, pentas,
philodendrons 9 47} #AAES FATGe) AATFE o] &3 4714 EFH|L
Aol Azt Al mE Ao AT WstE 5‘%’34 T A
HI8l 455 &3] AT Aol Bdhas Basiglon mde] Fio ne A%
-‘4 i}olf"— Rk ‘Ef& A HAo Bl vEs Wt 2 AdelA

o] MEAMZE C-F 7ol vls| FAE AH}E Hof o] At FAGS B
I:‘r +£5(2000) = *‘XlZHHH Al EFS TR0l mE ASEe] WstE wElon A ¢
FruFgwor APMAE sk Aol AV e Barste] 2 Al ek ol
AAAole] wHE FRFFFS FAMAE Aducis A A< 44 o],
g e ARG} A4 EEAANES T AT FAHClF & Ao A}
SR
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Table 2. Effects of wick length and medium on the growth characteristics in

Capsicum annuum var. abbreviatum using subirrigation through C-channel.

Wick Shoot  Root Shoot Root  Chlorophyll  Fruit Fruit
length(cm) Media  fw. fw. dw. dw. content fw. dw.
(A) (B) (2) (g) (g) (g) (ugmg ™) (2) (g)
A7 4.70 1.24 1.15 0.69 22.88 5.36 2.45

B 9.30 3.26 2.04 0.68 22.88 9.26 2.97

15 C 3.35 1.53 0.78 0.50 29.28 5.54 2.55
D 2.55 1.65 0.52 0.34 23.64 3.64 2.31

E 1.93 1.30 0.44 0.34 26.68 2.26 1.63

A 4.27 3.58 0.74 0.43 20.56 4.76 2.21

B 15.84 6.17 2.32 0.75 26.08 11.76 3.09

20 C 5.18 3.70 0.83 0.47 26.94 5.36 2.55
D 3.51 2.51 0.53 0.33 25.48 2.38 1.42

E 441 3.57 0.71 0.50 21.38 5.08 2.50

A 4.28 2.03 0.90 0.56 22.38 4.38 2.29

B 12.05 3.93 2.47 0.95 26.18 13.32 3.30

25 C 3.41 2.24 0.50 0.32 29.34 6.76 2.82
D 1.97 1.43 0.35 0.28 16.50 3.00 1.87

E 3.15 1.45 0.71 0.51 22.88 4.95 2.48

Significance

(A) ok ok ns ns ns * ns
(A)X(B) ok ns ok ok ns *% ns

2" A: Tosilee(without nutrient), B: Tosilee(with nutrient), C: Perlite 100%
LD Perlite 50 : Coir 50, E: Perlite 25 : Coir 75.
7T Significant response at £<0.05, 0.01 or 0.001, respectively.

Plant height(cm)

25

20

15

10

A B C D E A B C D E A B C D E
15 20 25

Fig. 4. Effects of wick length and medium on the plant heigth in Capsicum

annuum var. abbreviatum using subirrigation through C-channel.
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Stem diameter(mm)

o == N W s~ 00O

Fig. 5. Effects of wick length and medium on the stem diameter in Capsicum

annuum var. abbreviatum using subirrigation through C-channel.

No. of lateral shoots
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Fig. 6. Effects of wick length and medium on the no. of lateral shoots in

Capsicum annuum var. abbreviatum using subirrigation through C-channel.
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Photo 2. Effects of wick length and medium on the growth characteristics in
Capsicum annuum var. abbreviatum using subirrigation through C-channel.
A: Wick length 15, D: wick length 20, E: wick length 25cm.
1: Tosilee(without nutrient), 2: Tosilee(with nutrient), 3: Perlite 100%
4: Perlite 50 : Coir 50, 5: Perlite 25 : Coir 75.
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3) C-4& ol&st ARHo], st A7) E HR {FF7F ZaF9 AFe| nlH

= 9
EF ol Fiol WAH 9 A C-FRAA A%l ojmd g Fi v
& ) Aol SATA. A 9 Ashie] GATA ARFAAL FI%

ol AXAo] 20cmelA 71 FAL A¥E Bon FHEL ] GA] 20cmolA
7P FAE AdE 2ol Aol 20em A7t 284 <1 do]= Als ¥ th(Photo 3,
Table 3). fro|EA oo} FH|EA o] X GH ALEF 7+7F 947, 2.10g0.2 & 44}
o] el polE Holi urh. Wgk fFH|EH ]S Aol 3x e Aol A
7F FHIEAole] ARET A2 HAEFS Holi YA Fol AAAo]d w}% A5 9]
FEFoleprl vk wix] ApAl] WAlEe] Sl R FEe] ¥ Ave AS o F
AR FELRO FFLE Aol 3- YT BTN FHIEAC] AEF7 } FHIEA
of Wt} w2 S Holi glom FH|EAHO] 20cm A7t M w2 FAE K
Atk Auje] WAFE 20cm FHIEAC]Fr} 33.10g0 2 7Y Eekw o) =
20cm A F7F 8.06gC.2 FH|EANO| 7} 4vj7t FEARCY, AEFES 747 6.62,
3.30go. = AT 4ol A 2vfH =R fFH]EAH|7F FAY A 2ujrtEe] T

Al
=

—lﬁ[‘
=

= FEOE X Fo| THY Zow AZHEY. ol AT AT d=FelA
T 22 A3E Holal e fFHEAC] ARRo] AU i TS ¥ Wol BES
= Ao®E UepARt o2 Qla} AelA AWolu FEA Wil 5& {F7]EA &%
th 23S Sl e fFulEAe] 3 Fr]EHojA Al x]do] Tl wE WItE
HolA @il 747} oF 30cm, 15ecm BERE ool g vetworn EGY SFEE
el ztolell o) gk Aupnto] AAH(Fig. 7). A AT A4 AGFN= 24 FHE
Aol g FH|EHo] B 26cm Al TolA M TR Ads Holal ow 159
20cmol A= TS Holal AA FSthFig. 8). WA AA| F EFIH] Aol=
TR o AR o Hel= F Aol E Holal A eFkth(Fig. 9).
Broschat(2001)+ Downy jasmines= ©]&3le] wld ] H7lE] o3k A5 W
stE ZAbeY EY Ul H7bEe FeA4S Axsglon EdY TR mE o
|9 ALt AFe T4 R JFS S Huste] wfAWe] o BRAEVF 2
7] AgETE A AS70 G v & 7 At B ATl o] mY
WA=l e fFrIED]7F ¥ A %5& FH|EAolo nla] Ao AGeA T2
A}E Kol §AEE 235 veRlth E£3F Erind lersel(2001)2 AW Al H &
o] Fx7F #HFYolst Wl ote "3#4 Nstel m A= GEFS ATstAaA 2HEE
dolFE olobrlstdlon 58] wlaiyols EFe] Ao|dho] g JEgFE H A= A
o] oz} MR F }Oib ALERI7be whel Aol A H AT stHA A
T Al vES] g el g AT Alede Haslth
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Photo 3. Effects of wick length and medium nutrient on the growth

characteristics in Capsicum annuum var. abbreviatum using
subirrigation through C-channel.

N: without nutrient, F: with nutrient.

1: wick length 15, 2: wick length 20, 3: wick length 25cm.
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Table 3. Effects of wick length and medium nutrient on the growth characteristics

in Capsicum annuum var. abbreviatum using subirrigation through C-channel.

Wick Shoot Root Shoot Root  Chlorophyll  Fruit Fruit
length(cm) Media  fw. fw. dw. dw. content fw. dw.
(A) (B) (g) (g) (g) (g) (ugmg ™) (g) (g)
15 WN? 8.80 2.24 1.81 0.75 25.50 7.24 2.89
W 25.38 3.33 6.90 1.75 30.30 22.62 7.52
20 WN 12.10 3.06 2.10 0.84 29.20 8.06 3.30
W 40.78 4.58 9.47 1.98 35.50 33.10 6.62
95 WN 10.46 2.12 2.01 0.71 26.60 7.54 3.07
W 31.55 3.33 6.76 1.48 30.00 23.30 6.04
Significance
(A) sk sk ns ns skk * ns
(B) Hok ok Hok ok ok ok *ok ok ok ok stk
(A)x(B) * ns ns ns ns ns ns

? WN: Without nutrient, W: With nutrient.
VT Significant response at P<0.05, 0.01 or 0.001, respectively.

Plant heigth(cm)

35
30
25
20
15
10

5 3

0

WN N WN N WN N

15 20 25

Fig. 7. Effects of wick length and medium nutrient on the plant height in

Capsicum annuum var. abbreviatum using subirrigation through C-channel.
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Fig. 8. Effects of wick length and medium nutrient on the stem diameter in

Capsicum annuum var. abbreviatum using subirrigation through C-channel.
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No. of lateral shoots
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Fig. 9. Effects of wick length and medium nutrient on the no. of lateral shoot

in Capsicum annuum var. abbreviatum using subirrigation through C-channel.
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P FFE AAAT D LI]FEFA AAgle] F AlolE HolA| ATt 1A
Tk dufjo] AT A ZFuo|A 7L htube] HlE] 1-2v) AR FAR o=
et o™ ARGl g T4 Fes 7 F Atk AEFTS AT AsHtek
22 AEs Holal glom AXEFuidArE O FES Btk 2AEAE &
=R EFA AR 8ol A 20.82cmE 7P Aow 1270 1Ela 4719 o'
Efst ot Fub o] AXAgel] E FE WA @& AoRE yERTHFig. 10).
AAF ABANME 274 A9 vlgh S Hola Jrk(Fig. 11). 3FAIRF &4
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A AR F S A Fon AAHoR AXEF vk HE B 7
A5 BYtH(Fig. 12)
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Table 4. Effects of wick number and container on the growth characteristics

in Capsicum annuum var. abbreviatum using subirrigation through C-channel.

Wick . Shoot Root Shoot Root Chlorophyll Fruit Fruit
number Con(tél;ner fw. fw. dw. dw. content fw. dw.
(A) (2) (2) (2) (2) (ugmg ") (g) (g)
A s? 16.09 3.53 3.02 1.00 33.35 12.09 4.04
B 16.03 5.64 1.46 0.62 32.99 6.88 2.65
S 17.39 4.31 2.94 1.05 30.79 11.87 3.95
8 B 16.88 5.16 1.23 0.53 34.21 7.23 2.59
19 S 15.18 3.98 2.36 0.78 29.81 10.17 3.58
B 15.15 4.63 1.42 0.52 31.85 7.11 2.75
Significance
(A) ns ns ns ok ns ns ns
(B) ns *ok ok *ok % k% ns *ok ok EET)
(A)X(B) ns ns ns ns ns ns ns

2 St Stryfoam box, B: bulb box.
ST Significanct response at P<0.05, 0.01 or 0.001, repectively.

Plant heigth(cm)

25

20
15
10

12

4 8
Fig. 10. Effects of wick number and container on the plnat heigth in Capsicum

annuum var. abbreviatum using subirrigation through C-channel.
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stem diameter(mm)
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Fig. 11. Effects of wick number and container on the stem diameter in

Capsicum annuum var. abbreviatum using subirrigation through C-channel.
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Fig. 12. Effects of wick number and container on the no. of lateral shoots in

Capsicum annuum var. abbreviatum using subirrigation through C-channel.
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Photo 4. Effects of wick number and container on the stem diameter in
Capsicum annuum var. abbreviatum using subirrigation through C-channel.
SB: stryfoam box, BB: bulb box.

A wick number 4, B: wick number 8, C: wick number 12.
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Ak, weel Welel AAZE 89 12709 A7k 4ur PAE ARE v

(Table 5, Photo 5). AR 2@ Aaie] AES AA A 2o 4752 B
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(Fig. 15). Klock-Moore$} Broschat(2001b)ell ¢sbd 4 EF9o A ES A
T2 A} Al mdel gk A TtrF 3ol 13] sk Zlol HlE) 1.6ujel A 2
oM &= A B T

Hjol] ol=2&= AFE =TS EHAtkal Baskity & A9
Gl o gk Ao AET Afol7t Wl 4ol e g Slarol whek 4w, 874
2uf, 1270 3 E F-AE Ao R e A7) datet dAs

Table 5. Effects of wick number and water stress on the growth characteristics

in Capsicum anuum var. abbreviatum using subirrigation through mat culture.

Wick Water  Shoot Root Shoot Root Chlorophyll Fruit Fruit Fruit Total
ruits
number treatment fw. fw. dw. dw. content fw. dw. : leaf area
1 number 5
(A) B) (g9 (@ (@ (@ (wmg") (g) (g) (cm®)

ws” 7.30 5.36 0.74 0.55  23.90 5.84 249 293 164.74
W 62.72 10.35 4.37 1.26  37.64 26.76 6.01 1543 855.22
WS 31.76 859 2.83 1.03 18.18 11.71 3.66 3.66  309.32
A 64.03 14.84 5.59 1.66  33.30 20.10 5.46 10.86 1,017.42
WS 14.93 7.39 0.86 0.62  26.10 6.56 2.62 3.14 227.17
W 39.48 13.23 2.60 1.24  33.04 12.63 4.29 514 178.86

Significance

12

(A) ns
(A)X(B) * ns ns ns * *% * *ok ok *

? WS: Plant were watered every 3 day using subirrigation through mat
W : Plant were watered every day using subirrigation through mat.
P GSignificant response at P<0.05, 0.01 or 0.001, respectively.

- 216 -



30 A

I

25 -

20 -

Plant height (cm)

4 8 12

No. of wicks
Fig. 13. Effects of wick number and water stress on the plant height in
Capsicum annuum var. abbreviatum using subirrigation through mat culture.
WS: Plant were watered every 3 day using subirrigation through mat

W : Plant were watered every day using subirrigation through mat.
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Fig. 14. Effects of wick number and water stress on the stem diameter in
Capsicum annuum var. abbreviatum using subirrigation through mat culture.
WS: Plant were watered every 3 day using subirrigation through mat

W : Plant were watered every day using subirrigation through mat.
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Fig. 15. Effects of wick number and water stress on the no. of lateral shoot
in Capsicum annuum var. abbreviatum using subirrigation through mat culture.
WS: Plant were watered every 3 day using subirrigation through mat

W : Plant were watered every day using subirrigation through mat.

Photo 5. Effects of wick number and water stress on the no. of lateral shoot
in Capsicum annuum var. abbreviatum using subirrigation through mat culture.
Upper: Plant were watered every 3 day using subirrigation through mat
Lower: Plant were watered every day using subirrigation through mat.

A wick number 4, B: wick number 8, C: wick number 12.
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Photo 1. Growing of the mini rose 'Bright' in the styrofoam, bulb, and

plastic box on the C-channel wick sub-irrigation system.

NP B &

Photo 2. Growing of the mini rose 'Bright' in the styrofoam, bulb, and

plastic box on the mat sub-irrigation system.
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Table 1. Effects of 3 container types and wick numbers on the soil water contents

in this experiment through 2 sub-irrigation methods. (unit : %)
No. Container?
Irriga of S B P
—-tion wick

s Upper Middle Lower Upper Middle Lower Upper Middle Lower Upper Middle Lower

75’)
411.6 445.9 455.6
Cont.
R
466.1 450.2 480.2
4 440.3 496.6 524.2 409.4 455.7 485.0 570.5 610.7 602.5
Wick 8 449.7 500.4 539.6 411.9 4474 511.5 516.2 549.4 573.2
12 479.4 530.1 578.0 404.1 471.1 495.2 560.9 550.5 597.4
4 323.8 353.4 399.4 304.9 354.6 362.5 546.9 610.9 672.0
Mat 8 417.6 438.5 486.1 416.5 464.7 522.1 513.0 589.3 575.6
12 423.5 456.1 512.1 439.0 4804 526.4 516.4 5574 599.5

S ; Styrofoam box, B ; bulb box, P ; plastic box.
YT ; Tosilee, R ; rock wool.
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Photo 3. Showing medium surface covered with moss during to high soil

water contents. C; C-channel, P; Plastic box, 4; Wick number.

Photo 4. Showing dried soil surface without moss during to low soil water contents.

M; mat, S; Styrofoam, 4; Wick number.
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Table 2. Effects of 3 container types and wick numbers on the soil pH in this

experiment through 2 sub-irrigation methods.

. Container”
Irriga- No. of
. . S B P
tion wick - - - "
Upper Middle Lower Upper Middle Lower Upper Middle Lower Upper Middle Lower
Yy)
6.00 5.94 6.02
Cont.
R
6.57 6.35 6.53
4 5.62 5.65 550 5.36 536 5.17 584 558 5.29
Wick 8 553 5,50 548 543 545 542 579 552 5.37
12 5.61 5.59 560 5.46 543 559 586 548 541
4 557 5.65 578 5.27 534 5.60 6.05 6.06 6.17
Mat 8 550 5.54 561 556 560 596 598 599 5.90
12 5.77 5.72 592 580 572 6.08 590 5.83 5.79

“ S ; Styrofoam box, B ; bulb box, P ; plastic box.

YT ; Tosilee, R ; rock wool.
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Table 3. Effects of 3 container types and wick numbers on the soil EC in this

experiment through 2 sub-irrigation methods. (unit : dS/m)
Irriga- No. of Container”
. . S B P
tion wick Upper Middle Lower Upper Middle Lower Upper Middle Lower Upper Middle Lower
7’3/)
3.77 154 097
Cont.
R
0.36 0.31 0.27
4 5.36 5.00 2.24 6.65 7.28 3.24 6.27 7.67 3.06
Wick 8 2.56 246 146 3.23 356 2.02 3.14 280 2.05
12 2.24 189 1.77 295 222 196 256 217 2.13
4 2.65 3.23 3.06 4.46 253 3.27 459 161 4.17
Mat 8 1.17 2.36 2.19 3.31 295 1.88 288 3.16 2.37
12 1.21 156 2.35 235 2.12 156 184 1.78 2.33

S ; Styrofoam box, B ; bulb box, P ; plastic box.

YT ; Tosilee, R ; rock wool.
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Table 4. Effects of 3 container types and wick numbers on the soil K contents

in this experiment through 2 sub-irrigation methods.(unit : mg/g D.W.)

. Container?
Irriga- No. of
. . S B P
tion wick - - - "
Upper Middle Lower Upper Middle Lower Upper Middle Lower Upper Middle Lower
Yy)
14.00 8.66 6.39
Cont.
R
9.94 8.66 9.72
4 14.69 851 7.42 17.45 14.20 10.79 20.34 14.42 13.43
Wick 8 22.93 15.00 11.29 23.67 13.84 9.69 16.50 12.48 8.78
12 23.11 15.84 10.47 16.67 14.18 11.04 21.94 14.79 11.84
21.02 12.25 9.71 22.70 11.50 8.21 11.17 8.26 7.96
Mat 8 22.12 13.20 11.84 32.25 16.43 11.08 12.44 9.31 9.25
12 22.61 14.25 10.89 29.57 14.34 9.75 13.10 9.76 8.86

S ; Styrofoam box, B ; bulb box, P ; plastic box.

YT ; Tosilee, R ; rock wool.

Table 5. Effects of 3 container types and wick numbers on the soil Mg contents

in this experiment through 2 sub-irrigation methods.(unit : mg/g D.W.)

. Container?
Irriga— No. of
. . S B P
tion wick - - - -
Upper Middle Lower Upper Middle Lower Upper Middle Lower Upper Middle Lower
'[3’)
22.06 13.79 13.98
Cont.
R
15.04 13.79 15.14
17.07 14.16 13.82 15.93 14.41 15.54 20.54 17.11 16.42
Wick 8 16.16 17.49 16.44 18.05 17.49 16.80 20.14 15.47 12.20
12 21.53 19.70 16.55 17.95 1546 15.41 23.34 16.92 15.09
4 23.38 15.28 12.42 20.16 11.46 9.40 14.75 10.38 11.41
Mat 8 2580 14.95 13.80 30.35 15.62 12.20 16.60 11.97 11.38
12 25.59 15.78 13.07 23.24 12.22 9.55 17.82 12.66 11.30

%S ; Styrofoam box, B ; bulb box, P ; plastic box.

YT ; Tosilee, R ; rock wool.
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Table 6. Effects of 3 container types and wick numbers on the soil Ca contents

in this experiment through 2 sub-irrigation methods.(unit : mg/g D.W.)

. Container?
Irriga- No. of
. . S B P
tion wick - - - -
Upper Middle Lower Upper Middle Lower Upper Middle Lower Upper Middle Lower
Yy)
38.00 29.72 38.87
Cont.
R
34.27 29.72 34.47
4 28.24 30.17 21.13 24.67 22.45 25.10 33.34 34.08 37.07
Wick 8 33.28 30.39 34.85 28.33 28.28 33.82 31.81 32.53 36.32
12 28.73 29.91 35.31 29.17 26.08 29.27 34.22 35.61 37.50
4 37.50 36.87 35.62 37.38 32.17 31.38 33.06 31.20 34.41
Mat 8 42.96 37.69 39.71 39.93 39.89 39.72 34.68 39.20 32.93
12 39.51 33.62 38.34 34.67 26.98 27.66 37.56 37.24 41.04

S ; Styrofoam box, B ; bulb box, P ; plastic box.

YT ; Tosilee, R ; rock wool.
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Table 7. Effects of 3 container types and wick numbers on the growth in

mini rose 'Bright' through 2 sub-irrigation methods.

Treatments Chlo-
. No. of  Shoot Leaf Leaf Leaf
Height Shoot No. of ) . rophyll
Irriga= Con- No. of lateral diameter length width area
(cm) length shoots contents 5
tion tainer”? wicks shoots  (mm)  (cm) (cm) 0 (cm®)
(mgg fw)
(A) B) ©
Cont 34.5 21.0 4.2 3.3 5.3 4.5 2.5 3.59 1,305
ont.
19.8  10.8 3.3 2.7 3.7 3.8 2.2 3.26 511
34.2 135 4.7 4.8 5.3 4.5 2.4 3.64 1,460
S 8 354 10.7 4.1 5.2 5.2 4.5 2.5 3.99 1,596

12 335 152 3.8 4.5 4.8 4.6 2.5 2.62 1,326

34.3 142 3.8 4.2 4.8 4.2 2.4 3.31 1,165

Wick B 8 304 155 4.3 3.8 5.5 3.8 2.1 3.39 1,163
12 34.8 10.2 3.8 3.7 5.1 4.1 2.3 3.87 1,173

333 11.3 3.3 3.3 5.1 4.6 2.4 3.94 1,238

p 8 33.8 16.2 3.7 4.2 4.8 4.4 2.5 3.11 1,236

12 32.7 145 3.8 5.2 5.3 4.4 2.4 3.83 1,328

33.2 11.2 4.7 4.5 5.1 4.3 2.3 4.20 1,178

S 8 347 13.3 4.3 3.5 4.7 4.1 2.3 3.11 1,188

12 34.8 148 4.7 4.7 6.3 4.7 2.6 3.10 1,253

31.5 7.8 3.8 3.8 4.4 4.1 2.3 3.12 895

Mat B 8 28.7 11.5 4.2 4.2 4.5 4.3 2.6 2.82 1,043

12 273 153 4.2 2.5 5.0 3.9 2.3 3.28 8,21
32.8 13.8 3.8 5.8 6.1 4.2 2.3 3.18 1,193

P 8 36.3 11.2 4.1 4.7 6.6 4.2 2.3 3.52 1,355

12 33.8 10.2 3.7 4.7 5.8 4.2 2.3 4.26 1,185
A ns ns ns ns ns ns ns ook ok
A=B ok ns ns sk ok ns ns ek ns
C ns ns ns ns ns ns ns sk ns
AxC ns ns ns ns ns ns ns ok ns
B=C * ns ns ns ns ok ns otk ns
AxB*C ns * ns ns * ok * ook ns

2T Tosilee, R ; rock wool, S ; Styrofoam box, B ; bulb box, P ; plastic box.

NS, %, %% Hokx

Nonsignificant or significant at P<0.05, 0.01 or 0,001 respectively.

- 230 -



Photo 5. Effects of 3 container types and wick numbers on the growth in
mini rose 'Bright' through mat sub-irrigation methods.
T: Tosilee, R; Rock wool, S; Styrofoam, B; Bulb, P; Plastic, 4, 8,
12; Wick number, M; Mat sub-irrigation.

Photo 6. Effects of 3 container types and wick numbers on the growth in
mini rose 'Bright' through C channel sub-irrigation methods.
T: Tosilee, R; Rock wool, S; Styrofoam, B; Bulb, P; Plastic, 4, 8,

12; Wick number, C; C channel sub-irrigation.
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Photo 7. Effects of 3 container types and wick numbers on the flower stage

in mini rose 'Bright' through C channel and mat sub-irrigation methods.

Photo 8. Effects of 3 container types and wick numbers on the flower stage

in mini rose 'Bright' through C channel and mat sub-irrigation methods.
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Table 8. Effects of 3 container types and wick numbers on the growth in

mini rose 'Bright' through 2 sub-irrigation methods.

Total  Total
Treatments Shoot  Shoot Shoot  Root Root Root Leaves
leaves leaves
fresh dry F/D fresh dry F/D F/D
] . . . . . fresh dry .
Irriga- Con- No. of weight weight ratio weight weight ratio welght weight ratio
tion tainer” wicks (2) () (%) () () (%) (g) (g) (%)

9.58 2.02 21.0 5.40 0.93 17.2 13.05 3.60 27.6

3.08 0.75 24.3 3.27 0.73 22.5 5.12 1.95 38.1

4 11.47  2.25 19.6 6.02 1.20 19.9 14.60  3.63 24.9

S 8 12.35  2.20 17.8 7.17 1.32 18.4  15.97 4.15 25.9

12 10.80  2.05 18.9 7.50 1.32 17.6  13.27  3.47 26.1

8.93 1.85 20.1 5.95 1.15 19.3 11.15  2.77 24.8

Wick B 8 8.52 1.63 19.2 6.22 1.12 17.9  11.03  2.60 23.6
12 9.85 1.98 20.1 6.23 1.20 19.3  11.78  2.92 24.8

4 9.45 1.87 19.7 6.22 1.12 179 1238  2.90 23.4

p 8 9.48 1.93 20.4 5.80 1.20 20.1 12.37  2.83 22.9

12 10.25  2.07 20.2 6.75 1.30 19.3 13.28  3.23 24.3

4 10.57  2.25 21.2 6.85 1.20 175 11.78  3.12 26.5

S 8 10.58  2.22 20.9 7.08 1.27 179  11.88  3.27 27.5

12 10.03  2.20 21.9 7.00 1.27 18.1 12.53 343 274

6.42 1.43 22.3 3.93 0.95 24.2 8.95  2.38 26.6

Mat B 8 8.22 1.58 19.3 4.80 1.02 21.2 1043  2.70 25.9
12 6.63 1.30 19.6 4.67 1.07 22.9 8.22 2.18 26.6

4 9.50 2.12 22.3 6.17 1.33 216  11.93  3.20 26.8

Cont.

P 8 10.98 2.47 22.5 6.28 1.25 19.9 13.55  3.57 26.3

12 9.93 2.30 23.2 7.10 1.25 17.6 11.85  3.28 27.7
A ns ns ns ns ok ns
A*B ns * ok * ns *
C ns ns ns ns ns ns
A=C ns ns ns ns ns ns
B=C ns ns ns ns ns ns
AxB=C ns ns ns ns ns ns

2T Tosilee, R ; rock wool, S ; Styrofoam box, B ; bulb box, P ; plastic box.

NS, % #% kk

Nonsignificant or significant at P<0.05, 0.01 or 0,001 respectively.
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Table 9. Effects of 3 container types and wick numbers on the flower in

mini rose 'Bright' through 2 sub-irrigation methods.

Treatments No. of No. of No. of Flower
before after .
total diameter
L . » No. of stage 3 stage 3
Irrigation Container . flowers (cm)
wicks flowers flowers
T 5.33 4.83 10.17 4.78
Cont. -
R 2.50 2.67 5.17 4.78
5.83 5.17 11.00 4.15
S 8 6.83 4.33 11.17 4.58
12 4.17 5.50 9.67 3.83
4 4.17 5.67 9.83 4.77
Wick B 8 6.00 4.67 10.67 4.08
12 4.83 4.17 9.00 3.37
5.83 4.17 10.00 4.10
P 8 3.83 6.17 10.00 4.45
12 5.33 6.00 11.33 3.60
3.17 5.17 8.33 3.83
S 8 4.67 5.83 10.50 4.27
12 5.33 5.50 10.83 4.70
4 4.33 4.17 8.50 3.30
Mat B 8 4.50 3.33 7.83 4.03
12 5.83 6.83 12.67 4.22
5.50 4.67 10.17 4.67
P 8 5.50 6.33 11.83 4.27
12 5.83 6.83 12.67 4.22
A ns ns ns *
B ns * Kk Kok
A=B ns ns * otk
C ns ns ns ok
A=C ns ns ns otk
B=*C ns ns ns ook
AxB*C ns ns ns ook

R Tosilee, R ; rock wool, S ; Styrofoam box, B ; bulb box, P ; plastic box.

NS, %, ¥k dokok

Nonsignificant or significant at P<0.05, 0.01 or 0,001 respectively.

- 235 -



Photo 9. Effects of 3 container types and wick numbers on the flower diameter

in mini rose 'Bright' through C channel sub-irrigation methods.
T: Tosilee, R; Rock wool, S; Styrofoam, B; Bulb, P; Plastic,
4, 8, 12; Wick number, C; C channel sub-irrigation
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Photo. 1. The site of inserted wick into styrofoam(left) and rockwool(right).
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Table 1. The chemical composition of Katto nutrient solution for cut rose

in this experiments.

100% 50% 25%

mg/L
g/500L g/500L /5001
Ca(NO3)#41,0  767.5 383.75 191.88 95.94
NH/NO; 160.1 80.05 40.03 20.01
Macro- KNO3 252.8 126.4 63.2 31.6
nutrient KHsPO, 163.3 81.65 40.83 20.41
K»S04 69.7 34.85 17.43 8.71
MgSO4 - 7H:0  246.5 123.25 61.63 30.81
Fe-EDTA 13% 15 75 3.75 1.88
MnSO; - 4H,0 2.1 1.05 0.53 0.26
Micro-  ZnSOs » TH:0 0.9 0.45 0.23 0.11
. H,BO; 1.4 0.7 0.35 0.18
nutrient 50, - 5H,0 0.2 0.1 0.05 0.03
Na:MoOs - 2H,0  0.12 0.06 0.03 0.02

Photo. 2. The growing system of this experiment. Upper left : Styrofoam on
the C-channel. Upper right : Rockwool on the C-channel. Bottom : Styrofoam
box and rockwool on the mat.
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Table 2. The effects of growing system, nutrient strength, and medium on
the growth of cut rose ‘Vital’ at May.
Treatment Cut flower Stem Fresh Dry

) ) ] Total No. No. of cut
SYS®™ NSS® MED length  diameter weight weight . (EA/plant)
of leaves plan
(%) (B) © (cm) (mm) () ()

1 S 73.1 8.10 44.8 11.1 65.6 1.5
R 65.1 6.70 37.9 9.8 65.5 1.0
2 S 73.4 6.81 39.7 10.4 64.0 1.9
R 59.3 6.35 25.9 7.6 59.9 1.1
4 S 74.6 6.88 39.8 11.0 66.1 1.4
R 61.9 6.15 26.4 7.8 60.1 0.7
M 1 S 73.0 7.13 38.3 10.6 72.1 1.0
R 46.0 5.95 29.8 7.8 63.5 0.3
2 S 60.0 6.18 26.1 7.3 55.5 1.1
R —_ — — — — —
4 S 56.7 5.95 21.7 6.5 55.8 1.1
R 52.7 5.40 18.2 5.2 46.0 0.2
A ***“ ke skkk skekk 3k kekk
B ns * kokok ok %ok ns
AxB ns ns ns ns * ns
C ook * ook ok ns *
AxC Hk ns *k ns ns Hok
B=*C ns ns ns ns ns ns
AxB=*C Hk ns ns ns ns *

SYS ; growing system, C;channel, M;mat.

YNSS ; nutrients solution strength, 1;100%, 2;50%, 4;25%.

*MED ; medium, S;styrofoam box, Rirockwool.

“ns,* = #xx nonsignificant or significant at P<0.05, 0.01, 0.001 level, respectively.
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Table 3. The effects of growing system, nutrient strength, and medium on
the growth of cut rose ‘Vital' at July.

Treatment ﬂCut Stem Fresh Dry No. of leaf  Days to No. of
ower
SYS? NSSY MED® length dim weightweight . flowering cut
W B © gy M @ @ TE O TE @ay) @A/plany
C 1 S 72.8 7.46 370 10.0 4.3 94 1.7 28.2 1.1
R 55.4 5.51 208 6.2 3.3 7.6 1.1 28.5 1.4
2 S 68.2 6.81 351 94 34 99 1.0 27.8 1.0
R 57.0 6.28 21.2 6.4 3.6 83 25 28.0 0.5
4 S 574 5.46 226 6.2 44 7.3 0.1 27.0 0.2
R 65.7 5.88 26.0 8.2 4.0 10.6 0.8 29.1 0.3
M 1 S 59.0 5.78 219 6.2 3.3 85 0.9 28.9 1.4
R 58.2 b.64 23.2 6.6 4.0 10.2 0.6 29.3 0.7
2 S 65.2 6.61 295 82 3.3 98 1.2 27.4 0.7
R 65.6 6.53 36.1 10.7 4.2 11.1 0.6 28.0 0.4
4 S 41.2 4.73 144 4.3 2.7 6.9 0.0 26.4 0.2
R 46.9 5.00 14.1 4.1 5.1 8.0 0.0 28.6 0.3
A * ns ns ns ns ns ok ns *
B sk ke sksk * ns ns sksk * skkosk
A*B ns ns ns ns ns ns ns ns ns
C ns ns ns ns ns ns ns * ns
AxC ns ns ns ns ok ns ns ns ns
B=*C ns ns ns ns ns ns ns ns ns
AxB*C ns ns ns ns ns _ns__ ns ns ns

’SYS ; growing system, C;channel, M;mat.
YNSS ; nutrients solution strength, 1;100%, 2;50%, 4;25%.
*MED ; medium, S;styrofoam box, R;rockwool.
wLE leaf emergence.
ns,* #* **x nonsignificant or significant at P<0.05, 0.01, 0.001 level, respectively.
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Table 4. The effects of growing system, nutrient strength, and medium on
the growth of cut rose ‘Vital' at September.

Cut
Treatment Stem Fresh Dry No. of leaf Days to No. of

flower . . .

SYS’NSS' MED* length dim weight weight ) o flowering cut
A B (© (cm) (mm) (g) (g) 3LE" 5LE 7 (day) (EA/Dlant)

C 1 S 69.8 6.39 287 76 3.3 116 1.1 32.1 1.7

R 67.3 5.97 28.2 80 36 11.1 1.5 32.4 1.4

2 S 72.1 6.81 346 87 3.2 116 1.1 30.7 2.0

R 644 6.79 30.7 80 35 11.3 1.1 30.9 1.2

4 S 66.2 6.09 249 6.8 3.6 10.5 0.7 31.8 1.2

R 56.1 5.22 17.2 47 3.6 9.8 0.1 34.3 0.5

M 1 S 55.7 5.80 194 53 33 11.1 04 33.5 0.9

R 15.7 1.60 5.3 1.6 1.1 2.8 0.1 10.8 0.1

2 S 59.4 6.24 242 6.8 3.7 11.5 0.7 31.9 0.9

R 36.1 356 134 3.8 22 80 0.0 22.0 0.5

4 S 56.9 5.75 21.0 57 3.9 10.0 0.6 33.2 0.7

R 345 3.02 9.3 3.1 2.8 7.0 0.0 26.0 0.2

A kekk Kk skkk kk ns ns * kk ns

B ns * Hk * ns * ns *k ns

AxB ns ns ns ns ns ns ns ns ns

C ns * ns ns ns ns ns * ns

AxC ns ns ns ns ns ns ns ns ns

B=*C ns ns ns ns ns ns ns * ns

AxB=*C ns ns ns ns ns __ns__ ns ns ns

SYS ; growing system, C;channel, M;mat.

YNSS ; nutrients solution strength, 1;100%, 2;50%, 4;25%.

*MED ; medium, S;styrofoam box, Rirockwool.

“LE ; leaf emergence.

“ns,*,** *x nonsignificant or significant at P<0.05, 0.01, 0.001 level, respectively.

AR AATAS A C BAAE mavith F& 23S wgow, dolsl
]

2 o
Ao me Folge] e b MAZFA Asre ARl B FFL v AE A
2 vebgeh A9 29 AFYESL el v A ATl U Fe AAE

— 245 -



AFPEI BAAYL F F AUk ARF G AT WED
C @A 140 FAAYTY ATFEAN ARFo] S T
Qg gEAY TG FAN Aed AW -
£ Aol A Feold

)
o

it

f
2
N r
K ol
o
o
ry
o
flo

k1

Table 5. The effects of growing system, nutrient strength, and medium on
the root growth of cut rose ‘Vital' at May.

SYST‘F?\IaStgerll\tIED Root fresh Root dry R%C;tn:;itter Root length
weight (g) weight (g) (FW/DW) (cm)
A B  (©
C 1 S 52.4 8.8 4.9 26.5
R 22.1 4.8 3.5 18.8
2 S 29.7 7.0 3.4 28.3
R 23.0 5.3 3.4 24.3
4 S 44 .6 11.6 2.9 26.6
R 27.4 8.7 2.2 31.7
M 1 S 25.1 5.8 3.5 23.5
R 18.0 4.2 3.3 32.3
2 S 41.2 9.1 3.4 31.1
R 32.8 8.0 3.1 28.5
4 S 27.2 7.4 2.7 26.8
R 9.5 3.1 3.1 29.8
A ns" ns * ns
B ns ns Kok ns
AxB * * ns ns
C %% * TS ns
AxC ns ns ns ns
B=+C ns ns ns ns
AxB=*C ns ns ns ns

'SYS ; growing system, C;channel, M;mat.

YNSS ; nutrients solution strength, 1;100%, 2;50%, 4;25%.

*MED ; medium, S;styrofoam box, R;rockwool.

“ns,* s s nonsignificant or significant at P<0.05, 0.01, 0.001 level, respectively.
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Table 6. The effects of growing system, nutrient strength, and medium on
the chlorophyll contents of cut rose ‘Vital’ at May by using SPAD.

Treatment Chlorophyll contents

SYS NSS” MED Shoot Archi

00 rcnin
(A) ®) (© ¢

C 1 S 48.6 48.0
R 42.3 50.2
2 S 41.9 45.2
R 42.9 46.4
4 S 37.7 39.2

R 38.3 41.1

M 1 S 42.5 50.6
R 46.1 50.2

2 S 42.7 52.1

R 48.7 44.6

4 S 37.7 41.3

R 35.8 38.7

A ns ok

B sokok okok

AxB skokok %

C ns s

AxC ok ok ok ok

BxC Hokok sokok

AxB*C Hok ok 3k

SYS ; growing system, C;channel, M;mat.

YNSS ; nutrients solution strength, 1;100%, 2;50%, 4;25%.

*MED ; medium, S;styrofoam box, R;rockwool.

“ns,*,** *xx nponsignificant or significant at P<0.05, 0.01, 0.001 level,

respectively.
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3to] AGzALAI A 7 =& 9 dX = AE YET

- 247 -



Table 7. The effects of growing system, nutrient strength, and medium on
the chlorophyll cluorescene of cut rose ‘Vital’

Treatment
SYSZ NSSy MEDX FO 1:max Fv/Fmax C[P qNP
(A) B) ©

C 1 S 0.62 1.06 0.39 0.65 0.38
R 0.54 1.14 0.50 0.71 0.40
2 S 0.47 1.02 0.52 0.85 0.15
R 1.03 1.33 0.19 0.22 0.52
4 S 0.74 1.01 0.22 0.33 0.64
R 0.78 1.04 0.20 0.27 0.60
M 1 S 0.75 1.07 0.26 0.34 0.59
R 0.75 1.05 0.24 0.35 0.61
2 S 0.73 1.04 0.26 0.36 0.60
R 0.69 1.01 0.27 0.39 0.61
4 S 0.74 1.03 0.24 0.33 0.59
R 0.70 0.90 0.17 0.18 0.52

A ns" ns *okok *okok $okok

B ns ns EEE koK %

A*B ns ns Kok * ook

C ns ns & * ns

AxC & ns ns ns ns

B*C * ns ok * *

A=B=*C * ns i ok ns

'SYS ; growing system, C;channel, M;mat.

YNSS ; nutrients solution strength, 1;100%, 2;50%, 4;25%.

*MED ; medium, S;styrofoam box, Rirockwool.

“ns,* ** sk ponsignificant or significant at P<0.05, 0.01, 0.001 level,

respectively.

Photo. 3. The effects of growing system, nutrient strength, and medium on
the root growth of cut rose ‘Vital'.
C ! C-channel, B : mat, 1 : 100% nutrients solution strength ;
2 :50% ; 4 : 25%, S : styrofoam box, R : Rockwool.
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Table 8. The effects of growing system, nutrient strength, and medium on
the macro—-element contents of cut rose ‘Vital' at may.

Treatment Macronutrients (mgeg-1)
SYS” NSS"MED* p K Ca Mg
A B ©

C 1 S 23.07 3.68 21.02 5.21 1.83
R 21.80 2.32 19.81 6.79 2.35
2 S 17.10 1.62 23.91 4.02 2.60
R 13.90 1.16 14.14 4.65 2.23
4 S 14.27 1.62 16.17 5.32 1.71
R 13.50 1.21 11.15 6.29 1.69
M 1 S 17.47 1.56 23.98 4.76 1.93
R 23.53 1.64 25.74 6.18 2.30
2 S 12.70 1.16 19.79 5.71 1.93

R _ _ _ _ _
4 S 7.17 0.63 17.35 3.69 1.61
R 10.17 1.14 12.51 5.59 1.71

A o™ ok ns ns ns

B sk sk s ns ok

AxB ns ok ns ns ns

C ns ns ok * ns

AxC sk ok ns ns ns
B=*C ns ns s ns ns
AxB=*C ns ns ns ns ns

’SYS ; growing system, C;channel, M;mat.
YNSS ; nutrients solution strength, 1;100%, 2;50%, 4;25%.
*MED ; medium, S;styrofoam box, R;rockwool.

“ns,* sk nonsignificant or significant at P<0.05, 0.01, 0.001 level, respectively.
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Table 9. The effects of growing system, nutrient strength, and medium on
the macro—-element contents of cut rose ‘Vital' at July.

Treatment Macronutrients (mgeg—1)
SYS” NSSYMED* p K Ca Mg
A ® ©
C 1 S 19.17 2.93 21.08 4.75 2.06
R 21.70 2.09 18.73 4.33 1.95
2 S 19.27 2.06 20.54 5.22 2.02
R 18.67 1.57 15.33 3.61 1.84
4 S 16.13 1.36 17.24 5.22 2.25
R 16.00 1.88 15.22 5.76 2.10
M 1 S 17.27 2.42 21.62 4.41 2.28
R 18.80 3.85 21.54 6.80 2.44
2 S 16.70 2.37 20.36 5.48 2.10
R 16.70 1.97 23.32 6.01 2.37
4 S 19.10 2.52 19.83 6.03 1.95
R 14.00 1.84 20.02 6.20 2.56
A ns” - - ok *
B * Kok e ns ns
A=*B ns ns ns ns ns
C ns ns ns ns ns
AxC ns Kk ns % Kok
B=*C ns ns ns ns ns
AxB=*C ns ns stk ns ns

’SYS ; growing system, C;channel, M;mat.

YNSS ; nutrients solution strength, 1;100%, 2;50%, 4;25%.

*MED ; medium, S;styrofoam box, R;rockwool.

Yns,® xx sxx nonsignificant or significant at P<0.05, 0.01, 0.001 level, respectively.
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Table 10. The effects of growing system, nutrient strength, and medium on the
macro—element contents of cut rose ‘Vital’ at September.

Treatment Macronutrients (mgeg-1)
SYS” NSS¥ MED® P K c M
w  ®  (© ! ®
C 1 S 17.73 2.99 21.16 3.83 1.91
R 19.43 3.29 21.88 4.52 2.04
2 S 20.13 2.51 22.48 4.57 2.01
R 18.20 1.30 20.03 4.20 1.89
4 S 15.57 1.92 17.49 5.26 1.89
R 11.50 1.94 15.19 5.14 1.72
M 1 S 16.67 3.55 20.66 4.01 1.62
R 22.63 3.88 22.05 4.33 1.79
2 S 16.37 3.09 18.70 3.93 1.59
R 17.57 1.20 20.19 4.65 1.89
4 S 15.40 2.11 23.74 5.81 1.97
R 11.20 1.70 16.58 4.59 1.76
A ns" ns ns ns ns
B kokosk EETS ns * ns
AxB ns ns ns ns ns
C ns ok ns ns ns
AxC ns ns ns ns ns
B*C koK stk ns ns ns
AxBx*C ns ns ns ns ns

“SYS ; growing system, C;channel, M;mat.

YNSS ; nutrients solution strength, 1;100%, 2;50%, 4;25%.

*MED ; medium, S;styrofoam box, R;rockwool.

“ns,® #% k%% ponsignificant  or  significant at  P<0.05, 0.01, 0.001 level,

respectively.
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Table 11. The effects of growing system, nutrient strength, and medium on
the macro-element contents of root in cut rose ‘Vital' at may.

Treatment Macronutrients (mgeg-1)
SYS” NSSY MED*®
N P K Ca Mg
(A) (B) (C)

C 1 S 28.90 4.49 12.13 7.39 3.47
R 29.53 5.86 11.00 9.08 3.40
2 S 28.69 5.05 9.14 7.16 3.20
R 31.31 3.98 7.44 7.76 3.16
4 S 11.74 2.10 11.00 4.96 3.57
R 9.90 1.35 10.13 4.71 3.14
M 1 S 32.94 5.45 8.32 9.84 3.44
R 41.85 5.72 11.40 7.26 3.89
2 S 25.08 2.91 12.17 8.91 4.78
R 21.72 2.60 13.59 7.46 3.56
4 S 11.96 2.45 11.34 9.34 3.50
R 7.01 1.59 10.37 5.55 2.42

A ns"” ns ns * ns

B sk ok kokok ns Kok ns

Ax*xB ook kokok * ns ns

C ns ns ns ns ns

A=C ns ns ns ok ns

B*C * ok ns ns ns
AxBx*(C & ns ns ns ns

'SYS ; growing system, C;channel, M;mat.

YNSS ; nutrients solution strength, 1;100%, 2;50%, 4;25%.

*MED ; medium, S;styrofoam box, R;rockwool.

“ns,* ** s nonsignificant or significant at P<0.05, 0.01, 0.001 level, respectively.
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Fig. 1. The effects of growing system, nutrient strength, and medium on the flower
diameter of cut rose ‘Vital’ at May.
C=C channel, B=bed, 1=100% nutrient solution, 2=50% nutrient solution,
4=25% nutrients solution, S=styrofoam box, R=rockwool.
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Fig. 2. The effects of growing system, nutrient strength, and medium on the daily

water uptake of cut rose ‘Vital’ at May.

C=C channel, B=bed, 1=100% nutrient solution, 2=50% nutrient solution,

4=25% nutrients solution, S=styrofoam box, R=rockwool.

Flower diameter (¢
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B4R

Fig. 3. The effects of growing system, nutrient strength, and medium on the flower

diameter of cut rose ‘Vital’ at September.

C=C channel, B=bed, 1=100% nutrient solution, 2=50% nutrient solution,

4=25% nutrients solution, S=styrofoam box, R=rockwool.
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Fig. 4. The effects of growing system, nutrient strength, and medium on the daily
water uptake of cut rose ‘Vital’ at September.
C=C channel, B=bed, 1=100% nutrient solution, 2=50% nutrient solution,
4=25% nutrients solution, S=styrofoam box, R=rockwool.
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Photo. 4. The test for cut rose longevity of this experiment products.
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Table 12. The effects of growing system, nutrient strength, and medium on
the soil physical states of cut rose ‘Vital'.

Treatment

» ' Soil water content Soil ol Soil EC
SYS” NSS'  MEDY (FW/DW) ol p (us/cm)
(A) B) ©

C 1 S 4.5 5.0 439
R 1.7 6.4 286

2 S 4.8 5.2 272

R 0.8 6.8 33

4 S 4.0 5.2 57

R 2.9 6.9 28

M 1 S 3.1 4.8 321
R 0.5 6.6 83

2 S 3.4 5.1 177

R 2.3 6.7 26

4 S 3.5 5.5 123

R 1.9 6.9 42

A " ns ns

B ns ok ok koo

A*B ns ns ns

C *okok %ok skok ok

AxC ns ns ns

B*C ns ns *
AxBxC ns ns ns

’SYS ; growing system, C;channel, M;mat.

YNSS ; nutrients solution strength, 1;100%, 2;50%, 4;25%.

*MED ; medium, S;styrofoam box, R;rockwool.

“ns,® *x sk nonsignificant or significant at P<0.05, 0.01, 0.001 level, respectively.

Table 13. The change of pH and EC during experiment.

Treatment
] pH EC (us/cm)
SYS? NSSY
C 1 6.6 111
2 5.6 85
4 5.2 58
M 1 5.9 103
2 5.6 71
4 5.7 50

SYS ; growing system, C;channel, M;mat.
YNSS ; nutrients solution strength, 1;100%, 2;50%, 4;25%.
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Table 14. Comparison of yearly production and number of harvested basal
shoots per 3.3 m” of cut rose ‘Vital’ stems as affected by growing
system, nutrient strength, and medium.

Treatment ) .
EA/a plant EA/3.2m” EA/3.2m%/year
SYS” NS MED*
C 1 S 1.5 30 358
R 1.3 26 307
2 S 1.7 34 418
R 1.0 20 244
4 S 1.0 20 244
R 0.5 10 113
M 1 S 1.1 22 253
R 0.4 8 143
2 S 0.9 18 218
R 0.3 6 86
4 S 0.7 14 169
R 0.3 6 79

ZrSYS; grtowing system, C;Channel, M;mat.
YNSS; nutrients solution strength. 1; 100%, 2;50%, 4;25%.
*MED; medium S;stryrofoam box, R;rockwool.
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