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1. A FFol WE 27} ‘Cupra’ 212 B9 A)

vz e]7h ‘Cupra'#E2 5&CRARY) =4 A WL wiA] phenolic foam®] &7} B3 2
A Al WA A THed S AT FFEE(RAP) wiATE A oF sk o] 8kekAd o]
FetaL, Al gEgol & AMA 5 FRe WAS A Auiste] o avts SHEkgih

2. EVlE ‘Superdotaerang’ FFS o]€3 FAHESY ™ AAHS 93 AHIA] phenolic
foam9 o] &
EnlE ‘Superdotaerang’ =%2] uwE8 7 A0u) v X 24 AlJNEE %<l phenolic foam< ©]

FHoRM, HEE FRAAZAY AL QFHAG. HFECARY) WA Aok

she olghshgel S4atar, A mEAel & AMA 2 FFRS dRTEA ARG Gzt 9
A PR dETR F 43R WA Y Ase 1 GnE TYsit,

3. ¥jA] FFol| W2 ERE ‘Superdotaerang’ FF AuiHL SHEF wix] Hlm HY

71Eo dutH o7 71 wWol ARE Fol A AW A-FuA rockwool £#H. 9} cocopeat &
B A E YZTZ phenolic foam € H vlX]Sl RUN 3813-4W HjA|E A Lgt AT &
2B ¥ X] phenolic foam LC, RC, RUN 3813-4 A g ol =%, A7, 45, B%, AAS,

Aesd, 7 oA 71= wixet FAE A5A3E B3

4. )R] F5Fo] 2 3527} ‘Fascinato’' BF9] IF& 189 uj

g} 27} Capsicum annum ‘Fascinato’%€9 3% 209 Al AS-2 phenolic foam 3813-4
v 2] = A 2|3 phenolic foam LC9 RC wiA|olA 272 AFEE Grodan 4Hwix e} URY
Auf 2| e} vlaste] Eoo) fARE AASS UERETh

5. Ry wix| ¢} 7B wjA Y ZFE =27} Fascinato' FFS SEHE HHu= A
2 27} ‘Fascinato’ &3S 242} 4572 pelletd v Ao % sto] 4FFo FHe o] 2513l
o 9E $ 309 A ASHsteE o] viA oA FARSE AdE Bla, 27 A4, AA
T AEST 59 2AEEAA Z Zol7b §lleu, phenolic foam RC pelletel] SH.3ko
UR Rockwool FFH| o]2gt Aol A5o] 74 Axg A3E Yeplh

6. FAEA AFEA} $58 T4 A%A A
JEe]l AgHRL Y FUN AFA ReduHeatsh ReduSol& AFHelA
_]

GreenShade® .t} Z3Fd<Ad F(PAR) 3ddl o] FF &) vtial, GreenShaded 33d<Ad
F(PAR) FH&o] FoAo=m Foe sAARA E3E lab scaled S F3 =F3 Wt
GreenShade& AHFA= A& A9 F3ded E&4Q PARZS =AUWFE FHAA &
o] FS TAI7I L, st

3, g9 Qe AT $RFRESE FreuA, A A
sh ednRe $18 4542 & e NIRP
WA ZFEo= AT A

- s A
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8. € EF iR F7Fd W& 927} ‘CupraFZ4 Au 23

Al 717E S oA ek Ae sheg3 ECE #ere wl rockwoold coir WiAZF 39kt
phenolic foam WA= &3 EC7F A =4 FAH= Aol vk Al 59 A5
coir ¥1X)7} tha wgkout Yulx wiA e wsldth HAAYE coir WAL b A3 ¥
AR, FFFA, G, A&, Ads A T2 wjAe] mE Aolrt it FEE
rockwool HIA|7} 7Hg =kl v ] wiA]= vlskglth. s 35 rockwool HiA|7F HSk
3l coir vIXI7F 7FE A o]Ako] AR phenolic foam ¥IA]+= rockwool BJA]o] H|| A=
FFo] SEkAIRE coir ® x]g}% 23k 5o ® g7t Aufg viA =AM 9] 7hsdo] w2

Ao AdebHT

==

o

inl

A2 ATufA] ALRo] mE Fu| FERY FFA H|
| ‘Rock Fire’ #£Z£L& dHujx|oA 49 559 A7l wo] ity o, ‘Bubble Pink’
2 R A A9 TEel Astrt wol AAME AN, T EE BT e ef sda)A]

TS fFoldol 9t ol#jd An=E Al Fm ‘Rock Fire’?h ‘Bubble Pink’ #&-2

o\
N o

o X 1o o9 o ©
o

Wf A2 A}l wel 7)o AlgEla 9= okwuxe] AL = zjolrl x| &= A
2 ol Au] Aujel] MEujR] Ago] 7beE o= )
10. ¥iA] T/ 2P FEFH A =S 3 2 It Fascinato’ FFY SHE IHF

Hj =] dk
A7 w2191 phenolic foam LC%} phenolic foam LC-lite iAol =24 2 gshd 2 -
skl o, Aol oA g AR FAnix ¢l RW(G)2 RWU)HI A Eop tha A x5 A
FSANE BT 53] 2 Ao dxz=T2 AREE 270 3AFe] o wi#] F RW(G) 2R
A BT RW(U) 251d wfjx] o] o] Fosiqlvt. g 47FA ] A wjx| &} 4714 o]
B3y WA E Z5ste] Afulst 32 2]} ‘Fascinato’e] A5 9A] ) =]¢l RW(G)2F RW(U)
NA Aol Faakitt.

11 A 58 BR93) F2Y A 29& ¢ 25 Fascinato’ FFS FES H7
wx) A

ALY wjx] 9] 3227} ‘Speciall FF2 ‘Fascinato’ #&S o83t “vix] FFHE A=Y}

By wjx] 23S 53 93227} ‘Fascinato' #32 SH-E Az A7 Au] 2
A8 Fotow HFHd A9 Zloli= UUAIW phenolic foam BiA| Q1 LCe LC-litex= oA
A9l RW(G)9F RW(U) RS Axg ASAdE Bk At Fidolds, dadold s
2 50%3old o A= phenolic foam iAol A FolF oz 74 =3 AxE wu) A
g wjAlel A FEEFE] wiAE o]AE iz rte] AFE HAHom HujAQl RW(G)
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RWU)AA ] Fzatgich A, o A=Rd uAels] 453 9227t §uE Agste] 4
RO Fuel o|4% dzelsts wE %%@ FuuAel ] FASA AgHAYdD 53,
LC-liteT# 13 X o] wxajzle] Ao ohdl Fug wxeh vjasly fA18 A8A%E U

EFl

12. Y wjAFFd @& EvE Madison'd] #F& S8 E9 AW

A1 70k v %] 2]l phenolic foam LC% phenolic foam LC-lite: wol&3} H ol oA 7]

=9 Anjx g} Blaste] $4=3 39S WolFal, pHE LC LC-litewi Aol EvtE &

Hel A4 pHEkl 6.0~6.5M 91l gilem], EC E 1.5dS'm™ olske] g2 el #MelE F

Aste] WA AAe) getA ol Aol A 54 YA AAHew EntE

o] Ao A A% o] Lol ¢t oy 1 x7F mm]sle] 417K vl#] el phenolic foam
J&

]
wjx ) 7] WA ske] gA] s e AFeAT

13. AR Y v FFol W EvLE ‘Madison’'d] BF§ Z=1 T A

Phenolic foam LC-litedj#[ellA¢] wrols, Wol&Hth HrolAhgda oA 7|& APHo=
AREE o'l eFHufA M BTy 93k AdE YERHATE AV wiA] LC-lite®] =24 4
A BdeAY, AA e e wixE ol &3 IRt o] dutd ST 4
A 717} 1A T = Ao R Frto] T}

14, FR3Y wjRoA FEF w29 dAE I FTHFE #HA =2FS T EqE
‘Madison’ &2 59 |

4742 AE Y b A e} 47}7(1 TFEE W] ZFelA I FEY vjA|oA AFo] FEE=

gl 1 2= ol mn| 3kl ar, ARk v A Q1 phenolic foam LC¢ LC-liteTFHBIA & XS5}

Aoz 18 S Eoﬂ‘:} £-3] phenolic foam BlA|| A= LC-lite 7H.3 ujx| oA 9]

EvtE Aol 7Hd f-ekglth. o= AuiAtel AjwiHel wet phenolic foambiA] ] AF&-

7bsAdel =gt 2 ¢ dokal % Hoh

156. Y iR A FBEFY AR AdAE AT THE ¥R xFE T EvE
‘Madison’ S22 59 |

4714 B iAo} 47FA] FEE v A o] oA b FF Hj Ao A o] st

ol 1 b= ofF HHlste] AAHoRE 1E ASS B E}. 0}7@“} LCHi =] ¢} 735

Ef A2 Ttoll vl Fo]How Axg ASAIAE e

il

16. ¥ B A9 FF/ @& =7} Volcano' 9] AHj
<24 phenolic foam LC iAo i Ha=o] B Aelqto] nlef b wtakeh. shdny
= ]

Z] e} Hluske] phenolic foam WAl A 274, AR, 24F9 AT A=, 474, 9%
o] &3t BF AglFrol nls] LCHix|e}F RCHA| A Ao f8hake welon) H7 /g
oF 437 Hol AU o= dH 5 ¢ WHo =R Aujelsly] wtow ddd)

Phenolic foamujA|ol] 23 #rllS 183k 25 AQuwiH 2 Av) v 7L o] 375 o] phenolic
foam®l X ¢} &7 Hgrojord Aoz JFotE)
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17. B9 FA Q] 571 AF5AE
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WhiteShade A @]l FA A3 G992 400-700nm 348 714 @o] Adsle] 2
A e dou AEY g34Ql A e g Fakgo] AY "olA

Pl el v)
o fr

18. A A7 =x A& BE JFaF 54 A
el A 234 (GreenShade)E 20% H&2 =¥ 39S o 72 FaHh 2L AUV:
Ultra-violet) 994 300~400nm G oA 10%, 30% H|EZ =X FHTF 2}FE9|
=S, TS F(PAR: Photosynthetically Active Radiation)®d %<1 400 ~700nmol A=
20% HEE =3 g Aol txzTo ARG FFAES BHol gt a8% <l Fd
T3] UeldS A5kt 49 A(NIR: Near Infrared Radiation)®d %9l 800~
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19. FA @A 2334 (GreenShade)?] Fxo] wa vdLd .98 F34 =AY &.4%
et R A3 S W

2} A (UV: Ultraviolet) 94<9¢l 300~400nmol Al txF¢ vl 39S

&2 =3x8 Aol A& Fago] WA vetwt. FFE S48 FPARFH] 400~

700nmel A 3 FIHES 20%9F 30% BlEe =X Aol FEago] gttt 2H M

(NIR)g 9?1 800~2,500nm7hA] &} o] Fapghe o] 3 F3&2 30% AeloM 71 s

of FAEA A7} XL FEHoR st AL o 5 At FEw P 213

Ao m& dFF 719 A AF AFHIE A Ay FAAEA ZFA (GreenShade) &

30% vl&® =33 AT Kol 7HE 9513l

20. F=d wE AFA d&HHA dFLE
Mty A4 Bl A S o] 83l X 2FAo F

&
50ppm& 5%, 15% 12]a 300ppme 5% wOo = Hrg]fo] E=d A9 ALdAE
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SUMMARY

Development of a phenolic foam medium and a white wash
agent to replace import for hydroponic culture of major

greenhouse Crops

This research was conducted in an effort to meet the need for the development of a
phenolic foam medium and a white wash agent to replace import for hydroponic
culture of major greenhouse crops. The research had the following two objectives: 1)
Development of a novel inert phenolic foam medium comprising the pellet, cube, sheet,
and slab types for production of vegetable (paprika and tomato) and ornamental crops
(rose and chrysanthemum), and 2) development of a photo-selective white wash
shading agent and also a cleaning agent for reducing excess heat radiation and
optimizing the amount of natural growth light in plastic and glass house type
greenhouses for the adaptation and growth of both vegetable and ornamental crops,
and also comparison of the developed greenhouse shading products with the presently

imported products used commercially.

1. Use of phenolic foam as a growing medium for commercial cultivation of tomato

'Superdoetaerang'.

This study was conducted in a glasshouse to examine the possibility of producing
tomato plug seedlings using various inorganic growing media. Plug seedlings of
‘Superdotaerang’ tomato were grown in four media namely, granular rockwool,
rockwool, phenolic foam #1, and phenolic foam #2 as a pellet type. A commercial plug
medium, rockwool pellet was used as the control. All seeds were sown in 240-cell
plug trays (60 cm x 41 cm x 5 cm) on January 22, 2010. Seeds were germinated in a
growth chamber for three days and then seedlings were grown in a greenhouse in a
completely randomized design with a nutrient solution supplied by a subirrigational
method. Seedling growth was measured at 32 days after sowing. Seedlings in all
treatments showed similar growth as those in the control. Plant height, and fresh and
dry weights were significantly greater in the granular rockwool medium than those in
the other media. However, seedlings grown in phenolic foam #1 or phenolic foam #2

had similar growth characteristics as compared to the control (rockwool pellet). The

_22_



medium pH was the highest in the granular rockwool, and medium EC was the highest
in phenolic foam #1, although no nutrient toxicity symptoms were observed. The
results obtained suggest that phenolic foam #1 and phenolic foam #2 may be used as
a new material in the commercial scale production of plug seedlings of

‘Superdotaerang’ tomato.

2. Use of pellet and cube type phenolic foam as the medium for production of plug

seedlings of ‘Fascinato’ paprika.

This study was conducted to examine the possibility of producing paprika plug
seedlings in a newly developed inert phenolic foam medium. The pellet type was
developed as the germination medium and the cube type as the growing medium for
transplanted seedlings in the greenhouse. Seeds of ‘Fascinato’ paprika, sown in
240-cell plug trays (60 cm X 41 cm X 5 c¢cm) on August 12, 2010, were germinated in
a growth chamber (25°C, 80% RH, dark) for 4-5 days and then seedlings were grown
in a glasshouse with a nutrient solution supplied by an overhead irrigation system.
After 2 weeks, uniform plug seedlings fully grown in the pellet type were selected and
transplanted into the cube type media for further growth in a completely randomized
design. Growth of transplanted seedlings in two types, each of phenolic foam LC and
RC was compared after 30 days against that in the corresponding rockwool medium
manufactured by two companies, Grodan Co. Ltd., Denmark and UR Co. Ltd., Korea as
the control. Growth parameters measured were plant height, leaf width, leaf length,
leaf area, stem diameter, number of leaves, length of the longest root, number of
roots, root grade, fresh and dry weights of shoot, and chlorophyll concentration. The
medium pH and EC were the highest in the Grodan rockwool. Overall, phenolic foam
LC and RC produced seedlings with a similar growth as the rockwool control. The
greatest root grade was found in seedlings germinated in the Grodan pellet and
transplanted into UR cube. Dry weight of shoot was the greatest in seedlings
germinated in the Grodan pellet and transplanted into the RC cube. Plant height, leaf
area, and fresh weight of shoot were greater in seedlings germinated in the RC pellet
and transplanted into RC cube than those in a LC pellet and LC cube combination. The
results suggested that both LC and RC foam have a great potential to be used in the
production of plug seedlings of ‘Fascinato’ paprika.

3. Use of shading paint cleaner to remove shading paint applied to a glasshouse.
Due to high solar radiation during summer in Korea, some glasshouse crops need to
be cultivated in glasshouses applied with a white paint in order to avoid negative

consequences of intense sun radiation, high leaf temperatures or plant burning. In

Europe, some shading paint products are already widely used. A Korean company has
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recently developed a shading paint cleaner to be used for removing shading paint
applied on glasshouses. This experiment was performed in a Venlo-type glasshouse at
Gyeongsang National University. A shade paint (Greenshade Co. Ltd., Korea) was
sprayed using a power sprayer on June 22, 2010, and a shade paint cleaner at
different dilution ratios of shade cleaner and water (1:5, 1:7, or 1:9) was applied on
November 20, 2010 using a paint roller. Different exposure time (30 seconds, 10
minutes, or 24 hours) and water with different levels of hardness (50, 150, or 300
ppm CaCly) were evaluated. For the measurement of the degree of shade paint
removal, light transmittance of the glass was measured. Shade paint cleaner at all
dilution ratios showed a similar light transmittance, although the 24 hours exposure
time gave better cleaning effect than the others. Among all the treatment
combinations, the best cleaning was achieved with a 1:7 dilution ratio and the 24

hours exposure time.

4. Analysis of the shading effectiveness of photo-selective white wash agents on glass.

Photo-selective white wash agents have been the latest development to block solar
radiation on the greenhouse roof in the summer season. They block near infrared
radiation (NIR) and transmit more photosynthetically active radiation (PAR) than their
traditional counterparts. During the summer season, excessive temperature increase
caused by NIR negatively affects growth and development of greenhouse crops. A high
PAR and a low NIR transmission of the greenhouse covering materials may improve
environment for the crops. These products are already commonly used in European
countries, but not in Korea, Japan, Kenya, Colombia, and Ecuador. A study was
conducted to evaluate three different shading materials, Redusol, Reduheat (Mardenkro
Co. Ltd., the Netherlands), and Greenshade (Daesung C&S Co. Ltd., Korea) for their
photo-selectivity on the glass. The experiment was conducted on the roof of a
concrete building in Gyeongsang National University at midday (13:00-14:00). Each
shading agent was first coated on the rectangle glass (600 mm x 650 mm x 5 mm).
Light transmittance of each coated-glass was measured to get the absolute irradiance
spectrum analysis in the range of 300-2,600 nm: 300-400 nm, ultraviolet radiation;
400-760 nm, PAR; and 760-2,600 nm, NIR. When the full sunlight was assumed to be
100%, transmittance in the PAR was 88% for uncoated glass (the control), 60%
Greenshade, 50% Redusol, and 34% Reduheat. The shading percentage in the NIR was
the greatest in the Greenshade, followed by Reduheat, Redusol, and uncoated glass.
These results looked promising for the use of photo-selective white wash agents in a

commercial scale production for glasshouse crops.

5. Growth and flower yield of cut roses as affected by the growing medium.
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This study was conducted to investigate effect of the growing medium on the growth
and flower yield of two cut rose cultivars (KRosa X hybrida Hort. ‘Rock Fire’ and
‘Bubble Pink’), and to examine the potential use of newly developed phenolic foam as
a medium for rose cultivation. The single nodal cuttings, each with a five-leaflet leaf,
were stuck in rockwool cubes (5 cm X 5 c¢cm X 5 c¢cm, Myung Sung Placon Ltd., Korea)
on April 19, 2010. After 31 days, rooted uniform samplings were transplanted to two
different media, either phenolic foam (foam 3813-4, 10 cm X 15 cm X 100 cm,
Smithers Oasis Co., Korea) or rockwool slabs (10 cm X 15 c¢cm X 100 cm, Grodan,
Denmark) in a completely randomized design on bench in the glasshouse. A nutrient
solution was supplied uniformly through a drip irrigation system. Flower vyield and
quality were investigated for three successive harvests during a period of 10 months.
Growth parameters measured were stem length, flower width, stem diameter, number
of five-leaflet leaves per stem, number of flowers per stem, stem fresh weight,
number of harvested cut flowers per plant by grade, and total yield. Overall, the
phenolic foam produced cut roses with a similar growth and quality as the rockwool
slabs. In a standard type ‘Rock Fire’, stem length and number of harvested cut flowers
per plant by grade were greater in rockwool slabs than phenolic foam. However, stem
diameter, number of five-leaflet leaves per stem, stem fresh weight, and total yield
were not significantly affected by the growing medium in ‘Rock Fire'. Effect of
growing medium on growth and flower yield was not significant in ‘Bubble Pink’. The
results suggested that phenolic foam as a medium has potential to be used in rose

cultivation.

6. Use of pellet type phenolic foam as a medium for production of plug seedlings of

‘Fascinato’ paprika.

This study was conducted to examine the possibility of producing paprika plug
seedlings in a newly—developed inert phenolic foam medium. Plug seedlings of
‘Fascinato’ paprika were grown in four pellet type media, Grodan rockwool (Grodan
Co. Ltd., Denmark), UR rockwool (UR Co. Ltd., Korea), and phenolic foam LC and
phenolic foam LC-lite (Smithers Oasis Co. Ltd., Korea). Seeds, sown in 240-cell plug
trays (60 cm X 41 cm X 5 cm) on May 30, 2011, were germinated in a growth
chamber (25C, 80% RH, dark) for 4-5 days and then seedlings were grown in a
glasshouse with a nutrient solution supplied by an overhead irrigation system. After 3
weeks, uniform plug seedlings, fully grown, were selected and transplanted into the
cube type media for further growth in a completely randomized design. Seedling
emergence was checked for 7 days. The medium pH and EC were the highest in the
Grodan rockwool. Seedling growth was measured at 47 days after sowing. Growth
parameters measured were seedling emergence, plant height, stem diameter, number of

leaves, length of the longest root, fresh and dry weights of shoot, and chlorophyll
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concentration. The emergence was significantly affected by medium. The greatest
emergence was obtained in the Grodan rockwool medium. Also, plant height, leaf area,
and fresh weights were significantly greater in the rockwool medium than those in the
other media. In phenolic foam LC, seedlings had the lowest plant height, leaf area, and
fresh weight. The results suggested that both LC and LC-lite foam have potential to
be used in production of plug seedlings of ‘Fascinato’ paprika. Further study is needed
to improve through the balancing in container capacity, air porosity, or bulk density
that meet the physical property as a commercial medium for production of plug

seedlings of paprika.

7. Use of cube type phenolic foam as a medium for production of plug seedlings of
‘Fascinato’ paprika.

This study was conducted to examine the possibility of producing paprika plug
seedlings in a newly-developed inert phenolic foam medium. Plug seedlings of
‘Fascinato’ paprika were grown in four pellet type media, Grodan rockwool (Grodan
Co. Ltd., Denmark), UR rockwool (UR Co. Ltd., Korea), phenolic foam LC, and phenolic
foam LC-lite (Smithers Oasis Co. Ltd., Korea). Seeds of ‘Fascinato’ paprika, sown in
240-cell plug trays (60 cm X 41 cm X 5 cm) on May 30, 2011, were germinated in a
growth chamber (25C, 80% RH, dark) for 4-5 days and then seedlings were grown in
a glasshouse with a nutrient solution supplied by an overhead irrigation system. After
3 weeks, uniform plug seedlings, fully grown, were selected and transplanted into cube
type media for further growth in a completely randomized design. Growth of
transplanted seedlings in two types, each of phenolic foam LC and LC-lite were
compared after 30 days against that in the corresponding rockwool medium
manufactured by two companies as the control. Growth parameters measured were
plant height, leaf width, leaf length, leaf area, stem diameter, number of leaves, length
of the longest root, number of roots, root grade, fresh and dry weights of shoot, and
chlorophyll concentration. Medium pH and EC were the highest in the Grodan
rockwool. Dry weight of shoot was the greatest in seedlings germinated in the UR
pellet and transplanted into the Grodan cube. Plant height, leaf area, and fresh weight
of shoot were greater in seedlings germinated in the UR pellet and transplanted into
Grodan cube than those in a UR pellet and UR cube combination. From the results,
although growth was the greatest in the control (rockwool pellet and cube), both
phenolic foam LC and phenolic foam LC-lite were proven to have potential to be used
as a medium for production of plug seedlings of ‘Fascinato’ paprika. It is necessary to

improve physical properties for commercial use of this new cube type media.

8. Effect of medium on rooting and subsequent growth of three Rosa Hybrida cultivars.
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The aim of this study was to find out if phenolic foam medium can be used as a
rooting medium for cutting propagation of three rose cultivars bred in Korea. The
single nodal cutting of Rosa hybrid a ‘New Carpet’, ‘Yellow King, and ‘Pink Aurora’
were stuck in cubes of rockwool, phenolic foam LC or phenolic foam RC, or a
commercial propagation medium (Tosilee medium) in a glasshouse propagation bed
with fogging (200 s/5 min). After 40 days, rooting and shooting percentages, number
of roots, and root length were measured. Of the four media tested, rockwool cube was
found to be the best for root induction in ‘New Carpet’, while phenolic foam LC was
suitable for ‘Yellow King’ and ‘Pink Aurora’, and the corresponding rooting percentages
were 93, 90, and 97%, respectively. Interestingly, the longest root of all cultivars was
achieved in the Tosilee medium. Rockwool cubes had more number of roots in ‘New
Carpet’ whereas the Tosilee medium had more number of roots in both ‘Yellow King’
and ‘Pink Aurora’. There was no shoot growth in ‘Pink Aurora’ in the phenolic foam
LC and RC media. Among the cultivars, shooting percentage of ‘Yellow King’ was the
greatest in all types of media used. From the overall results, we can conclude that the

Tosilee medium is the best medium for rooting of these rose cultivars.

9. Comparison of the environment changes in the plastic film house as affected by

application concentrations of photo—selective white wash agents.

This study was conducted to compare environmental changes in the plastic film house
as affected by application concentration of a newly—developed photo-selective white
shade agent. Photo-selective white shade agents block near infrared radiation (NIR)
which causes less temperature rise In greenhouse and more transmittance of
photosynthetically active radiation (PAR) by decreased light blocking than their
traditional counterparts. This experiment was performed in arch-type plastic film
houses (each with 3 m width x 4 m length x 2.7 m height) at Gyeongsang National
University. A shade paint (GreenShade, Daesung C&S Co. Ltd., Korea) was sprayed
using a power sprayer on May 17, 2011, and shading ratios of applied shade paint by
one time, two times, or three times at 1:9 dilution ratios (shade paint : water, v/v)
were 10%, 20%, or 30%, respectively. Non shade paint in the greenhouse roof was
used as the control. Changes in air temperature, RH, ground surface temperature, light
intensity, and the absolute irradiance spectrum were measured during the experimental
period. The air temperature and ground surface temperature in the internal greenhouse
by all shade paint treatments was decreased by about 2-5C, 1-3C than in the
control, respectively. Also, relative humidity in the internal greenhouse had increased
by about 4-10%. The shading percentage in the light intensity by the application
concentration of shade paint had positive correlations with increasing application
concentration of shade agent. Although this experiment was performed without crop

cultivation in internal greenhouses, a difference in trend can be expected in the results
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when applied outside based on the environmental conditions. The results obtained by
evaluating the effectiveness of the tested photo—selective white shade agent looked
promising for the use of these photo—selective white wash agents in a commercial

scale production for plastic film greenhouse crops.

10. Effect of medium on the rooting and growth of chrysanthemum ‘Gaya Wine' and
‘Gaya Yellow.

Two experiments were carried to find out the effect of medium on the rooting and
subsequent growth of two chrysanthemum cultivars. Terminal cuttings of ‘Gaya Wine’
and ‘Gaya Yellow’, stuck in cubes of rockwool, phenolic foam LC or phenolic foam RC,
or a commercial medium (Tosilee medium), were rooted under shade with fogging (200
sec/5 min) on a greenhouse bench. After 20 days, shade was removed and half of the
plants were measured for rooting, plant height, number of leaves, leaf area, root
length, number of roots, stem diameter, chlorophyll content, and fresh and dry weights.
The other half of the rooted cuttings were transplanted for further cultivation in a bed
filled with a commercial medium on April 5 and harvested on June 25. A randomized
complete block design was adopted with three replications, each consisting of five
plants. Irrespective of medium, 100% rooting was observed in both cultivars, and the
longest root of ‘Gaya Wine’ (6.0 cm) and ‘Gaya Yellow’ (6.3 cm) were observed in the
Tosilee and foam RC media, respectively. Both cultivars showed more numbers of
roots in the Tosilee (average 9.7 for ‘Gaya Wine' and 14.3 for ‘Gaya Yellow’) medium.
For rooting, the Tosilee medium was found to be the best for ‘Gaya Wine’, and there
were no significant differences for ‘Gaya Yellow'. In the cultivation experiment, both
cultivars had the greatest number of flowers i.e., 154 and 115, respectively, in the
Tosilee medium. Results suggest that the Tosilee medium was the best for cutting

propagation of these chrysanthemums.

11. Use of pellet type phenolic foam as a medium for production of plug seedlings of
‘Madison’ tomato.

This study was conducted in a glasshouse to examine the possibility of producing
tomato plug seedlings in a newly—developed inert phenolic foam medium. Plug
seedlings of ‘Madison’ tomato (Syngenta Seed Co. Ltd., Korea) were grown in four
pellet type media, Grodan rockwool (Grodan Co. Ltd., Denmark), UR rockwool (UR Co.
Ltd., Korea), phenolic foam LC, and phenolic foam LC-lite (Smithers Oasis Co. Ltd.,
Korea). Seeds were sown in 240-cell plug trays (60 cm X 41 cm X 5 cm) on August
29, 2011. That were germinated in a growth chamber (25C, 80% RH, dark) for 4 days
and then seedlings were grown in a glasshouse with a nutrient solution supplied by

sub-irrigation system. Seedling emergence was checked for 7 days. Seedling growth
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was measured at 19 days after sowing. The greatest emergence was obtained in the
phenolic foam LC and LC-lite media and the highest medium pH and EC were
observed in the Grodan rockwool. Plant height, hypocotyl length, leaf area, dry
weights, and fresh weights were significantly greater in the rockwool medium than
those in the other media, however the T/R ratio was greatest and thickness of stem
diameter was thicker in the phenolic foam LC than those in the other media. The
bulk density of the LC-lite medium was obtained about 0.02 g/m®. It was four times
lower than rockwool (Grodan and UR) media. The results suggested that both LC and
LC-lite foam have potential to be used in production of plug seedlings of ‘Madison’
tomato. Further study is needed to improve the media quality and potential through the
balancing of container capacity, air porosity, or bulk density that meet the physical

property as a commercial medium for production of plug seedlings of tomato.

12. Use of slab-type phenolic foam as a medium for cultivation of ‘Volcano’ paprika.

This study was conducted in a greenhouse to examine the possibility of cultivating
paprika using a newly—-developed slab-type, inert phenolic foam as the medium. Seeds
of Capsicum annuum L. ‘“Volcano’ (De Ruiter Seed Co. Ltd.) were sown on July 8,
2011. Seedlings were transplanted into a cube—type rockwool (UR Co. Ltd., Korea) on
July 28, 2011. Plants were transplanted to four slab-type (100 cm x 15 cm x6.5 cm)
media, Grodan rockwool (Grodan Co. Ltd., Korea), coir (Daeyoung GS, Korea), phenolic
foam RC (Smithers Oasis Co. Ltd., Korea), and phenolic foam LC (Smithers Oasis Co.
Ltd., Korea) on August 16, 2011. Plants were fertigated with a nutrient solution
through drippers controlled by an automatic water control system. Water potential of
all media were set at 80~85% during the taking rooting stage, 63~65% during the fruit
setting stage, and 65~67% during the fruit growth stage. Plant height, stem diameter,
leaf width, leaf length, main stem length, number of branches, and internode length
were measured once every week during cultivation. Fruits were harvested and growth
parameters were measured on November 4, 2011. After cultivation, medium EC was
the highest in the coir and medium pH was in the range 5.40 to 6.07. Water potential
of the LC medium was the lowest during cultivation, requiring more frequent irrigation.
Stem length and chlorophyll content were not significantly different. Plant height, stem
diameter, number of branches, internode length, and fresh and dry weights of the
shoot in the coir medium were the greatest. However, plant height, internode length,
fresh and dry weights of the shoot, stem diameter, and leaf length were significantly
greater in the phenolic foam media than in the rockwool medium. Pericarp thickness,
firmness, and soluble solids contents of fruits in rockwool slab were significantly
greater than in other media. Fruit weight, fruit width, fruit length, length of fruit stalk,
and fruit stalk diameter were greater in the coir than in other media. The results
suggested that both LC and RC foam have potential to be used in cultivation of
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‘“Volcano’ paprika.

13. Use of cube-type phenolic foam as a medium for production of young plants of

‘Madison’ tomato.

This study was conducted to examine the possibility for cultivating plug seedlings and
young plants afterward using a newly—developed inert phenolic foam medium. Seeds of
‘Madison’ tomato (Syngenta Seed Co. Ltd., Korea), sown in 240-cell plug trays (60 cm
X 41 cm X 5 cm) on August 29, 2011, were germinated in a growth chamber (25T,
80% RH, dark) for 4-5 days. Uniform plug seedlings, grown for 15 days in a
glasshouse in four pellet-type media, Grodan rockwool (G, Grodan Co. Ltd., Denmark),
UR rockwool (U, UR Co. Ltd., Korea), phenolic foam LC (Smithers Oasis Co. Ltd.,
Korea), and phenolic foam LC-lite (Smithers Oasis Co. Ltd., Korea), were selected and
transplanted into each of four cube-type media for further growth in a randomized
block design, and grown for another 21 days. All media had stable EC of lower than
1.50 dS'm 'and pH ranging from 7.20 to 7.41 after cultivation. Growth of the young
plants in all four cube-type media were similar, regardless of the medium used for
raising seedlings in plug trays with pellet-type media, suggesting both cube-type foam
LC and RC having the potential to be used as the growing medium in cultivation of

young tomato plants.

14. Use of phenolic foam cubes as the medium for cutting propagation of roses.

This experiment was conducted to investigate the feasibility of using different phenolic
foam media for cutting propagation of roses on a fogged propagation bed set in a
glasshouse. One standard cultivar ‘Pink Aurora’, and two spray cultivars ‘Yellow King’
and ‘Bubble King’ were used as test plants. Rooting and early growth were compared
in cube-type propagation media phenolic foam (Smithers-Oasis, Korea) LC® LC-lite®
and RC®, against those in rockwool (Grodan, Denmark), each with the same volume of
5 cm X 5 cm X 5 cm. Single node cuttings each with a five leaflet leaf and an
axillary bud were directly stuck into the pre-wet medium to a depth of about 2 cm.
There were no significant differences in budbreaking percentage as affected by the
medium in ‘Yellow King’. The highest rooting percentage 96.7% was found in rockwool.
The greatest number of roots was observed in foam LC and rockwool, and the lowest
in foam RC. In ‘Pink Aurora’, the best shoot growth, such as budbreaking percentage
and shoot length, was observed in rockwool, whereas the best root growth was found
in foam RC. In ‘Bubble Pink’, the highest values in budbreaking percentage, shoot
length, rooting percentage, root length, and number of roots were observed in
rockwool. In ‘Yellow King’ and ‘Bubble Pink’, rockwool showed the greatest fresh and

dry weights of newly—-grown shoot and root. In ‘Pink Aurora’, the greatest fresh and
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dry weights of cuttings and roots were observed in foam RC. Because there were no
big differences between the foam media in supporting the rooting and subsequent early
growth as compared to the widely used rockwool cube in propagation of rose cuttings,
it is believed that foam media tested can also be used as the media for cutting

propagation.

15. Use of phenolic foam as a medium for production of rose ‘Rock Fire’ and ‘Feel Lip’.

Rose (Rosa hybrida) cultivars were tested in a newly developed inert phenolic foam
growing medium under greenhouse conditions. Two cultivars, ‘Rock Fire’ and ‘Feel
Lip’, were grown in four media, rockwool (100 cm X 20 cm X 7.5 cm, Grodan,
Denmark), perlite (Green Biotech Co., Korea), phenolic foam RC (100 cm X 20 cm X
7.5 cm, Smithers Oasis Co., Korea), and phenolic foam LC (100 cm X 20 cm X 7.5
cm, Smithers Oasis Co., Korea). Stem cuttings of both cultivars were rooted in
rockwool cubes for 17 days before being transplanted into the test media. Measured
growth parameters, such as stem length, number and quality of harvested stems,
number of main roots, and contents of inorganic ions, were similar in all media tested,
except perlite. These values were the lowest in the perlite. The results obtained
suggest that widely used rockwool can be replaced with a new phenolic medium such

as phenolic foam RC for commercial scale productions of roses.

16. Analysis of the shading effectiveness of photo-selective white wash agents applied

on even—span glasshouse on summer Seasorn.

Due to high solar radiation in summer in Korea, some glasshouse crops need to be
cultivated in glasshouses applied with a white paint in order to avoid negative
consequences of intense sun radiation, high leaf temperatures, or plant burning. In
Europe, some shading paint products are already widely used. This experiment was
conducted in an even span glasshouse at Gyeongsang National University. A shade
paint, GreenShade No. 2, 3, or 4 (Daesung C&S Co. Ltd., Korea) at 1:4 ratio (shade
paint : water, v/v) were sprayed using a power sprayer on May 22, 2012. Light
transmittance of each coated-glasshouse part was measured to get the absolute
irradiance spectrum analysis in the range of 300-2,600 nm: 300-400 nm, ultraviolet
radiation (UV); 400-760 nm, photosynthetically active radiation (PAR); and 760-2,600
nm, near infrared radiation (NIR). Full sunlight was used as the control. PAR was
significantly higher in the No. 2 and 3. UV was the lowest in the control. When the
full sunlight was assumed to be 100%, transmittance in the NIR was 60% in No. 4, 3,
and 2. The shading percentage in the NIR was the greatest in No. 4, followed by No.
3, No. 2, and the control. These results obtained are promising for the use of these

tested photo-selective white wash agents in a commercial scale production for
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glasshouse crops during the summer season.

17. Use of seed tray-type phenolic foam as medium for production of seedlings of

'Rafito' tomato.

A study was conducted in a glasshouse to examine the possibility of producing tomato
seedlings in a newly—-developed inert phenolic foam medium. Seedlings of ‘Rafito’
tomato were grown in three seed tray—type media, Grodan rockwool (Grodan Co. Ltd.,
Denmark), phenolic foam LC and phenolic foam LC-lite (Smithers Oasis Co. Ltd.,
Korea). A commercial seed tray-type rockwool was used as the control. Seeds sown
in seed trays (250 mm X 500 mm X 38 mm) on July 9, 2012, were germinated in a
growth chamber (25 £ 2T, 90 £ 5% RH, dark) for 4 days and then seedlings were
grown in a glasshouse with a nutrient solution supplied by sub-irrigation system. Seed
germination was checked at 16 days and growth was measured at 22 days after
sowing. The greatest emergence was obtained in the phenolic foam LC-lite. Plant
height, epicotyl length, hypocotyl length, stem diameter, number of leaves, leaf width,
leaf length, leaf area, shoot fresh and dry weights were significantly greater in the
rockwool. Chlorophyll was the greatest in the phenolic foam LC-lite. However,
incidence of damping off was about 40-50% in rockwool. The total porosity and
container capacity of phenolic foam LC was higher than in the other media. The
results suggested that both phenolic foam LC and phenolic foam LC-lite seed

tray—-type have potential to be used in the production of seedlings of ‘Rafito’ tomato.

18. Changes in environment in plastic film houses as affected by application

concentration of white wash agents.

A study was conducted to examine changes in environment in the plastic film house
with peppers growing as affected by shading percentage (0, 20, 40 or 60%) during the
summer season. Seeds of Capsicum annuum 1. ‘Morning Putgochu’ and ‘Sinhong’ were
sown on April 21, 2012. Scion and rootstock (Capsicum annuum 1.. ‘Tantan’) were
grafted on May 23, 2012. Grafted seedlings were transplanted to the slab-type
rockwool medium on July 18, 2012. Plants were supplied with a nutrient solution
through drippers which were controlled by an automatic fertigation system.
Temperatures of the leaf, stem, medium and air, relative humidity, light intensity, and
light quality were measured once a month during the three month (Aug., Sept. and
Oct.) cultivation period. In August, leaf and medium temperatures were not significantly
different in all shading treatments in the ‘Morning Putgochu’, while leaf and stem
temperatures were the highest in the control (0% shading) in the ‘Sinhong’. In
September, leaf, stem, and medium temperatures were lower in the 40 and 60%

shading treatments than in the O and 20% shading treatments in ‘Morning Putgochu’.
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The highest leaf, stem, and medium temperatures were recorded in the 0% shading
treatment in ‘Sinhong’. In October, stem temperature was the highest in the control in
both cultivars. Plant, medium, and air temperatures were affected by shading
percentage, especially the air temperature between 20 and 60% shading treatments
was up to 7C. The difference of relative humidity was up to 13%. Light intensity and
temperature were the lowest in the high shading percentages. There were differences
observed between months to the measurement and positions to the greenhouse, but
not between the cultivars. In light quality analysis, shading blocked UV (ultraviolet)
and NIR (near infrared), and therefore, plant, air, and medium temperatures decreased
in the plastic film houses, suggesting potential use of these white wash agents to

decrease air and plant temperatures in plastic film houses.
19. Distribution of nutrient solution and chemical properties of slab-type media.

This study was conducted to evaluate the distribution of the nutrient solution and
chemical properties of several slab-type growing media used in a glasshouse. To
evaluate flow patterns of four slabs (Grodan rockwool, UR rockwool, phenolic foam LC,
and phenolic foam LC-lite) that were fertigated with a pigmented (bromophenol blue)
standard solution with pH 5.5, EC of 2.7 £ 0.5 dS'm™!. Fives pots in each slab were
fertigated three times a day (9:00, 13:00, 17:00) with 30 mL for 5 minutes each. After
three days, all slabs were horizontally cut into halves to evaluate the flow patterns. In
the rockwool slab, flow pattern was spread more horizontally than in the phenolic
foams labs. To investigate EC and pH gradients, slabs were fertigated three times a
day (9:00, 13:00, 17:00) with a nutrient solution (pH 6.5 and EC of 2.5 £ 5 dS'm™}) in
five spots, each with 50 mL for 1 minute. After one week, EC and pH were measured
in the upper and the lower half of the slabs by extracting the nutrient solution with a
syringe in 40 different spots of the slab. The horizontal EC and pH gradients were
small in the rockwool slab, while those of phenolic foam LC and LC-lite slabs were
not uniform. The results of this study indicate the need for different irrigation time

settings for more uniform root zone environmental conditions in the slab type medium.

20. Use of sheet-type phenolic foam medium with irrigation set point for production of
seedlings of ‘Rafito’ tomato.

This study was conducted to examine the possibility of producing tomato seedlings in
a newly—developed sheet-type phenolic foam medium in a glasshouse. Seedlings of
‘Rafito’ tomato were grown in three sheet-type media, rockwool (Grodan Co. Ltd.,
Denmark), phenolic foam LC, and phenolic foam LC-lite (Smithers Oasis Co. Ltd.,
Korea). A commercial sheet-type rockwool was used as the control. Seeds, sown in
the sheet type medium (250 mm X 500 mm X 38 mm) on Oct. 5, 2012, were
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germinated in a growth chamber (25 £ 2T, 90 * 5% RH, dark) for 4 days and then
seedlings were grown in a glasshouse with a nutrient solution supplied by
sub-irrigation system. In order to ensure the same irrigation level, each treatment was
maintained on an electronic balance. All medium were irrigated with a solution
formulated by Sonneveld when the amount of water was decreased by 1.5 g from the
irrigation set point of each medium. Seed germination rate was checked for 18 days.
Seedling growth was measured at 25 days after sowing. The greatest seedling
emergence was obtained in the phenolic foam LC-lite. Plant height, epicotyl length,
hypocotyl length, stem diameter, number of leaves, leaf width, leaf length, leaf area,
length of the longest root, and fresh weight were significantly greater in the rockwool
than those in the other media. The highest chlorophyll and ion leakage were obtained
in the phenolic foam LC-lite. Plant dry weight was the greatest in the phenolic foam
LC. The weight changes in phenolic foam LC-lite was similarly maintained as
compared to that in rockwool. These results suggested that sheet-type phenolic foam
LC-lite has potential as the germination medium to be used in the production of

seedlings of ‘Rafito’ tomato.

21. Effect of shading methods on growth and fruit quality of paprika in summer season.

This study was carried out to investigate the effect of two shading methods, shading
agent spray on the glasshouse and internal shading screen treatment, on the growth
and fruit quality of paprika (Capsicum annuum L. ‘Cupra’ and ‘Coletti’) during summer
season cultivation. In the shading agent treatment, a commercial shading agent diluted
with water at a ratio of 1:4 was sprayed on the roof of a glasshouse. In the internal
shading screen treatment, a 10~20% shaded screen was used during the day time

when the sun radiation was greater than 700 W-m 2.

Compared to the unshaded
control, photosynthetic photon flux density (PPFD) decreased in the greenhouse in the
shading agent (SA) and shading screen (SS) treatments by 20% and 30%, respectively.
Lower air temperatures and higher relative humidities were observed in the SA than in
both the control and the SS treatment. Time to reach the break point of humidity
5 was 2 hours late in the SA than in both the control and the SS

treatment. Compared to control, both the SA and the SS treatments showed lower

deficit 8 g'm

instantaneous temperatures of leaf, fruit, and flower by 2T, 5T and 3C, respectively.
There were no differences in number of branches, stem diameter, and leaf size among
treatments although both shading treatments promoted plant height in both cultivars.
Botrytis infection ratio declined with the SA treatment by 14.7% in ‘Cupra’ and 22.1%
in ‘Coletti’ as compared to that in the control. Shading increased fruit size in both
cultivars, whereas no differences were observed in the number of locules and
thickness of fruit tissue among treatments. Shading treatment increased mean fruit

weight by a range of 10 to 15 g per fruit, while it decreased soluble solids contents
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as compared to that in the control. Similar Hunter values were observed among
treatments, while fruit firmness increased slightly in shading treatments. Compared to
the control, shading treatments improved marketable fruits by 11.7~22.6% and
increased the number of fruits per plant by 4~9.2% in both ‘Cupra’ and ‘Coletti’. The
results of this study indicate that shading agent application on the roof of glasshouse
would be one of the most effective options to reduce heat stress imposed on the

paprika crop in summer cultivation, resulting in improved crop growth and fruit yield.

22. Irrigation method of nutrient solution affect growth and yield of paprika 'Veyron'

grown in rockwool and phenolic foam slabs.

This study was carried out to find a reasonable irrigation method of a nutrient solution
for the phenolic foam slab (foam LC) used in a trial experiment to substitute the
rockwool slab in the production of paprika (Capsicum annuum ‘Veyron’'). 100, 90, and
80 mL of a nutrient solution was supplied per plant each time when the accumulated
radiation reached to 100, 90, 80 J-cm™2, and they were named as the 100-100, 90-90,
and 90-80 treatment, respectively. The drain percentage per plant of the 100-100
treatment was high by 33.8% in rockwool and 36.7% in foam LC (Lettuce Cube), and
that of 90-80 treatment was low by 30.4% and 33.7%. The water content and EC of
the rockwool slab were maintained in the range of 63.6-68.9% and 4.4-5.1 mS-em™,
while those of the foam LC slab were in the range of 52.9-58.8% and 5.5-6.5 mS-cm™*.
The plant height and leaf size of the 100-100 and 90-90 treatments increased in a
similar manner, while those of the 90-80 treatment decreased and those of the
rockwool were greater than that of the foam LC. Similarly the fruit size and weight of
the 100-100 and 90-90 treatments were bigger and heavier than those of the 90-80
treatment. The number of fruits harvested per plant was the greatest in the 90-80
treatment with 8 and 8.3 fruits in the rockwool and foam LC. The number of
marketable fruits in the 90-90 treatment in the rockwool and foam LC were the
greatest with 18.1 and 18.2, respectively, while those in the 90-80 treatment were
17.2 and 16.8, respectively. The number of unmarketable fruits of the 90-80 treatment
was the greatest (1.7-1.8 fruits per plant) in both the rockwool and foam LC, and
most of them were small sized or blossom end rot fruits. The yield of the 90-90

treatment was the greatest among the irrigation.
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1-60.
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1-62.
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1-64.
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1-57. Sheet type¥l Al FFol W& EulE Rafito’ F59 35 T 24Y Ao A5,

4 1-58. Sheet typed#] 7o w2 ErnlE Rafito’ TF9 3% 5 2494 A< /fE AH.

1-59. 3= & 249 =<F vl sheet typeri Ao =7F4 el HSAH.
1-60. 452 & B v x|o| A 2] <kolleo]l it & e,
1-61. wix 2] Y pHe} ECE =43sl7] Y3 40 5% 3 24

1-62. =o' A/ £ B9 phenolic foam| A2} FH(FSF5E S B Fo|7} 7247}

45, 55, 2.5, 7.5cm phenolic foam®l#] £} 7.5cm A uj) #]).
1-63. 2H3A Ag & efFoA & my24 B
1-64. Zp3A Ag] $ vy 24 yie AFE A3 By
1-65. Fae A 24 A (GreenShade) 2] &% A glol] ‘A X|u}p 39 K.
2-1. A=A F9FA(Lab scale 10L §FS-7]).
2-2. A4 F Alxw AFY H=5A.
2-3. A3 A Wstol] W& foam® A x4 |
2-4. H=FA AF 43t = 2E(EA 100g).

2-5. HmFAE ol &3 Ix F AP EF(5A 800g).

A 2-6. 20kg base WX AT aAHE AL,

2-7. 300kg base X A3 wAE ARZ.
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2-10. A4 GA wiA(E B A2k,
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(4)
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D AN FE&E Venlod 224

020109 4€¥ 99 ~59 19¥(42¢)

C 659 vl A (pellet) x 3¥HE- x 307 A

(71 Rockwool (UR Co. Ltd., Korea)

(4) Phenolic foam #1 (Smithers—-Oasis Co. Ltd., Korea)

(t}) Phenolic foam #2 (Smithers—-Oasis Co. Ltd., Korea)

(2}) Phenolic foam #3 (Smithers-Oasis Co. Ltd., Korea)

(v}) Phenolic foam #4 (Smithers—-Oasis Co. Ltd., Korea)

(1}) Phenolic foam #5 (Smithers—-Oasis Co. Ltd., Korea)

o 2

ST N O |

oo oo met g
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TR D Yo [0

(
4

ARZL 1-1. 28 7F Cupra ¥ 59 58 miAAL SEHAF ALEH 657/ wA.
1, Rockwool (pellet); 2, Phenolic foam #1; 3, Phenolic foam #2; 4, Phenolic foam #3; 5,
Phenolic foam #4; 6, Phenolic foam #5.
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=
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AL A el A 22 175g3 164ge 2 7MY FASS. AET £ AATIH FASHA
phenolic foam #2%} phenolic foam #3 #]#] % phenolic foam #4 WX A2 FAA 7} 79
A FALL. dE5AR #FHE 27 rockwool WA Aol A 2892 Mg FEIF w
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E 9l A e dFE 24E HUbshA otk g ASAAE vEYS 4 5 A0S
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] phenolic foam #2, #3, #4 WXl A rockwool HJX] =Tt}

5|

A

2|7} ‘Cupra’® 3% 429 #o] B

3L

AL oo

AbS

[e)
T

LFERE (AR 1-2).

S O
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5=, 50%

ey
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o}

2] 7} ‘Cupra’ 339

3} 3=

=
pu—

1-1. WA o] %5l o}

hyA
ar

T (days)V

MDG*

MGT (days)”

Germination (%)

Medium no.

5.9 be

9.7 b

94 a

52 ¢”

QO QO Q
© o &8 ® A2
W534.6
S < © U <o

Q Q
2 %9 S
oom.lll
T 2 © © «
L o 0 o
o 0 oo S o

—
Q o 2 o
QL © ® ® ®©
b 0 @ = ©
n & ® o ®©

N N T o O

=0.05.

"Mean separation within columns by Duncan’s multiple range test at P

YMean germination time.

*Mean daily germination.

"Days to 50% germination.

'Six media used in the experiment. 1, Rockwool (pellet); 2, Phenolic foam #1; 3, Phenolic

foam #2; 4, Phenolic foam #3; 5, Phenolic foam #4, 6, Phenolic foam #5.
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I 12, WA FE ol WE Tz 7t ‘Cupra FE 3 424 A A=,
Plant Hypocotyl

Medium ) Root length Stem diameter Leaf area )
height length Leaf count ) Root grade’

no. (cm) (mm) (cm®)
(cm) (cm)

1* 87 d” 32 ¢ 41 ¢ 50 a 1.97 b 14.27 e 20 a

2 115 be 32 ¢ 51b 43 e 1.97 b 20.75 bc 25 a

3 13.7 a 4.1 ab 54 ab 49 ab 217 a 26.23 a 20 a

4 136 a 43 a 59 a 4.7 be 195 b 22.33 b 24 a

5 12.8 ab 44 a 55 ab 46 cd 217 a 17.89 cd 20 a

6 10.3 ¢ 49 b 5.7 a 4.4 de 191 b 16.67 de 24 a

“Mean separation within columns by Duncan’s multiple range test at 2=0.05.

YRoot formation was evaluated based on grades 1 to 5 (1=excellent, 2=good, 3=moderate,
4=bad, 5=poor).

*Six media used in the experiment. 1, Rockwool (pellet); 2, Phenolic foam #1; 3, Phenolic
foam #2; 4, Phenolic foam #3; 5, Phenolic foam #4; 6, Phenolic foam #5.
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% 1-3 WA E /ol wE S22 ‘CupraEEY & 429 Ao AFHF-<F A5t A T}
8%, 9%43Y, AEE 2 T/RE.
Dry

Medium Fresh wt. (g) Dry wt. (g) Chlorophyll )

(SPAD) matter T/R ratio
no. Shoot Root Total Shoot Root Total (%)
1Y 071 b 020d 091 b 0.068 d 0.034 bc 010 d 289 a 111 a 214 ¢
2 061 b 042c¢c 104 b 0.077 cd 0.032 ¢ 0.11 cd 272 ab 118 a 2.40 bc
3 066b 060b 126D 0.116 a 0.042 ab 0.16 a 274 ab 6.7 b 2.85 ab
4 108 b 066 ab 175 b 0.111 a 0.038 abc 0.14 ab 26.0 bc 85 ab 297 a
5 092b 070a 164Db 0.102 ab 0.046 a 0.14 ab 254 ¢ 12.0 a 2.68 ab
6 072 b 068 ab 141 b 0.090 bc 0.039 abc 0.13 bc 248 ¢ 93 ab 2.34 bc

“Mean separation within columns by Duncan’s multiple range test at 2=0.05.
YSix media used in the experiment. 1, Rockwool (pellet); 2, Phenolic foam #1; 3, Phenolic
foam #2; 4, Phenolic foam #3; 5, Phenolic foam #4; 6, Phenolic foam #5.

F 1-4. WA F ol wE 327} CupraEEo] Au) -5 wjx]e] pHe} ECe] W3},

pH EC (dS'em™)*

Treatment no.

Before After Before After
1Y 7.0 a’ 6.7 a 0.06 a 012 a
2 64 Db 64 c 0.01 c 0.02 c
3 6.3 bc 6.6 b 0.02 b 0.07 b
4 6.2 c 6.4 c 0.02 b 0.03 c
5 6.2 c 6.3 d 0.01 c 0.03 c
6 6.3 bc 6.3 ¢ 0.01 c 0.03 c

"Mean separation within columns by Duncan’s multiple range test at 2=0.05.
YSix media used in the experiment. 1, Rockwool (pellet); 2, Phenolic foam #1; 3, Phenolic
foam #2; 4, Phenolic foam #3; 5, Phenolic foam #4; 6, Phenolic foam #5.

XSolutions of 1 medium to 5 H,O (v/v) dilutions.
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a9 1-1. Ao AFES wiAY TRE T8, 87185, 7l 2 714E. 1, Rockwool;
2, Phenolic foam #1; 3, Phenolic foam #2; 4, Phenolic foam #3; 5, Phenolic foam #4; 6,

Phenolic foam #5.

_76_



AP 1-2. wf A 9] TR I 227} ‘Cupra FF9 35 & 429 A ASZA 1, Rockwool; 2,

Phenolic foam #1; 3, Phenolic foam #2; 4, Phenolic foam #3; 5, Phenolic foam #4; 6, Phenolic
foam #5.

W} fef

3227} ‘Cupra’ #5e 38 (AAY) FAAM 2702 wij=] phenolic foam® &7} Ha %
o] = 3}

oA A=A TheA S AT A8 F) wATE TFA ok sk olstetA o] -
ataL, Aul &Aool w2 AMiA 5 FH MAE A Aujste] 1 e S
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2. EvlE ‘Superdotaerang’ ¥ %S o83 FAH T AAH A

st AlwlA] phenolic foam®] °]-§

L2 ==L
(1) A¥ A= Lycopersicon esculentum Mill. ‘Superdotaerang’ (5°) = 2 <=
2) A AT 554 Venlod a4
(3) A7z 2010 1€ 22 ~2¢ 234(32¢)
(4) A=A 49 A (pellet) x 3¥EE- x 6071 A
(7F) Rockwool-pellet type (UR Co. Ltd., Korea)
(4}) Rockwool-granular type (Grodan Co. Ltd., Netherland)
(th) Phenolic foam #1-pellet type (Smithers-QOasis Co. Ltd., Korea)
(2}) Phenolic foam #2-pellet type (Smithers-Oasis Co. Ltd., Korea)

A2 1-3. EvlE ‘Superdotaerang # &9 IFE T2 SH AT AE8H

1, Rockwool (pellet); 2, Rockwool (granular); 3, Phenolic foam #1; 4, Phenolic

[}

¥ 159 1-62 471+ F7FE wiA 9 EulE ‘Superdotacrang %59 35 F 32U
[e) A
o

S5 el 24, sl delt
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¥ 1-5. B ZF) W& EvE ‘Superdotaerang’ EZF9 1= 32 & A5 3|

Hypocotyl Stem
) Plant Root length ) Leaf area )
Medium no. . length Leaf count diameter ) Root grade’
height (cm) (cm) (cm®)
(cm) (mm)
1* 219 b” 6.2 bc 6.6 a 48 b 30 b 400 b 38 a
2 234 a 6.6 a 6.4 a 50 a 32 a 476 a 34 b
3 212 Db 59 ¢ 59 a 49 ab 30 b 42.2 b 33 Db
4 19.7 ¢ 6.3 b 6.1 a 4.8 ab 30 b 446 ab 39 a

“Mean separation within columns by Duncan’s multiple range test at 2=0.05.

YRoot formation was evaluated based on grades 1 to 5 (1=excellent, 2=good, 3=moderate,
4=bad, 5=poor).

*Four media used in the experiment. 1, Rockwool (pellet); 2, Rockwool (granular); 3,

Phenolic foam #1; 4, Phenolic foam #2.
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3 1-6. WA FFel WE EvLE ‘Superdotaerang’#F ] F 32 A Ao Alshi-o] AA
T AEF, 542 158 9 T/RE.
Fresh . D . D
Medium resh wt. (g) ry wt. (g) Chlorophyll ry T
(SPAD) matter ratio
no Shoot Root Total Shoot Root Total (%)
1Y 20 b* 020 a 223 ab 014 b 0022 a 0.16 a 338 a 73 a 6.5 ¢
2 23 a 0.12 b 246 a 017 a 0012 ¢ 0.18 a 328 a 76 a 92 b
3 20b 017ab 218 b 015b 0014bc 016 a 335 a 75a 1l5a
4 21 b 0l5ab 226 ab 015ab 0017 b 0.17 a 336 a 77a 97b

“Mean separation within columns by Duncan’s multiple range test at 2=0.05.
YFour media used in the experiment. 1, Rockwool (pellet); 2, Rock wool (granular); 3,
Phenolic foam #1; 4, Phenolic foam #2.

£ 1-7. ixZHFo| W& EnE ‘Superdotaerang & %9 9% 329 A pHe ECe A3}

pH EC (dS:ecm M)*
Treatment no.
Before After Before After
1¥ 70 b 64 c 0.07 c 031 b
2 75 a 75 a 011 b 0.44 b
3 70 b 72 b 0.14 ¢ 0.70 a
4 6.8 b 69 b 011 b 0.40 b

"Mean separation within columns by Duncan’s multiple range test at 2=0.05.
YFour media used in the experiment. 1, Rockwool (pellet); 2, Rock wool (granular); 3,
Phenolic foam #1; 4, Phenolic foam #2.

*Solutions of 1 medium to 5 H,O (v/v) dilutions.
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AF2 1-4. ¥R EFo] wWE EuE ‘Superdotaerang EFE 9] 3 329 A A5 1, Rockwool
(pellet); 2, Rock wool (granular); 3, Phenolic foam #1; 4, Phenolic foam #2.

o}, QoF
EulE ‘Superdotaerang’# 52 I8 FA AR wiAZA A7 #iX] Q1 phenolic foame ©]
SgozH T8 SHuXEA AEItFAS A5 FTE(ARY) wX 7t 7FAoF =
ghdo]l -Fatar, Aul E&Ado] ¥ AviA 2 FTHY dx2TE2A AZY dHy A4Y
%

NzTE 2 4239 WA= A3 Auwste] 7 532 =93}
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3. WAl Tl W EvlE ‘Superdotacrang’ 52 AwlAd-E SjrE )

9] Wi AE

7k ATEA

EulE ‘Superdotaerang’ %52 AujA-E S EF(slab type) WA/ H HZH wjA

o
e

L2 ==L
(1) A& A& Lycopersicon esculentum Mill. ‘Superdotaerang’ (57) = 2 2+
(2) APAa: Addsta 7554 Venlod 24
(3) A&7|7k 2010 5¢¥ 19¢ ~7¢ 2¢
(4) A@AZ: 6uA(EHE) x 3RS x 57 A
(7F) Rockwool (Grodan Co. Ltd., Netherland)
(1}) Cocopeat (Daeyoung GS, Co. Ltd., Korea)
(t}) LC (Smithers—Oasis Co. Ltd., Korea)
(2}) RC (Smithers—Oasis Co. Ltd., Korea)
(}) RUN 3813-4 (Smithers-QOasis Co. Ltd., Korea)
(v}) RUN 3813-4W (Smithers—Oasis Co. Ltd., Korea)

(5) A #e): pHE 55, EC 25 dSm'2 zdsto] #eldHEtere] Somneveld FA AW 7]5)

FN

AR 155, 6%9] et WA E o] &3 ErtE ‘Superdotaerang F52 AuFA. 9%, 44 ¥
o B 28, AwHge B

R !

F 1-82 wA 9 FiFeol WE EnE ‘Superdotaerang &2 AMl & ASS vEYl 2L
aj 9}

AEF mWE Fojdo] JAAHA LA T)EA A= JdE rockwool Bl A
cocopeat(coir) B Aol 4] H.} phenolic foam ®IA| Q1 LC wiA el A Z7o] 718 AAS(E 1-8,
¥ 1-3). =3 A7 % Rockwool, Cocopeat, LC ¥|#] A& oA =4 vUske. 95, AASH
AET, TEAAE o9 e fFAgE A5 As. 18} Phenolic foam Run 3813-4W 4
ANz A7, A5, AT AEF, GEdA 7P e Ay yehdo] 25 H A6
A g A A LAl Aok d Ao g Ay, o]AL EnlE ‘Superdotaerang’®E2] Ajuj & W
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éoﬂ ME B F A8 (A- 1-6). Phenolic foam Run 3813-4W <@ H HjA] & ‘Superdotaerang’
SOl EntES HAFAN EvfES] ZHF Aol Az Aow E.

18 £HBEY A FTHol mE EnE ‘Superdotaerang’ %52 A5
Plant Stem No. of Soluble solid
] ) Fresh wt. Dry wt.
Treatment” height diameter leaves () (@) content
(cm) (mm) (ea/plant) & & (Brix®)
Rockwool 925 a* 9.0 ab 165 a 282.3 a 674 a 56 a
Cocopeat 92.0 a 9.8 a 16.8 a 261.4 ab 676 a 5.3 ab
LC 96.3 a 9.2 ab 151 a 235.9 be 55.7 b 5.2 bc
RC 879 a 8.7 ab 16.2 a 225.3 ¢ 52.1 bc 54 ab
Run 3813-4 89.1 a 8.9 ab 158 a 261.7 ab 70.1 a 5.2 bc
Run 3813-4W 86.8 a 80 b 150 a 1577 d 450 ¢ 50 ¢

“Mean separation within columns by Duncan’s multiple range test at 2=0.05.

YRockwool, Rockwool (Grodan Co. Ltd., Netherland); Cocopeat, Cocopeat (Daeyoung GS, Co.
Ltd., Korea); LC, phenolic foam LC (Smithers-Oasis Co. Ltd., Korea); RC, phenolic foam
RC (Smithers-Oasis Co. Ltd., Korea); Run 3813-4, phenolic foam RUN 3813-4
(Smithers-Oasis Co. Ltd, Korea); RUN 3813-4W, phenolic foam RUN 3813-4W
(Smithers-Oasis Co. Ltd., Korea).
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120 - —&— 3813-4
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60 -

Plant height (cm)

40 -

20 T T T T T T
6.4 6.11 6.18 6.25 7.2 7.9

Date
19 1-3. wj#] FFo] W& ErE ‘Superdotaerang EZ o] vl A Horo] =% W3}
YRockwool, Rockwool (Grodan Co. Ltd., Netherland); Cocopeat, Cocopeat (Daeyoung GS, Co.
Ltd.,, Korea); LC, phenolic foam LC (Smithers-Oasis Co. Ltd., Korea); RC, phenolic foam
RC (Smithers-Oasis Co. Ltd., Korea); Run 3813-4, phenolic foam RUN 3813-4
(Smithers-Oasis Co. Ltd., Korea); RUN 3813-4W, phenolic foam RUN 3813-4W
(Smithers—Oasis Co. Ltd., Korea).
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A7 1-6. £HB ¥R FFo] wE EnLE ‘Superdotaerang’EF 9 Al T EwtE 3} 4wk
Az Aw) = A2E XA $F @ ErE #He BEF EZ% Au & FTHE w9
EvntE 8o #AYY e, Rockwool, Rockwool (Grodan Co. Ltd., Netherland); Cocopeat,
Cocopeat (Daeyoung GS, Co. Ltd., Korea); LC, phenolic foam LC (Smithers-Oasis Co. Ltd.,
Korea); RC, phenolic foam RC (Smithers—Oasis Co. Ltd., Korea); Run 3813-4, phenolic foam
RUN 3R813-4 (Smithers—Oasis Co. Ltd, Korea); RUN 3813-4W, phenolic foam RUN
3813-4W (Smithers-Oasis Co. Ltd., Korea).

2}, QoF

71l ABfE L Y rockwool & E 2} cocopeat & 2 B A 2} H]ul3}e] phenolic foam &+
B ujz]el RUN 3813-4W HiAE A<t A7/ &E)H 8]X] 21 phenolic foam LC, RC, RUN
3813-4 A FolA =3, A4, A4, Bx, AAlT, AEF, &% SolA FASE ASZAF}E 2

o=}
A .
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4, WjA] E5Fo| W 1132 g)7} ‘Fascinato F29] 3£8 Zoj1H.9] AH)

7} oﬂ:rLEXJ
3227} Fascinato'FE = ol&3 AAA ol Aujasdol =2 WAl 35 21 A
g A2l (pellet type) 22 A-Sujx] Adt 2 o]glsty v

L2 ==L
(1) AN Capsicum annuum ‘Fascinato’, A HEF FH(F)
(2) AP AddEsH7IEd dzgat Audg =4
(3) 237zt

7h) IFFd=p 20100 8¢ 12¢

(i) & }7]7J 20100 8¢ 174 (6¥3h)

(th) §327]7F 201008 8¢ 179 ~8¥ 314 (15¥€ %
(4) A& =2 5 A (Pellet type) x 4¥FE x 6070 A

(7F) Rockwool (Grodan Co. Ltd., Netherland)

(41}) Rockwool (UR Co. Ltd., Korea)

(th) LC (Smithers-Oasis Co. Ltd., Korea)

(2}) RC (Smithers-Oasis Co. Ltd., Korea)
(5) % #e]: pHE 55, EC 25~3.0 dS'm'2 F4d3lo] #e]3HGrodan SN 7] &=

N

AR 1-7. 9kZ 27} Fascinato' 552 Z8 21X AujA o] AL Ao 557 wjA.
RW(G), Grodan rockwool (Grodan Co. Ltd.,, Netherland); RW(U), UR rockwool (UR Co.
Ltd.,, Korea); LC, phenolic foam LC (Smithers-Oasis Co. Ltd., Korea); RC, phenolic foam
RC (Smithers-Oasis Co. Ltd., Korea).

6) 2A 5
COR BRI BT

(b 2%, AN, FeAE} el Lol
%



¥ 19¢ 5F9 wAFTHFE I I} Tascinato'FF e WHols, Hywbold 4

50% ol dFE Yebd A, WolE-2 rockwool 2F /(2719 3| AL A AJARE b |
A& AHE3H S wi A€} phenolic foam HiAIQl LC iAol A rob&o] =8k, who

A A 90% ol ds vetdlon, Hidold=(MGT), H¢otE=(MDG), 50% o}
T(Ts0)= phenolic foam ¥#| 1 LCe RC Aol 7Hd =3, 3% 1-10% 1-112 djA]F
7 E]7} Fascinato %59 35 20¢ A A5S ved 239 =24 stals, e
et o] FAF oA 7]E AREE AL = 2F [ Sl A ASo] F
2]} phenolic foam ®i#|¢l LC9 RCHIAE dHujA et FAFSE S-S HYS.
‘Fascinato' %5 <] Avl -39 wjx] FHF¥ pHe EC WaleE ¥ 1-120] ey,
phenolic Foam ¥l#| & %33 =& Agl7olA pHe EC= A4 A5HAE ved.
phenolic Foam Hj #] ol A Eﬂl‘q(?ﬁ——?% L7185 7 71dE) o] Al YERFE (L
1-4). WiAEFE 3=Zg]7} Fascinato EF 35 20¥ A AL rockwool Hj %]
Hlaste] AR S-S B3, 3813-4 HPolA = ohE iAo HlwsES wf Ao o

% A3E e (AR 1-8).

:(m ko

[
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oifN
2
(K

nfi
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=

1-9. WX F/FE X7} TFascinato'F 52 Wolg, Hwoldy Hdwols 50% W

QRN

o Germination MGTY Tso™
Medium” MDG*
(%) (days) (days)
RW(Q) 95.0 b 35.86 ¢ 570 b 6.08 ¢
RW(U) 946 ¢ 34.93 d 567 ¢ 6.32 a
LC 96.7 a 3829 b 580 a 559 d
RC 946 ¢ 3842 a 567 ¢ 555 e
3813-4 94.2 d 3450 e 565 d 6.20 b

“Five media used in the experiment. RW(G), Grodan rockwool (Grodan Co. Ltd.,
Netherland); RW(U), UR rockwool (UR Co. Ltd., Korea); LC, phenolic foam LC
(Smithers—Oasis Co. Ltd., Korea); RC, phenolic foam RC (Smithers-Oasis Co. Ltd., Korea);
3813-4, phenolic foam 3813-4 (Smithers—Oasis Co. Ltd., Korea).

YMean germination time.

*Mean daily germination.

"Days to 50% germination.

"“Mean separation within columns by Duncan’s multiple range test at 2=0.05.
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¥ 1-10. wj®] 54 327} ‘Fascinato =% 3% 204 s A5,

Plant Leaf Leaf Epicotyl Hypocotyl Stem Length of
L . . . No. of Chlorophyll
Mediun?  height width length length length diameter longest
leaves (SPAD)

(cm) (cm) (cm) (cm) (cm) (mm) root
RW(G) 991 33 a 56 a 42 ¢ 45 b 26 b 38 a 37 a 30.0 a
RW(U) 111 a 33 a 56 a 4.5 be 50 a 29 a 39 a 38 a 286 b
LC 10.0 b 31b 56 a 47 b 42 ¢ 26 b 39 a 39 a 30.3 a
RC 10.8 a 33 a 58 a 51 a 4.3 bc 28 a 40 a 38 a 298 a
3813-4 91 c 29 ¢ 50 b 3.7 d 4.3 bc 25 Db 39 a 39 a 305 a

“Five media used in the experiment. RW(G), Grodan rockwool (Grodan Co. Ltd.,
Netherland); RW(U), UR rockwool (UR Co. Ltd., Korea); LC, phenolic foam LC
(Smithers—Oasis Co. Ltd., Korea); RC, phenolic foam RC (Smithers-Oasis Co. Ltd., Korea);
3813-4, phenolic foam 3813-4 (Smithers—Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at 2=0.05.

2 1-11. WA S 78 9227} Fascinato' &3 9 95 20 A 44, AGdHF2k A st5-2 A
L= e)
=

&, T/RE % e+,

Leaf area  Fresh wt. (g) Dry wt. (g) Dry T/R Root

Medium” (cm?) matter ; o~
om Shoot Root Shoot  Root (%) rato grace

RW(G) 23.2 b” 14 b 008 a 018 a 0.13 a 229 a 1.2 b 2.7 ¢
RW(U) 226 b 14b 005b 008 a 014 a 156 ab 0.7b 3.3 ab
LC 235 b 14b 008 a 009 a 005Db 96 b 1.7 b 3.4 ab
RC 278 a 1.6 a 006b 009 a 005b 88 b 28 a 3.0 bc
3813-4 19.2 ¢ 12 ¢ 0.06 b 007 a 005D 96 b 1.7 b 36 a

Five media used in the experiment. RW(G), Grodan rockwool (Grodan Co. Ltd,
Netherland); RW(U), UR rockwool (UR Co. Ltd., Korea); LC, phenolic foam LC
(Smithers—Oasis Co. Ltd., Korea); RC, phenolic foam RC (Smithers-Oasis Co. Ltd., Korea);
3813-4, phenolic foam 3813-4 (Smithers—Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

*Root formation was evaluated based on grades 1 to 5 (1=poor, 2=bad, 3=moderate, 4=good,

5=excellent).
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¥ 1-12. A7 33287} Fascinato 352 35 A3 35 3 204 A pHet ECe W3},

pH EC (dS'm ™)~

Medium”

Before After Before After
RW(G) 6.8 a¥ 6.6 a 0.02 d 05 ¢
RW(U) 6.8 a 6.7 a 0.10 ¢ 0.6 b
LC 6.3 b 6.7 a 013 b 03 e
RC 6.1 c 6.2 b 0.21 a 05d
3813-4 6.0 d 6.2 b 0.10 ¢ 0.7 a

“Five media used in the experiment. RW(G), Grodan rockwool (Grodan Co. Ltd.,
Netherland); RW(U), UR rockwool (UR Co. Ltd., Korea); LC, phenolic foam LC
(Smithers—Oasis Co. Ltd., Korea); RC, phenolic foam RC (Smithers-Oasis Co. Ltd., Korea);
3813-4, phenolic foam 3813-4 (Smithers—Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p = 0.05.

*Solutions of 1 medium to 5 H,O (v/v) dilutions.
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Treatment

12

(o]
1

Air space (%)

4 -
2 -
" RW(G) RW(U) LC RC  3813-4
Treatment
1.0
C?A 0-8 | -
S
R
>, 0.6 -
=
[(72]
[
D 0.4 -
©
=
= ]
3 02
0.0 - .
RW(G) RW(U) LC RC 3813-4
Treatment

a9 1-4. Ao AMES viAEe] FEFE, &718FE, 7HHlF H 714E. RW(G), Grodan
rockwool (Grodan Co. Ltd., Netherland); RW(U), UR rockwool (UR Co. Ltd., Korea); LC,
phenolic foam LC (Smithers-Oasis Co. Ltd., Korea); RC, phenolic foam RC (Smithers-Oasis
Co. Ltd., Korea); 3813-4, phenolic foam 3813-4 (Smithers-Oasis Co. Ltd., Korea).
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AbR 1-8. WX EFE 9 EZ I} Capsicum annum ‘Fascinato =39 3% 204 A A5
RW(G), Grodan rockwool (Grodan Co. Ltd., Netherland); RW(U), UR rockwool (UR Co.
Ltd.,, Korea); LC, phenolic foam LC (Smithers-Oasis Co. Ltd., Korea); RC, phenolic foam
RC (Smithers—Oasis Co. Ltd., Korea); 3813-4, phenolic foam 3813-4 (Smithers—-Oasis Co.
Ltd., Korea).

g}, Q. oF

WX E=5¥ 9287} Capsicum annum ‘Fascinato’ %2 3% 20¥€ & A%< phenolic foam
3813-4 v A& A2 % phenolic foam LCe RC viA|ol A thZT=2 AFE%E Grodan &+ uj %] ¢
URY A ¢F vluste] & o fARSE A5S YER.

A,a

_93_



5. 039 WAsk F8Y WA 2@ Zelv} ‘Pascinato %)
I

x| o) A5 S AdE wjH e} G o= AAlEke] AHEE 5 = T H(cube)
=

()

(1) A A Capsicum annuum ‘Fascinato’, ‘A AE T 1
(2) AAFA4 AdGEFd7Isd F=g7F A g4
(3) A& 7|3+

(7 A Ak 20109 8€ 124

(th) oz k2010 8¢9 17D (6L 1)
(th) 24535717k 2010 89 179 ~8€ 254 (99 1h)
(2 =z ezt o4 2010d 8¢ 26

(4) 2&d Az 48] A (Pellet) x 48] =] (Cube) x 67}
(7F) Rockwool (Grodan Co. Ltd., Netherland)
(4) Rockwool (UR Co. Ltd., Korea)
(t}) LC (Smithers—Oasis Co. Ltd., Korea)
(2h) RC (Smithers-Oasis Co. Ltd., Korea)
(5) ¥ #e): pHE 55, EC 25~3.0dS'm & %435t #e]3(Grodan &%= 7]
(6) =AM 2%, HAd2F, 7, 274, 9HA, A Aoy AAFsH AES, 95L

)
stef AES T/RE, e 63 5

U
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AR 129, stz 7h SRelAM w8 sl iAol e 1 F FH wjARe] o)A HA. A%
4, Grodan¥ URSHAHSu] Aol A §reh s} 0%% A, LCSF RC AslmjAo] A Sx
gk shxelg); A% sk, Aol AbEe Grodan?t UR ¢4¥, LC, RC #H wl#]; 2&% 3, 1
of s=Ze]7h5 Ol SRR

o A% 2 @
457 hEe AL A §
3 hya

u 3} 2] 7} ‘Fascinato’ 3
<o 9F 30¢ Ao AFAAE % 1-

A

=

3
Z}7} vERYL Grodan rockwool

_4>_;
W
)—A
)—l
>
)_A
}—A
ol
)—l
}—A
[@p]
=
d

pelletel] §Hste] 4 F7F°] cube Wi O]*—lg}i’i% ”ﬂ A5 79k vBluste] i
AbgE A3ts BAS(E 1-13). 59 59 AL EO A Apo]7} ¢l
Ao} Grodan rockwool#t LC :T’r‘:‘ Hﬁﬂoﬂfﬂ AHAl F9Ad JA HWAS. E 1-14%= UR
rockwool pelletol] & H.3}<] 9] cube wjA ol o] S wWe] A

o= fIAAIRE Grodan rockwoolﬂr LC Bl o2& iAo fFeHom % A3}E
Ep. Tﬁl"ﬂ sw+w UR rockwoolo]l o4 A 3 2 k!

79 cube iAo o] S W ASWst= % 1-150] YERA vkeF 23 Ef )
A T:'rlioﬂ o2& Helsd FASHA Hl=d AsWEE KBl oy UR Rockwoole]l =7, 4
7, 99, Beart & Agsel vlEiA F8k3. RC pelletd]l sH3tY] thE T/ cube
Hj =l of] o] Re oW AFS E 1-169 YERH BRe} S RAREE ol xpolrh UAAINE
LC pelletoll 5 §H3Fe] UR rockwool FFE.o]2gk A glel= w2 RC pelleto] 83t UR
rockwool B o] 2 g Ao A AFo] 7P Az AA(E verd. olg A3 A= A
Z 1-109 A4 = &

b
Al
2

i m#&wﬂ

2~ o] o
T oomm.
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¥ 1-13. =87} Fascinato' &9 3= 30Y A< vjAd & A8 ¥H3HGrodan Rockwool
Pellet + 4 72 FH ujA]).

Plant Length of Leaf Leaf Stem N ;
0. 0
Cube medium® height longest root width length diameter |
eaves
(cm) (cm) (cm) (cm) (mm)
Grodan 19.4+0.50” 1.9+0.24 6.8+£0.37 12.7£0.33 4.4+0.14 9.0+£0.54
UR 18.5£0.27 1.1+0.18 6.7+0.33 12.2£0.33 4.1£0.10 8.0+0.44
LC 18.0+0.22 2.1+0.36 6.2+0.25 12.0+0.31 3.8+0.10 8.4+0.40
RC 19.9£0.69 2.2%£0.19 6.0£0.15 11.8£0.53 4.2+0.07 8.6+0.24

“Meanzstandard error of 6 plants.
YGrodan, rockwool (Grodan Co. Ltd., Netherland); UR, rockwool (UR Co. Ltd., Korea); LC,
phenolic foam LC (Smithers—Oasis Co. Ltd, Korea); RC, phenolic foam RC
(Smithers—Oasis Co. Ltd., Korea).

3E 1-13. (A1=).

) Chlorophyll Leaf area No. of Root Shoot
Cube medium® )
(SPAD) (cm?) root grade” Fresh wt. (g) Dry wt. (g)
Grodan 33.1+0.59" 221.4+23.3 12.2+3.10 2.2+0.20 9.2+0.97 0.2+0.11
UR 31.3+0.67 171.4+38.9 34.8+3.95 3.8+0.37 8.8+0.45 0.9+0.10
LC 35.6+0.34 190.9+6.96 16.4+2.03 2.6+0.24 7.6%0.25 1.0+0.20
RC 35.2+0.20 253.5+45.9 15.2+1.80 2.8+0.20 8.8+0.36 1.2+0.15

“Root formation was evaluated based on grades 1 to 5 (1=poor, 2=bad, 3=moderate, 4=good,
5=excellent).

*Meanzstandard error of 6 plants.

*Grodan, rockwool (Grodan Co. Ltd., Netherland); UR, rockwool (UR Co. Ltd., Korea); LC,
phenolic foam LC (Smithers-Oasis Co. Ltd, Korea); RC, phenolic foam RC
(Smithers-Oasis Co. Ltd., Korea).
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¥ 1-14. 3287} ‘Fascinato' &9 3= 30¥ A wjxo] & A5 W3 (UR Rockwool
Pellet + 4 £F2] FH ujA]).

Plant Length of Leaf Stem
Ly . i Leaf length ]
Cube medium’ height longest root width (cm) diameter No. of leaves
m

(cm) (cm) (cm) ¢ (mm)
Grodan 20.6+0.24" 2.0£0.38 6.6+0.24 12.2+0.37 4.3+0.05 8.2+0.20
UR 18.3+0.53 2.5+0.68 6.5+0.44 11.9+0.79 4.3+0.30 8.6+0.24
LC 19.9+0.57 2.1£0.40 6.9£0.33 11.8+0.25 4.2+0.19 8.6+0.24
RC 20.1£0.29 2.1£0.43 6.3+0.20 12.1£0.40 4.3+0.11 8.8+0.37

"Meanzstandard error of 6 plants.
YGrodan, rockwool (Grodan Co. Ltd., Netherland); UR, rockwool (UR Co. Ltd., Korea); LC,
phenolic foam LC (Smithers-Oasis Co. Ltd, Korea); RC, phenolic foam RC
(Smithers—Oasis Co. Ltd., Korea).

E1-14. (A=).

) Chlorophyll Leaf area No. of Root Shoot
Cube medium® )
(SPAD) (cm®) root grade’ Fresh wt. (g) Dry wt. (g)
Grodan 33.88+0.38" 249.0+20.4 1284239 1.8+0.37 10.0+0.67 0.7+0.06
UR 32.64+1.29 24161287 186+1.83 3.2+0.37 9.07+1.17 0.6+0.05
LC 34.56+1.13 2295+173  106+1.72 2.0+0.54 8.90+0.75 1.0£0.18
RC 34.06+0.51 24701961 11.6+0.87 2.6+0.24 10.2+0.48 1.0+0.11

“Root formation was evaluated based on grades 1 to 5 (1=poor, 2=bad, 3=moderate, 4=good,
5=excellent).

*Meanzstandard error of 6 plants.

*Grodan, rockwool (Grodan Co. Ltd., Netherland); UR, rockwool (UR Co. Ltd., Korea); LC,
phenolic foam LC (Smithers-Oasis Co. Ltd, Korea); RC, phenolic foam RC
(Smithers-Oasis Co. Ltd., Korea).
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¥ 1-15. 3287} ‘Fascinato' =29 3= 309 A< wjA o] & A WHI(LC Pellet + 4 =
Fol FE ujA).

Plant Length of Leaf Leaf Stem N ¢
0. 0
Cube medium” height longest root width length diameter I
eaves
(cm) (cm) (cm) (cm) (mm)
Grodan 17.6+0.917 1.4+0.38 5.9£0.24 11.3+0.33 3.96+0.07 8.0£0.44
UR 18.9+1.00 3.5+0.63 6.6£0.29 12.4£0.57 4.3310.12 8.4+0.40
LC 18.8£0.25 2.4+0.33 6.1£0.10 11.6£0.18 4.20+0.11 8.2+0.37
RC 19.5£1.02 2.7£0.20 6.3£0.48 12.2+0.66 4.25%0.25 8.8+0.20

"Meanzstandard error of 6 plants.
YGrodan, rockwool (Grodan Co. Ltd., Netherland); UR, rockwool (UR Co. Ltd., Korea); LC,
phenolic foam LC (Smithers-Oasis Co. Ltd, Korea); RC, phenolic foam RC
(Smithers—Oasis Co. Ltd., Korea).

3E 1-15. (A1=).

. Chlorophyll ~ Leaf area No. of Root Shoot
Cube medium* ) )
(SPAD) (cm”) root grade’ Fresh wt. (g) Dry wt. ()
Grodan 33.1+0.67" 179.3+10.4 15.4+2.22 2.0+0.00 7.53%0.40 0.6+0.01
UR 33.7+0.38 238.4+20.3 34.8+3.95 3.8+0.37 9.33+0.85 0.7+0.07
LC 33.3+0.62 199.6+19.3 22.4+2 .97 3.0+0.44 8.60+0.39 0.6+0.06
RC 34.0+0.38 236.6+294  21.0+3.79 2.8+0.48 9.80+1.09 0.8+0.10

“Root formation was evaluated based on grades 1 to 5 (1=poor, 2=bad, 3=moderate, 4=good,
5=excellent).

YMeantstandard error of 6 plants.

*Grodan, rockwool (Grodan Co. Ltd., Netherland); UR, rockwool (UR Co. Ltd., Korea); LC,
phenolic foam LC (Smithers-Oasis Co. Ltd, Korea); RC, phenolic foam RC
(Smithers-Oasis Co. Ltd., Korea).
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¥ 1-16. 3287} ‘Fascinato'EZ9] 3= 309 A< vjxlo] & S W3IHRC Pellet + 4 =
Fol B ujA).

Plant Length of Leaf Leaf Stem

No. of
Cube medium” height longest root width length diameter o0

leaves

(cm) (cm) (cm) (cm) (mm)

Grodan 20.3+0.58” 1.9£0.40 6.7£0.20 12.6+0.48 4.4+0.12 9.2+0.2
UR 18.0+£0.57 2.9+0.55 6.1+0.18 9.2£1.94 3.9+0.12 8.2+0.2
LC 20.3£0.71 3.5%0.22 6.6£0.10 12.7+0.20 4.4+0.08 8.6+0.2
RC 21.5£0.27 1.5+0.15 6.21£0.25 11.7+0.25 4.4+0.09 9.0+0.3

"Meanzstandard error of 6 plants.
YGrodan, rockwool (Grodan Co. Ltd., Netherland); UR, rockwool (UR Co. Ltd., Korea); LC,
phenolic foam LC (Smithers-Oasis Co. Ltd, Korea); RC, phenolic foam RC
(Smithers—Oasis Co. Ltd., Korea).

3E 1-16. (A1=).

) Chlorophyll  Leaf area No. of Root Shoot
Cube medium® )
(SPAD) (cm®) root grade” Fresh wt. (g) Dry wt. (g)
Grodan 34.1+1.11Y 261.6+18.2 17.6+2.29 2.4+0.40 10.1+1.25 1.12+0.22
UR 33.6£1.03 182.5+14.8 19.2+2.05 3.4+0.40 7.53+0.53 0.72+0.08
LC 35.61£0.42 265.5+9.0 27.6+1.90 3.8+0.20 11.0+0.42 0.56+0.07
RC 36.01£0.48 232.7+12.3 15.0+2.20 2.2+0.30 10.1+0.30 0.70+0.05

“Root formation was evaluated based on grades 1 to 5 (1=poor, 2=bad, 3=moderate, 4=good,
5=excellent).

YMeanzstandard error of 6 plants.

*Grodan, rockwool (Grodan Co. Ltd., Netherland); UR, rockwool (UR Co. Ltd., Korea); LC,
phenolic foam LC (Smithers-Oasis Co. Ltd, Korea); RC, phenolic foam RC
(Smithers-Oasis Co. Ltd., Korea).
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AP 1-10. A &} FEEjA o] Zgte] WE #Z g7} Fascinato' w39 35 30¢ Ao A
(9% #, 22 FAASY 459 FEuWAY A5 9% 5, LCAR Y 4T 9 FHujA 9
Ay obellZ 2, URYHEBI I 459 FEujA 9] A5 ofef& ¢, RCHEE A} 459 FHujA|
o] AH). FrE8X =g = 9Z%%H Rockwool (Grodan Co. Ltd., Netherland),
Rockwool (UR Co. Ltd., Korea), LC (Smithers—Oasis Co. Ltd., Korea), RC (Smithers-Oasis
Co. Ltd., Korea) ¢

2} QoF

W27} Fascinato' FES 212 4579 pelletel wH3to] 4572 B o4&t 5. 3%
5309 A AsWste dFE wiA A FARS AR E BN, 24 A4, AT A=
T 59 FANFGEA A Z zel7t §lloy RC pelletdl §H3F9 UR rockwool FHEef o] 2
Al Aol 7HE Ax3 AdE detdo] &5 olgd x9S Alelstal, AEojxl wiA|
A olstetd s JHARE AEAE o] &t tdE =Fe S HA wAAT A4E A
B3
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(1) A= AAZLE F865em x 656ecm) 4%, 3F7F9Y  AFA(ReduSol, ReduHeat,
GreenShade), Spectroradiometer(RPS 900)
(2) Adda: Bt 455% S
(3) g =t 2010. 10. 28. 14:00
(4) 2@ A=
hH FA8 etz
(1}) ReduSole =¥3 AHALZLE F
(th) ReduHeatE =33k A
(2}) GreenShadeZ =¥3 AHAIZLE F
(5) A A8 F2l9 A7) 66cm x 65cme] AL E 2
6) Aol AH&E e FA: 5.0mm &2 HE FE
(7) AP 2 F(E S=3) skl A 300~400nme] A2 A (UV: Ultraviolet), 400~700nm<e] %
s &4 3 (PAR: Photosynthetically Active Radiation) % 700~2,000nm$®] 24 <] A3
(NIR: Near Infrared)®] #F3%&s 574

47% 2] AAFT3 (65cm x 65cm) vﬂoﬂ 1742 gxz72 ARgstr] 98] obr"l AeE kA &
grom ymx 379 fFglo 3FF9 AFA|(ReduSol, ReduHeat ¥ GreenShade)E = X315
DA HaAAY e F Auksrle] AR BgFEo] AFE F9¢ ReduSol(Mardenkro Co.
Ltd., Netherland), ReduHeat(Mardenkro Co. Ltd., Netherland) A& 2 Azlo)A 742 2
8] %<l GreenShade(Daesung C&S Co. Ltd.,, Korea) A%< =E39 8. 181 thEFH(FA
g frE)E 2T EE AgTelAe FEE SAGAF(TH 159 1-6). ALAHA(UV:
Ultraviolet)d 321 300~400nm<} %3+ &4 3 (PAR: Photosynthetically Active Radiation)% &
¢l 400~700nm el A & Fae= wHEF FAY FdA F FaEo] 7MY Edkoen,
< AgFelA 400nmet 600~700nm FHAlM I AE LEH WS oln] Ll Hiel o] 4
FAAE A& M EEA R AMEStE Fad] 450nmet 660nm G ol A o] FF &
A de AR ZpFA L] o] E AR Fo A7 EHeE HE e Fd vl
Eol EAIHF Y& TAAIFES ReduSol 2 ReduHeatA] 55 H.th 2 Aol A 7t
GreenShadex}3A4 7} PAR%S 7 &34 o2 3 Al 4 d&S SAH(2d 1-5). &3
a8 1-62 49 4(NIR: Near Infrared)d 921 800~2,500nm7+A] ¢ & o] F3}%4t

T AFAANEA ol LA mpe} o] AwkFEe= 719 95% o]de] Al e 3
F3 Aoy 2 AFA 7dE GreenShade¢t ReduSol ¥ ReduHeatw <4 €] 4d33&

sHoR APe A7 SHE FYHE GAS BEHOE AN F AT WAFAL,

- = v =
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29 1-6. 7% A3 NIR(Near Infrared: +49]4) #ap4 ool o] #53 24,

fcof

A9 A3} 71E AFEE L = ReduHeat®t ReduSole GreenShade X.th 34 &4 3 (PAR)
ggde] FEHEo] v, AA A7 =< GreenShaded T34 24 L (PAR) F3&o]
Ao w ET= TAHAR E9E lab scaled @2 E3l =F3 Wa. GreenShades AHEA=
AFES A9 FIAdol 284 PARES 2AUREEZ FAAA FAE FIAAAES TUAA A
dsta &8 v ASY FHTUHEHRE FEstAA, AEA AAt SAUFe FeEE
FeANZ F JdE NIRES Augoz 7] 249 255 SHAA7IHA AEde g
Ass T2 7 dvhes 488 =53
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28 Z3gA A8 vrE Al (Shade Cleaner, Daesung C&S Co. Ltd., Korea)
(2) A4 Aadistn ddgty F&5573 M2y Fa2dd
(3) A& 7|7k 2010. 11. 20.
(4) A@A: ZAFA E3E(2010. 6. 22.)
7hH &9 =50, 150, 300 ppm)
@O Astro] AEow %ﬁ(Ca)iﬂr a2 5 (Mg) 9 A= Aol gAY Aol

@ A3l 50ppm, 150ppm 300 ppmo.2 A%
@ At dres Az a(CaCl)s ol &3t

A ] dubA o 3 34 H&2 1:7(125% soln.) ¢

@ =
@ 33X H&e FH ue A -5 T2 15(16.7%), 1:7(125%), 1:9(10.0%) = 4 g
@ HZFAZHE0Z, 108, 24A171)

(5) ZA}sFE: bl Ao a] T 2AUWFE FY5+= FE=E PAR(Photosynthetically Active
Radiation) A 2 =74 % PPFD(Photosynthesis Photon Flux Density: 334/ 23 w4}k
£ %) G99 pmolm s g2 AT
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S A%, AN B Aet Zo] sAu g wE AFA e uvtelEadE AP A
Lﬂ%ﬂ—f’ FELHER A8 JERS. A3AE 20109 69 22U =X oH, Eo
50, 150, 300ppmo. &2 &}o ztFAE A ASHAS @ 300ppm H2lodlA 7+ FFI4&

o 4% s JES. 283 5o AEel Aduglo]l At urelAe A
FAZke] AoAF= whglo] gyt A FFgol Fhe. B9 HEo] =& 19 A F
° g 5 A A durEl FH 84 v & 172 Yephgow, A

2 AF s AR 24A12E F7F 7P oo, 107 o B2 AlHS =

o} gMugo] 2HZ FAS A EAE YEAS

o onl o
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B R
Ay
ol

o]&3% A=, A

2, SAu o] uhE AYAlel el T

Fohg

Hardness of water

Shade cleaner :

Water

(ppm) Treatment time 1:5 1:7 1:9
pmolm %s!
30 sec. 938 d 959 b 919 ¢
50 10 min. 985 ¢ 1,007 b 949 ¢
24 hour 1,079 b 1,091 b 1,045 b
30 sec. 1,072 b 1,068 b 1,093 ab
150 10 min. 1,088 b 1,055 b 1,041 b
24 hour 1,134 a 1,120 b 1,045 b
30 sec. 1,102 ab 1,133 b 1,118 a
300 10 min. 1,018 ¢ 1,143 b 1,101 a
24 hour 1,126 a 1,461 a 1,103 a
2. ok
B, AAIzE, wre Aol =9 sAHlEo] wE AFAY AA EHE FFRER SAS
= AREAN 59 A= 300ppme = AAskar, v A e E9 v &S 154 E e 17HEE
AgEEA, FEAE AR 108 S UL Jdd F AA v g 9 AH49e
Al ZFek= Aol 3Rl Ao ® e,
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8. €A BE x| FFol wE 9227t ‘CupraEF2 v 2

% YT, olshshel S, AAH, A 5EH B A P

3} 3 E]?} w7 A 3E521 ‘Cupra’(Enza zaden, The Netherlands)E 20101 7€ 20¥9] 2405 <

HZE 10 =35t 20109 8¢ 18°]°ﬂ Okon(EC 20dS-m pH 55 R EFAZ Al
(10cmx10cmx6.5cm)oll UALZ o] 4] & BV S gz a2d # )
dS-m’, pH 55)& md 2 Ao %%‘5‘} . 2ol 107 Wel= AZREAS wWel 2010 8¢
0L AEFdrled Fy2ddA dHEd B (dry master, 9OcmX15cmX65cm) Fo]of(F
50 @ B 50, AFES), QoA A B 5 4579 wiA el FHA(EC 3.0 dS-m!, pH 5502
T8 e 7 EdlE 7 354 180 x 3BemiA oz 2% AASAS. Al Tl F
ECE 22~30 dSm’!, pHE 55~5. 1 THAAS. FATHS FAHARE
100]/cr 2 100~120mL/plantE FTHoA . E7]E 2802 fletda Ve e et 37
dE = #Pd FIde. FrE&d ECe dHE &34 7/(WCM-H, Grodan Co.,
Denmark) ¢} ii-v% E& 358247 (Wet meter, Clover Co. The Netherlands)S ©]-&3}¢]
tfd 134180l A2 & 103%s SAst] B o2 AAsA S T8 Aol 90%0]4 2

=

o

o
e

AL J1FoR 20104 119 29978 20119 229 28U 744 393, FF2AE 100gol o] 1
dol Aoz WEFE EHe] gl S FFoR EFIAL, 100gv] vk Az, wlEA S
o, g, 71EH S5 AR eR st A S AR S WE T 105 R skl
B A IS AR ATE2AZIERDA, 1990 Fskhl 5. Ad T HHX]% )y 3_5—
o2 9, BARALS SAS ZR2aYS ol &5t A3l

A7 Eeoke] WA Hit wA Y} 58S % 1-189A HiE vkel S FEHEE T
557.1mL, pHE 57, ECE 27 dSm'2 FHFHA =, A ELS rockwoolo] 292%= 7} &

, Oasis #|A| &= 23~235%= wjAFo] thh kS ECE Oasis A7F 46 dS'm'&2 7%
OLF_ coir WiA7} 33 dS'm'® b kS &S coir HHXV} 65.5%= 7hd =k,
rockwool 60.9%, Oasis B ¥l #] 58.3%, Oasis A ®]A] 55.1%2] o]AS. 7FZuf=]2] Oasis Hj
A= g hpgo] 7]E Aol vls] wekal, EC7F = A ‘ITX]Q% 3ol A+

F‘F 32 oft

ﬂ?‘J
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3 1-18. Effects of substrates on the amount, EC and pH of drain water and water content

of paprika in soilless culture.

Supply drain Water
Substrates - content
Amount H EC . ratio H EC L (%)
(mL/plant) P dS'm™h (%) b (dSm™
Coir 557.1 5.7 2.7 26.7 54 3.3 65.5
Rockwool 557.1 5.7 2.7 29.2 54 3.9 60.9
Oasis A 557.1 5.7 2.7 235 5.3 4.6 5.1
QOasis B 557.1 5.7 2.7 23.0 54 4.2 58.3
Aol Fel &S E 1-19914 B vsh 7o) coir WA 2Fo] b AW, Oasis A HA

= g
7F 7V ke 9o AFEALS 7oA AolE HolA ok

3 1-19. Effects of substrates on the growth of paprika in soilless culture.

Plant Main stem Stem Leaf size (cm)
Substrates height length diameter Branches ‘

(cm) (cm) (mm) Length Width
Coir 131.4 ax 284 a 143 a 16.1 a 305 a 172 a
Rockwool 1275 ab 284 a 14.2 a 16.6 a 311 a 177 a
Oasis A 1258 b 26.6 a 145 a 166 a 305 a 174 a
Oasis B 130.3 ab 279 a 141 a 16.2 a 305 a 169 a

“ Mean separation within columns by Duncan’s multiple range test at 5% level.

HAA7]= coir A7 7H ZAAL Oasis WA= tha 22 Aol 5. oo e} 35 % coir
W X7} 182.2g 0.2 71 F A9 AL, rockwool HIA| 166.7g, Oasis B v]A| 165.4g o & H|5=3}% S
H, Oasis A #]A| = 1638g2.2 71 Wkg. 557, 9%, 4%, Adsd 2 A% 52 87
of & o7k YIAS(E 1-20).

3 1-20. Effects of substrates on the quality of paprika in soilless culture.

Fruit size(cm) Fruit . Soluble Hunter value
Substrates ] weight P(encal)-p solid szr}?n?ﬁs Locules

Length Width  (g) mm) (°Brix) g L a b
Coir 95 a" 89 a 1822 a 71 a 73 a 1,312 a 3.8 a 309a 308a 198 a

Rockwool 9.3 a 88 ab 166.7b 68 a 75a 1346 a 40a 3loa 307a 180 a
Oasis A 9.1 a 85b 1638b 71 a 73a 1311a 37a 308a 289a 166 a

Oasis B 92 a 87ab 16564b 70 a 74a 1329 a 38a 3lla 298a 173 a

“ Mean separation within columns by Duncan’s multiple range test at 5% level.
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TFEFE E 1-2194 ®EE vke}l Zo] rockwool BlA 7} 3381go 2 7 =qkar, upw A v =
3142~3241ge] HAAZ FAAA Fodo] e, FHFES Oasis A WA 7} 882%E |= =,
ko ywA wjx 2 vt FEolUm. AE I = rockwooll A 7 20370 2 7HE B kAL
coir MlA17F 176712 7H8 A2lom, Oasis A WA= 19.871, Oasis B 8 A= 19.8701 % &, o]/
o] A3 =2 Qasis A A= rockwool B ol B A= FaFo] 41% FASFIAIRE, coir HIA] K
U= 1% S7kete] haze]rh Al v x| = A 9] TheAde] =2 AoE wvhy

3 1-21. Effects of substrates on the yield of paprika in soilless culture.

Fruits per plant

Substrates l\gﬁfﬁeg%e Marketable™ Unnrietabie . Total Y(lgd
2L L M S 25 Total

Coir 911 a" 0.1 0.8 5.7 3.1 0.1 176 1.7 19.3 3,208

Rockwool 91.7 a 0.0 1.3 6.3 3.3 1.2 20.3 1.8 22.1 3,381

Oasis A 88.2 b 0.0 0.5 6.1 3.9 14 19.8 2.6 224 3,241

Oasis B 90.7 ab 0.0 04 6.3 35 1.2 19.0 1.9 20.9 3,142

* Mean separation within columns by Duncan’s multiple range test at 5% level.
2L, >251 g, L, 221~250 g; M, 171~220 g; S, 131~170 g; and 2S, 100~130 g.

9 HHZ] kgl e st83 ECE 7ot ul rockwool¥} coir Wi A7} = k2-. Oasis
Al FAEE AEFolAs. Al Fo ASFE coir A7 tha

A WA= vEEtd . HA AV = coir WIAIZE 7P A3 FAYA, 38T

& Aol 7b A=, S rockwool HHXV} 7HE =2

, U =+ rockwoolBl A 7} ¥ekal coir BIA| 7} 7 A AL

ol A3 E Qasis A WA= rockwool BIA|ol] WS A= F=&Fo] AT coir WA &= H]

st Fro® Byl Al wiAEA 9 ThsAo] =& ZAoE #ud

’

He-
=
3

%

MM E o2 om

©

S
off
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0. FRMA St ulA ALge] wWE Fu] B

1o
A
&
o,
=
=

Foll AHEE T gl A A A (phenolic foam)e] AHEO] whE Fn) AHEu el
g wastel vl AulA ABAA AS A5HE tetsag ATE £V,

=°] ‘Bubble Pink’ FvE ApE-sho] hwlul

—% Jargh 2010 449 19 A3} Fwlo] H4
@ % 5 mgE AbEEte] 4 FEG em x 5
g et

=

H
o AT EFL Aey Fy =24

’T:l‘, 6]";[11_)01] H—l:d}

N 2 B oabto] ¥ A Ab 2 Adste] dW EPE(10 cm x 15 cm
x 100 cm, :LET&, YlE &=)e} 7] ¥kef ] (Phenolic foam 3813-4, 10 cm x 15 c¢cm x 100 cm,

i
22U E 2 QofAl A ghap)ol] b ojuxg o FAE WA JﬂL—r(Golden Drip 8, Al¢t1=,
opak, ghen) R gl FEskdlon ddle) pHE 58% FH9 i, ECE 1.2 dS'm'® #e g
R R ZiZﬂS Bt 2% 266T, 4l 5% 73%= Aujsh Ast Ave] FH s
10704 Auj71E Bt 30 F&3sto] AN AERY A d3b, 3% dst F7, 5
A, 3, AT, d3t5H, = FEHS 2AME. BAEA S SAS(Statistical Analysis System,
V. 91, Cary, NC, USA) Z2a9& o]&sto] a7 vsHBoer 44 FoAds HB8T

AR 1-12. ehe et JREelA] ARGl whE v Ao R Wl

2 =

2"t = A5 Rock Fire' F9 A3tAL 67.7 cm® oA fFojx oz =ku A3}
7, ol A, AATE %“:ﬂ‘ﬂﬁx]ﬂi o Fojde YAS(FE 1-22). 2~xHo| A%
‘Bubble Pmk’ woo Astd, shE, dst A4, vl e, AT ebni A ek e A A
of w2 Aol Aoli= YERA ¢S, ‘Rock Fire' #32 ¢4 HHXM]/H >80, 79-70 cm2] 4
st7b ol AatE o, Aot T s FoAol ANS(E 1-23). ‘Bubble Pink’ #F
o iAol A A9l S Astrb ol AAHAL, viA] TRl WE T FEe FoAdel
el A kg o3k Atz A3} v ‘Rock Fire’$t ‘Bubble Pink’ #%&-2 7/duj#] & A&

2 oo O oy
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3 1-22. wj A Tl wE A As e AR

No. of
Stem Flower Stem ) No. of Fresh
) ) i ) five-leaflet )
Cultivar Medium length width  diameter 1 flowers weight
eaves
(cm) (cm) (mm) per stem (g)
per stem
Phenolic foam , :
64.4 b* = 597 a 31 a - 4148 a
. o, (3813-4)
Rock Fire
Rockwool
67.7 a - 6.10 a 33 a - 4324 a
(Grodan)
Phenolic foam
68.8 a 12.2 a 6.8 a 52 a 54 a 52.58 a
) o, (3813-4)
Bubble Pink
Rockwool
68.6 a 118 a 6.8 a 51 a 53 a 4901 a
(Grodan)

“Mean separation within columns for each cultivar by Duncan’s multiple range test at
P=0.05.

Y- no measurement taken.

3 1-23. WA Sl whE A AR A Hlal

Yield by grade (cm)
Cultivar Medium Total yield
>80 79-70 69-60 59-50 <50

Phenolic foam

1.8 a” 3.7 a 6.2 a 6.8 a 0.3 a 188 a
(3813-4)

‘Rock Fire’

Rockwool

40 a 43 a 52 a 58 a 0.2 a 195 a
(Grodan)

Phenolic foam

3.0 a 33 a 57 a 2.7 a 0.2 a 14.8 a
(3813-4)

‘Bubble Pink’

Rockwool

2.2 a 47 a 40 a 35 a 0.0 a 14.3 a
(Grodan)

"Mean separation within columns for each cultivar by Duncan’s multiple range test at
P=0.05.

2}, Qo

Rock Fire’ %2> dHujAolA 49 559 Asrt “}01 AyakE o) ‘Bubble Pink’ 3# %<&
Ny el A F9 Twe Asirt ®Wol AAEAL, F FFE EF tHwA of sidujx o F
FEFE FolAo] AL, olyE A= A3l v ‘Rock Fire'et Bubble Pink’ #%-& 72|
A5 ARt wep 7]Ee] AFEEal e bHufA o] AFH F AolF UA e AoE B
ol &m| Aujel NIuiA] ALEE Thed HAOE Hehy

[¢]
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10. ®jA 5

‘Fascinato’

7k AT A
() B2gst Ry wxe 23S 3 Fxe]Jt Fascinato' FF9 $HE HH 2
(th 58 wiAelA S8 MAZA] AAT = = HH wixe] A 5 owAEFE ol

= N
st4 54 e}

Lo

U Qg5 2 Uy
(1) A= gz
A

e
(2) 482 AN BEBF GMO &4

d

q

=1

FH Capsicum annuum ‘Fascinato’), 21 A€ FH(F)

(3) A& 717k 20119 5¢ 30¥€ ~2011d 79 139
(7h ¥ 2011 5¢ 30¢
6
]_

e

il

(W) o]2): 20113 6€¥€ 17¥
(th HF BH2AR
(4) A=A+
(7 IF8: 4X 2 (FE ) x 49HE x 60712 (gFd 4] wjA])
() SEE 445 (FHF) x 44 (FEF) x 38E x 6070 A (F )
(th) i A F
@ Grodan rockwool (Grodan Co. Ltd., Denmark).
@ UR rockwool (UR Co. Ltd., Korea).
@ Phenolic foam LC (Smithers Oasis Co. Ltd., Korea).

@ Phenolic foam LC-lite (Smithers Oasis Co. Ltd., Korea).

ARZL 1-13. 2287} Fascinato’ #52 SEAF AMSH 4579 358 FP Y axA.
RW(Q); Grodan rockwool, RW(U); UR rockwool, LC; phenolic foam LC, LC-lite; phenolic
foam LC-lite.
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AR 1-14. 322 2] 7} ‘Fascinato' #52 SEA T AFEH 4579 SHE 723 wjx.
RW(G); Grodan rockwool, RW(U); UR rockwool, LC; phenolic foam LC, LC-lite; phenolic
foam LC-lite.

(5). A=

(7}) wiA9] &3 (pH, EC &) B (FTTE, 87185% 7T € 714E 5)

(W) o4 A 2%, a3 A= o], 44, 9 =

(th) o4 F: x4 WSF Hu o4, sz AW Ao, A4, A4, AWz, Q=
A, AR} AR AAFTH AEF, d2aTY, 124, TRE 5

SH /5 pHSF ECE A4 23 3 d pHe Al Al RW(G)9H RW(U)IA
Z¥2y 7563 7659 #e WEFHOW(GE 1-24), FEE dHEHAd RW(G)eF RW(U)ll A 7.413%

400 Frow =Z=AHHEJS(F 1-25). A7 wjx]l #AZ 3 phenolic foam LC(¢]3sF LC)¢t
phenolic foam LC-lite(¢]a} LC-lite) Aol &= 6.693 6.319] #<S YElWom(F 1-24), T2
& LCY LC-litem Aol A w3+ F-AFE 31842l 6.859 6.719) oz =A YL (F 1-25). ]
i Nelson(1991)¢] A A&t 2F&Fo] 537 9 2 pHHSLIA 56~651T AH|sHA =2
Z

oz A HAARE AEjA »4 Aol ol FEAE 2FFEelY AuS 5o &4
7 ZASHA @dal dAlder nEA AFHAE 53 dFom Agstal 9l A 2o
AR wiAQl LCoF LC-litemf Aol A Al g3} FHd 25 27] pHEEe] 6.31~6.859 W=
of &Ze] gl A EY A AF FAo JHEA dEhd. SH Fol= pHZE A3lE 44
RW(U)s A o A7 vixl LCoF LC-litewf Aol A tha A3 ghs By, FEF u
A B Aol pHatol oA = 2345 EAds. 53] A/NE wix¢l FE29de] LC

9} LC-liteW A 2] 6.759 67002 HZA WMo A8 sladel AL ey, A A =4
H Feygy FrPY wjA e EC#He E A oA 004~011dS'm'e] HYE =HH o]
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AP Al 72 WA EA4S YEH(E 1-249 ¥ 1-25). AAF R §H F RE ALY
Hjz1 9] ECE 0.29~0.38dS'm el W= F4Hgon, FHE X2 ECE 0.28~0.53dS m’!
of M= Y wixe] ECH & EET FEF X9 ECate FsEe 9 =& & +

Ao DY wix e A =4 doldE 2y 1-7d Jehy. Ao FFFLE LCH

3 3
A 7} Pé} =oa, ggoe2 RWU)>LC-lite>RW(G)9 A4S Yeth &7]853 9
LCH A o A %AWOE 7 =S e et e RWGQu A A 7 ve ghe vheRd.
7178 AldiAIQl LC-lite®t LCHIA|ol Al 7H v k& B3, RW(G)S RW(U) A o A
8-9% HEZ A/ wjAe] vl& FHoR =2 oz 4 @ sFe g nls LC
LC-lite® 21 7} <F 0.01~0.02g'm’2] ¥HZ F44 A 71 e AS & F (1™
1-7). 23 w9 &84 4 dolel= 19 1-8o yverdl. F23 wixe] S 3
TS A7HA wiA B SAA fol A Apolrb glo] oF 90%H flel ARS. ETEFHFS
LCHIAI 7} oF 40%= e} Aol Hla) 7pd v Axg 1ol 73S dHufxd RW(G)<
RW(U)oIA =2 dolE s B & Addom, A7hd wix]Ql LCe LC-litewi Al ol A= 1~2%
AR FdAoR 7~9%H el = dHmARYG fFoAHor e AnE By JHFS
A1y wiz|o Mo Bl ZHATe} FAEA LCY LC-lite’t hdwiA| v fojdo g 7}
52" 1-8). 3% 5 1994 AF wjx|el A Auigt stzefst R AHS 2AG 2
I RWO iAol A =74, 9%, 974, stils, 474, 4, A, 994, 2359 A9
AAZH AEFTY T/R&] 22 863cm, 2.09cm, 4.06cm, 5.76cm, 1.61lmm, 2.20, 4.24cm,
16.72cm? 6.3g, 0.08g, 0.05g, 0.007g, 76.99] #Fo & AELI P24 HS A3 RE &
A FoA IA P S5 S AnE B AT X A iRt 453 %43
Ae FRAT THI ASAAE YEFATHE 1-263 % 1-27). A PolH FEE wjA =2 o]
2 & A5UA o] BEFA Ay F1-28, 1-29, 1-30, 1-317b4 JEtAS. AAZH oz A
g dAnA el RW(G)2F RW(U)o Aol A A5 gxg7t FHE AREste] 4717 /e
FHo| o] yxzeglzle] Mol FoHor ¥5d ANE YEY. ¥ 1-282 RW(G) HE
g Aol A ST Bzelgt FHE AFESte] 457 FEol oAd HAIE yE E%‘ e
g, A2, 9% 9 PSS F(FA EEFE e A99)e LC-litew] Al oA fro A 2
2 7b¢ dEskea, o1odoly gk 77 37.0cm, 10.5cm, 10.9cm 2 2.3(FA7F tE4E §
e A9 oz yehd. AEEE RWGTFTEY wiAo] o]2w d=Zst fHolA
9.9%°] @< YERW. RW(GH AN A A8t AT AEFS 217 7.6g7 0.6gS= 3714
FEYP ] wA e nls| M gk AW 9%, 454 FEFS RWOU)u A A 2H2F 19.4em,
4052 d53 A3E el 9, 994, AR AATE SAF FelA e dA
Aoz FBY UG AeA By FEY FHufAl RW(G)eH RWU)H Al A Fsgh A
S5 e E 1-29% RWU) =313 wjiAeA A&g g2g7t SHE At 4/
FHo| o]Ad AE el ¥ FEE wxoA 24e 360cm= EF Aol H]a)
ol om 7pg Ao, FAAJA oAk (AANT G5 =3 1092 EF Aol v
3 e A3E JEW. 9%, 4 2 By wiRolA Fostd=dl, 7t
105em, 57cm, 95%°9] Hl°olE f& = F A A5 @, AR "ﬁxﬂ?rﬂr A=
[e)

HE

RWGTLY A 22t 24, 3135 3002 A% S2ARE. RATHE 234271
¥ & 973

3|

N
~

o W o

a9 HAd A,
T/RE&, 494, A Hw] BATH A=FS A4 %gli}ﬂ A& ®; 1-30 LCHEHAY

jus)
_
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Ao A& vZIt FHE AFESlY] 4T/ FrHo| ol4d AFRE e W x4, JJJ,
AE, 3, 44, DESE, 954 T, 994, ¥elsw, AdFe ARy AT AEF
S RWG)FES wjA A Aol d33tg=d 2+ 20.0cm, 7.1cm, 13.0cm, 3.7mm, 11.2%,

386, 230.0cm* 34, 7.1g, 09g, 2.3g, 0.2g9] Hol¥ < Welyl. 71 F 442 LCFEE wiA
oA 22 37 mmel gter FAHACH, FeleH LC-liteTTHE wjAol Mo} FUd3 349
e vEd. 29 HAdoA, 9, T/RES $A14 oAkt glols. dAd ez RWG)TE
@ iAol o] A7k vhzelzhe] AFo] FZIAUE 12 LC-lite®E g wjA|o A A3
Wz 7b FHE ARESEte] 457 T H & A¥sE ye W 149 2%, AEs, s
, Aok Aol HAEFol RWGHIAA Aol FEstdi=d 242t 24.7cm, 11.6%,

El
—
3

W %}
34, 12g, 03g9] dlelE #& vetd. 2 F AT AEFTS LCHER A9 22 Fhol v
wow, Ao AEF 9A RWU)FEE A e LCHEE wiA oA 22 gts Yehd.
z 37, A=, AR A8t

° ¢}
A=A, 9%, 937 quA e A4 F9A7F HEUA %S
ol AAFS LCHFEY wx oA Lo Fasted=d, 7tz

H oz yEd. T/REL LC-liteTEE viA oA 489 #S Ho
FEY AN 4109 ftow FoAom M w2 $55 UE.

¥ 1-24. B2y A F7Fo] 2 3227} ‘Fascinato’ #5< Au] A wj= 2] pHeF EC2

pH EC (dS'm™)
Media”
Before After Before After
RW(G) 756 bY 6.74 ¢ 0.04 ¢ 0.38 a
RW(U) 765 a 7.00 a 0.11 a 0.29 d
LC 6.69 ¢ 7.16 a 007 b 033 b
LC-lite 6.31 d 717 a 0.04 ¢ 0.30 ¢

‘RW(G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.
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¥ 1-25. FEY WA FFol WE 3=z 7t Fascinato' FF9 Awl -5 wi# 9] pHeF EC9

pH EC(dS'm ™)
Media”
Before After Before After
RW(Q) 741 a¥ 675 b 0.01 a 053 a
RW(U) 740 a 6.80 a 0.01 a 0.28 ¢
LC 6.85 b 675 b 0.01 a 031 b
LC-lite 6.71 ¢ 6.70 ¢ 0.01 a 031 b

"RW(@G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd.,, Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.
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140

120 -

100

80

60

40

Total porosity (%)

20

RW (G) RW (U) LC LC-lite

Media

140

120

100

80

60

40

20

Container capacity (%)

LC-lite
Media
10
8
(=d
=
D 6 r
(&)
(3~
-2
w a
=
<C
2 -
o
RW (G) RW (U) LC LC-lite
Media
0.10
—
2 o.08
£
>
- 0.06
=
2
D 0.04
=
==
- 0.02
oo
0.00 RW (G) RW (U) LC LC-lite
Media

I 1-7. Aol A AEE wA Y TRl WE F FFECH, &718FZF), VEE
(th) 2 7F¥E(8H. RW(G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR
rockwool (UR Co. Ltd., Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea);
LC-lite, phenolic foam LC-lite (Smithers Oasis Co. Ltd., Korea).
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100

Total porosity (%)

Media

100

Container capacity (%)

RW (G) RW (U) LC LC-lite

Media

10

Air space (%)

LC-lite

Media

Bulk density (g-m'3)

RW (G) RW (U) LC LC-lite

Media
a9 1-8. Adel AREgE FEE wiA] TR wE T FFECL, &71&FF0}, 71 E
2 7FH] (2. RW(G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool
(UR Co. Ltd., Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite,
phenolic foam LC-lite (Smithers Oasis Co. Ltd., Korea).
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7 1-26. A3 wjA ZFo w2 33z g 7} Fascinato EF9 32 T 199 #o A5

Plant Leaf Leaf Hypocotyl Stem
. . . . No. of Length of the
Media” height width length length diameter
leaves longest root
(cm) (cm) (cm) (cm) (mm)
RW(G) 711 b¥ 202 a 3.85 a 509 b 145 b 217 a 414 a
RW(U) 8.63 a 2.09 a 4.06 a 5.76 a 161 a 2.20 a 424 a
LC 321 d 048 ¢ 1.01 ¢ 2.60 d 1.24 d 190 b 1.60 b
LC-lite 577 ¢ 1.34 b 268 b 425 ¢ 1.31 ¢ 2.00 ab 418 a

‘RW(G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

-27. A8ld A FFo] wE LI} Fascinato =59 3F F 199 Ao =243

i1 3
FHA, AGH At AATH des, des, T/RE.

Fresh wt. (g) D t. (g) D
 Chlorophyll Leaf area o V08 oWk e Y T/R
Media” ) matter ]
(SPAD) (cm®) . ratio
Shoot Root Shoot Root (%)
RW(G) 25.62 a’ 1441 b 54 b 0.08 a 004 a 0.006 b 09 a 741 a
RW(U) 24.58 ab 16.72 a 6.3 a 0.08 a 005 a 0007 a 09 a 769 a
LC 19.46 ¢ 4.80 d 11 d 0.02 ¢ 0.02 ¢ 0.003 d 25 a 406 b
LC-lite 2357 b 793 ¢ 32 ¢ 0.06 b 003 b 0.004 c 1.0 a 59.3 a

‘RW(G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.
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¥ 1-28. #A2ld Grodangd A +4F 79 FE2E wjx] =g 53 927} ‘Fascinato +&
o] MF 5 45% Ao AL
Plant Length of the Leaf Leaf Stem Dry
Cube ) ] ) No. of T/R
. height longest root width length diameter ] matter
media” leaves ratio
(cm) (cm) (cm) (cm) (mm) (%)
RW(G) 33.3 b¥ 88 b 104 a 19.3 a 56 a 10.7 a 41 ¢ 99 a
RW(U) 328 b 85 b 108 a 194 a 56 a 105 a 52 b 89 b
LC 36.3 a 86 b 96 b 184 b 56 a 11.1 a 64 a 80 ¢
LC-lite 370 a 105 a 109 a 19.0 ab 50 b 109 a 40 ¢ 80 ¢

"RW(@G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd.,, Korea); LC-lite, phenolic foam

LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

3 1-28. (A15).

Shoot Root

Cube Chlorophyll Leaf area Root
media” (SPAD) (cm?) grade® Fresh Dry Fresh Dry

wt. (g) wt. (g) wt. (g) wt. (g)
RW(G) 40.1 a” 776.2 a 25 ab 29.7 a 2.8 a 76 a 06 a
RW(U) 405 a 7772 a 32 a 293 a 2.6 ab 59 b 0.5 ab
LC 378 b 781.6 a 29 ab 30.7 a 24 b 54 b 04 b
LC-Lite 384 b 852.7 a 23 Db 29.1 a 24 b 75 a 0.5 ab

‘RW(G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam

LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

*Root formation was evaluated based on grades 1 to 5 (1=excellent, 2=good, 3=moderate,

4=bad, 5=poor).
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® 1-29. %ﬂﬁé AH A +4E 7] FEH X 2FS 3 327} ‘Fascinato #%
}E F 459 Aol A%
Plant Length of the Leaf Leaf Stem Dry
Cube ) ; ) No. of T/R
. height longest root width length  diameter ] matter
media” leaves ratio
(cm) (cm) (cm) (cm) (mm) (%)
RW(Q) 35.3 a¥ 88 a 100 ab 184 a 56 a 10.8 a 51 a 89 b
RW(U) 332 b 82 a 105 a 190 a 57 a 106 a 55 a 95 a
LC 36.0 a 9.2 a 99 ab 183 a 55 ab 109 a 6.1 a 80 ¢
LC-lite 338 b 85 a 96 b 180 a 52 b 10.7 a 50 a 80 ¢

"RW(@G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd.,, Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

3 1-29. (A155).

Shoot Root

Cube Chlorophyll Leaf area Root
media® (SPAD) (cm?) grade® Fresh Dry Fresh Dry

wt. (g) wt. (g) wt. (g)  wt. (g)
RW(G) 42.4 a¥ 898.0 a 28 b 31.3 a 30 a 6.1 a 05 a
RW(U) 406 b 743.0 a 28 b 29.1 a 28 a 58 a 05 a
LC 385 ¢ 768.1 a 3.8 a 30.3 a 24 b 54 a 04 a
LC-Lite 40.1 b 7284 a 23 ¢ 264 b 22b 59 a 04 a

‘RW(G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

*Root formation was evaluated based on grades 1 to 5 (1=excellent, 2=good, 3=moderate,
4=bad, 5=poor).
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¥ 1-30. #Z & phenolic foam LCHWIA|+4FF2 F23 wx Z3S E3 27}

9 3F 5 459 Ao 4=

‘E
'Fascinato’ *

Plant Length of the Leaf Leaf Stem Dry
Cube ) ] ] No. of T/R
. height longest root width length diameter ] matter
media” leaves ratio
(cm) (cm) (cm) (cm) (mm) (%)
RW(Q) 20.0 a” 75 a 71 a 13.0 a 3.7 a 69 a 30 a 112 a
RW(U) 185 b 72 a 6.7 b 12.4 ab 3.6 ab 6.7 a 3.2 a 97 b
LC 171 ¢ 75 a 6.4 bc 120 b 37 a 71 a 38 a 83 ¢
LC-lite 159 d 76 a 6.2 ¢ 11.8 b 34 b 6.7 a 32 a 74 ¢

"RW(@G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd.,, Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

3 1-30. (A155).

Shoot Root

Cube Chlorophyll Leaf area Root
media” (SPAD) (cm?) grade™ Fresh Dry Fresh Dry

wt. (g) wt. (g) wt. (g) wt. (g)
RW(G) 386 a’ 230.0 a 34 b 71 a 09 a 23 a 0.2 a
RW(U) 376 a 1925 b 41 a 6.7 a 07 b 20 a 0.1 ab
LC 350 b 1832 b 45 a 6.5 a 0.6 ¢ 1.8 a 01b
LC-Lite 333 ¢ 1828 b 34 b 53 b 04 d 1.7 a 01b

‘RW (G), grodan rockwool (Grodan Co. Ltd., Denmark); RW (U), UR rockwool (UR Co.
Ltd.,, Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd.,, Korea); LC-lite, phenolic
foam LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

*Root formation was evaluated based on grades 1 to 5 (1=excellent, 2=good, 3=moderate,
4=bad, 5=poor).
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¥ 1-31. 23 E phenolic foam LC-litet]A+4F7Fe FEE wxA &S T3 vz}

‘Fascinato’ #%&2 3% F 454 A2 A,

Plant Length of the Leaf Leaf Stem Dry
Cube ) ) ) No. of T/R
. height longest root width length diameter ] matter
media” leaves ratio
(cm) (cm) (cm) (cm) (mm) (%)
RW(Q) 247 a¥ 90 a 77 a 14.0 a 42 b 71 b 28 b 116 a
RW(U) 23.9 ab 94 a 79 a 138 a 4.2 ab 74 b 28 b 100 b
LC 235 b 96 a 76 a 143 a 45 a 83 a 29 b 9.4 bc
LC-lite 22.3 ¢ 77 a 78 a 138 a 4.3 ab 8.0 a 48 a 87 ¢

"RW(@G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd.,, Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

3E 1-31. (A1),

Shoot Root

Cube Chlorophyll Leaf area Root
media® (SPAD) (cm?) grade” Fresh Dry Fresh Dry

wt. (g) wt. (g) wt. (g)  wt. (g)
RW(G) 40.6 a¥ 3137 a 34 c 98 b 1.2 a 3.8 ab 0.3 a
RW(U) 410 a 3025 a 3.7 bc 102 b 1.1 ab 3.7 ab 0.3 a
LC 379 b 333.0 a 43 a 124 a 12 a 40 a 0.3 a
LC-Lite 388 b 3234 a 39 ab 106 b 10 b 26 b 02 b

‘RW(G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

*Root formation was evaluated based on grades 1 to 5 (1=excellent, 2=good, 3=moderate,
4=bad, 5=poor).
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AR 1-15. WA FFo wWE 332 g7} 'Fascinato %59 3% 3 199 Ao A& RW(G),
grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd., Korea);
LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam LC-lite
(Smithers Oasis Co. Ltd., Korea).
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ARz 1-16. R P A FE2E WA =S 3 9227} Fascinato' FF 9 35 $ 45 A9
A5 7F RW(GQ)R R} 459 FrujAoAe] A5, v, RWU)RS I 45| B aj Ao A 9
A5, of, LCAR Y 4F 2] FEmANA S A5 2} LC-lited 7} 4F2] FHujA A9 A
%), FEw A wdeAdE 925 E Grodan rockwool (Grodan Co. Ltd., Netherland), UR
rockwool (UR Co. Ltd., Korea), phenolic foam LC (Smithers-Oasis Co. Ltd., Korea),
phenolic foam LC-lite (Smithers—Oasis Co. Ltd., Korea) =491,

oF
A w9l LCSE LC-litemi A1 9] =84 H st S st o
g g A el RW(G) 2 RWU)HIA| Bt} A Azxg ASA34E BAs. 5

T2 AREE 27] 3Ate] W wiA T RW(GEEE xR RWU)HEE sjx]e] A5 o]
Tt HRE 471A ] AE Y iAo 47FA 9] FEY wiAE =Fete] Aujg wze] gt
Fascinato’®] A5 Al d@Anfx]<l RW(G)e RW(U)o A A So] F585 5.

2 g > 2

BN

(o
O
ol
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11 A R Auygy F28 wx 23S B3 szl
3 =X

h=]
‘Special’ FF 9] SH-E HA A AT (F7FAE)

7k AT A

(1) "10. ¥ix F=74d APy F2F A 23S 53 9 ZJ} Fascinato' EF2 §H
HA A ALATF A ] gk Ao dolg o] AedS AT ALY

(2) #+E& Hl(pellet) iAol A FHE FH(cube) WA 7HA] AAE 4 = HA wiA o Ads
‘(H

o

% o

F7b A%
. }
M
(2)
3)

2

)
o

H
H
3} 32 ) IV (Capsicum annuum ‘Special’), A A€ FH(F)
BT EEdrIEAY
2012 3¢ 59 ~2012 49 17
7hH 20123 3¢ 5¢
(h) $ 20124 3¢ 30
(th) HE=AGZA: 20124 49 179
(4) A3 A=
(7}) IF8: 44X (HF2) x 495 x 6070A (ghdde] wjx])
(b SEE 448 (H3) x 448 (FHE) x 35 x 6070 A (F2 )
(th) #AF+
@ Grodan rockwool (Grodan Co. Ltd., Denmark).
@ UR rockwool (UR Co. Ltd., Korea).
@ Phenolic foam LC (Smithers Oasis Co. Ltd., Korea).
@ Phenolic foam LC-lite (Smithers Oasis Co. Ltd., Korea).

=

oo oo ge
o)

N,

o
o o b

)

)
1>

= i R = 4

2 AFAA wolge FAA FATE §lo]l BE A FolA 93%0]de] ddgh wolsS B
R, Fadol A= LCHRY vl A 51792 7 wsls, FAadold s BE AT
oA 3~4Y Ax Ay om I35 LC-liteZ3E wjx]oA 27142 7H WakS. 50% HolAQ
dre LCHBE Y wiA oA 45342 7HE WsrS(3E 1-32). AAA o= dolo] loja= A7
Bk n %] ¢l phenolic foam LC(¢]3} LC)¢} phenolic foam LC-lite(¢] 3} LC-lite)s} Aol /] $-4=3F
AdE v 3F ¥ 2694 ARY wiXERE =zt 759 As A A3 b wj A
I RW(QolA =4, Ad2d, 9%, 94, s, b5, &858, AdE AAs 44
4.03cm, 9.14cm, 3.61lcm, 1.04cm, 2.64cm, 6.64%2] #S YELH. o] T GZL RW(U)H] A ol A
7 wWidle. A4, T/RE, AZTF9 d=5, At AT AT A4 Fox7F <

A A ke, 1 9 A4, 954 e 2 Ao A= phenolic foam®i A ¢l LCe LC-lite
A ol A Ago] ATl g9 9HAe 5038 487cm’E LC-liteB 8l wix| oA, ¢
A Fe 45579 FoE LCHGY wiA A Gz sHE 1-339 ¥ 1-34). ¥ 2o A=
ShA wj Ao A o] st gte] Aol HA AR e ARE YEFHARA 1-17). IF F 44
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DA A% AN BARCE FEY FURANA S5E ASAHE el £ -3
RWGE2E AN 458 %zefsl FEE AL§ete] 4579 Fool ol Ae 23S e
W ESL RW(G) 72d WAelA 2%, 94, T/RE, 904, Relsd, A3 4457 2
53, Ak AAFo] 242 16.5em, 10.10, 3.61, 129.90cm? 4, 24.2g, 17.6g, 1.4g9] o=
JgAom g S5 ARE ndS AU, 9, 99, 37, kv ARFS FAA
FolA7t GRS, 1 o ARES LCHEY MANA 35.60%% M Eotom, gEi e
RWUFEE MANA 74 £ £38 dehd, AH0Z RWQTFLE WA 53
W52 GEAT B AelTe masds W o Asb vl fetoEt 47hH FuY
Aol A Age] Aol® B f QoS oldd AuE fFd B owl AR wKo]A FnY
AR SRS W AL WA 2§ sl e Aow HuHy FF FAY Fwol
U oAAE 2 A EAE nee 2 ou FE@ R87HN7 Qb Aow BvE. E 1-36%
RWU)BEE Al 453 HZefsh fHE Agste] 4579 Fuol o] 4% Ag e
WoE. 24, AUSd, 9%, 94, 27, d%e, 494, AR s AAFol

RW(G)FEE vjA|o|A Z+Z} 16.8cm, 8.3cm, 5
1.7go 2 47FA] A+ FollA 7HE e AxE vEYl. d, T/RE, AdFY =5
phenolic foam LC¢} LC-litevf Aol A A &o] -3t +=dl, 53] LC-litev] Aol FF<F A4
ol A&Ego] 27t 1037 17.8gC 2 38t 1, LCHES wjx oA T/R&o] 4959 #<S v}
Byl 1 9 54 I AeHY dETS SAA FYAUE lAS(E 1-36). & 1-372
LCHE Y mA A A5 szt FHE AEste] 45/ FE o]Ag AxE e
S FA G m A RW(G)S RWU)olA dAAo R BE AFRA A 7H ¢

o]

& A%E GERIS. B 1388 LC-liteBRY AN A5F RzZelst FEE Agatel 4
Fiol fuel ol4@ A%E Ui Bel AAHoE FUFRY AT RWGHA ] T
27t A%l FEaas
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ARRL 1-17. AEE wj A STl e #Z7t Special wF AF F 269 Ao S
RW(G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

-32. Ay wiRo FFHo wE G =Z g7} ‘Speciall EF 9 wolg, ol g,
Q

1
Wt wol &, 50% Wobka

<
=T .

Media” Germination (%)  MGT* (days) MDG" (;5;5)
RW(G) 97.50 a* 5.75 b 2.93 ¢ 515 b
RW(U) 93.33 a 557 be 3.40 b 515 b
LC 99.17 a 517 ¢ 3.85 a 453 b
LC-lite 9553 a 6.86 a 271 ¢ 6.47 a

"RW(QG), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at 2=0.05.

*Mean germination time: 3 33Fo}d 4=

“Mean daily germination: ¥ vF2o}&: %,

"Days to 50% germination: 50%2oFA Q A=,
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¥ 1-33. Ay wjA]FFoll w2 F2 27} ‘Special FFL IFF T 269 A AS.
Plant Length of the Leaf Leaf Stem Epicotyl Hypocotyl No. of
Media” height longest root width length diameter length length leaves
(cm) (cm) (cm) (cm) (mm) (cm) (cm)
RW(G) 4.03 a” 914 a 1.13 ab 361 a 218 a 1.04 a 264 a 45 b
RW@WU) 359 b 8.03 b 1.14 a 343 b 2.20 a 1.00 a 236 b 45 b
LC 355 b 728 b 1.10 bc 337 Db 213 a 091 b 2.46 b 46 b
LC-lite 347D 760 b 1.09 ¢ 338 b 2.02 a 0.77 ¢ 241 b 50 a
‘RW(G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,

Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

HF1-34. Y A FFl W2 FZE I} ‘Special FE HF F 26d A 52T H, 4
W, T/RE, ABE L AR A 4AFH A
Leaf Dry Shoot Root
o Chlorophyll T/R
Media” area ] matter
(SPAD) (em?) ratio (%) Fresh Dry Fresh Dry
wt. (g)  wt. (g) wt. (g)  wt. (g)
RW(G) 42.22 ab¥ 321 ¢ 0.11 a 6.64 a 043 a 0.05 a 0.07 a 0.008 a
RW(U) 41.63 ab 321 ¢ 013 a 5.65 ab 0.40 a 0.05 a 007 a 0018 a
LC 4557 a 413 b 0.20 a 5.76 ab 034 b 0.08 a 0.06 a 0.007 a
LC-lite 39.36 b 487 a 012 a 483 b 032 b 0.04 a 0.07 a 0.008 a

"RW(QG), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.
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¥ 1-35. #ad GrodandHA A +4FFo FEE wjx %S 53 9=Ze7} ‘Special FFC
IE £ 449 A A5,
Plant Length of the  Leaf Leaf Stem Dry
Cube ) ) ) No. of T/R
. height longest root width  length  diameter ] matter
media” leaves ratio
(cm) (cm) (cm) (cm) (mm) (%)
RW(G) 16.50 a¥ 772 a 497 a 814 a 357 a 10.10 a 361 a 1870 b
RWMU) 119 b 7.20 a 459 a 722 a 3.70 a 970 ab  3.14 ab 23.01 ab
LC 12.00 b 722 a 449 a 728 a 3.22 a 890 ¢ 219 b 35.69 a
LC-lite 1175 b 845 a 438 a 744 a 339 a 910 bc 255D 33.25 ab

"RW(@G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd.,, Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

3E 1-35. (A15).

Shoot Root

Cube Chlorophyll Leaf area Root
media® (SPAD) (cm?) grade® Fresh Dry Fresh Dry

wt. (g) wt. (g) wt. (g)  wt. (g)
RW(G) 38.87 ab’ 129.90 a 40 b 242 a 176 a 14 a 0.1 a
RW(U) 42.84 a 101.23 ab 48 a 228 b 176 a 1.1 ab 0.1 a
LC 3851 b 88.76 b 40 b 217 b 174 b 0.7 ¢ 0.1 a
LC-Lite 39.04 b 93.31 ab 41 b 217 b 174 b 0.9 bc 0.1 a

‘RW(G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

*Root formation was evaluated based on grades 1 to 5 (1=excellent, 2=good, 3=moderate,
4=bad, 5=poor).
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% 1-36. A5y URYHAMA+4F7e #F23 ax] 23S §3 IF32Z 7} ‘Special =& I
F F 49 A0 S,
Plant Length of the Leaf Leaf Stem Dry
Cube ) ) ) No. of T/R
. height longest root width length diameter ] matter
media” leaves ratio
(cm) (cm) (cm) (cm) (mm) (%)
RW(G) 16.8 a¥ 83 a 54 a 9.39 a 43 a 94 ab 145 Db 42 a
RW(U) 131 b 58 Db 45 be 7.3 bc 4.2 a 99 ab 263 b 26 b
LC 10.0 ¢ 53 b 42 ¢ 6.8 ¢ 32 b 91 b 495 a 15 ¢
LC-lite 123 b 79 a 48 b 79 b 36 Db 10.3 a 235 b 29 b

"RW(@G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd.,, Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

E 1-36 (A%).

Shoot Root

Cube Chlorophyll Leaf area Root
media® (SPAD) (cm?) grade® Fresh Dry Fresh Dry

wt. (g) wt. (g) wt. (g)  wt. (g)
RW(G) 42.1 a¥ 125.2 a 30 c 2432 a 177 b 1.7 a 0.1 a
RW(U) 424 a 91.9 bc 4.1 a 2219 b 174 ¢ 1.0 b 0.1 a
LC 40.8 a 68.7 ¢ 41 a 215 b 175 ¢ 05 ¢ 0.1 a
LC-Lite 404 a 102.0 ab 40 b 225 b 178 a 1.1 b 0.1 a

‘RW(G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

*Root formation was evaluated based on grades 1 to 5 (1=excellent, 2=good, 3=moderate,

4=bad, 5=poor).
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¥ 1-37. 83 phenolic foam LCHA+4FF9 FHE wvix] 23S =3+ 91287} ‘Speciall =9
IE T 4 Ao A

Plant Length of the Leaf Leaf Stem Dry
Cube ) ) ) No. of T/R
. height longest root width length diameter ] matter
media” leaves ratio
(cm) (cm) (cm) (cm) (mm) (%)
RW(Q) 121 b¥ 85 a 45 ab 74 ab 3.3 ab 98 ab 201 a 32 a
RW(U) 147 a 65 ¢ 79 a 80 a 38 a 107 a 269 a 25 ab
LC 96 ¢ 8.4 ab 41 b 6.9 b 30 Db 91 b 389 a 1.7 b
LC-lite 124 b 6.8 bc 46 ab 75 ab 3.3 ab 101 ab 344 a 26 ab

"RW(@G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd.,, Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

3E 1-37. (A15).

Shoot Root

Cube Chlorophyll Leaf area Root
media® (SPAD) (cm?) grade® Fresh Dry Fresh Dry

wt. (g) wt. (g) wt. (g)  wt. (g)
RW(G) 40.6 a¥ 93.0 bc 46 a 221 b 174 ab 12 a 0.1 a
RW(U) 410 a 1285 a 41 b 235 a 174 b 0.9 ab 0.1 a
LC 417 a 675 ¢ 44 a 21.0 b 174 b 06 ¢ 0.1 a
LC-Lite 421 a 1 04.3 ab 45 a 218 b 176 a 0.8 bc 02 a

‘RW(G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

*Root formation was evaluated based on grades 1 to 5(1=excellent, 2=good, 3=moderate,
4=bad, 5=poor).
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¥ 1-38. @ E phenolic foam LC-litet]A+4FFe FEE wxA &S F3 vxav}

‘Special’ &9 35 T 4L A A5,

Plant Length of the Leaf Leaf Stem Dry
Cube ) ) ) No. of T/R
. height longest root width length  diameter ] matter
media” leaves ratio
(cm) (cm) (cm) (cm) (mm) (%)
RW(G) 154 a*¥ 82 b 47 a 78 a 39 a 10.3 a 173 b 39 a
RW(U) 122 b 79 b 40 b 6.8 bc 32 b 88 b 256 a 24 b
LC 10.1 ¢ 85 ab 39 b 6.3 ¢ 29 b 85 b 235 ab 29 b
LC-lite 11.4 bc 99 a 42 b 70 b 29 b 10.2 a 21.7 ab 3.2 ab

"RW(@G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd.,, Korea); LC-lite, phenolic foam

LC-lite (Smithers Oasis Co. Ltd., Korea).
YMean separation within columns by Duncan’s multiple range test at p=0.05.

3 1-38. (A15).

Shoot Root

Cube Chlorophyll Leaf area Root
media® (SPAD) (cm?) grade® Fresh Dry Fresh Dry

wt. (g) wt. (g) wt. (g)  wt. (g)
RW(G) 39.3 a” 1237 a 36 b 232 a 175 a 14 a 0.11 a
RW(U) 366 b 68.6 b 3.8 ab 213 b 174 b 09 b 0.07 b
LC 379 ab 682 b 40 a 207 b 175 a 1.0 b 0.07 b
LC-Lite 39.1 a 148.1 a 40 a 226 a 175 ab 1.2 ab 0.09 b

‘RW(G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

*Root formation was evaluated based on grades 1 to 5 (1=excellent, 2=good, 3=moderate,

4=bad, 5=poor).

- 1338 -



ARRD 1-18. AR Py FERHA] 28-S &3 327} Speciall FEY FE T 44U A A
*(7F, RW(G)EEH 459 FEujA o e A5, v, RWU)RRA I 45 FEujA]A 9] A
5 o, LCARHI 459 FrEuA Ao A5 2, LC-lited & H 459 FHufA| oA ] A5).
Frafx o] wdeAE 9EFE Grodan rockwool (Grodan Co. Ltd.,, Netherland), UR
rockwool (UR Co. Ltd., Korea), phenolic foam LC (Smithers-Oasis Co. Ltd., Korea),

phenolic foam LC-lite (Smithers—Oasis Co. Ltd., Korea) =491,
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AR 1-19. A FHY wjA] 23e S7F 927} Speciall wF0] 9 F 4L A A
sHo] e S (7E RW(GREH 459 FRujA A <] A5; 1, RW(U)ZH %Wr 4%9] B

HjAlo| A o] A v, LCREE 3 459 FEujA A9 A5 2} LC-lite @S 3} 4F 9] FHujA|
o Ao AS). FHuIRY wldeAe 9FHFEH  Grodan rockwool (Grodan Co. Ltd,,
Netherland), UR rockwool (UR Co. Ltd., Korea), phenolic foam LC (Smithers-Oasis Co.
Ltd., Korea), phenolic foam LC-lite (Smithers-QOasis Co. Ltd., Korea) 4 <.

ARZL 1-20. 9F2ZE]7) ‘Speciall &9 3E & M4LA A=A GA] Y SE7IE1=09%
3, 2=%%, 3=RE, 4= b=olF=E ).
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2t Qof

VAo Ay wjz|e] I} ‘Special FF S TFascinato #FS ©]&3 “10. vjA &
i d2lyg e FH53 wix] 23S S 2T} Fascinato #E9 SHE HAu|H Ao
Aa) A AHE Fotoz Fdk ASe Hol= AT phenolic foam ®IA|Ql LCe
LC-litex= W= ¢l RW(G)9F RWU)EY Az ASANE BRAS. AR Haddold S,

N
rol
it
)

PR =D ST A

&= 2 50%%old g0 = phenolic foam Bl A A FoHow 71 ¢
CEEE A FERYPS HiA R ojAE gxerte] AFE AAA R <
RW(G)¢F RWU)ANA S FostAs. AN o A5y wjA oA A&t fxels S5
AFESEe] 45 R FHo| o)A wxEvlE BRE FHE FEAA A FAHA A E S
53], LC-lite 2.8 wjxo] vlxg7le] A2 ol F28 wixe} nluwsA fAE 54
& YER. LC- liteviA o] =84 BeS S dwvix e A AW ASE A7 o FHo
phenolic foam WA ¢] 7/IEAFE 13t

Lo
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12. B33 mjAEFol 2 EvtE ‘Madison'®] 358 211 52 A

7k AT A

(1) EvtE SEANA] #PAow ALEstal e dHmAE Aty A 358 2HY
Hj A] o] A

(2) A=l 21702l A phenolic foam LCeF LC-lited] 38 #zl v 2A o] AL&7FsA &l

SRR ERERE

(1)

AN R Lycopersicum esculentum Mill. ‘Madison’, ()2 A El £ 5
(2) AAa: AAdsta 7554 GMO 2 =4
(3) A& 7|7k 2011 8¢ 29 ~20114 9¢ 16¢
(4) A=A 2] 4902 (pellet) x 49HE x 6071 A (A A 2] Hj=])
(7} Grodan rockwool (Grodan Co. Ltd., Denmark).
(44) UR rockwool (UR Co. Ltd., Korea).
(t}) Phenolic foam LC (Smithers Oasis Co. Ltd., Korea).
(2}) Phenolic foam LC-lite (Smithers Oasis Co. Ltd., Korea).
(5) AR
(7h wA1e) &4 (pH, EC 5)3 =88 (Fs=4, €718 7T 2 7|48 &
(U) FAF ol (Percent germination: PG), ¥ 1old(Mean germination time: MGT),
it olE 5 (Mean daily germination: MDG), 502 2robA 2 2 <=(Tx)

(th 24, Ad, dulsat sha5e 2ol A4, 474, ddA, Ad5-ok A8k A
o AeT, 454 Aee, TRe, Peev 5
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ARZL 1-21. EvlE ‘Madison’ &2 358 SEAH 289 4579 AHEF wA. RW(WGQ),
grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd., Korea);
LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam LC-lite
(Smithers Oasis Co. Ltd., Korea).
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= S I = L1
ol 82 phenolic foam ®iA]Q1 LCe LC-litevf Aol A 97% = 92~94% = e b vl A
RW(G)2F RWU) A1t 794 AA =4 vdepd, Haddoldrs= oF 4~50dH =2 B

A Fol A FASE hS e, Hadold e A LC-lited Aol A 5997 b4 wiglon} E
AFo® FoAQl ztolE UEl A= &Sa. hHm Al RW(G) A FA = 7425 71 &
g A8 50% WolrdsrE BE 4~5dd €853, o]= Hwang ¥ Jeong(2004)0] -
g, g3} v 3 ERA QPG A A EvtE M FF0] SHAAGAA Tyel 49
ol &5 FHvh= Haol XA L. wol& ) Hyrwol&n FEoA Al a1 LCH
A1¢F LC-liteol Al <73 233 Ho] #Agxow de Al Jde dHuxES A 5
AT 7HeAAE HAF(GE 1-39). 8 A RWG)9 RWU)HIAE A9st LC, LC-liter]A] <]

pH7} 747y 6587 5942 EwlE SH AHA pHALS 6.0~6.5% 9 (Choi, 1986; Kang et al.,
200002 -3 sAdS ZF ASS od F UdNS SE F dE2T7E A wx e pH
7} 6.21~6.68 919 & e, BE A pHZF St A #s JERW. Ael A ECE
RWU)B Aol A 0.09dS'm 2 7Hd =%ke. A $ EC#S LC-litem Aol A 1.19dSm'&2 =
L S YUY, A A3 S5 A ECE XAHgE 23 Bunt(1998)F Nelson(1991)0] A A
3k 1.50dS'm o] ste] g Al Welol ESE(E 1-40). B AN F FFL2 581%= LCH
Ao A 7bF =S s YErWoen, RW(G), RWU) 2 LC-litew A ol Al 242+ 56.47%, 46.15%,
4490%°] & YERH. &718&FF A LCHIAINA 5291%= 7Hg =3k3l, RW(G), LC-lite,
RWU)W A =02 27} 4757%, 3897%, 3838%2 oz =AHHJL. 7|48 dodMde=
RW(G)et RWU)EI Aol A 2}z 890%, ¢ 7.77% = skom th&o & LC-lited] < ¢k LCHIA]
o A ZH7F 593%, 509%co 2 FAE A5 7HFS RW(G), LC, LC-lite, RW(U)= o2 7H7f
0.75g'm™, 0.78g'm™, 0.88g'm™, 0.9g'm’2] =A== 7P YL(1y 1-9). 3F F 1994 Ev}

5o AsALE AAgE A9 242 RWU)HIA 7} 132lem= 7HE Fold o= Aglon,
LC-lite, LCul =] ol A1 10.93cm, 10.84cm= 7H4 Z k. Hol &2 RWU)HIA] 7F 6.88cm= 7}
F Adoew LC, LC-lite, RW(GQ)wweZ 7Z}7} 628cmet 6.02cm, Z18]3l 547cm 9 A3E
UERY, FE 3 JFe uH 2 BAA FoA7E s AAS RW(U) B A < LCei x| 7} 7+2h
2.45mm¢}t 2.30mmE FAYen, tt&o 2 RW(G)H A 7F 1.79mm, LC-lite ¥ A7} 1.73mm=
744 gkoke. A LC-literl A1 9] A1 EA7F Al AAA R v A2 ko] BAA FId
AAHA Fha. tulFS RWU) A A el AEA 7 7Hg dlon, EnfEe] fd5e F9
ol flS. d54 T =S wiA 1k Fo A Aol dErYA] 8. 4 RWU)HIA o
A 2333cm’= E} Aol Bl M w2 grew SAFJeH, BeFoAMe F94 Ao
7F glol i A ASS RS A M fFedd zkel 7t

AR (GE 1-417 32 1-42).

-z
ol
B=)
A
d
ofy

ol
Ao
Mo
o
2
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F 1-39. WA FFol wE EvE ‘Madison’ FF] Tolb&, Hibwolds, gHibwolLx gl
50% WrolA @ A
) . Tso"
Media” Germination (%) MGT* (days) MDGY™
(days)
RW(G) 94.75 ab¥ 465 a 742 a 411 a
RW(U) 9275 b 465 a 6.83 a 391 a
LC 97.00 a 459 a 718 a 409 a
LC-lite 97.00 a 474 a 5.99 a 394 a

‘RW(G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd.,, Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at 2=0.05.

*Mean germination time: ¥ 2o} 4=,

"Mean daily germination: ¥ y@o}< =

"Days to 50% germination: 50% Wo}A L U<

¥ 1-40. wjA] FFo W& EvlE ‘Madison’ F9 Aw) -5 wjx 2] pHe} ECeo W3}

pH EC (dS'm")
Media”

Before After Before After
RW(Q) 7.21 a’ 6.24 bc 0.02 d 114 a
RW(U) 6.98 b 6.21 ¢ 0.09 a 112 a
LC 6.58 ¢ 6.68 a 0.07 b 0.86 b
LC-lite 594 d 6.41 b 0.04 ¢ 119 a

‘RW(G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.
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100

nYs

80 -

60

40

Total porosity (%)

20 -

LC-lite

RW(G) RW (U)
Media

100
r
80 -

60 -

40

Container capacity (%)

20

LC-lite
Media

12

Ct
10

Air space (%)

LC-lite

Media

Bulk density (g-m'3)

RW(G) RW (U) LC LC-lite
Media

a9 1-9. A A& B (Pellet)Fui A o] T/ F35&0, 87182, 7135
2 7S (2. RW(G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool
(UR Co. Ltd., Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite,
phenolic foam LC-lite (Smithers Oasis Co. Ltd., Korea).
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3E 141 238y ASFFA WE EvE Madison' FF 3F & 199 Ao A=,

Plant Length of the Leaf Leaf Stem Epicotyl Hypocotyl

Media” height longest root width  length diameter length length No-of

(cm) (cm) (cm) (cm) (mm) (cm) (cm) feaves
RW(G) 12.07 b’ 547 b 309a 403a 179D 7.39 a 435D 3.25 a
RW(U) 13.21 a 6.88 a 304 a 437a 245 a 8.01 a 4.89 a 3.00 a
LC 10.84 ¢ 6.28 ab 310a 401l a 230 a 7.04 a 311 ¢ 3.00 a
LC-lite 10.93 ¢ 6.02 ab 397a 414 a 173b 1070 a 325 ¢ 4.40 a

"RW(G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

#1-42. WA FF W ErtE ‘Madison” 59 3F 5 194 A G52, g, ¥
=

glsH, AdEek Ao AT deaw, T/RE % Ad=4.

Leaf Shoot Root Dry
) Chlorophyll Root T/R
Media” (SPAD) area e ; matter
rade ratio
(em?) g Fresh Dry Fresh Dry (%)
wt.(g)  wt.(g) wt.(g)  wt(g)
RW(G) 32.63 a’ 2182 a 310a 100b 006 Db 008 a 0.007 a 1462 bc 6.73 a
RW(U) 32.02 a 2333 a 322a 112a 007 a 014 a 0008a 1262c¢ 663 a
LC 30.83 a 1709 b 330a 076 c 005c 004 a 0004a 2494a 673 a
LC-lite 31.96 a 1584 b 321 a 077c¢ 005c 077 a 0108a 1888 b 662 a

"RW(QG), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YRoot formation was evaluated based on grades 1 to 5 (1=excellent, 2=good, 3=moderate,
4=bad, 5=poor).

*Mean separation within columns by Duncan’s multiple range test at p=0.05.
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AL 1-22. EvFE ‘Madison’ #F 9] #eow AdS 9% 7E0=v+%=E, 2=-¢3, 3=HF,

==, 5= F-=F).

AFR 1-23. wjA 9] FFE EntE Madison' FF9 3% F 199 A BS54 RWG),
grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd., Korea);
LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam LC-lite

(Smithers Oasis Co. Ltd., Korea).
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8o

ARk wiAQl LC9F LC-litel ol& 3 it wbol& oA 7]Ee dAu x| e} vusle] -4
a9Es HAFAa, pHE LC9 LC-litewl Aol A ErtE SH o] A4 pHatel 6.0~659 9]
ARom, EC Ee 15dS-m 'elske] kA Wels FAste] wiA] zpA] shetd A He]
Aol A A4S JERAS. dAH oz EvfEe A& guujx e AFo] §-4

érsirz_s&

{

st oy 1 &rh mulete] A9 113 2 129 A Aol FAEHAl vZ 27} Fascinato’ ¥
T AeAd o Fila FEEAE FUS. ol EvtE AEo] il WskA &
& AZol7] wiolet dwtE. 7)E hAujA o] Hgee B HWO] ol phenolic foam Wi
A A = A S0 A daedy A8 e Tl wek AV wiA o] ARE
S gEvhd 9 #AR A E diA & de 71 :ézﬂrﬂ Z WA =] AFETFs Aol
T Ao oy,
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13. 2281y WA FFol e EvlE ‘Madison'® WF& Z1 19

A (3712 2)

7h ATEA
Ay WA F ol mE EnE Madison'® 3E8& Fel1 B Auj” A4 o

(1) “12. =
St A3} dlo]lH ] A S st AdA T

(2) Az Al7REEf#] phenolic foam LC LC-liteo] 38 gl wix| =AM 9o Al&7t5A &
AL fs F7F HE: A

o AsE R
(1 2%
3

A& Lycopersicum esculentum Mill. ‘Madison’, ()2 A EFE R
(2) 234
71

=5
A BT EEA7I=AY
717k 20129 3¢ 59 ~2012 49 174
(7}) kg 20124 3€ 54
(W) o] 201249 3€ 30¥
(th HE=A G2 20124 49 179
(4) 287
7h) FEE 442 (FF) x 49 x 6071 A ($Hd o] i A])
(W) S58: 448(F3) x 448 (FE) x 1585 (FFH)
(th) " A<+
@ Grodan rockwool (Grodan Co. Ltd., Denmark).
@ UR rockwool (UR Co. Ltd., Korea).
@ Phenolic foam LC (Smithers Oasis Co. Ltd., Korea).
@ Phenolic foam LC-lite (Smithers Oasis Co. Ltd., Korea).

(5) ZAMEE
(7} &AF Wol& (Percent germination: PG), 1ol 4(Mean germination time: MGT),
Hyrahol<L = (Mean daily germination: MDG), 50% o} 4 2 24 4=(Ts))
() =%, Ao, S st o] Hol, A, A4, QWA Ao Ao AA
=

5 o o
W AET, 45T d=E, T/RE, #esH 5

]ﬂ‘

ABo| A WolgS LC-lite Aol A 9167%2o = 7Fd E=9gow tfg&o=z RW(G),
RWU)&co® 7+7; 89.17%, 85%, 825% % UEehd. HitwtoldsE 9~119= RW(U)HHXV}
948U = 7} wakg. Hyrdol& el 50% WolarfdgyE TAY F9A7F YEUA (3
1-43). 3 ¥ 2694 EvtE AS AP A 23, A4, skl WA A5, T/RE, A3
o] AAFS phenolic foam®lANA ABFo] Fwadl=d 27t 542cm, 2.0lmm, 3.4lem,
6.22cm? 106, 054g29] #& UEld. o] T T/RELS LCHIA A Eokg A 3% 9%
Al AESS x| oA Aso] dzEg =, 242 13.17cm, 3.80cm, 4.05cm, 161cm



FAA 727 GEPYA] @S AA A o
2 o v A]F RWU)u A ¢} phenolic foam ¥j A% LC-liteB] Aol A 2] -3+ EnlE &S
UEelY, B FrlAg oz AU afxle] A ket E#AEE T dHu A} FAREIAY B

o $5% 958 WA 2AS AEA phenolic foam#l A9 $54 0] A4S,

ARZL 1-24. ¥l o] FRE EvE Madison” #E9 & F 26¢ Ao AFAZ RWWG),
grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd., Korea);
LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam LC-lite
(Smithers Oasis Co. Ltd., Korea).
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F 1-43. A8 wjH e FiFol WE EvlE ‘Madison’ FF] ol&, Hyrwold g Hitdo}
45 W 5006 ol @94
) . Tso"
Media” Germination (%) MGT* (days) MDGY™
(days)
RW(G) 89.17 ab” 10.30 ab 1.99 a 945 a
RW(U) 8250 ¢ 948 b 1.99 a 10.14 a
LC 85.00 bc 10.55 ab 193 a 9.73 a
LC-lite 9167 a 10.77 a 2.10 a 10.18 a

‘RW(G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd.,, Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at 2=0.05.

*Mean germination time: ¥ 2o} 4=,

"Mean daily germination: ¥ y@o}< =

"Days to 50% germination: 50% Wo}A L U<

3 1-44. Ay WA SR WE EvtE ‘Madison” %59 35 F 269 A A5

Plant  Length of the Leaf Leaf Stem Epicotyl Hypocotyl N ¢
0. 0
Media” height longest root width length  diameter length length )
v
(cm) (cm) (cm) (cm) (mm) (cm) (cm) caves
RW(G) 456 b’ 814 b 255 b 39 a 181 b 0.75 ¢ 3.00 b 4.00 a
RW({U) 513 a 13.17 a 380 a 405 a 197 a 161 a 318 b 4.00 a
LC 403 ¢ 6.73 b 203 ¢ 239D 161 ¢ 0.67 ¢ 3.03 b 4.00 a
LC-lite 542 a 1142 a 350 a 383 a 201 a 1.24 b 341 a 4.00 a

"RW(@G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.
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¥ 1-45. A2y x| F£Fo] W2 EvlE ‘Madison’ 52 3% 5 264 A9 F=240=
WA, =8, T/RE 2 AFe Aatio AT AES.
Leaf Dry Shoot Root
] Chlorophyll T/R
Media” area matter )
(SPAD) cm?) (%) ratio Fresh Dry Fresh  Dry wt.
wt. (g) wt. (g) wt. (g) (g)
RW(Q) 34.02 a” 488 b 11 a 8.08 a 033 b 0.04 a 0.04 b 0.005 a
RW(U) 36.56 a 6.03 a 9 ab 8.61 a 051 a 0.04 a 0.07 a 0.005 a
LC 3144 a 3.86 ¢ 9 ab 10.60 a 0.25 ¢ 0.02 b 0.03 b 0.002 b
LC-Lite 33.05 a 6.22 a 9b 819 a 054 a 0.04 a 0.07 a 0.005 a

"RW(QG), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

9 A] phenolic foam LC-litedl] x| ol A e] Wol& wWol&w
2 AHgs] o' duufA AR 5% ARE

=1 AA JEE ] wAE o] &3l
7t

=
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14. ALY WA o)A FEY Az AAE 9% FTHE WA =7S
i

7}

(1) >

(2)

(3)

L
(1)
(2)
(3) %
(4)

(5)

=3l EulE ‘Madison’ =1 B9 A

A5 4]

AZl Py F2H wjA 9] 23¢E T3 E }E ‘Madison’ &9 SH-& & 2ujA A
3F8 wjX oA SHE AR AAT 7 d= HA wiH o] A P wix]FF{FE o]5}shH
54 It

Ay wiAAFE Fa AdE wjx]e] FHIY wjA 2] A sk A7\ x] LCo}
LC-litee] 251043

Ag 2 Ay

AHANF: Lycopersicum esculentum Mill. ‘Madison’ ()2 A ELEH

282 AR S &3 GMO =24

A3 717 20118 99 169 ~2011d 10¥€ 7€ (3F 2011 8¢ 29¢)
AAA Y 442 (F=H) x 44 (FE) x 1570A (G2 =)
(7} Grodan rockwool (Grodan Co. Ltd., Denmark)
(4) UR rockwool (UR Co. Ltd., Korea)
(t}) Phenolic foam LC (Smithers Oasis Co. Ltd., Korea)
(2}) Phenolic foam LC-lite (Smithers Oasis Co. Ltd., Korea)
AR
(7h wiA 9] 38k (pH, EC 5)3 E8A(Z35& gL
) =%, Ad2H, B H 7} OI‘HH“T-/] 7101, A, B, 4UA, LT Aok AA
T =T, 454 v 5

7
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ARZL 1-25. EvFE ‘Madison” #5° SEAJA AHRH 4579 F29 w#. RW(G), grodan
rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd., Korea); LC,
phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam LC-lite
(Smithers Oasis Co. Ltd., Korea).
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W ZE A wfA
o3k 37FA A o]

B =
ta oA 3589 wFEe 953 =)
Hj 2] 7} 6% ©]4F S & phenolic foam
LCe9 LC-liteM A 7} 0.02g'm™ e &t2 anj=|we} 71y
gl ol A 7.34~7425 YEIH o, S5 Fod & 7.20~7.
gk B AR A= FE A Sl 5 Fridie] 29T
RS (FE 1-46). 5 A wAY ECE 0.01~0.06dS'm '= LCHiA oA 0.06dS'm & thi =%
I, FH FolE ZE A PN 0.16~021dS'm e MR BE ATl BAH foxte
UERR] kS Avl & A" v A EC 4 52 Bunt(1998)4 Nelson(1991)0] #| A] &t
150dS'm el 3o ekl Welo]l TEHAS BT F 4094 EntE Ho AKEAE AN
F 147, 1-48, 1-49, 1-50° YEPY. F 1472 RWGZ Y iAo &3 =

AbEste]l 4FFo] FHEuA ) o)A ANE vERW 2. WA HoR ddg A
24, 9%, 9%, B4, Astis, AT BATH AT FAA fFeA o]
kot phenolic foam®l#] & LC-lited] Aol 4 H %, el H, A5k AA

, AEgo] Z+ZF 16.12cm, 3.80, 8.73g, 0.72g¥ 10.85% .2 A&o] FoJx oz 713
STt e 99, 993, T/RES 22 9.27, 581.86cm> 5547 ¢hdujx1el RW(G)E RW(U)
A AFo] ST FEL FHFS LCuIA A 47372 Yo+ % 1-482 RWU)H
2y wH oA A5 EvtE FHE AFESte] 45/ FH oAg A¥E Y 1. A
AR o2 LC-litew] Aol A A5 EvlETL 4335 2%, A, 944, S, g9d4,
W5, AdFeAsE-o ATy 1EF BF LC-litew] Aol Al A Fo] Fzsid=d 77t
32.15cm, 15.02cm, 9.81m, 29.90cm, 632.01cm? 3.40cm, 33.74g, 4.03g, 14.26g%} 0.84g9] #Ho =
SAHE. shilF2 3.07cm=E LCuiA| oAl AKo] Fsdk AdE Vel 1 ¢ 9%, 874, 4,
AEEAA At TAH Foa7E slden, 954 32 4989, T/REL 4372 RW(G)H
Ao A =& dHolE e YEMUAS. ¥ 1-49% LC 2 wixol A AK3 gze)g fFHE
ALEEEe] 4579 FHo| olAd ARE Yeld x. o] 2§ IA AAHem 1E AKFS
wel AU, A4, s, 9, Feed, AT AT} dEF 2 phenolic foamHl A
o BEvlE AFo] Jdzsdsd HdEHY AAHLS LC-lited2d wixol A 27 1591cme}
559mm=E frolAow sl shulE, 9, FElsd, AT AT Ad=sFel 47
2.20cm, 9.27, 2.60, 24.88g, 2.77gC. & LCTHE Y uwiA|oA] AFo] Y3I3A .

i
543, e $AA FAATE dAHA SRS F 1-50= LC-lite AE 3

i)
i
Ho

MU <u i

ol &2 o=
o

ofy
&
o
o

% ® Hj 2] o A A3
3 =z gt FHRE ALESEe] 457 FH olA3 A¥E el % JUH, e
AWA Y5 HFE T/RE&S phenolic foam Ao A AHo] ¢8R, 53] LC vix K}t
= LC-lite iAo A] Feld oz 73 ANE HI S
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100

Total porosity (%)

LC-lite
Media

a

oo

Container capacity (%)

LC-lite
Media

10

Air space (%)

LC-lite
Media

0.10

0.08

0.06

0.04

Bulk density (g-m'3)

0.02

0.00

RW(G) RW (U) LC-lite
Media

% 1-10. Aol A& wiA o] TR FES&0, 8718FEF0), 71AECH " 7S
(2. RW(Q), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co.
Ltd.,, Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic
foam LC-lite (Smithers Oasis Co. Ltd., Korea).
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3E 1-46. A WA FFol e EvtE Madison' FF 9 Al -5 wjA] o pHS EC W),

pH EC (dS'm™)
Media”
Before After Before After
RW(GR) 7.40 a¥ 730 b 002 b 0.16 a
RW(U) 742 a 741 a 001 b 0.17 a
LC 735 a 720 b 0.06 a 0.21 a
LC-lite 734 a 741 a 0.02 b 0.18 a

"RW(QG), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

AR 1-26. EvlE ‘Madison’ %59 35 40949 e S51=v$Y<E, 2=%43% 3=H7F, 4=
=53, b=olE ).

olr
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¥ 1-47. A8E GrodandH A +4F7F 9] FBE wjx] =S £33 EvE ‘Madison’ =520
HE F 408 A A%
Plant Length of the Leaf Leaf Stem Epicotyl  Hypocotyl
Cube ) ] ) No. of
] height longest root width  length  diameter length length
media” leaves
(cm) (cm) (cm) (cm) (mm) (cm) (cm)
RW(G) 30.43 a* 1354 b 453 a 975 a 557 a 28.38 a 2.05 a 9.07 a
RW(U) 29.43 a 13.39 b 431 a 986 a 569 a 2749 a 195 a 9.27 a
LC 29.60 a 1427 b 414 a 961 a 556 a 27.30 a 2.30 a 9.07 a
LC-lite 30.97 a 16.12 a 424 a 9.38 a 529 a 28.70 a 2.27 a 860 b

"RW(QG), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd.,, Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

E 147 (A%).

Shoot Root Dry
Cube Chlorophyll Leaf area  Root T/R "
f matter
media” (SPAD) (cm?) grade®  Fresh Dry Fresh  Dry ratio %)
(6]
wt.(g) wt.(g) wt.(g) wt.(g)

RW(G) 46.25 a* o818 a 470 a 2873 b 315 a 564c 054 Db 540 a 1080 a

RW(U) 4285 b 55793 a 420 ab 3195 b 307 a 592c 054b 554a 914b

LC 4737 a 53258 a 410b 2756 Db 3.05 a 682b 061Db 403b 1069 a

LC-lite 46.85 a 45635 b 380b 2752Db 326 a 873a 072a 321b 1085 a

"RW(QG), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

*Root formation was evaluated based on grades 1 to 5 (1=excellent, 2=good, 3=moderate,
4=bad, 5=poor).

- 154 -



ot

409 Aol A

1-48. A8ly URYHMA+4EFo] F29 wfA] =3

S 53 EnlE ‘Madison’ =59 9%

Cub Plant Length of the Leaf Leaf Stem Epicotyl Hypocotyl N ¢
ube 0. 0
] height longest root width  length diameter length length
media” leaves
(cm) (cm) (cm) (cm) (mm) (cm) (cm)
RW(Q®) 28.90 b¥ 14.26 a 415 a 895 ab 566 a 27.13 bc 177 b 9.00 a
RW(U) 2770 b 1144 b 420 a 863 Db 560 a 2547 ¢ 223 b 9.00 a
LC 31.10 a 15.01 a 413 a 921 ab 558 a 28.03 ab 3.07 a 933 a
LC-lite 32.15 a 15.02 a 449 a 981 a 592 a 29.90 a 227 b 9.60 a

"RW(QG), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd.,, Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

3E 1-48. (A15).

Shoot Root
Lea Dry
Cube Chlorophyll Root T/R
dia? (SPAD) area ge* . matter
medid cm?) 8144¢" " Fresh Dry Fresh Dry ratio (%)
wt. (g) wt. (g) wt. (g) wt. (g)
RW(Q) 49.89 a¥ 45816 bc 380 b 2492 b 2.80 bc 6.72b 054 c 437b 1064 a
RW(U) 41.43 ¢ 41796 ¢ 490 a 2456 b 254 ¢ 322b 050d 849 a 10.84 a
LC 4570 b 53280 b 340 b 3060 a 334 b 794Db 071 b 399b 1054 a
LC-lite 4701 b 63201 a 340 b 3374 a 403 a 1426 a 084 a 311 b 978 a

"RW(@G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

*Root formation was evaluated based on grades 1 to 5(1=excellent, 2=good, 3=moderate,

4=bad, 5=poor).
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5

1-49. A5 E phenolic foam LCMI A +4& 72 FEE wjx] =FS &3 EvlE Madison’ +

T 3F 5 40¢ A A+

N

Plant Length of the Leaf Leaf Stem Epicotyl  Hypocotyl

Cube ) ] ] No. of
] height longest root width  length  diameter length length

media” leaves
(cm) (cm) (cm) (cm) (mm) (cm) (cm)

RW(Q®) 31.53 a* 12.90 ¢ 413 a 83l a 54l ab 2941 a 213 a 9.07 a

RW(U) 2761 b 14.05 bc 411 a 898 a 542 ab 26.25 b 1.36 b 857 b

LC 27.33 b 14.89 ab 427a 882a 521D 2513 b 2.20 a 9.27 a

LC-lite 26.93 b 1591 a 388 a 863a 9589 a 26.00 b 093 b 9.14 a

"RW(QG), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd.,, Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

# 1-49. (A5).

Shoot Root

Leaf Dry
Cube Chlorophyll Root T/R
dia” (SPAD) area e . matter
media (cm?) grade Fresh Dry Fresh Dry ratio (%)

wt. (g) wt. (g) wt. (g) wt.(g)

RW(G®) 4662 a¥ 47494 a 400 a 2198 a 273 a 688 a 061la 330c 1210 a
RW(U) 4816 a 4148 b 400 a 2189 a 259 a 272 ¢ 037b 78 a 1214 a
LC 46.11 a 43142 ab 260 b 24838 a 277 a 501 b 045 ab 517 b 1069 a
LC-lite 45.63 a 444776 ab 360 a 2234 a 243 a 6.40 a 048 ab 375 ¢ 1043 a

"RW(@G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

*Root formation was evaluated based on grades 1 to 5 (1=excellent, 2=good, 3=moderate,
4=bad, 5=poor).
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i 1-50. #E Y

‘Madison’ %9 35 & 40¥ #2 A5,

phenolic foam LC-lite¥]A+4%&HF¢ FBE

Hj#] Z23S B3 EnE

Cub Plant Length of the Leaf Leaf Stem Epicotyl Hypocotyl N "
ube 0. 0
] height longest root  width  length  diameter length length
media” leaves
(cm) (cm) (cm) (cm) (mm) (cm) (cm)
RW(G) 26.19 b¥ 1394 b 419 a 9.06 a 559 b 2441 b 178 b 893 ab
RW(U) 29.17 a 15.26 ab 419 a 896 a 6.17a 2745 a 171 b 953 a
LC 26.70 b 16.00 a 447 a 966 a 571 b 2597 ab 0.73 ¢ 867 b
LC-lite 28.10 ab 15.37 ab 445 a 924 a 536 b  25.73 ab 237 a 8.93 ab

‘RW(G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

# 1-50. (AI<).

L D
Cube  Chlorophyll o Root Shoot Root T/R zf

area matter
media® (SPAD) ) grades  Fresh Dry Fresh  Dry ratio .

(cm”) wt.(g)  wt.(g) wt.(g) wt.(g) (%)
RW(G) 50.13 &’ 419.23 b 390 a 2665 a 280 a 684 a 056 a 400Db 994 a
RW(U) 48.71 ab 49184 ab 350 a 2782 a 315 a 579 a 052 a 513 ab 1163 a
LC 44.24 ¢ 50755 a 250 b 3007 a 299 a 59% a 0b3a b3 a 9.83 a
LC-lite 4751 b 45774 ab 360 a 2641 a 3.05 a 689 a 052a 408Db 10.72 a

"RW(QG), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

*Root formation was evaluated based on grades 1 to 5 (1=excellent, 2=good, 3=moderate,
4=bad, 5=poor).
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ARZL 1-27. AE Y3 FERIHMA Y =¢S §F EvLE ‘Madison’ FF° 3F ¥ 409 A9
A5 7F, RW(GQ)R R} 459 FrujAoAe] A5, v, RWU)RS I 45 B al Ao A 9
A5y o, LCAR I 459 FrEujA|d A9 A5, g, LC-litedH 3 45| FHujA| A ] A
). FEEA ] wjdedE 925 E Grodan rockwool (Grodan Co. Ltd., Netherland), UR
rockwool (UR Co. Ltd., Korea), phenolic foam LC (Smithers-Oasis Co. Ltd., Korea),
phenolic foam LC-lite (Smithers-Oasis Co. Ltd., Korea) <41 <.

a}

O AFAA 4714 BEE wiA o 47FA] FEE wjA o] XjbelA G FEY wjH oA s
o] dEatAE=d 1 A= ofF wm|stA L, AV wiA] 1 phenolic foam LC9F LC-lite 2.1
AZE E3ste] AAFoR 18 ASS B E3] phenolic foam HjA o A= LC-lite FE.E
iAo Ao EntE Aol 7 43k o= Auixbet Auig el wet phenolic foam®l <] 9]
ls7dol sdist 4 & vt A

_1

>
>
ofo
N
=
e

gﬂ
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15. Gy wiX oA F2 wxZe AAE A 7 wA =%
S %3 EvlE ‘Madison’ =31 59 Auj(F714d)

7k A

(1) “14. EHY A A FEE A= AAE A T7E WA =Fs 3 EvE
Madison” &2 2O A" A-AFfol] thgh A3 dlojH o Agls 9T :

(2) EvlE S$5E 9s] AgsE A7) ] phenolic foam LCeF LC-liteo] 358 gl nj x| of A
FEY AR AFETEEA g A% U HE AY

L2 ==L
(1) A8 AE: Lycopersicum esculentum Mill. ‘Madison’ (F)A A e} H
(2) A BddEs7IsAE
17k 20124 3¢ 59 ~2012 49 17
(7h) 3% 2012 3€ 54
(W) o] 201249 3€ 30
(th HZA 82k 20124 49 179
(4) 2132
(7h) 3E8&: 442 (AZ) x 49HE x 6071 A (L o] wiA])
() FE5E: 448 (@) x 442 (FE) x 1583 H)
(th) " A<+
® Grodan rockwool (Grodan Co. Ltd., Denmark).
® UR rockwool (UR Co. Ltd., Korea).
@ Phenolic foam LC (Smithers Oasis Co. Ltd., Korea).

Phenolic foam LC-lite (Smithers Oasis Co. Ltd., Korea).
(5) A=

7h 2%, AdE, dulsa s dol, A, 474, 9HA, ARk Askte] A
I AET, 454 =8, TRe, Peed 5

= R ) =T R 4

F 1-512 RW(QESE A oA Y53 Ente FBE AREste] 4579 FHujA e o] 23
AxE Jebd 79, 2FL 42cm, §FE 264cm, B SHES 26(FH7F e E S5 5
wh)oZ LC-lited] Aol Al Aol Foatds. A, 44, 95, 994 A5, s+,
A5 AT dEF 28l AsHEY =TS %“EHHXM]H 1 AFo] Fmatslel
7z} 9.8cm, 7.7mm, 7.9, 401.2cm? 42.8g, 19.2g, 0.20g¢] HolE < JE UL °o = A<
A o wiAS RW(Q) A Aol daeatda. L 9 9%, T/RE, A=8, 954 &=, A
-0l AT MA 3 AR FoA7E AABHA Fk AR W wiA] F RW(U)
HjAlo| A Aol Fs st oy 1 x7F wiH b Rdxﬂaii AE ARE B E 1-52%

RWU)ZSE wjA oA B3 EviE FEHE AbEste] 4579 FHA o3 A3E vy
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F9 2%, 4%, T/RE QWA AF, A9 AAFTS Ao BFo] Fad=
384cm, 26.1cm, 295, 481.5cm? 455g9] #Ho= 713
Al o] tHuA 5 RW(U oA Aso] Fzst
sw, Astio] AT A= MA 1 A ) .
A2 71852 phenolic foamﬂﬁxloﬂf\ﬂ Aol st =d, 44+ LC-liten] A
2 7FE B%a, AEES 5082 LCHi Aol A =2 Fto]l YEst e, #4579 A
o8 LC-litew Aol A o FAME. o] = AAl L AFAFo|7} winlsto] AA% A
FFE BAFUS. sHARE Stz A LCujA ol A o] Aol Azxgh Aol S
LCHZ Y wiA|of| A A3 EvtE FHE AMEStY] 4EF9 FH o]
MA b FAA oA AR EA] &%, AL, 95, 44, dEE,
Bl ew, A Ao AT dEsol A T RW(G) A A A
A= zHzE 12.6cm, 165cm, 8.0mm, 4.2%, 42.2, 415.7cm? 1.8, 41.7g, 22.9g, 2.5g, 0.
#s eSS 9%, 99, T/RE&S LC-litew] Aol Al A5o] Fz3st3l =
25.1cm, 80, 284°] wlol¥ & yEd. dAgH ez RWGHAAA S Erte A&o] g5
O oo ® LC-litet# o] Aol FE . LCHIAY A9 AFol Ad AxF. 1 1-bdv
LC-lite AR wixol A A3 EntE FHE ARt 4F/F9 FEO o]23 A3}E e
WS 2, AdSH, 9% 9%, deE, 954 3, 994, eed, AR AAT
Asti-e] AT dEFe] dHmA AN 1 AFo] YmstdeEd 27 383cm, 13cm,
18.2cm, 25.7cm, 5.19%, 40, 454.3cm? 2.6, 44.8g, 3.03g, 0.29g¢] HolE <& Y. o F %
Z, A2, d=s, 994, AT AT, Ao AT deETS dHuHiA 5
RWU)m A Al ASo] &5 A7, T/RE, AdH9 1EF2 phenolic foamoll Al 1 A 5-0]
G353 =d AALS 82mm=E LC-litem Al A o std i, T/RES 3572 HolH o=z LC
Ao A =k om XGRS HET A LCHiAA B A w1t FA8S. 47HA 22 F
Al A2 el Al FEE wiA 2o o] AAl AA A AFS FAE AHRE YERYLE.
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5

1-51. #HE GrodandHu| A +4Z7F ¢ FBE wx =L =3 EnfE ‘Madison’ EF2
T 449 A A5

=l

o\

Plant Length of the Leaf Leaf Stem Dry
Cube ) ) ) No. of T/R
. height longest root width length diameter ] matter
media” leaves ratio
(cm) (cm) (cm) (cm) (mm) (%)
RW(G) 33.2 b¥ 98 a 163 a 246 ab 7.2 ab 76 ab 204 a 3.2 a
RW(U) 340 b 75 Db 174 a 254 ab 77 a 79 a 233 a 36 a
LC 36.0 b 6.8 b 172 a 238 b 65 b 6.9 b 24.8 a 34 a
LC-lite 420 a 73 b 170 a 26.2 a 7.1 ab 74 ab 240 a 3.2 a

"RW(@G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd.,, Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

3 1-51. (A15).

Shoot Root

Cube Chlorophyll Leaf area Root
media” (SPAD) (cm?®) grade® Fresh Dry Fresh Dry

wt. (g) wt. (g) wt. (g)  wt. (g)
RW(Q) 37.3 a¥ 3844 a 344 a 375 a 18.8 ab 1.84 a 0.18 a
RW(U) 392 a 401.2 a 2.90 bc 428 a 19.2 a 20 a 0.20 a
LC 36.6 a 2283 b 3.40 ab 310 b 184 b 17 a 011 b
LC-Lite 372 a 3895 a 26 ¢ 40.3 a 189 ab 18 a 0.16 ab

"RW(QG), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

*Root formation was evaluated based on grades 1 to 5(1=excellent, 2=good, 3=moderate,
4=bad, 5=poor).
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® 152 AR URGHAMA+4ZEFe] F84 WA 23S $8 EvLE Madison' $59 5%
T 449 A A
Plant Length of the Leaf Leaf Stem Dry
) ) ) ) No. of T/R
Media” height longest root width length diameter ] matter
leaves ratio
(cm) (cm) (cm) (cm) (mm) (%)
RW(G) 36.6 a” 10.1 a 172 a 26.1 a 80 a 7.6 ab 295 a 28 b
RW(U) 384 a 96 a 176 a 261 a 76 a 75 ab 244 ab 3.3 ab
LC 323 b 96 a 164 a 247 b 76 a 73 b 197 b 50 a
LC-lite 30.7 b 11.8 a 158 a 246 b 75 a 79 a 185 b 4.4 ab

"RW(@G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd.,, Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

3 1-52. (A15).

Shoot Root

Cube Chlorophyll Leaf area Root
media® (SPAD) (cm?) grade® Fresh Dry Fresh Dry

wt. (g) wt. (g) wt. (g)  wt. (g)
RW(G) 39.0 a” 4815 a 28 a 455 a 193 b 161 a 0.17 a
RW(U) 381 a 421.4 ab 32 a 43.3 ab 191 b 1.85 a 0.18 a
LC 382 a 3343 b 29 a 395 b 189 b 270 a 0.19 a
LC-Lite 406 a 3515 b 26 a 389 b 20.8 a 240 a 0.21 a

‘RW(G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

*Root formation was evaluated based on grades 1 to 5(1=excellent, 2=good, 3=moderate,
4=bad, 5=poor).
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1-53. AZE phenolic foam LCMI A +4& 72 F1EE wjx] =FS &3 EvlE ‘Madison’ +

T 3F 5 449 A A+

5

N

Plant Length of the Leaf Leaf Stem Dry

Cube ) . ) No. of :
] height longest root width length diameter T/R ratio matter

media” leaves

(cm) (cm) (cm) (cm) (mm) (%)
RW(Q) 334 a¥ 126 a 165 a 24.8 a 80 a 75 a 181 b 42 a
RW(U) 217 a 90 b 151 a 23.1 a 71 a 78 a 227 ab 35 ab
LC 29.7 a 6.9 b 105 b 145 b 58 b 69 b 268 ab 28 Db
LC-lite 32.1 a 96 b 16.1 a 251 a 72 a 80 a 284 a 29 b

"RW(@G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd.,, Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

3 1-53. (A1%).

Shoot Root

Cube Chlorophyll Leaf area Root
media’ (SPAD) (cm?) grade* Fresh Dry Fresh Dry

wt. (g) wt. (g) wt. (g)  wt. (g)
RW(G) 42.2 a” 4157 a 18 ¢ 417 a 229 a 25 a 0.21 a
RW(U) 40.0 ab 2765 b 31b 357 b 184 ¢ 1.7 b 0.15 bc
LC 381 b 229.0 b 43 a 29.3 ¢ 19.1 be 12 b 0.10 ¢
LC-Lite 382 b 363.4 a 26 b 411 a 196 b 16 b 015 b

‘RW(G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

*Root formation was evaluated based on grades 1 to 5(1=excellent, 2=good, 3=moderate,
4=bad, 5=poor).
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¥ 1-54. #83 phenolic foam LC-litet]A|+4ZF¢ FBE wjx =

‘Madison’ %9 35 & 449 A2 A5,

Plant Length of the Leaf Leaf Stem Dry
Cube ) ) ) No. of T/R
. height longest root width length diameter ] matter
media” leaves ratio
(cm) (cm) (cm) (cm) (mm) (%)
RW(Q) 35.7 ab” 12.1 ab 182 a 257 a 76 a 74 a 172 b 417 a
RW(U) 383 a 13.0 a 172 a 256 a 76 a 76 a 167b 519 a
LC 25.2 ¢ 97 b 142 b 20.0 b 56 b 77 a 357a 233Db
LC-lite 331 b 102 b 171 a 25.8 a 82 a 78 a 176 b 468 a

"RW(@G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd.,, Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

3 1-54. (A15).

Shoot Root

Cube Chlorophyll Leaf area Root
media® (SPAD) (cm?) grade® Fresh Dry Fresh Dry

wt. (g) wt. (g) wt. (g)  wt. (g)
RW(G) 40.0 a” 293.0 b 26 b 30.29 ¢ 183 ¢ 1.83 bc 0.18 ab
RW(U) 39.1 ab 4543 a 28 b 448 a 200 b 3.03 a 0.29 a
LC 372 ¢ 4383 a 36 a 43.4 ab 210 a 141 ¢ 0.09 b
LC-Lite 38.3 bc 3969 a 27 Db 340 b 194 b 257 ab  0.19 ab

‘RW(G), grodan rockwool (Grodan Co. Ltd., Denmark); RW(U), UR rockwool (UR Co. Ltd.,
Korea); LC, phenolic foam LC (Smithers Oasis Co. Ltd., Korea); LC-lite, phenolic foam
LC-lite (Smithers Oasis Co. Ltd., Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

*Root formation was evaluated based on grades 1 to 5 (1=excellent, 2=good, 3=moderate,

4=bad, 5=poor).
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ARZL 1-28. Agu A 9} FHujA| e 3] WE ErtE ‘Madison’ #F° 3F & 44U A9
A5 RWGEB R 459 FERuwA A A5 o, RWU)RB I 45| F B ujx] o] A €]
A5y o, LCAR I 459 FrRujA|d A9 A5, g, LC-lited B 3 45| FHujA| A ] A
5). FEuA S #deAE 9FHE Grodan rockwool (Grodan Co. Ltd., Netherland), UR
rockwool (UR Co. Ltd., Korea), phenolic foam LC (Smithers-Oasis Co. Ltd., Korea),
phenolic foam LC-lite (Smithers-Oasis Co. Ltd., Korea) <41 <.
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ARZL 1-29. Aguj A 9} FHujA| e 3] WE ErtE Madison’ #FF° 3F & 44U A9
Ashi el o] S RWG) BRI 459 FRujA A A5 o, RWU)RE 3 459
BujAlo Al o] AJ&; tf, LCHB I 4F 9] FHuA A ] A5 2, LC-lite R 2 4F 2] 1)
A Aol AS), FHujARY HldTAe 9% HFEH  Grodan rockwool (Grodan Co. Ltd,
Netherland), UR rockwool (UR Co. Ltd., Korea), phenolic foam LC (Smithers-Oasis Co.
Ltd., Korea), phenolic foam LC-lite (Smithers—Oasis Co. Ltd., Korea) =4 <.
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7h ATEA
93 g7} ‘Volcano FZE 9|
Ay

RCS| AWl 7Hs A 3ol o

e

1o op

oft et
kl

L2 ==L
(1) A A Capsicum annuum ‘Volcano (De Ruiter Seed Co. Ltd., the Netherland)
2) A AT F&55d GMO =4
(3) A&7|zr 2011d 8¢ 16¥ ~2011 11¢¥ 04¥< (I3 20119 7€ 8Y)
(4) AgAe]: 4MA(EANE) x 109 x WA (A L] awA])
(7} Grodan rockwool (Grodan Co. Ltd., Denmark)
(1)) Coir (Daeyoung GS, Korea)
(t}) Phenolic foam LC (Smithers Oasis Co. Ltd., Korea)
(2}) Phenolic foam RC (Smithers Oasis Co. Ltd., Korea)
(5) ZAMEE

(7h) 5 2AE
O 45 G 24, B4, 9%, =AF, 20H 5
@ HAF A5k 24, Ad2A, st s del, A, 44, 94uA,
oh A8} !

(W) A, v, A s

(th) #j =] 2}k (EC, pH)

AR 1-30. Capsicum annuum ‘Volcano #% 9 4579 U2 mAE o]&3t A0)g
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%fﬁ’\oo] 80~8%E A & F AA AAFAoY, LC
~70%9 FEFFE7HA FAZE HAJAAL, A wj A= 5
T XHHH Ao A B Aol vl LCuj#| ¢ B2 o] tro}
TR Az AAS e, AN LCui Aol A =t gheFo] tha Hoj
e AL B 5‘331?4 Al BT Fo] MastRl S, o= FEAA Y i
Hol| g5o] HAHSY] wWjEos dAekg. shA 9 RCuiA|
49 RWel coirtl#] o] 48 T_EHE I vz dEHor §AHE AL 4 F AR (1H
-119% A0 1-3D). Alel " 2E wlx o] ECE 0.09~0.22dS'm " el o, oo o] wE
o2 Au] FolE= 0.39dSm ' ~0.89dS'm e WE 715 viA Sl coirtl X o) A
e, Aul d pHE 6.17~6.57 WA o, Au) Fo = 54~6.072 HLjo 23
4ol EFAH] pH7|+= A= 6.0~6.5(NIAST, 1999)0] A9k Seo(1999)2] EF %
4 pH+= 55~65 W9 oAl Aol Aol7F gldth= EJ—Oﬂ*ﬂg]r o] 1 Ao A
A U pHE EA7F 94 SS(2d 1-12). dzg71e HF A{ A A3
A4, A, A, AR AATH AEFo] coirtf Ao BHo] FE
89.23cm, 16.93mm, 10.81, 4880.3cm? 8.83cm, 352.91g, 48.70g9] #< el 1 9
69cmE RCHj Aol A o] A 7P dAew, 4&F2 17.59cm= RWH Aol A B A
o TGN JdE54 e A B SAH FYAE AA-EA FRke V1S FTFlA wol AL
I H(RW)S Al7jetuf x| el phenolic foam LCeF RCHi A ¢} v]w #2438k Atz LCHIA
ol Al 24, A, AAF BAFH dEFo] 7217 82.89cm, 8.12cm, 313.28g, 44.42g°. = -
ToFR AL, RCuA| A M= A7, 4ol Z+2t 16.62mmet 2869cm=Z -3t = (3E 1-567 3%
-56). A= AGARE dolR7] 98l 2FES 3d AR FAHSA =T coirtf Aol A A&
ol 7HE A, LC, RC, 18] RWeEolds. B8 474, 943, 9%, A, 43S o
= A4 RCHiAIeE coirdf Aol A ¢-F8tden, 528 LC, RW
7+ BAS 2F RWA Y3 coir, LC, RC 25 H]<=23 AF f8s 1
Soh2y 1-13). A FHEALS 554, 4%, d=7F 52Ilmm, 2.62kg/P5mm, 4.57°Brix
2 RWHj Aol A $- Ga, Az, FE Ay Gy AdS 104.60g, 59.83mm, 82.47mm, 3.42cm
2 coirtl Aol 53t g. IS 1096mm=z RCHj Aol A 78 FAYS(F 1-57). 749
TS e v RE L35t LCa A9k RCHl Al A 71 @ol 8 Hdloy & %
of vls] HAFTRE 30% oS AAE o™, 40g olste] ATt wWol WA TE Coirtl
%! 3} A7y gokom) Al FAEE TS U rAs W 100ge]
el o] B Ao ARt Wt RWHl A o A9 Ao FgheFo] 23970 om BG4
I FAl 18% = Zé’&}ﬁrﬂ Fde. A FAEE su5S AYS W coirm AN FATE 7+
k]
3}
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a9 1-11 €dE2mA SR FEEE 540 A, 2F71(8/16~9/13; 80~85%); B, 27|
(9/13~10/11; 63~65%); C<+ D, HHth71(10/11~10/19; 63~65%, 10/20~11/4; 80~85%).
RW, grodan rockwool (Grodan Co. Ltd., Denmark); LC, phenolic foam LC (Smithers Oasis
Co. Ltd., Korea); RC, phenolic foam RC (Smithers Oasis Co. Ltd., Korea); Coir (Daeyoung
GS, Korea).

ARZL 1-31. o] 4] £ 80 st Alnigt S EmA Y FFE Hele] ASA4H. RW, grodan
rockwool (Grodan Co. Ltd., Denmark); LC, phenolic foam LC (Smithers Oasis Co. Ltd.,
Korea); RC, phenolic foam RC (Smithers Oasis Co. Ltd., Korea); Coir (Daeyoung GS,

Korea).
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1.2
EN Before
After
1.0 |
— 0.8
‘=
-
w 0.6 -
=
O
(NN}
0.4
N .
0o i . . [
RwW LC RC Coir
Media
8
EN Before
. after
6
o
(=% 4r

RwW LC B RC Coir
Media

a9 1-12. g BEuAEF WE I3 I} Volecano FF9 Al A3 wj# ¢ pH$ EC9
W3l RW, grodan rockwool (Grodan Co. Ltd., Denmark); LC, phenolic foam LC (Smithers
Oasis Co. Ltd., Korea); RC, phenolic foam RC (Smithers Oasis Co. Ltd., Korea); Coir

(Daeyoung GS, Korea).

# 1-55. B wjAFol wE 927l Voleano' #F2 A4 5 80 Ao A5

Plant Stem Leaf Leaf Main stem
. . . . No. of branches
Media” height diameter length width length
per plant
(cm) (mm) (cm) (cm) (cm)
RW 79.58 hc” 1458 b 2545 b 1759 a 19.82 a 10.54 ab
LC 82.89 b 1583 a 2857 a 14.73 ¢ 19.15 a 10.50 ab
RC 78.15 ¢ 16.62 a 28.69 a 14.30 ¢ 19.40 a 981 b
Coir 89.23 a 1693 a 28.65 a 1597 b 20.84 a 1081 a

“Mean RW, grodan rockwool (Grodan Co. Ltd., Denmark); LC, phenolic foam LC (Smithers
Oasis Co. Ltd.,, Korea); RC, phenolic foam RC (Smithers Oasis Co. Ltd., Korea); Coir

(Daeyoung GS, Korea).
YMean separation within columns by Duncan’s multiple range test at p=0.05.
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1-56. =8 WMAERe BE F2el7l Voleano EEe 44 F 809 Aol AWA, A%
dar A0, A e AN AR

B> B

h
Leaf area Chlorophyll Internode length Shoot
Media” )
(em”) (SPAD) (cm) Fresh wt.(g) Dry wt.(g)

RW 3983.2 b¥ 67.22 a 6.81 b 258.92 ¢ 38.67 ¢
LC 4098.8 b 65.72 a 8.12 ab 313.28 b 4442 b
RC 37476 b 66.57 a 811 ab 29854 b 4394 b
Coir 4880.3 a 65.77 a 8.83 a 35291 a 4870 a

RW, grodan rockwool (Grodan Co. Ltd., Denmark); LC, phenolic foam LC (Smithers Oasis

Co. Ltd., Korea); RC, phenolic foam RC (Smithers Oasis Co. Ltd., Korea); Coir (Daeyoung
GS, Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.
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Plant height (cm)
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20
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Stem diameter (mm)

30

Leaf length (cm)

N
EN

a
N

—— RW
Q= | C
e RC
ety COIR

1 1 1 1 1 1 1 1 1
9/05 9/09 9/16 9/21 g/26 9/30 10/07 10/17 410/21 10/26 11/02 11/04

Date

—— RW
O= LC
v RC
Ny COIr

9/02 9/09 9/16 9/23 9/30 10/07 10/14 10/21 10/28 11/04
Date

—@=— RW

O Lc
w- RC
ey COir

9/02 9/09 9/16 9/23 9/30 10/07 10/14 10/21 10/28 11/04

Date
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= 14 |
e
=
; 12 -
[ F—
[
1]
-l 10 |
—— RW
O== LC
8r w— RC
e COIr
6 1 1 1 1 1 1 1 1 1 1
9/02 9/09 9/16 9/23 9/30 10/07 10/14 10/21 10/28 11/04
Date
12
10 |
i
c Q
£
o
w 81
@
o
(7]
@ 6 2
S
c O
© ar
o]

‘5 o
. 2| O== LC
(@] w-— RC
= v COIr
0 . . . . . . . . . .

9/02 9/09 9/16 9/23 9/30 10/07 10/14 10/21 10/28 11/04
Date
10
—_ 8 |
5 5
o
—
=
o>°[
S 2
2
[<})
B 4
o
o
S
2 Y
S 2 —e— RW
O= LC
w— RC
= COir
0 . . . . . . . . . .

9/02 9/09 9/16 9/23 9/30 10/07 10/14 10/21 10/28 11/04

Date

a9 1-13. EHEMAIFEFA & Tz gt Voleano F5Y =%, 474, 94, 9%, &4+
2 A7bde] A W3 RW, grodan rockwool (Grodan Co. Ltd., Denmark); LC, phenolic
foam LC (Smithers Oasis Co. Ltd., Korea); RC, phenolic foam RC (Smithers Oasis Co. Ltd.,
Korea); Coir(Daeyoung GS, Korea).
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157, ZdH wA ERW sEelvle] wa 54,

Pericarp . Soluble . Fruit Fruit . Fruit
. . Firmness . Fruit K of fruit Normal Abnormal
Media®  thickness solids . width length stalk o .
(kg/®5mm) . weight(g) stalk yield* yield®
(mm) (°Brix) (mm) (mm) (mm)
(cm)
RW 521 a¥ 262 a 457 a 7362 d 568 b 6515 ¢ 258 c¢c 1088 a 197 42
LC 407 ¢ 203 b 429 b 855b 5689b 70.70b 294 b 1053 a 159 82
RC 4.19 bc 201 b 432 b 7926 ¢ 5650 b 69.03b 259 ¢ 1096 a 165 76
Coir 446 b 212 b 402 ¢ 10460 a 5983 a 8247 a 342 a 955 b 147 32

‘RW, grodan rockwool (Grodan Co. Ltd., Denmark); LC, phenolic foam LC (Smithers Oasis
Co. Ltd., Korea); RC, phenolic foam RC (Smithers Oasis Co. Ltd., Korea); Coir (Daeyoung
GS, Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

*Mean total fruit yield in experiment.

F 1-58. €U B wiA SR A FAC mE sehake] Ws)

Total Normal Abnormal SSS SS S M
Media” L>200g
fruits yield* yield* <40g 50~99g  100~149g 150~199 g
RW 239" 197 (82%) 42 (18%) 110 (56%) 72 (37%) 13 (6%) 2 (1%) -
LC 241 159 (65%) 82 (34%) 89 (656%) 40 (25%) 30 (19%) - -
RC 241 165 (68%) 76 (32%) 106 (64%) 48 (29%) 9 (6%) 2 (1%) -
Coir 179 147 (82%) 32 (18%) 57 (39%) 35 (24%) 40 (27%) 13 (9%) 2 (1%)

‘RW, grodan rockwool (Grodan Co. Ltd., Denmark); LC, phenolic foam LC (Smithers Oasis
Co. Ltd., Korea); RC, phenolic foam RC (Smithers Oasis Co. Ltd., Korea); Coir (Daeyoung
GS, Korea).

YMean separation within columns by Duncan’s multiple range test at p=0.05.

Mean total fruits vield in experiment.
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ARZL 1-32. &R FRE gzt A T F8F F47|F. RW, grodan
rockwool (Grodan Co. Ltd., Denmark); LC, phenolic foam LC (Smithers Oasis Co. Ltd,

Korea); RC, phenolic foam RC (Smithers Oasis Co. Ltd., Korea); Coir (Daeyoung GS,
Korea).

g],‘ A ok

LC wix[e] - HgHol B Aol H]al 7} & wekS. ebdulA ¢k BlulEke] phenolic
foam WA A 274, A, AGE AAFTH AEF, A4, dFol FEskAS. B ATl
vl gl LCHiA| oF RCHjA| ol Al Al o] 8 aFe Fk o) ]7(4*1?%9} A7t wol WA =,
ol = o4 $F9 B4 o Aujelly] wiE o2 FekE. Phenolic foamBl Ao 9hE 4=
WS e AEAE A A vy do]l ZEE o phenohc foam¥l A o A B Eofofdt
Aoz vty
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94 JAPAe] Fh A5

7h ATEA
B el A 2334 (GreenShade 2t WhiteShade) 9] 71 25249

L2 ==L
(1) 238 A &: GreenShade, WhiteShade(Daesung C&S Co. Ltd., Korea)
(2) AgAa A 289 Fr 57t
(7}) GreenShade - % 9£(8,250m?%), & %(8,250m?%)
(\}) WhiteShade - 174 &(5,123m”)
(th "z=7 - A& (7,100m”)
(3) A37|zk
(7F) Z=gA AxA]7] 20119 5¢ 169 ~2011 5¥€ 174 (2¢7H)
(W) #3x5%: GreenShade 1:5(V/V), WhiteShade 1:9(V/V)
(th H4d=: 20119 7€ 6¥

hH =4 i &/F% ZA(TR-72U, TANDD, Japan)
(W) =2 W/¢He 3 3 SAHRPS 900, Intl-High-Tech, USA)

AR 1-33 24 W eFES 4 ey 3 g 54 39 sk 2 Wy 3 93
e eFE A% 24 ZA, ok o4 9% 3 33 54,

FA Ao mE AR %9 AulgEe Weldds I8 1-149 YER &
=9 HAFE GreenShadeol Al oF 40%°] 12 WhiteShadeol A+= <2F 50%9 s Es
A, HERTo A= oF 40% %2 GreenShade 8] 79F 224 ~3HUS o] 8§39
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Aerst gz HAgEe] FAe L WhiteShade Rth= #ho] v A S Yl S &5&
3AE BE fAE 40TAHEY Hu 2EE 7|EdY foxt e B AR
WhiteShade’} 10% 4% =& FE& fA3ted E9s = 202 A8 9. 39382 19&
57+l GreenShadeoll A €] 73334743 vl gls o 5ol A= 400~700nm 7ol A= 971
o oue "HPHdS a2 de5 2E&F F7F] GreenShadedl A= o159 o F=7F A

o a=zE aFAT musA 300nmelA o] FE v Wi F=7F voks. WhiteShades Al
€% AAEF s7FlAM = 300nm~400nm7hA o] spFel A= ejR-RT RrE &3k, 400~
700nmoll A= o F B WR7F Weks. 29 A5 g7kl = 300~400nmol A 2] F 1ot

W] Ax7F vrokar 400~700nmoll e HERET o H7F =9kg. ol#e Az ¥ u o
Adlo] Ab-gE 244 ﬂf 300~400nm FEE =A dte] WE2 FEARo o wFe zpeA
@efola, e e 400-T00nmiz FHY FBoLA A2 FFY mEE FE
el 2R o] Ao AREHAY A=Al BT 400~700nmitg o] FFEaes A AlZ
T UEE =¥etal o, dF Ao Fupe Wst 3 wu Zdg S48 g o s
g0 A7dve MRS FPAI A =,
110 110
GreenShade(_ _ ) GreenShade( _,T)_
100 | 0 00 Sis 8 o0 @ = - 100
—@— Temperature —@— Temperature —
890 F 0 o © - Relative Humidity ° o O Relative Humidity 1 90 é
: I
é 80 ° © 80
o
L o J
70 . _ o . 70
;Geo + ° 1 60§
~50 | ° o ° o O 1 50 ;_.’
£ ° .o £
S0t 140 g
[l |
or Wj—/\\ 12
20 | 1 20
120 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1?0
WhlteShade( 5) Control(_, o %
100f 0 0. .00 = o © 000 SIE X - 100
—— Temp_erature. _ : —_o—T t -
;\;90 F O Relative Humidity o . ° ° R‘:;E:"::J;i dity ° 4 90 S
= o) ° I
Tagof o 1 80
mso " n:
70 G ° 170
—~60 0.0 160 O
s ° L
/50 o 1% 5
<% o o £
gm 140 g
2 -
" w//./*"\‘\‘\*\ﬂ {30
20 120
o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0
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Greenshade(_, _ ) Greenshde(__ o )
nd Sl S Indoor s
— ndoor
Outdoor
E 3k Outdoor L
N

£
2
=
2 2+ -
@
o
c
8
k=i
2 WM /-h—-vf"""v“
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o WM
@ L
o 0
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4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Whiteshade( S ) Control(_ %
18 = SIT ¥
Indoor Indoor
3 Outdoor L Outdoor

Absolute irradiance (uW/cm /nm)

ok - PREISERCOCS N
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
300 350 400 450 500 550 600 650 700 300 350 400 450 500 550 600 650 700
Wavelength (nm) Wavelenath (nm)

a9 1-15. ZFA Ao mE 24 JFef oo Fuy sl
2k 9.9
BE AYA 2AWHE Ha 2% e 40T=E FAFSFS AL, GreenShade® .t} WhiteShade 2]
AUEE7 10% 4% =2 43S Uebd. 3%+ WhiteShade A ] G-l A B EAdF 39
Q] 400~700nm IS 7HE ®ol Auste] x5t 3= oy FEo] gyAQl B e
Aol Fyes Ald oS
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A E(60cm x 60cm x 60cm), A28 #2](65cm x 65cm

2134 Al (GreenShade No. 31, 143 C&S Co. Ltd., Korea)

(2) B33 :
(7}) Spectroradiometer ILT900 (#| 23] A}: International Light Technologies Co. Ltd., USA)
(\}) Spectrometer NIR 256-2.5 (A %3] A} Ocean Optics Co. Ltd., USA)

(3) A

g A4 TSI gAY

(4) A7k
(7h) 20124 49 1
(1) 20123 4€ 3

5) ¢ WA=

FA4E(#2) 10% 3 A =X 20% AJA =X 30% AFA =X

AF2 1-34. e A 21334 (GreenShade) o] A EF5Eo] &g 3 94
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= R R s 4
G el 234 A (GreenShade) 2] =X v &of wp& 3 3 54 A3l 9lste], AAMAE

#(65cm x 65cm x 0.5cm)S ARS8 FA ] (d2T)et FA A 2 A| (GreenShade) &
10%, 20%, 30%= Hl& = =x3 A& FHeds. AEs 388 95t AAAE E9
SHe Fedo] HA FrF: HE HE A3 1-34). o|F tix7 2 EE A9 Wi
oo FaE FASATAR 1-34). B SAAR ] wE Aol FFE Hlwstr] 95t
o]  Spectroradiometer ILT900(International Light Technologies Co. Ltd, USA)¥}
Spectrometer NIR256-2.5(Ocean Optics Co. Ltd., USA) FH] S A}-&39 3. I F(AHES24)
Aol Futgs A3 Ayt 2] A (UV: Ultra-violet) 99 2lol A4 300~400nm < ol A thz+<}
s ls W, ZFAE 10% B2 ZES AHgloA zeHd Fago] 7HF A e S
(¥ 1-16). F3H ZA 3 (PAR: Photosynthetically Active Radiation)® %21 400~ 700nmell A
F FHES 20% AlE R =X ATl FEse] dE(FAYY] e wARRE A2
H7F e S R AEAD)AA Fads S-S Ay ad 1-179 YES. A9
(UV: Ultra-violet) ¢l A 300~400nm G GolH thz+E v 3AS uf, & o7}
EfupR] ekeoke. 33shAl 84 33 (PAR: Photosynthetically Active Radiation)d €<l 400~ 700nmell
A —rJJrE—c 10%%F 20% Hl&=2 =3 Hg FefHdA = Feeh A Aot
eSS, 49 (NIR: Near Infrared)d 911 800~2,500nm7bA &) @ o] Fapgdq e &

9
N

O
2 4

w3 A3 10%, 209 AT G Frgo] ol HEA FAHA ARENE AT
S9e. By 4ol mE By =4 Aok A9 vehbd @a fA1E AnE e

WA 1-343 17 1-16).
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A FAe A ZF A (GreenShade) & 20% Pl &= =X ¥ S o dx
(UV: Ultra-violet) &< 2loA 300~400nm < <ol A 10%, 30% H| &=
Eo] =4S, F3A A F(PAR: Photosynthetically Active Radiation)% &
M 20% HlE2 =32 F Aol Rk FARRE FFIES Kol & %“éoﬂ 849

Fytgo] EHA YEHES dFeAeS. ZHANIR: Near Infrared)d ¢l 800~
S00nm7EA| o] g A= 20% Bl &R EES fElda] g&dow A AHod FFGE
ol 24 AFAR 8T AS FHAE 24 THAAH FAO 2AWFY &

o 2 3 oo
o > o oot
lo
4

< 939 35 A3 S

L5 E8A0E UE F US AoE wug. FAHA 2FA(GreenShade) & 20% = W] &=
E¥ 39S w P3S4 F(PAR: Photosynthetically Active Radiation)?] F3&S Zo] A,
2H5 9] B S FAAA AT FES S A7), 242 ANIR: Near Infrared)d &S 2
oM AEA 2k Aes 2EE o don, AEd 2EYAE Folal AdE AS5S T
= e AdE B9
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(1) Fad 54

(7h) A& A &: GreenShade(Daesung C&S Co. Ltd., Korea)

(W) Adadar Addista B&557 o Xy my Hgagd 147 &
(th) A& 77k 2011, 10. 11(2011. 9. 16. =FA =XF

() A e S vd 24 Y-eFe I =4

(v}) Z33A =X (GreenShade 1:9)A 2]l ¢ FA 23k vlu A3

(2) vid =24 -9 59 &-FE #gel A5 s W
(7V) A& A F: Lactuca sativa L. ‘Jeokchima' (5°)%&-$-0}o] &
() Adda Addista F&554 oflxd vy g2y 24 ) 5
(th) 23713+
@ 3 2011. 09. 20.
@ 2 2011. 10. 20.
@ A&ZAF 2011. 11. 30.
(ZH A 448 (FA 8, 10%, 20%, 30% 5 =2 23 #e)

-
() 2GR 2, G5, 99, 95, PAF, ATF 5

27 118, oA | my Behagese] 74 9wl

Ao

a:1.6m, Fal 2.7m, WA 12m® = 3.6%).
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oo Ay gl nF

G e d 21334 (GreenShade) 2] =% Hgn]&o W& F3d EAS S 7] Yk, A4
Shul FE&wAk ol X8 wyH| 4 =31 16m, 53 2.7m, H34 12m2(36‘§)°ﬂ7\1 AdE 23
st 470e & T NS 2SS TR ANESH] fdte] ofFd AHYE oA Fe
Uz 3719 242 Fd A 23 A (GreenShade) & 10%, 20%, 30%-4 H &2 E3X39S8(1
H 1-18, ARRl 1-35, ARl 1-36). =Aoll 242t F 83 AJAE =X AgE 3 F FES
=743 A3 294 (UV: Ultra-violet) 9 94<1 300~400nm 4ol Al 79} vl 3} S o,
AFAE 30%HEE =x2E AdA A FIaEo] M 9HA UEus. 3344

(PAR: Photosynthetically Active Radiation)® <21 400~700nmol A 2] & F3}&-2 20, 30% H]
8 =X Ao iz FEe fAR 237 yEiss. 239 (NIR: Near
Infrared)d & <1 800~2,500nm G He] XS T2 WAletE Fadggel F5F3 = 30% A
go A FFaEo] TP SkE(2E 1-19). = e ﬂﬂxﬂoﬂ w}% B 5 71d A
dE ASHEE AR Ay 24, 94F%, AT i

(GreenShade)E 30%H| &2 =33 oA Ao 713 %9}% X 1*59). AET (A8
= FAgNA =A eSS 9548 32 10% HE&E =Xx5 AeoA =4 ey
(3 1-59, AFH 1-37). FAe 5 2FgA 9] 30% =3 A FolA Fgdol a&420 B3

H
#(PAR: Photosynthetically Active Radiation) F3}&©°] %k, 4 A (NIR: Near Infrared)

4
e A AEAQ 5

i
E
i
FO
o )
»

Fol A the AYA e B Aeurt Frhgo] wA vheht gags =
e & Uil oy s Ay 24U 2xe AEA =EE %%—‘H Lol o) ZE A
Efas ARe & e BAYE 2334 30% =FEA G oA A X up Ao Ao 7 9
T =
0.30
Out
—_ — 10%
E 0.25 | 20%
< 30%
NE Control
o 0.20
=
>
~ 0.15
(0]
&}
o
S 0.10
©
=
@© 0.05
=
3
O 0.00
<C

187 286 386 486 586 686 786 886 986

Wavelength (nm)
g 1-19. w2 A 9A 23 A (GreenShade) ©] Zeh28 =4 o F-oF Wi Fupd Wzt

- 186 -



¥ 1-59. 3= Aed 2334 (GreenShade)o W 353 719 Ao A3 A5 W3}
No. of  Length of th Dry wt.
Conc. Leat Léaf 00 ength of the Fresh Chlorophyll
%) length width branches longest root wt(g) (SPAD)
° (cm) (cm) per plant (cm) ' Shoot Root
(g) (g)
0 20.60 bc” 13.40 a 8.93 ab 14.10 a 4090 b 1.62 b 0.35 a 19.78 b
10 1957 ¢ 1097 ¢ 793 ¢ 15.00 a 36.40 b 161 b 0.28 ab 21.36 a
20 21.20 b 12.10 b 8.20 bc 9.60 b 41.06 b 1.63 b 022 b 20.43 ab
30 23.67 a 13.40 a 953 a 1347 a 6164 a 2.19 a 0.31 a 20.33 ab

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

A 137, 5 AeA Ao whe $EF 719 Aol 4% A% wsh sk Zuade A
Zo] AARel Asie] A%, Y TN FGT AT A%, th AFre A%,
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2t Q9F
A& A} 2] A (UV: Ultraviolet) ¢ <lo] A 300~400nm ol A thx+9 v 39S o,
APFAE 30% HlEE R=ES Aol AL Faso]l U yEu S a2 3 (PAR:
Photosynthetically Active Radiation)®d <21 400~700nmel A 3 F3&2 20, 30% H] &9 &=
X A FAA FEHEO] =0 AL HA(NIR: Near Infrared)d <<l 800~2,500nm7}A] €]
DAY AR F FHELS 30% ATolA 7 vol FAHA AFATE dHE BE
Aoz Aste + NS sl Mdd FgAd WE g5 719 Ao A A
Sl

2133 Al (GreenShade) & 30% W& = =X A2 G0l A A& o]

o F

p

[e)

2 yo nt{o

PN
= T
3 x] el

[CRR S|

o

oy

ft
oI

>,

o,

(Y, >}L
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2248 Z33A Ad-gura] A2l ShadeCleaner?] &34 -8 23

(1) AdAs: 4= HAHE A2FMgCly, CaCl, NaHCO3), # o] == g (ShadeCleaner, Daesung
C&S Co. Ltd., Korea)
(2) A a: ARt B
(3) A& 77k 20114 10€¥ 6
(4) AgAe: 3 2G4 =
(5) ZAMEE 24 -9+

Lo
g
f1
I
2

A 1-38, Awol we A w29 37,

o dw 2 02

1609 1612 9150 Aws o= 2euel wro wE AuA wEd dEe 99
ARATE ARA A F LA WFe F T 94%0 e Ax 1 Z3E Yl
& 14 A9l Soppm AwS 5% 4ol FeY % P ok gk w9, 10960 A4

IHI-H
_Q
E"‘L
N

74 a¥7F Boks. 150ppm el A= oA & 15% 4 o] [ =t S I e s i e
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i, 5% sEolA 7HE a7t weks. 300ppme] A Eoll A= 5%l A 7HE wherE & H A,
5% A 7Hd Axds. T2 dds] & o 459 FE7F S0ppmE B-F 5% 15%9]
dol= 8y wxolA 7Hg EH7F FUTh T3 %—?94 A%=7F 300ppm¥ H-$- 5%<] 4
o= ZP Yol ¥eladrt vk 459 dEs S0ppmE ) ¥El o] b F9ka, ¢
U sxo wE Fglsk zol= ik 22 AFA 50ppm AEAM= 16% dol= ZF8Y
FEAA wrE &l 7P F9ka, 10%N A 7HE ks, 150ppm A =l A= 15%0l A 7HE )
2l go] E9ka, 5%0lH 7Hg vekg. 300ppmel A= 15%l A 7 w7 & =3, 10%00 A
= AZFAS. FdHoz #Fe u 150ppme 15%, 150ppme 10% 18] 12 300ppme 15% <=
AR arE7E 2 HAa, Ao Aol A= 150ppmell A wre&o] 7HE F %k 129 23 A F
o A7t sdstA| ol vy AFS 1Pt o

T 1-60. 4015 Felve] FEst 950 Fuo] mE Ao welast 14 2.

Firmness L I After -
(opm) Conc. (%) Before (umol- s 'm?)* After (umol-sm™?)" Before
50 5 543.3 ab® 858.8 a 3155
10 530.0 ab 736.0 a 186.0
15 515.0 b 798.2 a 243.2
150 5 643.3 a 671.7 a 284
10 618.3 ab 731.0 a 112.7
15 605.0 ab 4.1 a 149.1
300 5 560.0 ab 791.8 a 231.8
10 528.0 ab 698.7 a 170.7
15 553.3 ab 683.9 a 130.6
FAA e A A oA elNe] BE ZA,
A vk AE F LA delA ] BE 24,

~

*Mean separation within columns by Duncan’s multiple range test at p=0.05.
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E 161 l01= FeUsl RS A5 Fue] mE AAe el 24 2,

Firmness

Conc. (%) In (pmol-s '*m %) Out(umol-s '-m?)Y Out-In
(ppm)
50 5 1,295.78 cb* 2,145.56 abc 849.78
10 1,286.11 ¢ 2,121.56 bc 835.45
15 1,286.22 ¢ 2,147.00 abc 860.78
150 5 1,276.44 cd 2,089.11 ¢ 812.67
10 1,284.33 ¢ 2,201.89 ab 917.56
15 1,261.89 d 2,200.33 ab 938.44
300 5 1,294.56 bc 2,194.11 ab 899.55
10 1,310.89 ab 2,151.67 abc 840.78
15 1,314.89 a 2,223.89 a 909.00
A e Ae § €4 delAe] FE 4.
A el Al Foea gel e E =4,

*Mean separation within columns by Duncan’s multiple range test at p=0.05.

o
d

. 8
12 2
Tl A

ol A+ 50ppme] 5%, 15% 171l 300ppme 5% <=o = Hig]&o] Eg+=d 4o 7
S0ppmell Al BFe]&o] 7bd F%e. 22 AFelA = 150ppme] 15%, 10% 1L
300ppm®] 15% A= ¥e7F & #HAn, 49 Aol A= 150ppmoll Al Bhe]&o] F k4.
AR 12; 220 Adujeitt 2 Aot A Adolste] A&l wHEARN AFA = A @

g5 9% AP A9 HAS

fr oo -

Ko

ol
-

o
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7). A

() 2807 wAe] Fhel We 58 2
e Bed 54 7

(2) WA e 917 28 (pHSH EC) WE 54

ke
il
to
ro
_O‘L
2
rld
i
Ao,
o2
¥
Az
to
2
ot
fu
ft
2
N\
Ql‘,
&

L ==L

(1) AdA=

(7} Grodan rockwool (Grodan Co. Ltd., Denmark)

(1) UR rockwool (UR Co. Ltd., Korea)

(th) Phenolic foam LC (Smithers Oasis Co. Ltd., Korea)
(2}) Phenolic foam LC-lite (Smithers Oasis Co. Ltd., Korea)

Shal Had MRy e

(3) 48713
(7} Fepe]
(b 224
(th) sy

I 2 57420129 2¢¥ 209 ~29 234
29 209 ~2012 2¢ 25¢
39 64 ~2012d 3¢9 124

AN e ok

oxl ox
[\]
S
—
Do

(4) A9 Ad 449 x 3kE

(5) FA}SHE: ofFol o]

[ot
il
B=)
M
kel
r o
i
oty
&
oX,
5
fan

EQ), e 8(F&=, &7185%

(6) &A}%‘%‘é

ok

O

@ EC 27dS'm ', pH 559 %< o2 Bromophenol Blue(Sigma Aldrich Co., LLC.) ¥4
oS 3| A3t #

@ 150mLA 7} 300mLA #+=A 2: 9A], 13A], 174

@ 3¢ ¢ 253 T #F
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2=
=

ARl 1-39.

ug wjx e F

2=
=

AR 1-40.
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> &
iy
_E
Ha
K
i

A 1-41L 2B TR0l e Fae ¥ 555 vEhd ZQdd 7Pe W 150mLA
3Lt mid 334 FdS dFI SHEE YElE A WelAM gts o LCajA A WA
o] 7F& ZE9ta, LC-litet A7} 1 HE wWske. shARF SefBo] o Fd #AFE sta A
7 s w= AR ol o] Mol #dd UR rockwoolo] 9 X5 Il &
Fostttar dekE. tPeh ‘2P 300mLA 3dE wid 334 Fols w3t SUEE e
A, oA A LCY UR rockwoolel FrAMES. shAIRE e} mpxb7bA 2 UR
rockwool o] & HA o] ¥ WAL EUEH FFHol WE pHE Wsl= RW(G)OA =

i}
o
o
2 Lo

] WA
aRAQ pHO W37t AN FHORE A5S wo] Seju of o A= pH
W37 a9 = 40~70cmAtolol A pH 4~69 W2 #Walstade. RWU)oA =
ofgNF-E oA pH 7oA W7t fAa SiFelA Wt AAE=d 40~70cmAlol ol Al pH
3~79 WAE Wlele Atmyl wol Wojx = Ans yepd, LCHI A oA ofF-E-E pH 4~
59 Mol A WMEslgar ofAFREo = 20~50cm F-E2 3 60~90cm-Eol A pH 0~4¢] W
A2 Wsstd &, LC-Litel A& ofdF23 SI5E9 pHHSE fA = A oA pH
4~6°] HZ WA 5. oY A= *&%‘%9} steo] pH Wskel fAkgk LC-Liteo] Al
wjx o] At=rb Y §Ev}ﬂ 2 F g Y8 F7e wE EC W3l RW(G) A9 Si4
B ECE 39 #S fAeHa, ofdAF 1 40~70cm WSl ECgel 2 dS-m '7hA "oix
2. RWU)oI M & ofgif-E3 SiFEo] 5% EC 3dS'm' AEE FA39S. LCAAME oA
FE A= EC 3 dS'm' 4R & FA8Ya, sIFEe] 20~50cmet 60~90cme] 1ol A]
EC 0~2dS'm! W92 ®w3e. LC-lite HiA A= RW(U)SH Zo] EC 3 dS'm '3 435
. O9 1-22% Y98 T wE F 358, £7185E, 71, s vEd B4 S
4 Aot} F T %— | &l e RWOU)A 7HE =0} &5
7V weol F5sk e zai 717l A= ) S wjA| W 7W l—c% %kOi A=
Aw. 7H]S5S LC-Lite” }
2ol A pHeF EC7F w1 2] A WeellA ¥ 3, 5 S f}%%% # AE T HAAE RW
75]’0‘

T Hrhs oA "olA =

w
=2
2

ﬂ_,
i
ON
HH‘
o,
1z
i<
oll :U
[-UET
l—ﬂ
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ARZL 1-41. €9 H F7ol e SFAs5FH S 79 o 150mLY #Fgh S, v 2k
300mLA #F S, oA olHlE LC, LC-lite, RW(U), RW(G) =4 <. phenolic foam
LC (Smithers-Oasis Co. Ltd., Korea), phenolic foam LC-lite (Smithers-Oasis Co. Ltd,,
Korea), UR rockwool (UR Co. Ltd., Korea), Grodan rockwool (Grodan Co. Ltd., Netherland).
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RW (G) RW (U)
10 10
—_—UP — Up
Down Down
8 8+
6 6 I
z 3
4 4t
2 2+
0 , . . . . . . . . , 0 . . . . . . . . . .
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
Horizontal position (cm) Horizontal position (cm)
LC LC-lite
10 10
— Up —p
Down Down
8
sl
6
6l
54 :
4+
2
2+
0
. . . . . . . n n n o L . . . . . . . . "
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
Horizontal position (cm) Horizontal position (cm)
2= = = = 2= 37 Kol 2= [SRER=] .
I 1-20. B 57l ©E pH W3k Up: FHo= Zgs o] & X SI5E Down:
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RW (G) RW (U)
10 10
= Down — Up
uP Down
8 sl
e | o~
. 6 c 6
2] .
° »
Q z
o 4r 5 4t
w
W
| /‘\—\—-/—J” A ——
. . . . . . . . . . 0 . . . . . . . . . .
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
Horizontal position (cm) Horizontal position (cm)
LC LC-lite
10 10
— Up — Up
Down Down
8t sl
et E .l
£ . 0
. ]
8., o
2 4l
&) L
w
P1s
oL
ol
. . . . . . . . . . 0 . . . . . . . . . .
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
Horizontal position (cm) Horizontal position (cm)
2= =z = = S 2= o 2= [ R=R=]
a9y 1-21. €9 B F7 2 EC W3 Up: #+Ho = Z5s wo &1 siiE
3 (0] 2= ==
How #Aghs wo] SgB ofPHF
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100

Total porosity (%)

Container capacity (%)

Air space (%)

Bulk density (g . m)

80

60

20

100

RW (G)

RW (U)
Media

LC-lite

80

60 -

40

20

100

+

LC-lite

Media

80 -

40 |

20

ct

RW (G)

RW (U)
Media

LC-lite

St

RwW (U)
Media

=&0h, 871870, 7178 =
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a]__ Oo]:

LCHi Al Al o] 7h 9k, LC-lite7t 1 H& wWetAwE SejBol o] o] #5F5 gt}
I AAPE W= A s ]"14 M o] #d3gk UR rockwoolo] -3t SAS el &
B Fiol wE pHe Wsl= LC-litew] A ol Al o i3 SIFEo] pHHS7F fASte] #
Tl A pH 4~69] W= Wgste] tf& x| By ddads. EdE T/ W& EC ¥
sl A RW(U)eF LC-liteoll A AF-<F 359 EC#kol A9 &4 st U3 ECREEE H
= e TE2 LCANA 7Hg =9kan, 878 lA = RW(UMW P gl BS M ®
o] FFotia. 18 7= RW(GQ)S +27F 7HE =3k&. 7Hls 2 LC-lite7t 7Hd =
of R Axrt M =9k T S wWl LC-litedl A pHSF EC7F viA] 2] 7 W 9ol A
Aol Fsd oy FES 5T £ e THAME dHFERT E4 2SS & 5 9
A=
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22. AN £ B.E phenolic foam®l A ¢ #7] AwiES 3 A A

L2 ==L
(1) A8 S 93 peracetic acidd] A &5 % 14
7h 12 A8 A2 650, 100, 200, 300, 400, 500 ppm) x 4HH5
(D Peracetic acid(Daesung C&S Co. Ltd., Korea)
@ AP g S8ty Ag4A
@ HEA7]: 20124 29 299
@ 27C AFtulolElel A 39 5 #F

(W) 22k A8 A2 10520, 20, 40, 60, 70, 80, 90, 100, 120, 140 ppm) x 3W+&
(D Peracetic acid(Daesung C&S Co. Ltd., Korea)
@ AP g S8ty A4
@ "AFA7]: 2012 3€ 19¢
@ 27C <AFtlolElel A 39 5 #F
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ARRL 1-42. Fusariums

AV 1-43. Fusariums

o] &3} peracetic acid A=A HAA & FHS

0] &3t peracetic acid A5A9 AAHFTE FHE 9
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g 1-23. 22 AuA g S 93k vjA 9] b A =

1:}' A3 @
170 w29 A25A2E 8 Fusariums ©]-83 4t A (peracetic acid)s =0 W& 12+ 2
A= 0, 100, 200, 300, 400, 500ppmo.-2 HZ3As. A A3} =72 Oppme A< 3}
= 100~500ppme] Az FoNAM Fusarium®) EF AMEEH = A3E YedlA 1-42). 14+
3 A3 Fx7F 100ppmol A Y A$ EE Fusarium®) APAste] At A (peracetic acid) s =2
wop v dAste] 23 AES WA S 23 DS Fusariume ©]83 peracetic acid?
TEE 0, 20, 40, 60, 70, 80, 90, 100, 120, 140ppmeo.& 1z} ARt} T L& ¢ Y33 He
5 F9 AgesdS. A¥ 23 0>20>40>60ppm o= WHedwe] v AEE As ¢ F
AT AR 1-43). ¥ AANZ Fusarium® APES 918k At Al peracetic acid®] 274 %
T0ppme]/de] F=Weed Ao FAGHAS FF 24 o AARE viA]o] Ay F EvtE
5 Aot ASAY daAd AFA(2d 1-23).

Bopo r>

FUE

1)

O

fr xo

d
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23. WA =77}

R AME

(1) A A& Dendranthema grandiflorum ‘7}oFFQl” & ‘7hofd =9
Ao BAFe ATl W=y fa2d

(2) A4 Z4HY
(3) N ] 7]
(7h A
() A
(th
() A

do mo > g D
N2 e o
EIRSORSY

ox L
Dt
-

(4) Ad AL 2%F

Sk

X 4ulH) x 3RHE 107/

12011 44 05¢
120114 44 269
120114 5€ 16¥
ThopseRel’ - 2011 6 254,

7 ¢H (B em x 5 cm x 5 c¢cm, Grodan, Denmark)
(1}) E2Ao] AE(Shinan Grow Co., Korea)
(th) 7Wuf =] (Foam RC, 5 cm x 5 ecm x 5 cm, Smithers Oasis Co., Korea)
(2h) WEef A (Foam LC, 5 cm X 5 cm x 5 cm, Smithers Oasis Co., Korea)

(5) A=

71 Ats

2 (4

(L) =3k (4

4 2

<
94 ¥

) A

) AL
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AR 144, B3 Thokshel'st ok ol WAt B35 Aujo] AHEE 4FFo) WA,
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o A2¥ 9 u

() AEAAA ) GAe] A5

FEE T RE A 100% L3 T EF BT EANOAE A HAA 2 Ao
ki, tgo @ oW form RC, form LC #92 Aol vebH(E 1-62, 1-63, 1-64, 1-65).
E3 BEXoldE Ao ¥alsrt 7t wggtor ldhelA] form LCAA 7H4 @ge. T E
T BT EAo] AR /A A Age] A fabetd o Ao Al A s A
ol thah BEFTALY 1-45). B3t F 35 BT 100% &te 3oz Hol 4hEw Ao A
dhuf 2] o] Abg-o] hgstthal deg. AN 7] Eo] AEE o Eslo] AR vl AFEE
7b =ea S e Bkl A & A AelE B Ao w yekd.

F1-62. 9 A FFE Z3F TRopekel’e] AbE - 21d Ao AR

o] 2 X

P
)
A
)

2
e
=
rld
o
o
o

A @ % e TR m (SPAD)
Sl 9.2 b* 115 a 205 b 44 ¢ 6.2 b 34 a 33.3 a
EAo] FE 98 a 11.3 a 26.7 a 6.0 a 9.7 a 35 a 238 b
Foam LC 82 ¢ 11.0 a 211 b 59 ab 53 b 33 a 33.0 a
Foam RC 89 b 10.8 a 220 b 4.8 bc 58 b 34 a 309 a
F-test’ sk NS sk < sk NS s
“Mean separation within columns by Duncan’s multiple range test at 5% level.
YNS, =, =% s*#x. Nonsignificant or significant at 2=0.05, 0.01, or 0.001, respectively.
3E1-63. vl A FRE =3k Thokekelle] A F 21d A e AT AET
A F(g) AEF(g)

) al af <]

A - A Bh- A - A Bk
S| 1.3 b* 0.29 b 012 a 0.028 ab
EHo4E 16 a 055 a 012 a 0.032 a
Foam LC 1.2 b 023 b 012 a 0.023 b
Foam RC 1.3 b 025 b 012 a 0.024 b
F-test” sk otk NS NS

"Mean separation within columns by Duncan’s multiple range test at 5% level.

YNS, =*, =% s#x. Nonsignificant or significant at £=0.05, 0.01, or 0.001, respectively.
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F 1-64. WA FFE £3f Thopdz 9o S F 2194 A

=% A Ao A7 EEUN
A o F mﬁmmm Aimf UEE m (SPAD)
plg] 10.0 &’ 13.3 ab 30.1 ab 54 c 95 b 3.8 a 274 a
EHo|EE 10.0 a 13.0 ab 318 a 6.0 ab 14.3 a 36 a 28.1 a
Foam LC 89 b 121 b 24.5 ¢ 5.8 bc 77 b 36 a 26.0 a
Foam RC 94 b 139 a 287 b 6.3 a 102 b 3.7 a 269 a
F-test’ Kook NS Kook o ok NS NS

“Mean separation within columns by Duncan’s multiple range test at 5% level.
NS, =, #* s#xx. Nonsignificant or significant at 2=0.05, 0.01, or 0.001, respectively.

F 1-65. WA FFE £33f Tropdm 7o A4S & 21940 AT AET.

A5 (g) A=%(g)

A wl al =]

AR A5 AR A5
Sas] 1.6 b* 032 b 0.15 a 0.056 b
EXo| 4 E 18 a 0.84 a 0.14 a 0.080 a
Foam LC 15b 035 b 012 b 0.033 ¢
Foam RC 15b 031 b 0.13 b 0.032 ¢
F-testY * skokok sk sokok

“Mean separation within columns by Duncan’s multiple range test at 5% level.
YNS, *, #* =% Nonsignificant or significant at 2=0.05, 0.01, or 0.001, respectively.

ARZL 1-45. WA S8 E38) ThopelQlat Thopd m o) A4S 5 21d A o] AR
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(@) BN F) @AY A%

(7}) “Fretslar’

BA A Aol A} o] EAo]l B Aol A Fhepslel'e] x4 3
™ b} form RC A2 7b fAMSEAAL, form LCol Al 7bd 3

7F 7P Aa ke

1-66, 3% 1-67, Az

%
2
oo
FLI=E

q
?l Ao WaE. EF form LCO 7% 7hoRebel’e] s7h Hu AFEET}
of ‘Fhopslel'e] 4B A AWHA form LC AL o %2 elslef & Ao Huy

F 1-66. WA FFE Z=3F Thopekel’e] ZakAu] 5 60 Ao A

z=7% =% A7 Hol % 7
A A A(Ejm) T om
o 244 b’ 242 a 26 a 19.0 ab 128 b 158 b 49 a
EMo|GE 258 a 25.0 a 26 a 18.7 ab 154 a 127 ¢ 53 a
Foam LC 228 ¢ 20.1 ¢ 22 b 174 b 100 ¢ 165 ab 48 a
Foam RC 24.8 ab 227 Db 23 b 195 a 128 b 173 a 50 a
F-test” o sk * NS sk sk NS

“Mean separation within columns by Duncan’s multiple range test at 5% level.
NS, =, #* #xx. Nonsignificant or significant at £=0.05, 0.01, or 0.001, respectively.

F1-67. WA FFE E=3F Thopekel’e] ZatAM 5 60d A o] AT A= T

A5 (g) AE%(g)
A i ul =]
g 2 8h- 3 2GR AR 3

S| 40 b* 78 b 17 ab 50 b 1.0 a 22 b
Edol e 49 a 95 a 18 a 6.5 a 1.0 a 25 a
Foam LC 32 ¢ 75 b 13 ¢ 3.8 ¢ 0.7b 16 ¢
Foam RC 42 b 78 b 16 b 50 b 0.7b 20 b
F-test skokok * $okok Fokok skokok fokok

“Mean separation within columns by Duncan’s multiple range test at 5% level.
YNS, =, =% s*x. Nonsignificant or significant at =0.05, 0.01, or 0.001, respectively.
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ARZL 1-46. WA S8 £ 38) ThopelQl’e] ZahAM] 5 60Ld A o] A,

(W) Zhopd =5

238 Aol wa Zolrt 9, e EdolNE AHEdA g @ty 4, form RC,

form LC &o2 e, ‘Ttoksleol’s} 7ro] A Aol Aol form LC HE A 713 EFsH(H%

1-68, 1-69). E4o] AEel| ula] 7)@uj=| (phenolic foam)s WZAE)7l £2 Fgom B
53] /WA form LCE sp7h 2 Foz st 28Tt dsert S7F

A= FAo] wap B3l xAgo] e Ao] faekA v

£l ES St we ol FEAC =
7] Wl olele EAE AAY S ArhE ABA AmuAe] Ago] 7}

ofr
et
S,
o
fu
rﬂ
e
ot

F 1-68. WA F7E £33t Thopdm o] EskAa) F 60L A o] A

e (cm) (cm) (cm) A i (cm) (mm)
S| 325 ab* 206 a 19 a 24.8 a 107 ab 123 a 59 a
Edo| g E 33.2 a 20.8 a 1.9 a 245 a 115 a 11.8 ab 55 ab
Foam LC 312 b 180 ¢ 1.7 a 239 a 92 ¢ 11.2 ab 54 b
Foam RC 32.5 ab 193 b 1.8 a 245 a 102 b 106 b 55 ab
F-test” NS koK NS NS ok NS NS

Mean separation within columns by Duncan’s multiple range test at 5% level.
YNS, =*, =% s#x. Nonsignificant or significant at £=0.05, 0.01, or 0.001, respectively.
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& 1-69. v FFE 2ol Vhord 2 9o EalkAn] & 604 A AT AEF

A A5 (g) HAEF(g)

A vl ul =]

#) 20 #) a3 ES AR AR 2
S| 79 b 5.8 ¢ 24 a 6.7 b 08 b 25 a
EXo|4E 86 a 9.0 a 23 a 73 a 10 a 24 a
Foam LC 70 ¢ 74 b 19b 59 ¢ 06 c 20 b
Foam RC 83 ab 6.7 bc 22 a 7.0 ab 0.6 ¢ 2.3 ab
F-test? skskok skoskok Kk sksksk skskok NS

“Mean separation within columns by Duncan’s multiple range test at 5% level.
NS, =, #* s#xx. Nonsignificant or significant at 2=0.05, 0.01, or 0.001, respectively.

AR 1-47. i A S7E £ 3F Thopd = o] EakAul - 60 A o] A

2. aoF

Bt T EF BT 100% 2d Ao Hol AEM oA satujx]e] Abgo] 7lseiria
St ARt 7)ol ARE-E AL M—t— Edo] AR wate] ARSI ela AL
U =ste] 424 5 g Aolg Hd Ao gk 44 d AolM et o] B dE
Aol A Thokelel’el 23 b b Aa weken] 94w} form RC A2l 7b fAeH



form LColA 7hg w3t ol AL wiAol wp& 7hopspel’e] A4 A ez A4 Fol=
FFS v 7] Wil Aoz wvkg. ThordZ 9o Ag Eio] AR vls] ez #
FE7E A4 fskerm Aol Aasla, 53] LA form LC= 3t 2 Fow 3t
23 28 EEe) NEEst Zrhela Qs ZAo] wial Bsli= 2 o] e Aol kA Ut
shers B2 Aol AFEACl =7 wEel o3 HAE Ad & Ankd AEAL A
Aol 7 Ao w ddd
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24 A% WA A A FRE e W g nAE 9

7} AR

- 71
grlol AEA Bl BE, FHY uulA, F1F A%l phenolic foam)d 4 1w E
S A9 A4S s shet

15 ==L

(D) 2=

(7V) 12} 23 Rosa hybida ‘7w7F & ‘dz25-7’

(W} 22+ A3 Rosa hybida ‘BaLz2 & ‘D297’

(th) 32 A& Rosa hybida ‘w712, ‘A2 97 ‘Faszdy & ‘Az’

(2) ddFa vt At ddd ey Fod

(7h 1i} %‘3(’?}% e 7% 2011 49 59 ~5¢ 19¢

‘vﬂﬂoiﬂ}" 2011 6¢¥ 22¢ ~8¢ 13¢
‘A E 57720119 69 229 ~79 269

(4) A3 A 2%F x 4] x 39kE x 105/9H 5
7h) 12k & 23 A ¥
@O ¢HGBG ecm x 5 em x 5 em, Grodan, Denmark)
@ E4lo] A& (Shinan Grow Co., Korea)
@ 7Bl A (Foam RC, 5 cm x 5 cm x 5 cm, Smithers Oasis Co., Korea)

@ 7§E8j A (Foam LC, 5 cm x 5 cm x 5 c¢cm, Smithers Oasis Co., Korea)

(th 32 A9
O 9HGB em x 5 em x 5 cm, Grodan, Denmark)
@ Wi A (Foam LC, 5 cm x 5 cm x 5 cm, Smithers Oasis Co., Korea)
@ 7Heu) A (Foam LC-lite, 5 cm x 5 cm x 5 cm, Smithers Oasis Co., Korea)
@ Wi A (Foam RC, 5 cm x 5 ecm x 5 c¢m, Smithers Oasis Co., Korea)

(5) ZAME BE, Ax AEE, A

y -

P

&, HAv2d, Bele, AT des@a, Az, )

o A g a3

(1) 12 2

e A9 obHol A whtgo] 93% L form LCS form RCE 2Hzt 73%, 67%2 H S,
Edo] dEx 7 Bge A%k &S dwo] 33% =2 74 =9kal form RCOA 3% = 7}
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;g- 23 ~form LCE Huﬂ"l‘ﬂ' 557]1; 7].1]— uro} ;(4}1 jr /Kg?(]-

2] ol FaFS vH Ao= 2!

( 1-70, 1*71) ‘A2 97’2 form LCOHH 90% = Htgo] 7 Emorow EAo] AEeL 9F

ol 80%, form RC7F 70% A=, A& AAE&% form LC7F 7Hd =%

UERE, 7]Eo] ] AR Aol AREH I = 0“34711 vl Al A= Aol A 2 xbol vt
glof ‘alm o] AR WX w Aol e Ao WHE(E 172 F 173, A 1-49).
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E 1270, WA FHE v AHE R AR F 4uAe 47,

2wl w =] T2E (%) Az BEE (%) Ax2% (cm) H 24 (cm) Llgsas
Rl 93 a’ 33 a 89 a 4.4 be 104 a
EMO|YE 63 a 10 a 11D 6.0 a 11.2 a
Foam LC 73 a 13 a 7.1 ab 39 ¢ 55D
Foam RC 67 a 3 a 83 a 50 Db 85 a
F-test” NS NS NS otk on

“Mean separation within columns by Duncan’s multiple range test at 5% level.
YNS, =, =% s#x. Nonsignificant or significant at 2=0.05, 0.01, or 0.001, respectively.

F1-71 0 A FFRE AN AFER 7] A $ M4dA Y] AT ET

A F(g) A=<5(g)

) al Bl <]

Chn Az e Chn NES e
S| 26 a* 1.02 a 1.29 a 0.73 a 0.20 a 0.18 a
EoAE 22 a 017 b 1.32 a 0.63 a 002 b 0.18 a
Foam LC 23 a 0.71 ab 082 b 0.71 a 0.15 ab 0.14 a
Foam RC 2.3 a 0.71 ab 099 b 0.70 a 0.16 a 0.16 a
F-test” NS NS ok NS NS NS
“Mean separation within columns by Duncan’s multiple range test at 5% level.
NS, =, #* s#xx. Nonsignificant or significant at £=0.05, 0.01, or 0.001, respectively.
3E 1720 9 A FRE AT AR AR AT $ 449 o] B
) al af <] g (%) Az AAE (%) Az (em) H 2% (cm) Elgeia
S| 80 a* 77 a 6.3 a 54 b 19.1 a
EXO|AE 80 a 73 a 4.8 ab 6.9 a 151 b
Foam LC N0 a 83 a 42 b 53 b 16.6 ab
Foam RC 70 a 63 a 42 b 58 b 17.6 ab
F-test” NS NS NS stokok NS

"Mean separation within columns by Duncan’s multiple range test at 5% level.
YNS, =*, =% s#x. Nonsignificant or significant at £=0.05, 0.01, or 0.001, respectively.
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F1-73 04 FFE AN AAER AR S 5 4L AT dET

A A F(g) Dry weight (g)

Al wl 2]

A4 RS sl A5 RES el
Sas] 0.75 a* 055 a 101 a 0.22 a 0.11 a 0.12 a
EXo|4E 0.75 a 0.50 a 099 a 0.20 a 0.09 a 0.10 b
Foam LC 0.88 a 043 a 095 a 0.24 a 0.08 a 0.10 b
Foam RC 0.84 a 0.40 a 0.92 a 0.23 a 0.11 a 0.11 ab
F-test¥ NS NS NS NS NS NS

“Mean separation within columns by Duncan’s multiple range test at 5% level.
NS, =, #* s#xx. Nonsignificant or significant at 2=0.05, 0.01, or 0.001, respectively.

AR 1-48. v A F7E A AMSE e AHE - 4dA o] AR

(2) 22+ A9

69 22¢ A5E T H2EZ AUk o 0%E AL WA dERHE AL

Fatg oy o7 <ls] sHekul A (Phenolic foam)e AZE o] 2 & A7} AFSHA}
u% 39 FHH gFgio] At 9o

2
T
N
L
)
Q
=]
=
=
O
j‘Q
[z)
Qo
=]
=
=
@
=
N
rlr
1%
Ir
Ry
S
2
)
T
T

o g ¢

e
E
o
2 5
il
1o
N,

Aol “H}f——il T EOE:‘O] ‘;’lo} Azx7 wg weE Ao dAdd. Fr
< ¥st7] k] U5 & A dx27F SXHE oE B AR e '3
PLEF/}’OH Hlaf @& =7k welS Form LC ¥iA &= 21 &2 90%7F 148 A, form RC H
A= 53% IALE EAo] HFEA 93%Z W&ol 7 =9ka, dHS 8T%E YERE. 4l
A&, Eu'ial—r, HA 2= EMo] HEAA 7 =%, vdeow ¢hdol £2 Ay
(3 1-74, 3£ 1-75, A 1-50). o5&l 78 =] (Phenolic foam)& /\}&0}04 A A
A7 7V 8% Aow dud. 53 &7 FAR F2F ASAHOE fFASA ¥

2 8] AEe] olele AoE wery.

oHo rlr oz
=l
F}O

A

=g
=
=
22
H -
bl
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ARZL 1-49. Wi A] RCF LColl A WA 3 ] AR5 E o] JLA}

T 174 WA FFE A0 AEE A AR F UdA 43

) al Bl <] g (%) Az AEE (%) A2 (em) A2 (em) geaa
Eias| 87 a” 27 a 35 a 40 b 47 ab
EMo|YE 93 a 63 a 49 a 71 a 59 a
Foam LC 10 ¢ 0b 00 b 40 b 4.0 ab
Foam RC 47 b 7h 22 a 35 Db 26 b
F-test” o NS NS ok *

“Mean separation within columns by Duncan’s multiple range test at 5% level.
YNS, *, #* =% Nonsignificant or significant at 2=0.05, 0.01, or 0.001, respectively.

E 175 04 FRE P ABE AR A% F 3AA 4AFN ABF
A S (g) A=%(g)

Ao 2

a4 RES B e) A4 RES )
o 144 a 012 a 018 b 043 a 0.02 a 0.02 a
B Y E 144 a 0.16 a 031 a 0.41 ab 0.03 a 0.03 a
Foam LC 1.16 b 0.00 b 012 b 034 b 0.00 b 0.01 a
Foam RC 1.29 ab 0.05 a 011 b 0.40 ab 0.01 a 0.30 a
F-test” NS NS otk NS NS NS

“Mean separation within columns by Duncan’s multiple range test at 5% level.
YNS, =, =% =*#x. Nonsignificant or significant at 2=0.05, 0.01, or 0.001, respectively.
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e no
14 29

ol A ‘7’ e] A¢ Wt go] o, form LC, form RC, EAo] A E o|As. ‘d
Aol 749 7)Eel Aw AR A AL

e

a3 AR wA] A = Al A

Q
[e)

e Aow ey 23 AWelq ‘WAL R AL
7

K

°© un
=]} A] TASE A2 Wt go] EAol HAE 9
form RC, form LC £l &. A& Ho| /IEux & Al&ste] AHA %

2

2 z FAN A Fa
Aoz B9y, 53 B7] FUE FEE ASHOE FA%A RoW AT A3 FEUA o]
oelg Ao WAy
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25. FB3& o wA oA AE WA Aulo] MAI A3} =2k
DA A QE - Ae 57

7b ATEA

71E AFE R = ¢W, etolE H HHLHHX](phenohc foam)o] Abgo] W= Az} o

(1) Ag ZHJEL Rosa hybida ‘2% &
(2) AP A Al ded gty =9 A d3HE S w7
(3) A&7zt
AbE 2011 69 4Y
A 20113 69 21
(4) A3 A 2%F x 4] x 39kE x 105/9H 5
(7h) ¢FH (100 em x 20 cm x 7.5 c¢cm, Grodan, Denmark)
(t}) "He}o] E(Green Biotech Co., Korea) 3%
(th) 7H&efA] (Foam RC, 100 cm x 20 cm x 7.5 c¢m, Smithers Oasis Co., Korea)
(2h) 7hEef A (Foam LC, 100 cm x 20 cm x 7.5 cm, Smithers Oasis Co., Korea)
(5) AlHle} T An] Frhel A AREShE A FAES ALEete] HABRTFHOE T
(6) AV Asbd, A3k, S, d3tsw, 43474

o Ay 2 3

FEol wet sl g et A3l AAFTANA Zol7t JAS(E 1-76). ¥iA] F5ol wel dshd, 47,
Ast AAF, sl FAA7F Adds. FFL A FTFY FE JFS SulF ol ARt
AU Y'Y A Astgo] ehH A 735cmE 7MY Za, HelolEo A 63.8cmE 7 2
XS (F 1-76). 74 57~58mm= Azlo| wel A FA sl 23l AT dd

oA 7HE =kom, HelolEo|A ZhAF Goks. ‘Htolo)’e A9 Aol I} foam RC
oA 7V FHe(FE 1-76). A7AL odwWo]l 59mm= 7FE =g HlolE9r foam LC7}
55omm=E 7Hd Bk, Sl foam RC7F 38703, BEfolE+= 34M=E 7Y <ok A

A oA 383g= 7H =oka. WA TR v AEE Ay 434 +8 o] F
22 foam LCoﬂ/ﬂ 7HE BRIt EAH o R 9w foam LC 2 foam RC 7holl&= 2% ¢l
ol 7b S (3 1-77). e ‘g FF 49 o4, foam LC, foam RCell H]3l] Helo]Eo
/\1 % ol A A BdS. ‘Fapolo]’ FFL foam LCoNA FaFo] 71 @ekal, foam RC,

, BEolE Foldle. ‘BY F3F9 49 odH, foam LC, foam RCe o] FAHo=

7* glomz AduAs dshgu] Augoz AE7HsT Zlolet wuE. EG Shutol
' EES foam LCOIA o] 7 Worom e foam LC WA S AMgeH: o] iAol
b,

M£+Uj~

- 217 -



E 176 94 BFE g0 ABE DY Gvpoloe 43 3 ¥l 4.

=z A 3 &F A3 AA 3 A A=
™o XHHHHHX] (B) Eﬂo Ep‘} 578 S 013‘]: Ep‘} gxﬂ‘é‘
(A) (cm) (mm) (g)
delolE 63.8 d” 570 a-c 3.6 bc 359 bc
Sas] 735 a 5.82 ab 43 a 389 a
&—'\—‘é ‘—_1/]‘:]7
Foam LC 70.1 bc 574 a-c 39 b 369 a-c
Foam RC 70.5 bc 584 ab 38 b 37.7 ab
delolE 64.0 d 5.69 a-c 34 ¢ 348 ¢
Sas] 72.0 ab 590 a 3.6 bc 38.3 ab
‘et tolof
Foam LC 686 ¢ 555 ¢ 3.7 bc 349 ¢
Foam RC 71.3 ab 5.66 bc 38 b 34.7 ¢
A NS NS ok Kok
F-test” B Foksk * ok ok
A=B NS NS *% NS

“Mean separation within columns by Duncan’s multiple range test at 5% level.
YNS, =, =% s*#x. Nonsignificant or significant at 2=0.05, 0.01, or 0.001, respectively.
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£ 177904 SR g6 ARR DY Gopeloe] 43 53 Fo 4

ot

Xq§]Fo (Cm

=5 A vl wl 2]
(A) (B) >80 79-70 69-60 59-50 <50 Total
HelolE 24 b 33 Db 28 ¢ 3.6 bc 07b 12.7 d
Sas] 99 a 54 ab 41 c 18 ¢ 02 b 214 be
&;\—‘é ‘—_L]H’
Foam LC 91 a 76 a 54 ¢ 25 ¢ 03 b 249 a-c
Foam RC 98 a 81 a 42 ¢ 1.3 ¢ 02 b 23.7 bc
ool E 10 b 27 Db 59 ¢ 6.6 ab 21 a 18.2 cd
SIas] 23 b 7.0 a 7.4 bc 5.2 a-c 04 b 22.4 bc
‘2 sto]of’
Foam LC 22 b 78 a 121 a 85 a 21 a 328 a
Foam RC 12 b 81 a 10.7 ab 6.7 ab 0.8 b 274 ab
A kokok NS kokk skokk *kokok *
F-testY B sokx soksk * NS sokok ok sk
Ax*B * NS NS NS Kk NS

"Mean separation within columns by Duncan’s multiple range test at 5% level.
YNS, *, ** =% Nonsignificant or significant at 2=0.05, 0.01, or 0.001, respectively.

2k Qof

Ao A Az bulda, A3t AAlTol dhdelA 7 Za, HepolEo A T AkE
‘Gafolof’e] B9 Aspo] b foam RCAA 7HE & oA 78 Avl ASE D
42 £ Fol = FHLS foam LCoA 7HE BokAw EAH o= A foam LC 2 foam
RC tell= Afel7b glle. ‘B FF9 4% oH, foam LC, foam RCE F#Fe] TAA o=
Aol 7F o nw A = dsgn] Afujg o7 AMRTHE S Zloldt k. 3 ‘ghujo]of
FE& foam LCAA F7Fo] 7Hd WROo B R foam LCHIAIE AH&3te o] &34 Y Aolzt
e,
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26. MAEFYE Tzt EnfEe] AL Sz EA

7h s
MAEFE stzefte Evkme] Asy ¢ 54 2AME @F HA Al A

15 ==L

u}iZ 2] 7} = ‘Scirocco’(red) @} ‘Coletti'(vellow) ¥ %S AF&319 3, EvfEE ‘Madison’ 53502
20113 1€ 24Y9 IFshe] 2011 3¢9 79 H A el 4w (Grodan Co.),
LC, 3813(0asis Co.), Coir(Plentin Co.) #l#|o] & H o 3574 180 x 33cm (FH o=z 2% 4

A3,

[ S TR

gpazglzke] wix]EHE ASH A= FE DAl coir WIX 7 2ol Aa G g Fol
7191 ’'Scirocco’ ¥ F A= rockwoolZt LC HjA] = H]S=3FH o4 'Coletti’ #F-2 LC A7}
4ol #3 A% rockwool WAl HlE] ThA A ATl (FE 1-78). Coir A= =g
A EAAS AL w BHygo] ol dpgo] wa, £HE Yo ECT WA fAIELE Q1S
I Aol FaAe Aow dAEor LC WA= rockwool MIA| Kt} w47} ZE w2 &

[¢]
B Ao A T5go] Wral ECTF EolA ASE Ui 9EHYS oz AztE.

3 1-78. Effect of the substrates on the growth of paprika.

Plant Main stem Stem Leat size(cm) No. of

Cultivar Substrate height length diameter branches
(cm) (cm) (cm) length width per plant

Rockwool 212.0 b 33.6 171 249 b 149 b 22.2 a

Scirocco Coir 224.0 a 35.2 179 278 a 164 a 226 a
LC 2129 b 35.4 17.7 255 b 143 b 22.3 a

Rockwool 1906 b 31.8 176 25.6 b 157D 22.7 a

Coletti Coir 202.3 a 30.5 17.7 274 a 17.1 a 23.0 a
LC 180.9 c 30.9 18.1 248 b 155D 224 a

“Mean separation within columns by Duncan’s multiple range test at 5% level.
EnfEo| A= 3813 wix o] Z74o] 7 AU LC7F 7Hd & %w. o A7+ coir WA 7} 7H

ZA3L rockwool¥} 3813 wj#]= Hlzstlon, LC A7} 7 2 ek+. by vio = A
Tl w2 Aol7t gl & (& 1-79).
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3 1-79. Effect of the substrates on the growth of tomato.

Plant - Leaf size(cm) No. of No. of
. ) em 0. 0 0. 0
Cultivar Substrate height  giameter(cm) . cluster node
(cm) length width
Rockwool 422.8 b” 12.2 326 b 322 b 126 a 452 a
Coir 4243 b 13.2 40.2 a 370 a 126 a 459 a
Scirocco
LC 400.2 ¢ 13.2 387 a 354 a 128 a 453 a
3813 4413 a 13.2 35.6 ab 33.0 b 129 a 458 a
“Mean separation within columns by Duncan’s multiple range test at 5% level.
gxezte] HAEA HadAs FAavE WAFFEEE Aolrt YA HE AT coir
WA 7F FANY. @5y AE 554 2 A% T2 mAFFEEZ 2ozt gl (3 1-80).

3% 1-80. Effect of the substrates on the qualities of paprika.

Fruit size(cm) Mean

fruit Soluble Fruit

Cultivar  Substrate

Pericarp

solids  hardness thickness

Hunter value

length  width w?igg)ht (° Brix) (g/5mm)’  (mm) L a b
Rockwool 88 a* 91a 1920b 59 a 1,780 a 070 a 335a 323 a 201 a
Scirocco Coir 89a 90a 1950 a 59 a 1,711 a 071 a 338a 309 a 197 a
LC 89a 92a 1921 b 6.0 a 1,761 a 070 a 326 a 3l5a 179 a
Rockwool 88 a 91 a 1844 b 6.4 a 1,692 a 068 a 539a 84a 525a
Coletti Coir 87a 91a 1903 a 6.1 a 1,674 a 067 a 5H525a 66a 477 a
LC 86a 90a 1824b 62a 1,719 a 066 a 5H24a 76a 506 a

“Mean separation within columns by Duncan’s multiple range test at 5% level.

W27} FEES WASFER Zol7t glols. e coir WA 7} 'Scirocco’ #FF

7N, 'Coletti’” #F-2 106712 7F4 A AL, rockwool? LC HIXA| &= H]

Hj A 9} rockwool Bl Aol A= Aol w354 52 Aol coiroll H

Aol coir WA 7F 7F4 wekal rockwoold} LC ®iA| &= H| S8k 4=
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3 1-81. Effect of the substrates on the yield of paprika.

No. of fruits per plant

Marketable

Cultivar  Substrate fruits Unmarketable® (k Yile;gtﬂ)
(%) Mrketabe Total - "
Small BER Others Total
Rockwool 89.1a 03a 0.2 a 05 a 09 a 78 a 8.7 1,483 a
Scirocco  Coir 90.2 a 01Db 02 a 03 b 06 b 59 b 6.5 1,149 b
LC 89.7 a 0.3 a 0.2 a 04 ab 09 a 75 a 8.4 1,441 a

Rockwool 889 a 03ab 05 a 05 a 1.3 a 10.7 a 12.0 1,967 a
Coletti Coir 90.5 a 02 b 03 b 04 a 1.0 a 96 b 10.6 1,818 b

LC 89.9 a 04a 04a 05 a 12 a 109 a 121 1,991 a

“Mean separation within columns by Duncan’s multiple range test at 5% level.
EntE A= coirtf A1 9] B dtFo] 7HE FANL LCuA7F 7HE @& Hud i sS Helon
rockwool?} 381381 %] = H] =35l &, AE 4+ LCWMA7F 7 Bkar 32 coirdf A ¢ LC

Hj A 7} vl 528k == S &2 rockwool #F 3813W) A H.oh 3= 9k

3 1-82. Effect of the substrates on the yield of tomato.

No. of fruits per plant

Marketable Mean fruit

Substrate fruits weight Unmarketable™ (ngIileallgt’l)
(%) (g) Marketable ~ Total
Small BER Ohers  Total
Rockwool 8.9 b 161.6 ab 2.1 0.1 05 27 a 163 b 19.0 2631 b
Coir 84.7 b 171.7 a 2.3 0.1 0.6 30 a 166 b 19.6 2,831 a
LC 876 a 150.8 b 2.0 0.1 0.6 27 a 188 a 215 2,840 a
3813 854 b 157.3 ab 25 0.0 0.4 29 a 171 b 20.0 2,683 b

“Mean separation within columns by Duncan’s multiple range test at 5% level.

LCul A= 3tz ] 7}oll A rockwool Bl A &} H] =8t A &3} ¢3S Ko g7l 7 0] 1) %
249 TheAol w2 Aow FukdE. AT coirtl A= rockwool®} LCHi Ao w3 tfh H-H

N

)\
3t AyE B, o] FEAYE rockwoold] X o] EAlo| wrA &7 Wi coird EHG
ol & 584 5EAS #Aord u o] =4 FA = EC7F b A2 JLAAA
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o= A7 WiEow Ay EvtEAE mMiAFRFEE Z Aol7t A= FRAR coir
o~

St LCO %% ERE, coirs HEo] FrhAm LCE £ B

o} QoF
LCWi A= Fizg]7} FA4AmEez T2 7tsAdS 7HAaL AT, rockwool w ] e H]38] X
Feo] oA vy wiife] LCuiAle] %= gzt ey wiwd ggo] 283 o= v
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27. 1C WA} rockwool WiX¢] BTl wpE shrelsl A%t
G

LCHI A 2 rockwool®] A1 & Fefgmibfiel wg sxejrt As3 34 AE 3 AN
Ao HAE7sAd HEE

U Als 3Ol

vl g7} WA Veyron' (Enza zaden Co.)% &S 2011 8¢€ 3ol IF3ke] 2011 9¢ 19
AEdsdri=d %E]QN ol A} ¢+H(Grodan Co.)# LC(Oasis Co.)ujAlol <} (EC 3.0 dS'm},
pH 55)°e 82 83 ¥ 5 By 354 180 x 33cm Aoz 2% AAsde. A =
d= 59 ECE 22~30d$'1’n , pHE 55~5.82 HWHeloA Fa3h Ao dYFaS F4
AL 90~100]-cm 2 o F% 80~100mLE ZAsta =, 7129 w2A¢l 100]-cm 29 4 3
o] Fo 13 FFE  100mL(100-100)¥  90J-em2¢]  FF A F 13 FTF

[e)

2k
90mL(90-90), 90J-cm 28] & Feo] FF 13 3% 80mL(90-80) T9o WHoz gAs ¥
TR, AAFeS 2R o7 F9a 7|eF AEHE S sFAYE BIPo =3 pH, EC, # A
5o ujdd 13X A HEd 532E =Aste] Haow AASAY FEe 20119 1Y 249
H

S

:

o 11

F-E] 20129 3¢9 30 7HA] 943?3‘}91 H, 3 Fzibs 100g ool Bkl Aol
s &40 = Hde FwoeR 2ASEA AL, 100gr e 43, E3h W
o2 FEste] ASE Z*}TT*“— bR 1072 8h9laL, 7]E AR
ﬁlz*}ﬂf(RDA 1997)ell =3 AT = 444‘?3 3R o7 skl F

T 19 Fa =S 100-100x 8 7F 619mL= 7F kAR w) o & 3}
=tk v @S LC7F rockwool®l A Bt} 38mL A% Bokar, 34
2 rockwoolH Aol A 10% %= =4 FAHAS. wix W ECE LC7F rockwool vl A ©.t}

1.2dS m?! E=A FAHAEY, FFEo] 2L 90-804 g ol A 7}74 =9ke pH¥ rockwool ¥ A 7}
05 A% =A FAHY, FAFFHHA M2 Zol= UAS(E 1-83).
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3 1-83. Effect of irrigation methods of nutrient solution on conditions of the drain and

slab of paprika (Capsicum annum ‘Veyron') in rockwool and phenolic foam slab.

Irrieation I?ﬁjiftn Drain amount Drain Water EC I

Substrates metgho s or plant per plant rate content in slab inpslab
<§]L gay,l) (mL day ) (%) (%)  (dS'm?

100-100 619 a¥ 209 b 338 b 65.6 b 49 a 6.1

90-90 603 b 215 a 35.7 a 689 a 44 b 6.1
Rockwool

90-80 582 ¢ 177 ¢ 304 ¢ 63.6 ¢ 51 a 6.1

Mean 601 200 33.3 66.0 4.8 6.1

100-100 619 a 227 b 36.7 b 529 b 6.1 a 5.7

90-90 603 b 290 a 481 a 53.8 a 55 b 5.6
LC

90-80 582 ¢ 196 ¢ 33.7 ¢ 529 b 6.5 a 5.6

Mean 601 238 39.8 54.9 6.0 5.6

T em™ - mL plant ! drip %

YMean separation within columns by Duncan’s multiple range test at 5% level.
BS54 Hlael A rockwoolo] LCHiAI BT 4ol Aa 5ol fAstd o, #apg= LCH
al

A7 B Fddw wRHEESE 90-904 7 MY 2% o] A

g Aol AFHE FFoIUot Fahr 1Y BRS(E 1-84)
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3% 1-84. Effect of irrigation methods of nutrient solution on the growth of paprika

(Capsicum annum ‘Veyron’) in rockwool and phenolic foam slab.

Irrigation Plant  Main stem Stem Leaf size (cm) No. of  Fruits of

Substrates height length diameter branches 1st group
methods”

(cm) (cm) (mm) Length  Width  Per plant  per plant

100-100 170.1 a 304 a 149 a 165 b 9.7 a 244 a 7.7 ab

90-90 1712 a 299 a 15.7 a 183 a 104 a 233 a 75 a
Rockwool

90-80 1694 a 30.7 a 156 a 169 b 100 a 230 a 80 a

Mean 170.3 304 154 17.2 10.0 23.6 7

100-100 159.7 a 30.7 a 151 a 16.3 a 95 a 229 a 8.0 ab

90-90 158.0 a 309 a 147 a 155 a 96 a 210 a 78 b
LC

90-80 163.0 a 30.0 a 151 a 165 a 9.7 a 21.3 a 83 a

Mean 160.2 30.5 15.0 16.1 9.6 21.7 8.0

T em™? - mL plant ! drip .

YMean separation within columns by Duncan’s multiple range test at 5% level.

jus)

BA E5el me 5G] Aol= flA, FATEEUEEE 90-90F 2ol o] =
ol FARAL 90-80A ol A HytdFol weks. B, A=, FF5FA, A= At
]_

2ol 7k A= (3 1-85).
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3% 1-85. Effect of irrigation methods of nutrient solution on the qualities of paprika

(Capsicum annum ‘Veyron’) in rockwool and phenolic foam slab.

Fruit size (cm) Mean fruit Soluble  Fruit Pericarp Hunter value
weight  solids hardness thickness
width (g)  (Brix) (g/omm)*  (mm) L a b

Irrigation
methods”

Substrates
length

100-100 96 ab® 91la 1719ab 71la 1593 a 069 a 452 a 259 a 43.0 a

90-90 98 a 9.2 a 1740 a 7.0 a 1,609 a 070 a 449 a 267 a 425 a
Rockwool

90-80 95 b 9.2 a 1680 b 72 a 1,589 a 070 a 455 a 255 a 413 a

Mean 9.6 9.2 171.3 7.1 1,597 0.70 452 260 423

100-100 9.7 a 9.0 a 1713 a 70a 1607a 068 a 468 a 261 a 442 a

90-90 9.7 a 9.2 a 17277a 73 a 1610a 069 a 481 a 274 a 432 a
LC

90-80 94 b 9.1 a 1672b 71a 159 a 068 a 473 a 253 a 414 a

Mean 9.6 9.1 1704 7.1 1,605 0.68 474 263 429

T em™? - mL plant ! drip .

YMean separation within columns by Duncan’s multiple range test at 5% level.
*Rheometer probe ®5mm.

AEEY T2 LCWIAI 7 rockwool Wl A Bt} =9 HH 2 = dEg A= 100-1002}
90-90A] 2] 7} W] S=3FF AR, 90-80A 2l & W& L%Sﬁ TS B LCui Ao A4 &= 90-904 &
oA 7HY =2 FHE BAa 90-80A A 7 vt s HY(E 1-86).

32
U[o
o
2,
2
ol
|l
o
=
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¥ 1-86. Effect of irrigation methods of nutrient solution on the yield of paprika (Capsicum

annum ‘Veyron’) in rockwool and phenolic foam slab.

No. of fruits per plant

Irrigation ~ Marketable Yield
Substrates fruits Unmarketable® I
methods” (%) (kg plant ")

Marketable Total
Small BER Total

100-100 915 a¥ 05 a 02 a 0.7 a 6.9 a 7.6 1,220 a

90-90 909 a 05 a 02 a 0.7 a 6.9 a 7.6 1,246 a
Rockwool

90-80 874 b 06 a 02 a 0.8 a 6.2 b 7.0 1,076 b

Mean 90.3 0.5 0.2 0.7 6.7 74 1,181

100-100 91.2 ab 06 a 0.1 a 0.7 a 6.9 ab 7.6 1,226 ab

90-90 937 a 04 a 01 a 05 a 73 a 7.8 1,318 a
LC

90-80 909 b 05 a 0.1 a 0.7 a 6.6 b 7.3 1,154 b

Mean 91.9 0.5 0.1 0.6 6.9 7.6 1,233

T em™ - mL plant ! drip %
YMean separation within columns by Duncan’s multiple range test at 5% level.
*Small, <100g; BER, blossom end rot; Others, diseased and bent fruits.

LCHl A= rockwool W]l A .t} H G=2 o] yvrol njedgro] wWr] uio] &EH k4§ o] vral EC7F
FA = o] rockwool Bl A] & &<} o 5 2]
o] vrolx]= fRlo] & = S wEhA V|E FAFFHHEYG S Fow AF FF
! =z |

et Wl 90-90A 7 Aoy A5 B el § e
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g 2Z2]7} ‘Mazzona' (Enza zaden Co.)%%S 20119 1€ 249 u£sle] 2011 39 749
Frdrled fFEl2 oA 4 (Grodan Co)ull Ao & B 354 180 x 33cm FA o2 2

1
e Al W gl Fakel sglm, Fel e ¥ A%l AP

=4, 234 A+= ReduHeat, GreenShade, WhiteShade %< 1:59] H| &2 3A&A F11F &=

=
F574 ¥lulelA] WhiteShade A&7} 24o] 7Hd Al Slo] Z 5. (ControD) = =%

| 2] o] =
o] 7}# #etar A% 29kom ReduHeat®l GreenShade #2]& H| 23 =508 (3 1-87).

3t 1-87. Effect of shading agents on the growth of paprika.

. Plant Main stem Stem Leaf size (cm) No. of
ght length - diameter e

(cm) Length Width per b

Control 1726 ¢’ 352 a 172 b 278 b 181 b 236 a
ReduHeat 196.8 b 348 a 19.0 a 30.4 ab 20.1 ab 230 a
GreenShade 204.2 b 359 a 189 a 30.0 ab 19.9 ab 23.3 a
WhiteShade 248.0 a 36.7 a 16.2 b 329 a 219 a 236 a

“Mean separation within columns by Duncan’s multiple range test at 5% level.

WA =27)9 HtdES WhiteShade 21 2]7F 7+ 2 A9 29 Controld] 34 =A7)= 743
23 HAdFE $okS. ReduHeat®t GreenShade A= H]S23 FFo|e. A=
ReduHeat®} GreenShade #&]7} H]$23F =02 =93 Control¥} WhiteShade #*8]& Sk
o T Controle]l 7Hg =93 WhiteShade &7} 7H4 Wok3-(3 1-89).
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3 1-88. Effect of shading agents on the qualities of paprika.

Fruit sizelcm)  Mean ) _ Hunter value
Shadin fruit Soluble Fruit Pericarp
acent g weight solids hardness thickness
£ . ( g)  Brix) (g/5mm)’  (mm)

length  width g L a b
Control 97bp* 90b 1825 b 79 a 1,603 b 068 b 469 a 260 a 440 a
ReduHeat 95b 94 ab 2016 ab 7.7 a 1,709 ab 0.72 a 484 a 276 a 430 a

GreenShade 95 b 97a 2041 ab 74 a 1,827 a 0.71 a 488 a 276 a 430 a

WhiteShade 104 a 92 ab 2142 a 71 a 1,620 b 071 a 472a 202a 414 a

“Mean separation within columns by Duncan’s multiple range test at 5% level.

AHEZL Controlo] 82.6%= 714 Sot=d, 239 w2 ey Axy So] HjAEZy uajo]
weks. A¥E F38354E ReduHeat®t GreenShade A &l7F 9 81709F S/= M| =8

WhiteShade A 2]= 712 7Hd A 5. %S ReduHeat®t GreenShade *&7F 7Hd =9kal

Control 7} @& %S5 H Y S(% 1-89).

3 1-89. Effect of shading agents on the yield of paprika.

No. of fruits per plant

Marketable

Shading . X Yield
fruits Unmarketable -1

agent ( lant ')

£ (%) Meketable  Total 8 P

Small BER Sunburn Crack  Total

Control 2.6 05 04 0.4 0.2 15 7.1 86 1,301

ReduHeat 915 0.2 0.2 0.2 0.2 0.8 8.1 89 1,638

GreenShade 91.1 0.3 0.3 0.1 0.1 0.8 8.0 8.8 1,642

WhiteShade 91.7 0.2 0.2 0.1 0.2 0.7 7.0 77 1,507

2. gof

Control& A So] 9=xo] n|AEI DAo] Wolx1 H}AA7| %= FFAdte] ko] Yrolx 1

WhiteShade *2]& AgEo] AUA| Al =of gETo] Zall A 2arp 2 =% 2F9ddd Ao =

g T 2F3A Q] GreenShade= 71 U A2 ReduHeato} W<z3sh A &3 3 EA4S

HA.
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29. LC #iA ¢} Coir #iA1 9] FAsaHHol gze)7t B3 54

7k AT A

(1) 71 WA coir WA FHGPE FeAFFgel v Srelsh AT A4

U Als 3O

(1) 9wz 7} =4 ‘Coletti’ (Enza zaden Co.) -50% 20123 8 26¥ o 240%F ¢ = 1o
gE3ke] 2012 99 109 FH(EC 2.0dS -mY, pH 5502 EFAZ ¢HEe (10cm
x 10cm x 6.5cm)ell UAFE o] 2892 (An 5, 2002).

(2) £gol 10v] ez AM=AE Wl 2012 99 25Ul 200m*e] fr2]&2 oA coir(Dutch
plentin Co.)¢} LC(Oasis Co.) iAo %FH(EC 3.0 dS-m!, pH 5508 83| L3 4
B T 3F4 180 x 33cmitA oz 2% AASIA . AH] FTol= 59
S-m!, pHE 55~589 ®HolAx FH3

(3) Az FAFTHE FALAF 100, 70, 50] - cm” ‘%1’ 13 ¥+ 27+ 100, 70, 50mL, *+
A4 50] - em”® B 18] FHF bmLE 25

(4) wiA¢] 3} (pH, EC)2 &%1357 E%Z/\V]T ] olsto] #4158k = (R.D.A., 1997). Hl
A9l EC¢} pHE= electric conductivity2} pH meter(F-54BW, Horiba Co., U.S.A)Z =43}
A, T 20139 1€ 8YFH 20134 59 6¥7bA] dESHEH, TS 2L(250g ©]
A, L(200~249g), M(150~199g), SM(130~149g), S(100~129¢)E A==, 181
25(100g w®Ivh), w32 53, 7193, Wi 585 HAAEIE skl A S

(5) WA FASe] MwE A HY, FE, AEFA, AAS 2 FE 5
e

t

IH

2%,

o
A A2 A7 = (RDA, 1997)

FARE T Wb 1072 sklaL, VIE 2ARE XS
of &g
6) AT vl Gy 3o R S5, TAEAS SAS TRIHE o] &3t A5 S

= S =L

el ECE A5 59 25~5dS'm e £35S fX3t9sd, Aed ECo AAH sl
A 50-45 AE7F T oA RFoA ek, 50-50 A7t A SAHRS (Y 1-24). A
THEE 50-45 A7 7 Ada, 50-502 70-70 A2 7F WekS. wid #e 100-100 A &7}
7 wekal, 50-45 A7t 7 @912111, LC wiA 9] s eo] coir MX Kt} BhS. o]zt
ol f witol &ElH ECE 50-45 A7} 7Hg =kar, 50-50 2ol A %%grﬂ Hj %] ghol| =
LC ®j=x19] EC7}F A FAEM(E 1-90). & F5 WE ASEAGAA 50-50 2}
70-70 A7t 2ol Ax dAV|= M FS. 50-45 HEli= 23] é“uu olo] o} YKo
A, WA kel coir HIA Q] 2F o] Aa dAV|E A LC WA RG A&o] FHH =
AEgE BAS(E 1-91).
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19 1-24. Change of the drain solution EC of the slabs affected by irrigation methods in

coir and phenolic foam (LC) culture.
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3 1-90. Effect of irrigation methods of nutrient solution on conditions of the drain, water
content, EC and pH in coir and phenolic foam (LC) slab of paprika (Capsicum annum

‘Veyron’) culture.

Irrigation . )
o Drain amount Drain EC
Irrigation amount . pH
Substrates per plant rate in slab )
methods” per plant B i in slab
» (mL - day ) (%) (dS-m?)
(mL - day ')
100-100 715 305 427 4.9 6.1
70-70 742 298 40.2 4.3 6.3
Coir 50-50 751 282 375 4.1 6.3
50-45 658 122 185 54 6.0
Mean 687 214 30.6 52 6.1
100-100 715 327 457 6.1 5.9
70-70 742 322 43.3 54 5.7
LC 50-50 751 315 419 4.6 5.8
50-45 658 138 20.9 6.7 5.6
Mean 687 233 33.3 6.4 5.8
Significance”
Coir (A) ok * * * ns
LC (B) ok % * % ns
A x B ns * * * ns

Irrigation amount (ml) per accumulation radiation (J - cm %) a plant.

"ns, *, ** Nonsignificant or significant at p=0.05, 0.001, respectively.
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F 1-91. Effects of irrigation methods on the growth of paprika (Capsicum annuum
‘Coletti’) in the coir and LC culture.

Irrigation Plant No. of Stem  Main stem  Leaf size (cm)
Substrates methods height branches  diameter length
J - an*nly (cm) per plant (cm) (cm) Length  Width
100-100 205.4 26.6 20.0 271 27.7 15.8
70-70 224.1 26.8 214 25.8 28.6 16.1
Coir
50-50 221.0 27.3 20.9 27.0 29.3 16.2
50-45 198.6 26.9 21.1 26.4 274 159
100-100 203.2 25.9 19.6 26.9 27.2 15.7
70-70 208.2 25.4 19.0 25.9 27.8 16.4
LC
50-50 204.4 26.2 21.5 27.3 279 16.3
50-45 1914 26.6 21.0 26.9 26.7 156
Significance”
Coir (A) * ns ns ns * *
LC (B) * ns ns ns ns ns
A x B * ns ns ns * ns

“Trrigation amount (mL) per accumulation radiation (J - cm ) a plant.

Yns, *, ** Nonsignificant or significant at p=0.05, 0.001, respectively.

stz gk Al F owjA e e S5 HE B 50-45 A2rF e ol 7 waL g e
el i, thiel 100-100 A& A+ 50-503F 70-70 A= e wgo] FAsA X 2
o9& ©li= 50-45, 100-100 Ao Frrfo] vrop Ho] o] W Aow kg (A
1-52). #5448 50-502 70-70 A 2|7} 2t sl Aa F#Aa, dFE =t 50-45 A

= o #do] A HwRlow HF

Az eh FFol g AaL wieks. wiAZell= coir MiA
= AFIUe. HAFTFALG AAFE A7 /IS (E 1-92).
50-507 70-70 A7k #9kal, 50-45 A b 7P wokE. AEIAFE coirdl A
45 A&7k 15870 = @ekar, 50-503F 70-70 A&7k A A5, LC viA ol A<= 50-50 2] ¢] 4
mE7E 168702 @kal, 100-100 A2 7F 7 A9l WS ek wiad et £ 2
s, 50-45 A& 7F 7 Bkl 50-507 70-70 A= wAe]l A Aol g, vl
o= LC wiAol A Ao} wi3A 53 Aol @okd. 7 coir MiAelA = A3k A}o]
MAARE, LC iAol A= 100-100 A 2] 7F 74 ek 50-50 A 2f e} 50-45 A2}’ 57hst

Aol Azl = Aol b fl& (% 1-92 AlS).

ox M1
ol\
S
_O‘L

5
i
flo

ol
T

(T

N
—_

rr
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Coir LC

AR 1- 52. Pictures of coir and LC slabs after paprika cultivation.

¥ 1-92. Effects of irrigation methods on the fruit size, weight, pericarp thickness and

locules of paprika (Capsicum annuum ‘Coletti’) in the coir and LC slab culture.

Irrigation Fruit size (cm) Mean fruit Pericarp No. of
0. 0
Substrates methods weight thickness
J-a’nly length  width () (mm) locules
100-100 8.6 9.3 207.0 7.3 3.8
70-70 8.9 94 215.1 75 3.8
Coir
50-50 9.0 95 215.7 75 3.9
50-45 85 9.3 204.2 7.2 3.8
100-100 84 8.9 201.9 7.0 3.9
70-70 8.7 9.3 207.3 7.3 3.8
LC
50-50 8.7 9.2 206.4 7.3 3.9
50-45 85 8.7 199.0 7.2 3.9
Significance’
Coir (A) * * * ns ns
LC (B) ns * * ns ns
A x B ns ns ns ns ns

Trrigation amount (mL) per accumulation radiation (J - cm®) a plant.

"ns, *, ** Nonsignificant or significant at p=0.05, 0.001, respectively.

- 235 -



& 1-92. (A15).

No. of harvested fruits per plant

Irrigation Marketable

Yield
Substrate  methods fruits et Unmarketable’ B
0 an*nll (%) Total (1020

e gyl BER Others Total

100-100 92.7 152 0.5 0.4 0.1 1.0 10.5 10,594

70-70 94.3 14.4 0.2 0.2 0.1 0.5 10.9 10,429
Coir

50-50 954 149 0.2 0.1 0.2 0.5 10.5 10,821

50-45 91.2 15.8 0.7 04 0.1 1.2 11.0 10,863

100-100 90.4 14.9 1.0 0.5 0.2 1.7 9.8 9,627

70-70 939 16.0 0.6 0.3 0.1 1.0 9.5 11,168
LC

50-50 94.7 16.8 0.5 0.2 0.2 0.9 10.2 11,675

50-45 89.5 16.5 1.3 05 0.1 19 9.9 11,333
Significance®
Coir (A) * * * * ns * ns *
LC (B) * * * * ns * ns *
A x B ns ns * ns ns * ns *

Trrigation amount (mL) per accumulation radiation (J - cm®) a plant.
YSmall, <100g; BER, blossom end rot; Others, diseased and bent fruits.

*ns, *, ** Nonsignificant or significant at p=0.05, 0.001, respectively.

o aot
Wle] ECE 50-45 A7 F WA WFolA g 50-50 Ak A fAHLLh volge

ol
100-100 A 27} @kaL, 50-45 A&7} 7Hd Ao, LC wjA o] vjH o] coir viA| Hoh Bk
AEEAANA 50-50 A9t 70-70 H2l7F 2ol A o AV|%= 7 . 50-45 A g

ol g3 Qo] Aol Agol FAGGL. WA

coir WA 2] o] Az ¢ AVI=

LC vt} A&o] FXHE 4TS B4

ol Ai H, #FTE =% 50-45 A

= coir WA 9] Aol A3 FAoW HFE F7FE= A

b 9Ae. AEELS 50-507 70-70 A7} E=9kal, 50-45 AUt M @S AEANSFE

coirdl M= 50-45 AH7b 15870% @okil, 50-50% 70-70 AH7F AAE. LC WA oA =
%

50-50 #2]9 AEFF7F 16870 Bekal, 100-100 A8 7F 714 A e, vjAEaE= Aol uf
A7 F2 B =, 50-45 A2t 7 Bka 50-503 70-70 A2l Aol A
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Fol 5. iAol = LC wiA|oll A Avpe} wip 53 o] WtE. 2 coir iAol A
Aol Apol7h gldAIRY, LC iAol A= 100-100 27} 7H& wekar 50-50 = 2]}

50-45 A E7F S7ksks A&l Aol = Aol 7k filE

%]
L
Ry
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30. A1704F phenolic foam sheet typedl#] 9] =8 S<=oF W3} Fo|o}

=
A W SAHS B3 dvie A 3 AU wiA 9

.-

7k A
(1) AW Tgue] 4

(2) Phenolic foam sheet

A
a2

4k

A 1+%F8 phenolic foam sheet¥] #] 411t
ype HH 4 S

S ™
= =
SR A WSS Fo] A4 SR FFAY] 44

—

15 ==L
(1) A3 A=

(7}) Grodan rockwool (sheet type) (Grodan Co. Ltd., Denmark).

(1) Phenolic foam LC (sheet type) (Smithers Oasis Co. Ltd., Korea).

(t}) Phenolic foam LC-lite (sheet type) (Smithers Oasis Co. Ltd., Korea).
(2) AdHda: BAdstn &5 24
(3) Addg: 201213 6¥€ 18U ~7¥ 54(18¥%H
(4) A Ae: 348 x 39kE “gd o] ujx]”
(5) FAF W

st W3k WCM(water content meter, Model: WGM-H, Grodan Co. Ltd.,
Denmark)S ©]-&3sto] 4A17F 14 1091 54 — A7+ AA

(b)) viA S FAlD A =S o] &dko] 4-8A1%F FA o ® 18U% kA x AHMA SA
L= < I U1 4
272 AFE3E sheet type (el RW)HA| 9} 2F /2 sheet type =3 HIX|ZEA]
phenolic foam LC(°]3d} PF LC)%} phenolic foam LC-lite(¢]3} PF LC-lite)?] & 3F9| WA=
o]-§sto] A AF wiAEF d T A BF E<l 20129 649 199 EE A W
sl (water contents)S 100% 92 (1d 1-25). % 10932 4A17F 3tF 02 =4 g9l o,
1IEAFHE 8A7F HF o2 FA43As. 54 o4 PF LC PF LC-lited] A= 70%= 1+
Abgh i o]l vERwew, tixz8 RW(G)HIA &= 61% % 7 w2 i gr=Fo] e

SEES =4 sl u eA W FUEET EobAA WA W FETe] FAHE AL
HE T A M o P 2 U PUEET FolAuA WA 0 FE Gl Ftel
AL BE 5 ANS(1Y 125, WA FE G5 PP LC-lie At A&H 0w 7
Y e SR GFUe RASEov, PFLCSH RWHlA #02 e ghe tehy. wx )

AAl PF LC-lite’t 7H¢ FARem, d&Foz RWHIAI S PF LCHIAl &M= (19
1-26). PF LCHiA]7} PF LC-lite®t RWHIA] Bt} FEAZ 79SS, FA =4 494 PF LC
2] 7} LC-lite sheet typedl#| Rt} vr2 3hs Yelll S #iX|7F ¢ Az 9 o 7bx] oF 18
d A AQH(F 1-26). WA FA W= 54 34A M FAKRY LC sheet typerl A
FAI7F LC-lite sheet typeti#] FAETE vrolxl 5. 54 4dxo] RWHlX Et}h PF LCHIX| 7}
g 7t 9A = A4S yEerd. e FA Al 71K PF LC-litem| X1 7F 7Hd A3 RW

PF LCHIA] o2 Fe EAZS YJetys. RWHIA = wjx 9] AtaAyF3 vja=S &o]skA st
T 83E GA 28 & F JAEE vty e &5 e 6K i s5Ed m A F A7 o
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—

AL op 30

>
A
B
}—A
O‘l

H -53). PF LC-lites= i+ wheh apfol F& wHEA &
FH FAZE EA FA | Aow 3dE. Sheet typef A& ©
sto] A= A Al PF LCWiA = = 3heako]l oF 55% o]sk o o, PF LC-litemf A= <
| oF 40%% W 8 &3S sfof Ik ddH. ol2d o]fr= sheet typedl] A €]

cl ShEe] zbol7F vhar PF LC-litew A1 2ok PF LCHY

=
o A Yo} o] E Hedstr] ff& dd THEVIES A9k 2o 24

_

2},

2 Aol Al 37FA] sheet typedl Aol A1e] g Wsle} x| A H4& F

T TFEA7 AAe fd 2¥S JyS Ay, PF LC-litewl A &3z A wgst

PF LCe RWHIAH T} FA% W3 glo] tAHo= FAH= S & 5 AAS. Sheet type
Ad AZx7HA 189 A=7F 22%. PF LC, PF LC-lite¥] #] &} nlgto] & of o uw}

2 FEETH, FA Wl 2ol LPE} oz Aup Ag A RW(G) WA e 5L3kA HjA|

3 =

.

(o]
o,
1z
=2
/ST
o
¢
il
9,
offl
e
ot
BN
nd
=2
>,
lo,
>
oo d
o,
i)
ko
i

100

—e— RW(G)
—v— LCite

60

40 +

20

Water contents of medium (%)

6/19 6/20 6/21 6/22 6/23 6/24 6/25 6/26 6/27 6/28 6/29 6/30 7/1 7/27/3 7/4 7/5

Date

2% 1-25. 2172 phenolic foam sheet typedl#]¢] FfHo] we FESF==% W3l RWG),
rockwool (Grodan Co. Ltd., Netherland); LC, phenolic foam LC (Smithers-Oasis Co. Ltd.,
Korea); LC-lite, phenolic foam LC-lite (Smithers-Oasis Co. Ltd., Korea).

- 239 -



9 —e— RW(G)
it e —v— LCdite
C
E 3t
S
[}
2
5
5 2T
Q
=
1k
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

6/19 6/20 6/21 6/22 6/23 6/24 6/25 6/26 6/27 6/28 6/29 6/30 7/1 7/2 7/3 7/4 7/5

Date
29 1-26. A7 phenolic foam sheet typePl Aol &7/ wE FA W3l RW(G), rockwool
(Grodan Co. Ltd., Netherland); LC, phenolic foam LC (Smithers-Oasis Co. Ltd., Korea);
LC-lite, phenolic foam LC-lite (Smithers-Oasis Co. Ltd., Korea).

AR 1-53. Sheet typePl Al FFoll & =F W3} Fol9f FA W3l 44

i
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31. 21782 phenolic foam sheet WA & o]&3F EnfE 9] Hlolo} S Y

7h ATEA
) EvtE S8 A6 A] ARS8l Qe L%HHX]% A7) Y3+ 270 phenolic foam sheet
typei Al & o] &3k A=A 7heA

(2) e 29 217188l A] phenolic foam LCQ} LC-lite®] sheet typeui*] 2] 3}&-8& ulj =] ZA]
A&7 T

L2 ==L
(1) 28 A= Lycopersicon esculentum Mill. ‘Rafito’(Monsanto Seed Co. Ltd., U.S.A)
(2) A4 AAYsn & &2
(3) AU 20120 7€ 9Y ~30¥(22¢7H)
(4) 2@dA:
(7h) A& 3-8 x 39k x 150704 = 1,350H
(1}) Sheet ®IA| &5
D Grodan rockwool (sheet type) (Grodan Co. Ltd., Denmark).
@ Phenolic foam LC (sheet type) (Smithers Oasis Co. Ltd., Korea)
@ Phenolic foam LC-lite (sheet type) (Smithers Oasis Co. Ltd., Korea)
(5) A BH
(7h) =i A1) skskd: wiA o pH, EC WA (A d, $)

5
(b 2GR 23, sEs S 2o, A% 27, U, 9E 4, AR BAFR 28BS
o]
=]

|= ) =T
ol PF LC-litef Aol Al 91.8% = St uix] RWHIA| KBt} A vepd. i dolAh g dFe
2 1599 el 5. 50% ol 8 e BE AT oF 5~6Y HLEE A s U
Byl 50% wWolAh e U= PF LC-litev Aol A 502 7Fg Wity RWHlA &= 51°] 23, PF
LCHi A= 9& ARy 64Uo= t& A B} 1d AE ¢ A%ls. dols 3
f Q1 PEF LC-litemi Aol A §-3F A5 Ho @A o g de| AFEHIL =
A de= 7S B 1-93). 3 F 2394 EvtE B A{RAE
Fe RWHiA 7} 151ecm& oA Al 714 Zd1oew, PF LC, PF LC-lite®] #] 01]/\1 6.7cm, 6.6cm
dol2 Z+zy A H. AuE5S RWHlA| 7F 78cm=Z 7 Z%lo ™, PF LC, PF LC-lited]#] =
& Z}7} 29cmét 27cm<o] AdE yeh ol g AdE RWHIAoA ] EntE He tha *
tel o dukd. shES RWHIAO A 73cm2 fodo2 A £719 A4S Yehle
4 AA] RWHIAo A 1.9mm=z FAYeH, S22 PF LC-litedf A 7} 1.2mm, PF LCH{#| 7}
Amm= 7 k. 99 gk RWHIX A 1wi7b o] 2 235 Yed(E 1-94). 9%, 4
b, QA AT AT AE55S RWHIA A B A2l vls] 7HE =& kol SAHHA=
1-94). AwrH o2 PF LC, PF LC-lited] A= T d3tA A5 st om, o wixoM = =3
st o] AA wWo] xpeh@Ado] doju= AL #F & F AR 1-54, 1-55).

lo 10 o
m;&

Tood o

N

3|
A

O:

—~

o>
=
:\_I‘

uE



g}, QoF

A7 w2191 PF LC-litew] #] o] #ol&2 3t d o Aol oA sheet type T H|A]
¢l RW(G)®AxHtt PF LC, PF LC-lite MiA & oA A%3 ASZAHAE 29SS RW(G) A
AEL 9 oy =Ho] dojys FEAdo] LA Colg e BEAHS sAsty] el

sheet typeri#|oll <Feie] A4 &5 Az, sl A& Auf Hde A

do 2
r_?L UIO

Ll

- 242 -



AFZ1 1-54. Sheet typedl#| FFol wWE EvLE TRafito 52 I35 F 238 #o A5,
Netherland); LC, phenolic foam LC

RW(G), Grodan rockwool (Grodan Co. Ltd,
(Smithers—QOasis Co. Ltd., Korea); and LC-lite, phenolic foam LC-lite (Smithers-QOasis Co.

Ltd., Korea).

AFZL 1-55. Sheet typedl Al FFol W2 EvlE Rafito F32 335 & 239 A AS.
Ltd., Netherland); LC, phenolic foam LC

RW(G), Grodan rockwool (Grodan Co.
(Smithers—Oasis Co. Ltd., Korea); and LC-lite, phenolic foam LC-lite (Smithers-Oasis Co

Ltd., Korea).
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¥ 1-93. Sheet typet}#| 7o w2 EvnlE Rafito’ FE2 wol&.

) Germination MGT™ Ts"
Medium® MDGY

(%) (days) (days)

RW (Q) 89.2 a¥ 159 a 112 a 51 b

LC 875 a 159 a 109 a 64 a

LC-lite 91.8 a 159 a 115 a 50 b

‘RW (G), grodan rockwool (Grodan Co. Ltd., Denmark); LC, phenolic foam LC; and LC-lite,
phenolic foam LC-lite.

YMean separation within columns by Duncan’s multiple range test at 2 = 0.05.

*Mean germination time.

“Mean daily germination.

"Days to 50% germination.
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3 1-94. Sheet typedl Al Fol W& 3F F 239 A EvlE Rafito’ 559 A5

) Epicotyl Hypocotyl )
. Plant height Stem diameter
Medium” length length No. of leaves
(cm) (mm)
(cm) (cm)
RW (@) 151 a¥ 78 a 73 a 19 a 3a
LC 6.7 b 29 b 38 b 11 ¢ 2b
LC-lite 6.6 b 217 b 39 b 1.2 b 2b

‘RW (G), grodan rockwool (Grodan Co. Ltd., Denmark); LC, phenolic foam LC; and LC-lite,
phenolic foam LC-lite.

YMean separation within columns by Duncan’s multiple range test at 2P = 0.05.

¥ 1-95. Sheet typedl A FFol W2 35 § 23U A EvlE Rafito’ F59 A5,

Medium? Leaf width Leaf length Leaf area Shoot fresh Shoot dry
edium” .

(cm) (cm) (cm?/plant) weight (g) weight (g)
RW (G) 1.69 a¥ 51 a 10.25 a 044 a 0.03 a
LC 094 b 25 b 270 b 011 b 001 b
LC-lite 0.82 ¢ 23 ¢ 248 b 0.10 b 001 b

‘RW (G), grodan rockwool (Grodan Co. Ltd., Denmark); LC, phenolic foam LC; and LC-lite,
phenolic foam LC-lite.

YMean separation within columns by Duncan’s multiple range test at 2 = 0.05.
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32. A7 phenolic foam sheet WA S ©]8-3F ErnlEQ] wdlolel 51 A%
(F7H23)

7k A

(1) ‘31. AI702 phenolic foam sheet WA & ©]-&3F EnlE o] wolel §1 A Ao gt F7Had
(2) EvlE SEE 93] A2 A7 phenolic foam sheet WA 2] & I3 A7k 314+ AA

SE,
ol
hinid)

L},
(1
(2)
3) A
(4) A&dA:
(7h) A& 338 x 39kE x 15070 A = 1,3509
(1}) Sheet type Bl A]
@ Grodan rockwool (Grodan Co. Ltd., Denmark).
@ Phenolic foam LC (Smithers Oasis Co. Ltd., Korea)
@ Phenolic foam LC-lite (Smithers Oasis Co. Ltd., Korea)
(th) A=A Sonneveld EVIE =4
(2} &3 pH® EC: 6.0, 3.5dS'm™
(5) A BH
(7h) AAAge] FAWMSE o]gste] ZF v I — FAMEe] SHo mE dUE AA
(th) m=e] gk wiA o] pH, EC W354
(th) ZARE: dho}

-3
AT A=F, 954 5

2

. Lycopersicon esculentum Mill. 'Rafito’(Monsanto Seed Co. Ltd., U.S.A)

. = H 2
LA g e

12012 10€¥ 69 ~294 (24471

(TR 1o

oo oo gel
e o 24
o b

2

Fol- &2 PF LC-lited] A ol Al 85.7% 2 fFod o= =2 s yvedlen, RW, PF LC si=|ol A

80.7%, 79.2% <=9 Wol&S YeElH(FE 1-96). ool U4 PF LC-litew) % ol A
054 =% 7 wele HwolE e BE Ao 7~8d A% Z3 o, 115 PF LCHIA

TI9E JPg wers 50% WolihQdFE RE A oA 392 o7 YEhA &
P (E 1*96). AA A EntE Fxpo] dhofo] glojqE A7 vl PF LC, PF LC-lite®l
Ao A -3 At e, 9F F 23U A sheet type HIA oA EvlEES §H3 A3 RW
R A 22, el stelE, A4, A7, 9UA, AGE AAFTI YN dEFol 747t
13.1cm, 6.7cm, 6.4cm, 1.7mm, 3.2, 10.0cm? 55g, 1.13g9 oz RE & oA 9
g e ASS B 1-979F & 1-98). A/ wj#] PF LC PF LC -lite9] A&
MRt 453 S5 AE AR FHS AFAHRE vEY, BF T o249 Bk A
sheet typerl#]9] T/F4E B ASHElE #HEs] 2 Ao PF LC-litew Aol A th& A2+

J

O
S

Bt} i (root zone)o] Wol W H AS #E & = AANSAHR 1-59). 1Y 1-282 FHHE
iAo RAWIE =43 Ay U3 o4 1500mLS AHAF § EZFE wjRo FAE=
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RW(G), PF LC-lites] #| ol A -A}3F <l 4g Z12]al PF LCH Aol Al 25g°] 4 H. LCHl
Al FAZE ARE oldtm Zasted b5Yol A8 H. 5dACl LCHiAYl #E H%?ig RW,
PF LC-lite= ®|A] A7} 22¢02 7HA4sgS w A4S 319S. 19 1-29% H#x Z7Hd
vjel ko] Wsle =A% Aol RW, PF LC-lite ¥ 7} 6L Aol oF 30% Aol ujo kS wj
=3k Aol Hlall, PF LCM A= 5440 40% wiel kS ®ol PF LC ®j*7} PF LC-lite¢t RW
iAo HlE 10%0]d =2 wFES B 22 49 SAS #F 9e u, g2 mA
B3] PE LCHiA| ol M o] & Hfgo] Ao wmix|7} e Adx Huzg #F 3FE =8 79
of g A o7 ¥ty

. S Ho 9] sheet

A WAl PE LC-liter] A o] Erol&o] Sfwuj=|o] nmlsl $-3}3
o ob

o
Aol A e EvtE BolA AeEHes wgl o A wjA e A =
Aok s ASARE YERE. PF LC, PF LC-litem| X1 o] 54 A
T AR AAAlHA &4 ErtE SEE 98 phenolic foam®lAE A}

g & o9le sow Bud,

[jis

AR 1-56. Sheet typePl Al F 5o EvtE RafitoFF2 SH22% 47,
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e EvE Rafite w58 IF F 249 Ao A

A} 1-57. Sheet typed] A 379
Netherland); LC, phenolic foam LC

RW(G), Grodan rockwool (Grodan Co. Ltd,
(Smithers—QOasis Co. Ltd., Korea); and LC-lite, phenolic foam LC-lite (Smithers-QOasis Co.

Ltd., Korea).

AR 1-58. Sheet typedi#] 7o W& EnlE Rafito 59 32 Z 24U A 7E A5

RW(G), Grodan rockwool (Grodan Co. Ltd., Netherland); LC, phenolic foam LC
(Smithers—QOasis Co. Ltd., Korea); and LC-lite, phenolic foam LC-lite (Smithers-QOasis Co.

Ltd., Korea).
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AR 1-59. 35 & 249 ok Awid sheet typedl A9 FHH ¥alol ASAEH. RW(G),
Grodan rockwool (Grodan Co. Ltd., Netherland); LC, phenolic foam LC (Smithers-Oasis Co.
Ltd., Korea); and LC-lite, phenolic foam LC-lite (Smithers-Oasis Co. Ltd., Korea).
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3 1-96. Sheet typedl#] & ol W& EwlE Rafito'e] ol&.

) . MGT™ Tso"
Medium” Germination (%) MDGY

(days) (days)

RW () 30.7 b¥ 3.0 a 84 a 30 a

LC 79.2 ¢ 12 b 77 Db 34 a

LC-lite 85.7 a 05 ¢ 85 a 33 a

RW (G), grodan rockwool (Grodan Co. Ltd., Denmark); LC, phenolic foam LC; and LC-lite,
phenolic foam LC-lite.

YMean separation within columns by Duncan’s multiple range test at 2 = 0.05.

*Mean germination time.

"Mean daily germination..

Days to 50% germination.

¥ 1-97. Sheet typew Al &7 & v& ¢ 23U A EvlE ‘Rafito’e] A5.

Plant Epicotyl Hypocotyl Stem
L . . No. of Chlorophyll
Medium” height length length diameter
leaves (SPAD)

(cm) (cm) (cm) (mm)
RW (G) 13.1 a¥ 6.7 a 6.4 a 17 a 32 a 3a
LC 91 a 42 b 49 b 15Db 33 a 2b
LC-lite 84 ¢ 39b 45 ¢ 1.3 ¢ 52 a 2 c

‘RW (G), grodan rockwool (Grodan Co. Ltd., Denmark); LC, phenolic foam LC; and LC-lite,
phenolic foam LC-lite.

YMean separation within columns by Duncan’s multiple range test at 2 = 0.05.

3 1-98. Sheet typetl A& 7ol W& 35 $ 2344 EntE ‘Rafito’s] A+

Leaf width Leaf length Leaf area Shoot F.W.  Shoot D.W.

Medium? (cm) (cm) (cm*/plant) (g) (g)

RW (GQ) 3.7 a¥ 41 a 10.0 a 55 a 113 b
LC 28 b 31Db 5.7 b 5.1 a 1.28 a
LC-lite 23 ¢ 28 Db 53 b 46 a 1.34 a

‘RW (Q), grodan rockwool (Grodan Co. Ltd., Denmark); LC, phenolic foam LC; and LC-lite,
phenolic foam LC-lite.

YMean separation within columns by Duncan’s multiple range test at 2 = 0.05.
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120 120

Temperature
_— Relative humidity
100 | - 100
Hll/ ~
— ol l|||| { r\ b | h I le €
Z :IHII'”M, il xl”H l”llll}h"I“H“’]“,”Ilnll l|'||'||”l|“' ® oz
5 fit I '|H|l R s =
2 |'u||||” |||||H||||l|||l D £
5 LA ||||,||||,l||||||l|,| R R E
B oso Pt bt e L e 2
S T T 'u'|'|'||‘n||'|":'|||'"l‘l||'l'|“"||| TR 2
| l | ‘\ | 1 l,|,||l | <
20 LY f f | ! " 4 20
| " '
0 ' ' o

10/6 10/8 10/10 10/12 10/14 10/16 10/18 10/20 10/22 10/24 10/26 10/28 10/30
Date
% 1-27. Sheet typed] A& o] &3to] EnlE SRHAHS st 24 Ui 259} JUF=
H3H(201293 109 69 ~29¢).

—o— RW(G)
—v— LC

—&— LC-lite

Change in medium weight (g)
w

Day after sowing

% 1-28. Sheet typerl#] w2 8]#] FA W3}l RW(G), Grodan rockwool (Grodan Co. Ltd.,
Netherland); LC, phenolic foam LC (Smithers-Oasis Co. Ltd., Korea); and LC-lite, phenolic
foam LC-lite (Smithers—Oasis Co. Ltd., Korea).

- 251 -



—e— RW(@G)
40 - —-0— LC
——v—— LC-lite

30 -

20 -

10

Change in draniage volume of medium (%)

Day after sowing
% 1-29. Sheet typetl Al FFoll wE wjd=Fe] W3l RW(G), Grodan rockwool (Grodan Co.
Ltd.,, Netherland); LC, phenolic foam LC (Smithers-Oasis Co. Ltd., Korea); and LC-lite,
phenolic foam LC-lite (Smithers—Oasis Co. Ltd., Korea).

—e— RW(G)
— o0 — LC
— —v——  LC-ite

Change in drainage solution pH

Day after sowing

29 1-30. Sheet typePlA|&Fo] wE pHE W3 RW(G), Grodan rockwool (Grodan Co.
Ltd., Netherland); LC, phenolic foam LC (Smithers-Oasis Co. Ltd., Korea); and LC-lite,
phenolic foam LC-lite (Smithers—Oasis Co. Ltd., Korea).
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—e— RW(G)
— o0 — LC
— —w—— LCHite

N
T

Changes in EC of medium (dS-m'1)

o
T

Day after sowing

29 1-31. Sheet typedlAEFol wE EC W3t RW(G), Grodan rockwool (Grodan Co.
Ltd.,, Netherland); LC, phenolic foam LC (Smithers-Oasis Co. Ltd., Korea); and LC-lite,
phenolic foam LC-lite (Smithers—Oasis Co. Ltd., Korea).
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7} ATE
(1) A7

(2) Al7HE

= ==L
(1) 238 A =(slab type)
(7}) Grodan rockwool (Grodan Co. Ltd., Denmark).
(4) UR rockwool (UR Co. Ltd., Korea).
(t}) Phenolic foam LC (Smithers Oasis Co. Ltd., Korea)
(2}) Phenolic foam LC-lite (Smithers Oasis Co. Ltd., Korea)
(2) APa Addstu &5 =4
(3) Agdg: 201218 9€ 20¢ ~26L (7471
(4) A& A=
(7h) A=l 438 x 3RkE
(b)) Gz 24 8= dn
(th) &3 pHe EC: 6.5, 35dS 'm
(5) ZAF W
(7h) 9284 (Thymol blue, Sigma Aldrich Co. Ltd., USA)S 1709 <88 thAl A Aol 30mL
A ZF 150mLe] FHS 39z wjd 33](09:00, 13:00, 17:00) A 2] &

b 39 ¥ 583 22

O

T
£ o

s

o

AP 1-60. 459 Sl B wfA oA o] Fole] it Gl flolA olej 2 PF LC-lite, PF LC,
RW(U), RW(G) 4 <. Phenolic foam LC-lite (Smithers-Oasis Co. Ltd., Korea), Phenolic
foam LC (Smithers-Oasis Co. Ltd., Korea); UR rockwool (UR Co. Ltd., Korea); and Grodan
rockwool (Grodan Co. Ltd., Netherland).
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B Zfol e el WE (4 e}

NELER ses
B A ZAHo] 30mLA £ 150mLA S mjed 33 3471
2 o 2o

P

o XN

Bs yepd ALY, RW(U), RW(G)E <
F LC #ix & th& Mg vasts o, wxlol] AFelA 3 ko]
o)gt IR 2o iy F2 dojd S #AF T 5 U
T ASA FAol HAHAT 4w wjx] RW(U), RW(G) <} Y]
2 455 ddE7F ol H (AR 1-60A #x). £d2 Tl mE ECHsE RW(U)HIA <
207% FrASIAL, ofRRENME ECEe] 15dS-m'HAE FATH(H
1-32A ZZ). RW(G)oIA &= vlx 9] S1FEe] ECE 2.0dS'm '#&
#e AEHoR FHEFA(1E 1-32B Fx). dHuX = A x3| AL w}a} =
A Zol7k ddent PRujx|o] ws) wix]e] e} k%o ECEL #Fol7b 0.2-0.3dS-m '
Zols vElES &4 4 AU (2™ 1-32C, D #ZE). PF LC-litew] A &= *LoM]A1~
20dS m A=Y S FASF (Y 1-32C #F=), PF LCHIA & #jA SIFEE A= EC 20
~25dS-m'e] o= Ao} -9 gho] AolE: yEhW WEEIY S (1Y 1-32D Fx). W)
A ofPRFA= 15~22dS m g E WEFolE YEY. g2 mAEY vuEdS W, PF
LCHj A el Al wj =] SIFE ol RFe A ECO Ao]l& #z & 4 J%US. £HE FHd w2
A

o ek 12 X > O

oz
1
2
>

pHe ®3l= hHufA] RW(U), RW(G)ol A= pHe W3t7p =2 vehbA] fkon Fo=w
Aers uo] HHH QIR ofARE oA pH 65~7.02 ¥ e YERI(ZYE 1-33A,
B #x). PF LC-litedl A= ofgl -3 S1F9 pHHSIZF FAM=d A el A pH 559
HE FASAS. oy A= PF LC-litew] A= -9 sH4-9 pH/F #dds & F+ A
(29 1-33C =), PF LCHi A ol A SUF-3, of gl 722 pH 55~5.89 W= ®Wststl (L
Y 1-33D #x). dAHoz wjA <]

gste] $1Ae me pHWsHE vlustiS o, ECHst ®
o 2 Aol7k gAdA N, bR P oz pH 62 Welol ¢19lal, PF wjx+= pH 59
915 VERY.
gt 8o
RW(U), RW(Q) iAol A S &kl 7hd -8 on, PF LC-litetl A7} 1 ¥& oI5, &
ok shel A el WA wgk kA AITE % AS UEhd. PR LCoAIE ohE wiA e T
& A4S AFEYS W SHYH w9 FFI FE8 Ax HE AL L F UAS. S9YHE F

ol whe ECel Wahi LC-litef Aol A o2&t Q%% BC/F fabakel 4 9ol 4 EC
20dS'm™ol WAE Wastel ThE WA moh ARG, e el WE pH Wk iz
o gekiel e1xel mhe pHE waslle W, ECUs woh 2 o)k glalAw, ehuulx
Btz pH 69 Wl AT, PFAE pH 59 WSS e,

AN

fr
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E'2
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w

D

L L L L L L L L L L
0 10 20 30 40 50 60 70 80 920 100

Horizontal position

Y 1-32. €98 FF 12 EC WsHUp, &3 oz s v &dH 5%, Down, T
Hoz S uol &yH ofFHFEE) A UR rockwool (UR Co. Ltd., Korea); B, Grodan
rockwool (Grodan Co. Ltd., Netherland); C, Phenolic foam LC-lite (Smithers-Oasis Co. Ltd.,
Korea); and D, Phenolic foam LC (Smithers-Oasis Co. Ltd., Korea).
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—e— Up
—O— Down

pH

—o— Up
—O— Down

pH

—e— Up
—O— Down

e iiiion:

C

—— Up
—O— Down

| eoefostt-stteH{ets

D

L L L L L L L L L L
0 10 20 30 40 50 60 70 80 920 100

pH

pH

0

Horizontal positon
%Y 1-33. €HE FF mE pH WsHUp, FHo = ZAs wo &2 S5E, Down, T
Hoz S uol &yH ofFHFEE) A UR rockwool (UR Co. Ltd., Korea); B, Grodan
rockwool (Grodan Co. Ltd., Netherland); C, Phenolic foam LC-lite (Smithers-Oasis Co. Ltd.,
Korea); and D, Phenolic foam LC (Smithers-Oasis Co. Ltd., Korea).
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G A 2}FA GreenShade HE|E S3 12716, 7, 849) &4 uFo F= 24UFE F7]
SE, A2, B9 A4S T 24 U AN 2eAn g9 79

T FAE A 24A| GreenShade No. 2, 3, 4(Daesung C&S Co. Ltd., Korea)

L %Pﬁ:i 23 (GMO=A ¥ 335 =4)e FAd rel=Ad@ddstn F553 o 91A)

4 %= (Model: TESTO-545), %34 (Spectroradiometer ILT900)
AL 144%3 B, B, FEeE, A2
(B) AALAE 53]l AA 239 24AM F54)
(7F) 2012 06. 13(57) 12A] 30 ~24] 30+
(1} 2012 06. 27(7) 12A] 30 ~24]
(th) 2012 07. 11(57) 124] 303 ~24]
(2}) 2012 08. 08(<7) 12A] 30 ~2A]

|

(vh) 2012 08. 22(<7) 124 30 ~2~

ERE-E A )
<GMO £414 338 434 A

m{m ™
i
A O‘-m
© ek
rlok
ox
A
S

S 4 ZFA No. 42 AHelsh fel2
A8l A %37} 295. 111m01~m : li 7+ ‘;%71] UEbE . 28 A 244 No. 22 A3 &
gl AgolA #Ev 499.7umol'm *s '® I} merE jno
AgAdSs & g 91\'6‘. ApgA Aol mE 2
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e} et A2 o A ASAl7IE S3E B AEA No. 48 =23 fEolA F
=7} 7355umol'm “s e B R R Ao No. 2 AT vl fEx9 A &

S =2 A7 BEHE UER. 1El 136914 B oupel o] 2012 8¢ 22 Hi Ul
243C, Ha2% 279C, 4 A5 60.5mmE et om 32 23] No. 32 A 23 A
2l ol A 322.2umolm s TR e gE JEHE. frEles, A2 AT F24< 2o]v}
e, 1Y 1-37, 1-39, 1-41, 1-43, 1-452 EF GMOXAolA of 25 1402 e di)
sd 3 F9Fgs A AAS. AAFHeR A9 (UV: Ultra-violet) G <lolA 300~
400nmoll A 2FFAE E=FESHA F2 HETolA FaolA Fago] w=ke. FAYTFY dET
ol A ze]A, PAR 3 A4 G99 FUt b =kew, ZEA No. 2, 3, 45 X3 B
Aol A= 2FEo] Hks. B3 A F(PAR: Photosynthetically Active Radiation)<d <
400~700nmel A= No. 29} No. 322 =X 3 A FolA iz FAS FF4E&S 2o
Bl &4 FAY FaEol =A vUEES dFede. 249 (NIR: Near Infrared)
FAd 800~2500nm7HA o] FAoNA = FAEA AFAE =X FE A EE&EHoE A

Q1 MM FIe e UFIF

ro rln

<33F =AM SAHE AFA AYE EF FBFAH A2H>

3B &4 W FE, FElE ALS A A2 27 69 13¥€ AEA No. 42 A A&
o) FE7F 2951umol'm > stez f9A QA s e gro Eb. fFEl%, A2 =
2G4 A Aol e oA YERA % (3 1-100). 6¥ 279 SAHH Fx FAl 194
ol zol 7} YRR ko) Al No. 25 Az 39S W F= Sumol'm s & 7}
< e UEHAE. 7¢ 119 AFA Ade] wE fe 24 Wl FEE SA-E 2 AEA
No. 29} No. 48 =23 F&olre= 77 3237 334umol'm ™ s '# S YEHIAS. No. 38 =
L3 F2lol A 294pmolrm % s TR T2 AR 2FE] ES. fEeE, AL o4

A7F 991S. 89 89 FEE No. 3 A FolA 672.8mol'm *s'2 Mg ve s Yy

o] 37FA ApFAIF M w7 =2 AYTds ¢ F A B FYo A2
SE7F 7P & AEAIR] No. 2014 =x3F Ao Foder =& gs WE.
4 229 A 2334 No. 32 AH@|d Aol 3322umolm > s 12 e gs YEhd S
el et A GAl FoAQl Aot glAS(E 1-100). 717 1-38, 1-40, 1-42, 1-44, 1-46%
33F frElddA FoFs A4 Al dAHoR AFAE EEEA] g dlxTolA
2] A (UV: Ultra-violet) < <lolA 300~400nmolA =& F3&S Bojon JgAdAF
(PAR: Photosynthetically Active Radiation)% %<l 400~700nmol A= thZFollA 3F3}& o]

¢

> o

7H =k, A9 A (NIR: Near Infrared)d 92 800~2,500nm7FA] ¢ oA FAelz =}
BAE =X AgTolM BE&Aor AgH(dd]) FHES EFo 2AWFY 2EE At
st ZaE B 2 AFS AEARE 28 Ay Y A4S FuiNH Al 2AY
Hol ev2 ggHon dre Aow 95y, 19 1-429 19 1-44 281 19 1-46= 7z
ZF 20124 79 114, 89 8Y, 89 22¥9] vHlo+= & 24 UFY Jugs =4 g A o
270 FAY T AFA =X Ao gl FadE 34T 4 PARYEHY AT
oM EF w#d3 FahES Uede Bom SAH. oYt Ad= 7] Aol AdAlel &gk
Ag a7 daEe] T AGA ATy PARG SHol A= dde Fo] FaEn FEvt
E W2 2 oA AFEdE B FRES UEEH A AYA(EA)S Adstal PAR
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& 1-99. Fd9A Z3FA| (GreenShade) @] &% Ao W& 6, 7, 899 Fx, Fax: 2 A

= (GMO=41).
) Light Glass Ground

White shade ) )

Date intensity temp. temp.
agent (umol-m 2-s™) (T) (T)
No. 2 4997 a 295 b 311 ¢

6/13 No. 3 3376 ef 296 b 30.8 ¢
No. 4 295.1 f 297 b 30.5 cd
No. 2 83.6 g 24.3 d 241 g

6/27 No. 3 829 g 24.7 d 236 g
No. 4 83 g 248 d 236 g
No. 2 323 h 24.2 de 205 f

7/11 No. 3 294 h 24.3 de 254 f
No. 4 334 h 24.6 de 25.1 f
No. 2 889.3 a 326 a 346 a

8/8 No. 3 672.8 ¢ 2713 ¢ 327 b
No. 4 7355 ¢ 234 e 30.7 ¢
No. 2 336.5 ef 26.6 ¢ 279 e

8/22 No. 3 322.2 ef 265 ¢ 271 e
No. 4 350.8 e 2712 ¢ 270 e

YMean separation within columns by Duncan’s multiple range test at 2 = 0.05.

1-100. %497 234 (GreenShade)®] F%= Azle] w2 6, 7, 889 #&, F2ex 2 A

) Light Glass Ground
White shade ) )

Date agent intensity temp. temp.

(umol-m *-s™) (C) (C)

No. 2 499.7 d 295 b 311 ¢

6/13 No. 3 337.6 ef 296 b 30.8 ¢
No. 4 29%.1 f 29.7 b 30.5 cd

No. 2 33 g 24.3 de 241 g

6/27 No. 3 336 ¢g 24.7 de 236 g
No. 4 829 g 24.8 d 236 g

No. 2 323 h 24.2 de 255 f

7/11 No. 3 294 h 24.3 de 254 f
No. 4 334 h 24.6 de 251 f

No. 2 3889.3 a 32.6 de 346 a

8/8 No. 3 672.8 c 213 ¢ 327 Db
No. 4 7355 b 234 e 30.7 ¢

No. 2 336.5 ef 26.6 ¢ 212 e

8/22 No. 3 332.2 ef 215 ¢ 271 e
No. 4 390.8 e 212 c 270 e

YMean separation within columns by Duncan’s multiple range test at 2 = 0.05.
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B 2pgA] wleol] mE dri6d, 79, 89) frejdde] FaE FE FEk, A2
A

(7h B e3 2Z34A GreenShade No. 2, 3, 4 (Daesung C&S Co. Ltd., Korea) 1:4, 17,
1:9(v/v)e] == A
(W) ZgA Ak 20129 59 239
(th #d5+4: 50cm x 100cm % 28%
(2}) A=A Fo]: 7Tlem
3

/\]—EHsl-ﬁ /\1*&/\1 O"l— Oﬂ,ﬂ-ﬁe

2) 4 %]
3) = %= (Model: TESTO-545), % 3}7(Spectroradiometer ILT900)
(4) A W& frel lotdl Fub, Fr, #d & FH 2k, A2, WA
B) A 44 (=7 £3) x 3% x 3
6) SAHAAAHL T dAZFH FFHFo] 7}t
(7}) 2012 06. 13(57) 12A] 30+ ~24] 30
() 2012 07. 11(57) 12A] 30+ ~2A] 30
] 3

(th) 2012 08. 08(5%) 124] 303 ~2A] 30

&
FH):

N Z r-vE
g %

i i

flo o

>,

~

frAr At

2% 1-47. A F A9 A AHEA GreenShade®] W74 #H7HE 919 fraahd wiA =

= S =L

20129 64¥9 13¥ Al7ldtE 23A| GreenShade] Al A% (No. 2, No. 3, No. 4)3 &%(1:4, 17,
19 AHegs 3 #de FHE =, FESE, A 2 HFAESE SAHN & 23E %
1-101e vEbd. 23Al No. 2 AlAlEAA 7B Ls=<2l 114 AgTolA F=7F 1,127.1p
mol'm %s 12 HgF FoA b Ee No. 3(1:9) AgFolA 1,367.4umol'm *s'2& 71F =
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S FEE UEY. fFEeEE 94 Aelzb YA ekoks. AEA No. 2(1:19)= A s
A ofgfeo] A &o] BACTE 7HF =%+ AFA No. 3(1:7) A FellA Ao 338C 7174
U e YERS. AEA X 1044 S4E 2EAY] #AY AEE el U2
BE Aol kS vERY. 9] g gl 20129 79 119 BE FELE, A2 59
FAZE S 4 F AAJSGE 1-102). FEBde] F=E 4 Ay FAe s 34 No
3(1:992 Agd fdde F=rt 70.7umol'm >s'®E 7PE E=A JEbke. 234 No.
31:HE AE Fddelr] FE7F 288umol-m*s'®E A A 7P WA dERE S #

gl 2x== 234 No. 317 No. 41:9)A 2ol A 241C 7H¢ =9kan, 244 No. 2(1:4)
Aol 238CE 7Hg vr& #E Jebd. A2 234 No. 4(1:9) Aol 250C= 7}
& =S, No. 2(1:4) AgTelA 240C= 7HE wokd g =vhdte] =g yehds o
TEe A A3 No. 3 AAIES] B ngﬂfﬂ?oﬂﬁ EES AFACE va HAAE @
ol vEtd Ui e] tha ofsil Ae w4 S (E 1-102). 20129 &€ 8Y FE+
A A 2F3A No.o 2(1:4) AHgFol A 1,164.1pmol-m 2s 12 7F& @A verykon No.
3(17) A& el A F=7F 1461 7umolm *s 12 fo4d A g = vebd S freEled 2
=5 FA% A3 2EA No. 3(17) Ag7olA 349C= 7HE =8hem, No 4(1:9) A 2]l A
256C= 7HE Y& A2 No. 4(1:9) Ag7elA 321CT= 7H =9k, No. 3(1:9) A 2]+l
A 232CE 7P wiske. A" & 779A W7 L Foll AgAle WS S A

N
No. 3 A AlES =23 Fejddor e Aol vs) Wde] wol ofsfxl As adg o
A

= AR QS AFATE AERE WA AS onE AgAl No. 2(1:4) Aol A W74l
71 et A5 YERWGE 1-103). freldddd AgA Ex & Fogk Bdde 3ags
S48 2 ZA3%E a9 1-487 1-490] YERd. 2L o 9(300~400nm)ell Al o ol Bl F]
AFA Aol Y AdEaAE vebd 338 L4 E 49 400~700nm)ol At 2= T-oF ARG
FEIgo] doju= Ae #FE & 5 AMe. AYA F9800~2,500nm)ol A A=A =
A FoA A A F FAE AGATE SAHARJ] EHE #AFE. olls A= A7)
2R AE Al FEge EE4< FREs FAAIIEA ALdR dAFH S =
EHo® AGA7|E FAHH AFALES FHE. ¥ 1509 AL < H91®00~
2,500nm) il A] X}*Uﬂ No. 39} No. 48 =% 3 fgolA dx+EYd & F3EE e o]

stol grhEel = At F4E F A 5]
AYA WG AT AHo] W F Qi FES AVHHE AW & = WA 1

AT #Pe FE AAY HeEs A9 T

Q
A elA 2334 GreenShade No. 2, No. 3, No. 49] A AES 1‘4, 17, 1:9¢9] AHglsrdEa §avdo
A 27t YERS. &34 No. 3
E%"JO] =AY, Azl A gk ufet
g el A] Ze] T Ao d(EA) FHES
3

] f
A5 vtE= 3440 B9E ‘z‘rﬂﬂ%‘}ii‘luﬂ, B33 4 (400~700nm)ell A xgAl A 272
FFabgo] wol A& B aeAR Fe Faehe s adE A Al 99

421
(800~2500nm)?] Bl FAGEIE WEES] 14§ R A FAS u 4 5o ek



3 1-101. A FA el 234 GreenShade?] E/9F w&o] ©hE frejstdero] =,
s AR 2 WTd 54649 139).
) ) Light Glass Ground .
Date White Ratio intensity temp. temp. Durability
shade agent (v/v) (umol-m’i-s’l) () ) value
1:4 1,127.1 33.3 a 36.6 ab 5a
No. 2 1:7 1,206.2 e 335 a 35.1 be 5a
19 1,264.3 cd 33.7 a 384 a 5a
1:4 1,146.9 f 34.4 a 35.4 bc 5a
6/13 No. 3 1:7 1,267.9 cd 33.6 a 338 ¢ 5a
1:9 1,3674 a 33.0 a 34.2 ¢ 5a
1:4 1,228.6 de 332 a 35.9 be 5a
No. 4 1:7 1,316.0 b 334 a 37.1 ab 5a
19 1,303.1 bc 33.0 a 35.9 be 5a

YMean separation within columns by Duncan’s multiple range test at 2 = 0.05.

3 1-102. A0 FA el A 2F A GreenShade®] EH9F FEo] whe fejgdlero] F=,
Frel2E A2 2 g SA407E 119).
) ) Light Glass Ground -
Date White Ratio intensity temp. temp. Durability
shade agent (v/v) (umol-m’i-s’l) (C) (C) value
14 46.4 cd” 23.8 e 24.0 f 5 a
No. 2 17 55.6 bc 24.0 b-d 24.3 ef 5 a
1:9 42.0 d 24.0 a—c 24.7 b-d 4b
14 28.8 e 24.0 b-d 24.5 de 4b
7/11 No. 3 17 36.9 de 24.1 a 24.6 cd 4b
19 70.7 a 24.0 c-e 24.6 cd 4b
14 60.4 ab 23.9 de 24.8 a—c 4b
No. 4 17 67.4 ab 23.8 de 25.0 a-b 5 a
19 57.0 bc 24.1 ab 25.0 a 4b

YMean separation within columns by Duncan’s multiple range test at 2 = 0.05.
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A 2pFA| GreenShade®] F /<t =0 e flddoAe Fx&,
. =

=)
h
T4 5484 8d).

, Al X
) ) Light Glass Ground o
Date White Ratio intensity temp. temp. Durability
shade agent (v/v) (umol-m’?-s’l) C) C) value
1:4 1,164.1 ¢ 33.1 ab 30.3 ab 4 a
No. 2 1:7 1,376.7 ab 304 a-c 31.0 ab 3 ab
19 1,452.8 a 30.6 a—c 28.2 bc 3 ab
1:4 1,2818 b 28.6 a—c 26.5 cd 2 bc
8/8 No. 3 17 1,461.7 a 34.9 a 24.8 de 2 bc
1:9 1,4559 a 26.6 bc 232 e 2 bc
14 1,348.8 ab 30.6 a—c 28.8 bc 3 a-—c
No. 4 17 1,3936 a 27.3 bc 29.8 ab 2 bc
1:9 1,388.9 ab 25.6 ¢ 32.1 a lc

YMean separation within columns by Duncan’s multiple range test at P = 0.05.
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GreenShade?] ZI&E A S 53

7h ATEA
(1) #3344 GreenShade No. 4(H &% 14, 13], 23], 33 Z+7z 20%, 40%, 60% =3)=S Wy
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¥ 1-104. F49 4 23 A (GreenShade) 2] 5% Ao w& 8¢ ‘BYEiF'9 A4S,

) Plant Stem Leaf Leaf Leaf Medium

Shading ) ) ) Stem Chlorophyll

tz height diameter  width length temp. ) (C) temp. (SPAD)
percen . €mp. o

(cm) (mm) (cm) (cm) (C) (C)

Control 30.3 a' 7.0 ab 3.8 a 73 a 335 a 336 b 33.6 a 39.1 a
20% 286 a 71 a 39 a 75 a 325 a 342 ab 34.2 a 40.1 a
40% 28.8 a 6.6ab 38 a 74 a 339 a 353 a 34.2 a 411 a
6096 30.2 a 64 b 40 a 76 a 326 a 364 ab 33.6 a 41.3 a

“Shading agent GreenShade No. 4(treatment percentage 1:4 & one time, two times, three
times, respectively 20%, 402, 60% shading).

YMean separation within columns by Duncan’s multiple range test at 2 = 0.05.

3 1-105. A=A 23 A (GreenShade) o] &%= A glo] ©& 8¢ 41879 A+,

) Plant Stem Leaf Leaf Leaf Medium

Shading ) ) ) Stem Chlorophyll

o height  diameter width length temp. . (C) temp. (SPAD)
percen i emp. i

(cm) (mm) (cm) (cm) (C) ()

Control 434 a¥ 72 a 3.3 a 6.0 a 351 a 351 a 36.2 a 36.8 a
2096 424 a 75 a 34 a 6.2 a 333 bc 324 Db 33.3 a 39.2 a
409 439 a 7.0 a 33 a 6.2 a 32.8 ¢ 327 b 448 a 396 a
6096 434 a 7.2 a 33 a 6.2 a 344 ab 341 a 341 a 38.8 a

“Shading agent GreenShade No. 4(treatment percentage 1:4 & one time, two times, three
times, respectively 20%, 40%, 60% shading).

YMean separation within columns by Duncan’s multiple range test at 2 = 0.05.

¥ 1-106. FA A 233 A (GreenShade)?] &%= A glo] wE 0¥ ‘BYEaF'o AH.

) Plant Stem Leaf Leaf Leaf Medium

Shading ) ) ) Stem Chlarophyll

o height diameter  width length temp. . (C) temp. (SPAD)
percen i emp. i

(cm) (mm) (cm) (cm) (C) (C)

Control 30.0 a¥ 76 a 30 a 55 b 26.1 a 26.7 a 283 a 248 a
20% 295 a 78 a 33 a 6.7 a 26.1 a 26.8 a 2677 ab 242 a
40% 279 a 75 a 34 a 6.6 a 259 ab 253 Db 264 b 241 a
60% 30.7 a 75 a 36 a 6.6 a 249 b 251 b 261 b 245 a

“Shading agent GreenShade No. 4(treatment percentage 1:4 & one time, two times, three
times, respectively 20%, 40%, 60% shading).

YMean separation within columns by Duncan’s multiple range test at 2 = 0.05.

- 279 -



® 1-107. F4 A 23 A (GreenShade) 2] % A glo] wE 99 ‘A&’ A5,
) Plant Stem Leaf Leaf Leaf Medium
Shading ) . . Stem Chlorophyll
i height  diameter  width length temp. . C) temp. (SPAD)

ercent. . emp. .

P (cm) (mm) (cm) (cm) (C) (C)

Control 43.6 a’ 78 a 26 a 73 a 284 a 285 a 308 a 299 a
20% 442 a 83 a 26 a 75 a 246 b 25.0 b 266b 230D
40% 435 a 79 a 27 a 74 a 256 b 25.6 b 262 b 228 b
60% 437 a 85 a 27 a 76 a 24.1 b 252 b 248 b 230 b

“Shading agent GreenShade No. 4(treatment percentage 1:4 & one time, two times, three
times, respectively 20%, 40%, 60% shading).

YMean separation within columns by Duncan’s multiple range test at 2 = 0.05.

¥ 1-108. FA4 84 23 A (GreenShade) o] 5% Ao W& 10¥€ ‘BYE1F9 A5,
) Plant Stem Leaf Leaf Leaf Medium

Shading ) . . tem Chlorophyll

o height diameter  width length temp. . (C) temp. (SPAD)
ercent” . emp. .
P (cm) (mm) (cm) (cm) () (C)
Control 30.1 a¥ 70 a 25 Db 52 b 159 a 153 a 156 a 219 a
2096 293 a 6.5 a 2.9 ab 57 ab 145 a 14.8 ab 149 a 202 a
409 287 a 6.1 a 2.8 ab 53 b 151 a 138 b 140 a 20.7 a
6096 295 a 6.7 a 31 a 6.3 a 145 a 14.0 ab 14.2 a 22.1 a

“Shading agent GreenShade No. 4(treatment percentage 1:4 & one time, two times, three
times, respectively 20%, 40%, 60% shading).

YMean separation within columns by Duncan’s multiple range test at 2 = 0.05.

% 1-109. Fd A 233G A (GreenShade)d] §% A glo] w& 10¢€ ‘Al&'9] A5,
) Plant Stem Leaf Leaf Leaf )

Shading ) . . Stem Medium Chlorophyll
height diameter  width length temp. . .

percent” ] temp. (C) temp. (C) (SPAD)
(cm) (mm) (cm) (cm) (C)

Control 435 a’ 843 a 21 a 4.8 a 146 a 154 ab 167 b 216 b

20% 429 a 7.65 ab 22 a 46 ab 146 a 159 a 158 b 211b

409 435 a 6.58 b 21 a 46 ab 150 a 154 ab 196 a 393 a

60% 445 a 8.19 ab 23 a 4.8 a 150 a 148 b 144 ¢ 19.7 ¢

“Shading agent GreenShade No. 4(treatment percentage 1:4 & one time, two times, three
times, respectively 20%, 40%, 60% shading).

YMean separation within columns by Duncan’s multiple range test at 2 = 0.05.
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18 1-52. FA A 2334 (GreenShade) o] 5% Ao wE 15 23k

R l Control
I = 20%
1 40%

‘ = 60%

il

N

Temperature (°c)

Time (every 4 hours)

29 1-53. A9 23l (GreenShade) o] %= A gl wh& vjy=4 Ho 2= ¥3}h

Relative humidity (%)
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7h ATEA
(1) 3 A F7 A - AR <

N I
v %] €1 phenolic foam(PF)uj %] o] o]s}stAd ZA}
(2) = E3E phenolic foam BIA| 2] Eolo] W ool 523 By Z dosle] 2@ -G8
GrtFEH Y] A& wA e A4 52 £33 pH EC A4S &3 #AY g3ty 54
DI Nl

o As 2o
1) A8 A=
Oh BE =ol7t e =dEd AN PFulA] 453 thx- ()
(W) 7F4: 100 em(Zeo]) x 15 em(3F) x 45, 55, 6.5, =+ 7.5 cm(E°])
@D Rockwool 7.5 cm (Grodan Co. Ltd., Denmark)
@ Phenolic foam LC-lite 4.5 cm (Smithers Oasis Co. Ltd., Korea)
@ Phenolic foam LC-lite 5.5 cm
@ Phenolic foam LC-lite 6.5 cm
(® Phenolic foam LC-lite 7.5 cm
(2) A4 Bty &5 FASTE weed
(3) A& Ag]: 54 2](1 Rockwool + 4 Phenolic foam) x 34¥t&
(4) 2APZE Fhe] 553 T w3, wix 9] 24 (pH, EC)

(5) A

C 2.7dS'm™* pH 6.69] %S 9:00, 13:00, 17:00A] o] 7L37F A5
1o F 7bzte) SEnE 4027w A9 F 7k 94 @ ECe pH 27
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ARZL 1-61. vl Al 9121 pHSF ECE S7435k7] el 40 & 3 B

o An g

S B Folo wWE oole] Bxol 528 45cm ¥olo PRujAdA e b W FdskA &
ALE 915, PRHjA 9] Eol7} old2 gy oo X7 £& dFgor JAsE AL
T T F JAe dERTE AFES e e} Blal &S u], PRElA] =o]7F 45em 9 o,
g9} oA el g EFo] vzl dwHulAel fAEHA BEEE RS AT 9
. Y2 FRd wE pHWs = diE27 g e] e e e T4 B
oA =L e Yellla, Fdo] FFH AHAA M e oz SHHAS. PR A A
T dHY fAkgE 435 YERW (2" 1-57). =0] 45ecm PFuj Aol A @ wbgko = A5 pH
7.10, 35 pH 6.83, ¥=°] 55cm viA A A= A+ pH 751, 85 pH 7.00, &=°] 6.5cm HHX] ]/\1
= 2% pH 7.84, 3% pH 7.00, %] 7.5cm Aol A& A% pH 7.40, 3t% pH 6.819] %

747y S E A (1" 1-59, 19 1-60, 17 1-61). PFulA| A 45cm ¥Eo]o] Hl x| ol A *J%
o} dh-o] pHe Aol7} 7bd ke, ECO Wl wix e FAldA o2&y %] o]}
Aol A T Apokon, “‘j@r aF-9] zto]l& ol 45cme| PRujA Al 7F 2hok&. o vl
Ae] AE EC 056dS-m’!, 3t EC 0.76dS'm, ¥°] 45cm PFuj#| 9] ARolA+= EC 059

dS'm’!, 3ol 0.62 dS~m ‘2o Tk BelelA b skekal, o] 55em PRuiA 9
**t'oﬂ/ﬂ“ EC 050dS'm™, @elAdE 062dS'm™!, 65ecm  PFHlAe] oM EC
0.49dS'm™* &F-olME= EC 057dS-m™, 7.5cm PFHlA 2] AR A= 0.42dS-m™, sl A=

058dS'm = F Lol e e el FHln WA Folrl WaSE FAT Fo
o BEE Ee. £E A pHE PO BEARIA 4 wskn, O ol FEAH
2 = w7t

ol el g Be g Uehie. Zdn vl oo we pHsh EC
NS ARG e Aol A ek



9.0 90 -
8.5 8.5 L
8.0 8.0 Vertical 0~3.75¢cm
position 3.75~7.5cm
75+ 75
T ol O\M T 70l
65 65
6.0 6.0
Vertical —@— 0~3.75cm
position —O— 3.75~7.5cm
55 55
A B
o 10 20 30 40 50 60 70 80 90 100 110 o 10 20 30 40 50 60 70 80 90 100 110

Horizontal position (cm)

a9 1-57. £ B w9 F2A3 =3 Wk pH WH3IHA; rockwool slab, B;

Horizontal position (cm)

75 cm phenolic

Ok ol = = )
foam slab)(%< pH = 6.0, EC = 2.0).
20 20
15+ 15+
Ea Vertical 0~3.75cm
. ‘= position 3.75~7.5cm
e S
D
10t Q 1ot
[5)
m
0.5 - 05|
A B
o 10 20 30 40 50 60 70 80 9 100 110 0 10 20 30 40 50 60 70 80 90 100 110
Horizontal position (cm) Horizontal position (cm)
=

19 1-58. SufE wix o] =2 3}

foam slab)(%FH

T
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7 wgke] EC W3HA; rockwool slab, B; 7.5 cm phenolic

pH = 6.0, EC = 2.0).



8.5 [
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7.5

pH
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5.5

Vertical 0~2.25cm
position 2.25~4.5cm

Vertical 0~2.25cm
position 2.25~4.5cm

29 1-59.

10 20 30 40 50 60 70 80 90 100 110 o]
Horizontal position (cm)

4.5cm phenolic foam slab®l %] ] 2] 3}

6.0, EC = 2.0).

20 30 40 50 60 70 80 90 100 110
Horizontal position (cm)

A Wel pHsh ECOl wsh(%o)

9.0 - 20
Vertical 0~2.75cm
position 2.75~5.5cm
8.0 - 15 F
Vertical 0~2.75cm
— position 2.75~5.5cm
£
:E_ 0
7.0 Sq0l
o
w
6.0 |- 05 L
o 10 20 30 40 50 60 70 80 90 100 110 o 20 30 40 50 60 70 80 920 100 110

29 1-60.

Horizontal position (cm)

5.5cm phenolic foam slab#l %] o] =2 7}

6.0, EC = 2.0).

Horizontal position (cm)

A wel pHsh ECOl wah(%o)

9.0 20
Vertical 0~3.25cm Vertical 0~3.25cm
position 3.25~6.5cm position 3.25~6.5cm
8.0 154
=
ju g (%)
S k=2
7.0 - o 10}
w
6.0 05 -
0 10 20 30 40 50 60 70 80 90 100 110 0] 20 30 40 50 60 70 80 90 100 110

19 1-61.

Horizontal position (cm)

6.5cm phenolic foam slab#l %] o] =2 7}

6.0, EC = 2.0).
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AFR 1-62. ol Al L8 B8 phenolic foam®] A ¢} b (F =5
45, 55, 6.5, 7.5cm phenolic foam® A1 ¢} 7.5cm ™ wjj ).
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38. AN FAdeH A=Al GreenShade®| #& AwjddS §7

7k ATEA
(1) 2344 GreenShade No. 4(Hels% 114 & 13], 23], 33 27} 20%, 40%, 60% =}4)=
ny el Aelgh & ZEe] Ay 24 UF 3w 3ot

L2 ==L

(1) 238 A= F494 2FA GreenShade No. 4
(2) A8 #AE: AF(Lactuca sativa L. ‘Jeockchima’)
(3 A i Ay FE5 ny4 1270 5
(4) 3+ 4=} 20139 3€ 19¢

(5) A2 A=k 20139 49 16

(6) S A 20139 5¥E 22¢

(7) ¢

(7h) Zp3En)g: FA e, ZBA 14v/v)el 18], 23], 33 AE 2 22 20%, 40%, 60% =%
(W) 448 x 39FE x 1270 A (A &) o) u %))
(8) ZAF W
7 S 3AL
AdH, dEL 5
() 3k

AxAh AEAS(Q, 27 5), BE, WALE, SRR LR, FHY 5

9 1-62. 1270 24l A FAd = A 23 Al (GreenShade) & AW A =
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AR 1-63, ABA Az F 9%

2
2
iz
=
v
ro
i
fo
o)

WA BAEA ARA GreenShade] 4% ANAYE B AYEI} FIE A3 e
1270 o ARAE AF F 20139 40V FFE Aetel e AL 48 =
G =

A AF AZE AEA de 9 Hx X d=4 Y FEE =AY Ay 247 qdFe
& vlge) A AL 0% 60% AAA A TN FAHGE 1-110). AEA AL )
Ael er, FrE APAE ALA g dzTAM b =G 10110, 9%} 458
e fo)do] o]zl VERLFA S, 599 =A A 2F d22 g FRoAE #9
el zpol 7} YA kon G JEZAE M =& FEQ 60% A A g ol A

7P = vERe A S A A2 wiA e S 40, 60%9] AbgAl ARG oz ek 20%
AelgelA ¥ =& ﬁ% LEhe]l Agae gk 24
1-111). 20139 649 HE ASZAAAE =%, 9%, 9%, 4



AAZI ARF, 452 g guHe
& 60%e) ABA AL T 2
AN A=A e R+ 20% A 2
iﬂ%— A Aete] A2 A

A WFe 2HFEe AFAe HEol
hMS. AUHFEE 60% AFA A
H(2g 1-63), =55 HAd 10C A==
o] 23 AN(40, 60%) Aol A A Ay
F=m 2FA AgTolM aaHem

4
9 RS WFo] WA SR Fu

o= =

A
2,
ol

o

S
o

o
i

= (o ;\ft:{

N o

rlu
_&
s
il

o oX
3
lo

PV

M HE

I-l'l u:
to ¢

3F 1-110. =4 244 (GreenShade) o] s%= gl wh& 49 “HAvp'e] Y5,

) ) Leaf Leaf Leaf Medium Light

Shading Plant height ) Chlorophyll . .
) length width temp. temp. intensity
ratio” (cm) . . (SPAD) Y
(cm) (cm) (C) (C) (mmd'm*s?)
Control 12.10 b¥ 1250 b 9.22 a 22.02 a 21.20 a 2756 a 999.52 a
20%% 1242 b 1277 b 9.14 a 20.24 b 19.36 b 26.49 a 813.11 ab
40% 13.14 a 13.36 a 9.28 a 19.54 bc 19.62 b 30.57 a 650.57 b
6096 13.17 a 13.62 a 942 a 19.35 ¢ 1895 b 2953 a 609.60 b

“Shading agent GreenShade No. 4(one time, two times, three times as diluted ratio 1:4 (v/v)
were 20%, 40%, and 60% shading, respectively).

YMean separation within columns by Duncan’s multiple range test at P = 0.05.

% 1-111. 3294 2334 (GreenShade)2] % A glo] WE 54 ‘Axn}e] AL

. . Leaf Leaf Leaf Medium Light

Shading Plant height ) Chlorophyll ) )
p (cm) length width temp. temp. (SPAD) intensity
percent” cm . . o
(cm) (cm) (C) (C) (urd'm>s?)
Control 1798 a” 16.44 b 10.23 ¢ 22.90 b 1993 a 31.10 a 1,347.74 a
20% 22.24 a 1651 b 11.06 b 24.38 a 20.28 a 2471 a 1,178.17 a
40% 1842 a 1740 a 9.60 ¢ 21.09 ¢ 19.25 b 24.30 a 1,006.96 a
60% 1953 a 1769 a 1252 a 21.14 ¢ 18.46 ¢ 2465 a 93356 a

“Shading agent GreenShade No. 4(one time, two times, three times as diluted ratio 1:4 (v/v)
were 20%, 40%, and 60% shading, respectively).

YMean separation within columns by Duncan’s multiple range test at 2 = 0.05.

- 292 -



5

1-112. 34197

A= -1

233 A (GreenShade) 2] % A @lo] w2 6Y ‘AXupo] A5

. Leaf . Root
. . Plant height Leaf width
Shading ratio” length No. of leaves length
(cm) (cm)
(cm) (cm)

Control 2017 ¥ 16.79 ¢ 1154 ¢ 1767 ¢ 36.39 a
20% 20.74 bc 17.33 be 1226 b 18.37 bc 25.80 a
40% 2124 b 1797 b 12.85 a 19.70 a 2917 a
6096 22.96 a 19.18 a 1291 a 19.19 ab 29.70 a
¥ 1-112. A<
Shading Shoot fresh Root fresh Shoot dry Root dry Chlorophyll Leaf area
ratio” weight (g) weight (g)  weight (g)  weight (g) (SPAD) (cm*/plant)
Control 64.15 b 4763 a 6.25 a 6.55 a 25.10 a 1,399.84 b
20% 68.15 b 51.20 a 6.38 a 7.36 a 24.32 a 1,368.28 b
40% 70.14 b 46.70 a 6.05 a 6.99 a 2233 b 152754 b
60% 79.68 a 50.08 a 6.22 a 7.06 a 2192 b 1,886.98 a

“Shading agent GreenShade No. 4(one time, two times, three times as diluted ratio 1:4 (v/v)
were 20%, 40%, and 60% shading, respectively).

YMean separation within columns by Duncan’s multiple range test at 2 = 0.05.
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60

35 —— Control
— 20%
50 F 40%
— 60%
45 H | II'

Temperature (°C)

5
2013/05/09

Time (every 10 minuites) 2013/06/06

a9 1-64. 394 244 (GreenShade) @] %= A g wE my4d Wy &%= #3H2013

9 549 99 ~6€ 647HA S7A).
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A2 A ANEAN A Fo FAF FANA WA AL R FES
1 F 79 TFEUHELOAIX(F))

1. Phenolic foam%& A % ¥ 7]<& 7|9

2 ATEe A g dAmFA] AL B oolE o] &3 X F AxT|e el #¥EE
|o=7 AA, dAumFA FATB gk A9 foamingdFol it AT= vFolxH AlF
FAFLES AT AUGEAE ol & HTUMEATIE FUHH R JAPHAS. HF dEF
Z o] 7|uke foamldehyde/phenol®] Z4H] & wk&Z Ao that A2 o] 2gsgon oA
o1zl FEFAE foaming s Aol =HUstel Yel& wix] FA3te] FAAAE sk B A
Toll g ks ok el =AlEAT
oH OH OH
© + HCHO —» @CHZOH or ©
CH,OH
Fa OH OH
CH,0H
©> 4+ HcHO —= @’CHzOH CHzOH©CH20H
or
CH,OH
OH oH
CH20H®CH20H +  HCHO —»  CH,OH CH,OH
CH,OH
ag 2-1 HEeA 34 HATE
AEd AFEFE 79T F FoAX dqFor ARgsden, ¥x=2wde 37%0 FEE ©]&3)
Ae. G718 WEFue d=dy] 50l8te] FHHIE F9ske] 90TAA FukgS s,
Ao FAEmFAE foamingd Aol EYste] A7E JFeA . AAAA AFAT DY HA
2 A ol FEER M-S

7b o slEAd gigh AT
(1) Formaldehyde/phenol®] mole ratio®l] ©j3F &

Foramlin/Phenol (F/P)e] &H|E 15~25 744 % EB 3lo] R o]l At or o HEgX
o] FHTAS FHEAS. olF F/P BH] 21~25004 =& w3 A3} 6%0]5te] e i
H SgS B U3 st EA A formaldehyded EHIE F7HA71WH ZFE o kol
oA = AxE YeRAS. 28y dFxadde] st 9 Frtshr] wiel 25 o] g9
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Example 2 Example 3 Example 4

Example 1

5.0

3.0

2.0

1.0

Base catalyst

(part by wt of phenol)

23.5 24 26

22

Viscosity (cst)

Reaction time (hr)
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Example 8
30
3.5
120

Example 7
235
140

Example 6
21.3
2.5
160

Example 5
15.2

Viscosity (cst, 25C)
Reaction time (hr)

T max (C)

Nfo
H

ool

el
Gl

0
HH

2-2014 yEbd mEel o] 152 csté] il
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B
s ek
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Ay

=

=

39S w, 23~25 cste] Ao A

S
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=
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rok

I3 %i}%%ﬂo} & #3] "ol foamingo] AAA O R AP HE3lgon, 7.09 ZaH] oA
© 402 P A K}
4,

0ol A fine cell =4 <&

2

Uo
¥
L
o
=
o
»n
7
5
7.
=]
Q
=
o,
2
k)
ro,
X
=
i
fr
N
2
ofo
ol
o

N &
o F
e
(e

38

Ko
o .

AP 2-3. A& A W ste] wE foam®] A X# Hlw

(2) AHstAlel ek A+

A sHAl = ok ol vrERA ube} o] HESA| tiH] 20.09 FEH| A foamo] HAAOE
HAAEAA T e foamingdl YA 2 213}e] cellZ22] S &% 02 opentl7]#A = A=
ZHstA . FEFH 300 ool E A LSE open celle] FaFo] "Holx & S5 Ao
AA 8] AojA= AdE YEr A, WebA foaming @8 o] ol A 7L open cell &gl 9 S
AAY A& GRS, 3ol 9 AHAE A A = foaming, ST £% 2 I
Aol £& AF}E B o hardening process”} rising process# Aol A AH Al ZE o] A
A o® 2 PE9] foamo| PFAFEHJ oW, o2 Qleto] v F48&9 AAE YHEHUAS.

¥ 2-3. A A3 A7} foaming ¥ =] W x= ok

Property Example 9 Example 10 Example 11
Phenolic resin 100.0 100.0 100.0
Emulsifier (g) 4 4 4

Acidic hardening agent (g) 20.0 30.0 35.0

Blowing agent 15.0 15.0 15.0

Density (g/cm3) 0.038 0.025 0.027

uebd FgAer Aas adsEd, A bl 359 TRl MY £ 23E Be
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AL 2-4. HlmeA AF Fs & E5(5A 100g).

oA ve A

ZFede W7 20C~100TQ a5 AiFol XA S o] 83519] foamingd A TS XA
o Yo en W foamingd Ao TEAOE AT F UEB 3FF o)y wHEAES
A3 &3 & AR S

Property Example 12 Example 13 Example 14 Example 15
Phenolic resin(g) 100.0 100.0 100.0 100.0
Emulsifier(g) 4 4 4 4
Acidic hardening agent(g) 325 32.5 32.5 325
Blowing agent (g) 10.0 15.0 175 20.0
Density (g/cm3) 0.038 0.025 0.021 0.02
Weight (g, 2000cm3) 75 50 43 40

9 & 2-400A4 et wbpel o] WA 4L foamo Wiko] @e 9SS nH

S UE9 foam PN W ¥ WEAT Qs T

foaming Z P2 G o Al WHFAUAE Hojrme]= AAE sty o

ghaFo] 2o {F 2 0] A

~1759 FZH[7F AFe AR HaEn oF 1
o

53 AnE HYL

i
I\:[o{t
BN
>
N
)
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ARZL 2-5, HlETAIE o] &3 W F A EF(5% 800g)

2}, Phenolic foam§ 4% 2 32 Ay}

HHXFOL Uy 3 A Fol AFEEH = dHEmEFAE 239 Formaldehyde/phenol®] =R 2HE 4%

HAEz:FA7E HAY ZHolon oA Axd FAE 6.0% °lste IFHAEFdFS HAS.

Him A Axzde] oA F=oi] 2 TFH S G715l 23~25 csto] HEA A
FA7F 423 AAA I foaming reactivityE B, 9o oA dAH A= oF 8%

2!

TFaE, 5000~15000 cpsel AL, 75~85%9 1FH L, A SAICF vES3 A9 130~150C 9]
Tmaxs EA5. Axd #Hs5A v 35209 AR A, 325 TEH 9 A A, 1755
Frje] BEA A FL FEH S TS HEUSS. 9 - A o3 phenolic €&
WX = 85% 0] F=%E, 95%°]7d2] open cell ¥, 100~500um® cell sizeE 7FA 3L A
91 &AM 2do17 phenolic Yell& w¥iAE 0.021g/cm’e] =, FAT 40509 FREFE,
0.033 sec/g9 FEFTFAIZF 2 3.63%9] drainage?] A 2SS YEII S
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2-7. 300kg base

Degassing).
t}. Foam 7}& 2 A%
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2
~

=

DEEE

cubed € 9]
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10x10x6.5cm= A 7] &2

2l

TF A= (AR 2-9).

AFRL 229, o] AwA] Wi (78 A 2k,

2]

wpA e o AA g A}

==
"o
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el

23!
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71715 AHEFHARRL 2-10).
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3. Phenolic foam¥} 49 ®Hlul Q

7}. Phenolic foam?] E24 % 3}stA
Mg w A (AWM= RC, LO)& ool &4
i3

o
A Adoln, K 268 TS A

F 2-5. W ALC, RO)9F o] shshd 244 3,

EC Ca Mg K Na Avail-P
(uS/cm) (ppm)
1 159.8 6.13 1.76 0.58 0.57 94.94
RC 2 160.8 6.27 1.76 0.37 0.50 88.59
3 168.8 8.20 1.74 0.97 0.73 68.69
1 87.4 3.79 0.32 0.59 0.60 0.66
LC 2 91.4 3.84 0.32 0.71 0.68 1.83
3 90.8 3.87 0.30 0.66 0.72 1.06
S| 1 42.7 1.10 0.38 0.22 0.17 0.00

3 2504 dEbd Sto A A(LC, RC)ZF el w8 Cazb =7 vstom, LCe RC

Aol A Aol o] b e B 5 98

E 2.6, A A S hre] Bely RAAw.
T L U S A s R L 3
(kg/m>)
RC 18.51 1,611.76 99 70 29
LC 14.52 1,627.19 99 62 37
RC 174 1,611.76 99 65 34
LC 15.26 1,627.19 99 57 42
Sias] 66.45 2,088."76 97 70 27
A LC, RO)S 224 Az 2 7% AF GART F PI8o] ol AR Wy
Wio] 2o g A Ao puy
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AP 2-12. LClite(12: 91), RC(LEF 91), dH(LEF obd]), LC(Z ofg)e] &m74d ARzl

L e R B i B B I [ U | R i
o

Phenolic foam} ¢}®3be] wobg N@L WAsHE. APA% AL WA F RO st 7
F FAE ATE AN ol SR guol Y WS

E 27 A A s o] shxelsh wel M 4,

Germination percent .Me.an . . Mear.l .
germination time daily germination
LC 83.3% 13.2 3.0
RC 94.2% 129 3.4
LC2 84.2% 132 3.0
ord 93.3% 124 3.3

ol b AFol Fokow, Aol = T wiA & skl LC-lite7h ¢
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£ 2.8 AuiAS guel shxest 4% w2,

Plant Root Shoot Shoot Root Root

) Hypocotyl T/R
height (cm) lengh fresh dry fresh dry .

cm ratio

(cm) (cm) wt.(g) wt.(g) wt.(g) wt.(g)
Sias] 4.03 3.72 3.06 0.16317 0.00845  0.00880  0.00198 4.27
RC 3.85 3.47 3.17 0.15777  0.00847 0.01150  0.00140 6.05
LC 3.65 3.32 3.14 0.11618  0.00903 0.01502  0.00191 4.21
LC2 3.30 3.07 3.84 0.10681  0.00751  0.01837  0.00228 3.28

t}. Phenolic foam¥} ¢+ H]
Azd A& ExES 7t
HAS. Azxd wjA & dxF
oAl e A A skgel A o

=

b

3}

14~18kg/m’e] E5A4& Ho] ¢l 66kg/m’Hut 953 S54L
FFTE 9%E HO BFT 97%RTE 5T EAS vERY,
of vla] 7N w2 (LC-lite)d] S A7t £k

)
=
3L

sngJ

(2
o
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4. Phenolic foam 7}& 7]< 7l

oA AzuEel A8 9 EES 44
L BZ3 NF

A wiA] LCO F+3F &5 E 2-99

¥ 2-9. Phenolic foam LC ®jA] %<3} st&,

_ : = 5T A

= FA(g) 74 = (psi) A7+ 5 i(g) = w3 (g) pH
Lr(z T

LC 10~12 35~35

5~10 530~530 90~140 9.5~6.5

(2) 7432 715

A wiA = dA 22 Alel=2 AlF Hof XA l=dH dAZA B3 4
2-10% 2+

rlo
=31

E 2-10. AL A FiE GrA 9

5 EL

T 74 (cm) A(g)
Pellet B2 x 2.5 1
Cube 10%10%6.5 (wx*dxh) 11
Slab 100%14%7.5 (w+*d*h) 200

AFZL 2-13. 7§ 8] slab, cube, pellet A3,
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AR 2-17. AAEA MA(EHR) AF 2 7))

o AR AE Alx E RS A%

ARE AR AFEES A4S 2 APIEEdsEd
glovl AR BAPE BAska e vdehe el A
42

AR 2-16. AA A A (S e 1) A2,
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¥ 2-11. AR AE v 3
5 5 N4 24 %)
gtz g 718 LC, }
2011.06 * ‘ﬂ, r8 7+ 7} 18071 7o) 8
L.C-lite cube
gz gl 718 LC, RC )
2011.06 2 }1 ) 27t 407 AAr et
Sia
2] 78 LC, ]
201107 HE 212+ 1,000/ Aot
LC-lite pellet
gz g 7k8 LC , RC
2011.08 HEE }"b 7tz 23070 ANGE FgUEd
cube
932714 LC-lit
2011.09 HEE 78 e 2407} AT o7 %9
pellet
g2 g 78 LC-lite
2011.09 cube, LC-lite, LC 7}7}+ 307 AdE wd714d
slab
Zv] g LC, RC, ]
2011.09 Lite b 22k 37070 737g v st
sz 7hE LC
2012.02 o ﬂ_ e LG 7tz 3070 7 2o} 8} 3
LC-lite slab
uazglgke LC
2012.02 o a_ e LG 7+z}+ 6070 72 o) &) 3
L.C-lite cube
2278 LC, ]
2012.02 * ?ﬂ +8 7+ 7+ 3007} 72k &3
LC-lite pellet
o] 2 _1i
2012.03 A LC, LCite, 717} 507 A st

RC cube
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5.3 2 A8 9% sy A%

|

7b 57 A A
(1) A+ &4
Bz 7} QS 93 phenolic foam LC £#l B X9 7} A% A

uei

2) As 2 Wy

(7h) 238 A= : phenolic foam LC <& X 300071, Coir 3,00074
(W) A a4 A ek gz87 7%

(th) A& 7]z : 20129 7€ ~2013d 6¥€

(3) A3 2 uz

& o] 7]E coir, Wl wlustA X ¢kl A
olxX = FEA|do] &A H. A4 coirel] H| 3l g o]
Fol o B FAAHOR coirht}t 10%4%E 9 F

T o] B ujA] ]

AFZl 2-19, AQdbelA] E7F A= A ms

5
=

- 316 -

1]

3

E 5
#dsta, #d A7} vietA g

¥ ng



(7h A& A& : Capsicum annum 'Preludium’

(W) A8 #Ax o 2y aQolAA(F) &5 AT 4

(th) A& 717k 0 2012. 03. 07~2012. 04. 16

(2h) 23 A7 : dH(UR), LC-lite(7] & 2E 2 %) LC-lite(sheet type), LC(sheet type)

(0}) ZAF FE 2% SME, A4, AN ABFALR, Aeh)

(3) A3 9 1z

dlol-§-2 Zfo]7} UAATE 4702 Ay H7F vf H]|s=g o, Hat ol Idm= LC sheet, LC-lite

sheet, ¢, LC-lite pellets= o 2 Wakg ASKo|A = LC-lite sheet’} Toll HA & S
|

HQl 71E9] 2 o]d LC-lite pellete] 7Hd £4 2& 455 EAS.

E 2-12. G ATuA o} 2AL

2 FUA dols B
A A . oy MDG
Sas] 58 108 17 46 6 235 979 9.3 18.1
LC-lite
54 70 89 15 228 95.0 10.3 19.0
plug
LC-lite
112 52 59 0 231 96.3 9.7 16.5
sheet
LC
57 146 11 14 8 236 98.3 9.0 19.7
sheet
E 2-13. G delA] AS AR
o) 4 2% 37 SulE AR AAF AR AAF
Sas] 3.96 ¢ 171 a 311 b 023 b 0.14 a
LC-lite plug 335 d 153 ¢ 240 c 022 b 0.15 a
LC-lite sheet 479 a 1.68 ab 3.26 ab 0.29 a 0.16 a
LC sheet 457 b 161 a 3.39 a 0.28 a 0.10 b
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AP 2-20. W iR pellet @A oA vl ol AR (155 LC-lite, ¢, LC-lite, LC).

Ahd = ARG o)X ZfEu) 2] o] o

(1 A+

¥ a1

e

AL,

%]
3,500kcal/kg H vt AA =& 6,136kcal/kg®] Hso®

A
T

gl

o)
dr

Hslol gF A}

|

8

6,136kcal =

Sl R

e

2-14. 74

-
it

2

oF

i

—_

i
A

Cl

Cr

As

Hg

Cd

Pb

Hr

T
BH

o
-~

kcal/kg

wt%

mg/kg

16.8 6,136

1.73 4.1

0.72

A

3,500

9.0 1.2 13.0

200

z]t

®
oS
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6. wrl AL @ A wAE

3% 2-15. =Gl A] giv] A w2 7bE A
Pellet Cube Slab
=5
Grodan Grodan Grodan 7k
¥ T -
ore 7 2kul 2] orel 7] k) =] o1 Coir W]
7FA () 75,000 65,000 50,000 40,000 2,700 2,000 1,600
H] 31 192 283074 14k 21670 Mg 7+4
L} Al#H © GrowFoam
(D) 71 wix] = dAA 71 AFEH vl Rgoz Az Ha a, dAA7MA] AFE B 2

olm A= oh-(AFRl 2-21) 3 2
(2) 719 AFH gd=2A Fo, AL, 9 E A Y dko] w21 HIA dHH 2
= gr= o

= [ee]
TAZE A7A G ve de A 84 ARl wiA R omAE

AFZL 2-21. Grow Foam A|3% (Slab, Cube, Sheet type).
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7.0 Aol wh2 A BA

7k ATEAH

(1) el =1ek A4 s Au) w s

|

o AEs 3oy

(D) AgAs =2k

(2) A4 0 Ad et HAE %
(3) Ag71zr : 2012. 6. 26.~2013. 6. 25.
(4) A

b FAFe WA AL

(}) 100J-cm? @ 400cc3<=

H} 2] (GrowFoam), Coir(GroZone)

(th &Y =dolA A% AmME st 4%, Ads-d, AAFd 55 vl
= S = L1
(1) i) =i
(7hH) 3% 2012. 6. 26.
(W) A4 2012, 7. 24.
(t}h) 4% @ 2012. 10. 20.~2013. 6. 25.
(@) A8 e : AAGE stol WALE =7
() ZE 9z gt A37FE(vellow)
() AY 2P WEE AL FAE
(AD) ARl =& 1,500
(o) & 5 d =Ho2 A
(2) 2= A%
¥ 2-16. &= A
) Plant Main stem Stem Leaf Leaf No. of
Medium ) . )
height (cm)  length (cm) diameter (cm) length (cm) width (cm) branches
Coir 3572 a 334 a 177 a 282 a 158 a 298 a
Growfoam 336.0 b 31.1b 171 a 266 a 163 a 287 a
7h) =4 ALsta dubd oz Hl: 3% ’b“jﬂ B

(1}) Coir HJ =] <}

7l - w) =] (Growfoam)
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No. of fruits

Medi Marketable oy Yield
edium
rate(%) Unmarketable Merketable  Total ~ (ke/plant)

Small BER SB Crack Total

Coir 89.1 a 0.3 0.2 0.2 0.3 1.0 a 82 a 9.2 6.40 a

Growfoam 90.0 a 0.1 0.3 0.2 0.3 09 a 81 a 9.0 6.38 a

(7}) Coirell ®]38] Growfoamo] 25.9% & SWE e
(W) Coire} vl Growfoame & 3t&oly HAE v& & 2 2|7 §l

(4) 2 =7
I 2-18. T F4.
. Fruit size(cm) Me‘an Solu.ble Hardness Pericarp
Medium Weight solid
Length  Width © (Brix) (&) fem
Coir 105 a 99 a 2015 a 6.3 a 1,770 a 0.79 a
Growfoam 93 b 90 b 1809 b 6.2 a 1,781 a 0.75 a

N
)
L
ulleS

(7}) Coir H]38] Growfoam< 34 =7]9} F-A
() A Zzier FAE AL A A G 52 coiret & Aot gl

(5) W= A=A B 7] W&
3 2-19. WA A=A B #H7) Al

A 2% @7t AR89 7] vlg g A
Coir 3000ea 4,800,000 360,000 360,000 5,520,000
W5,220,000
Growfoam 3000ea 4,500,000 360,000 360,000

(54% 1)

* Coir @7h= A1+ 7HA

Fl

£ 9 Mg WA MA AL BT DG JFoR AEH6EL). 15008 71F
s 7] e WA A AR BT QYe A1Fow AEE6T). 15008 7] F

- 322 -



6) A E4Cs7F 25 S A4)

3 2-20. BAE AL

533 (kg) 7K W/ke)
W FAR) AR 25
XL L M XL L M

Coir 4600 27,600 13,800 201,342,000 124,992,290 76,349,710
410 430 460 206,622,750 81,930,460

Growfoam 2325 20925 23,250 124,692,290
(26%%) (7.3%%)

A5ARY B8

FHl + A A B H7] g

7hH g% AA = coirst Growfoam¥t & zol7F gl A WF Growfoam®] coir®.th ©@7}7f
=2 MALo]=2E wWo] ks =9)o] 26%7F S7H .

(\}) Growfoam wi# Az 2 7] B &M coirdl HlE] 54%H4S B, T4
252 coirkt 7.3% S7HE H S

(t}) Growfoam< AFE3HA coir®] 3] Arbey} 2HE AYS SFA] gt
FgFo] WA O Z coir Tt Eol F7F A5 FTUldd TR0 ¥ o= HuE,

flo
o
o
ol
N
5
e
N
N
Hi
r
=<
>
©
N
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A3 HE ex AREHI} ¢53 24
FEHCHEE AT HYC&S(F))

£ XNexd 2334 L 2

LA B wE 0 uke
7k A
gAY gypAolar HA A =xuby gl oukg] vk gk
U As 2 oy
(1) A=
(7}) A=Al (GreenShade, WhiteShade)
(v}) ¥Fe) Al (ShadeCleaner)
(th) A3FA Age-S(2XH o] wF)
(2H) TF +5 & =&
(2) A4 ddt 571 53¢
(3) A& 77k 2011, 05. 16.~2012. 10. 19.
(4) Ay
) AE v% 2 W
(D GreenShade, WhiteShade % ShadeCleanerE 7}z =3} 1:5(GreenShade: s, < #H])
2 1:9(WhiteShade, ShadeCleaner:%, % #H])¢] H]& 2 3|48
@ EF=S(Ft EFE =5 9 4344 A8 =5)S o839 %%‘94 A E =D =y 9
o 5% =X olu, Z} =¥ AgA P ukgA| Ao AR Y AS S
Aol sd 249 Fd WY FAHS fFow 3
@ =% & AAAA H7b FEd Exgold(1~28 52 nWdd &olsiA =Ex Tt
stojof shHyp =AM (R & Lvto] 7ol FHo] A7 AY, Euhs PAA o=
gAshA] Felan SHUHA F #H)& dAdslojof gk
@ WA = & =3 ukg] fo| (ke E)Ss SRlete], =& TR velge] A
AAAE J= A FHE
h A& 57
Ad AL g w7t A GaAA ArE An] T2 s7F 3% R BA 13X, shE 1Xe=
AR =
(Th) 2gA =32 A AR =& SFE 23A A A ARk A =E 804
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Al ZFA}

hyA
-

(&) = =

Ho
olo

i
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H]

M 2 (m?)

AAA]

EO
o}

R
Mo

8,200

11/05/16
11/05/17
11/05/18
12/05/03
12/05/04

—

o}
nig

Eehs

11/09/21

8,200

4,000

12/09/15
12/09/18

22,000

Al o
—

A

4,600

=31

N

-
-

g

it

5o}

ol
=

AR 3-10 AFA A8 =F

AP 32, AsgA BAF B
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m
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-

@O

AR 33, wFe A A} o

=
ﬂ
K
T
T

N
H

oo

o
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990

2,200

i

alo

)

Z

A3 A

GreenShade

111 070

210

1,100

2,200

N
A

oo
i

o

Ho

600 250

1,700

N

WhiteShade

0.60

150 1.16

700

1,700

N
H

alo
il

ol

Ho

630 220
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N
H
oo
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S

=

Ho
X
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0.68

150 1.16

730

1,500

Ny
A

alo
il

ol

Ho

750
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10,000

N

WhiteShade

0.71

530 1.08
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N
A

oo
i

o

Ho

150
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N
A
do
X

—

MO
S
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)
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o}l

540

830

1,080

2,200
2,200
1,700
1,700
1,500
1,500
10,000
10,000
1,100
1,100

N

ShadeCleaner

0.81

1.23
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N
A

oo
it
or

i
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N

ShadeCleaner

0.82

1.2

330
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480
1,400

1
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ol

Ho

N

alo

N

23 A

ShadeCleaner

0.82
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670
4,000

i
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ol

Ho

N
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~
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AIZEE T 7 A

7}l A =

=
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(5) AA

=15
=
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2. 2RgA] = whE A 4
7 AgE

(1) 2bgA =3, Blae] A vag §3F 2FA] =] FAA &4

4o AEs 3oy

(1) A= : =2 7| 2334 (GreenShade, WhiteShade), =% %} #| (ReduHeat)
2) AL AddrEsdri=sd
(3) A& 717k : 2011. 01. 24.~2011. 7. 22.
(4) A3y
7h Y "4 FE=A A4
(W) F=433, GreenShade(l 5), WhiteShade(1:9), ReduHeat(1:9) 2 x}334] E3&
(th) ¢ A A% AE st 24, e, FHAE5Fd 55 v
= S = L1
(1) i) =i
7h) & @ 2011. 1. 24.
(W) A4 2011, 3. 7.
(th) 4= @ 2011. 6. 7.~7. 22.
() A 24 AdFEsdrIsd U PTC =4
(mh) & gz gt
(mp) A& F3 0 bE 2 HkA)
(AH) Awl WA 2 273 160m*Y E 640m’
(oF) e, AF~ad & e =Ho2 A
Fabgd 24 228 UF7] 95 oz HA Ui, d(fan)s &R o, xFA gle]
25 97 9% daby uy A8

(2) #& 8%
¥ 34 28 A%

Shading Plant Main stem Stem Leaf Leaf No. of
agent height (cm)  length (cm) diameter (cm) length (cm) width (cm) branches
Control 1726 ¢ 302 a 172 a 218 ¢ 181 b 236 a
Reduheat 196.8 b 348 a 190 a 304 b 20.1 ab 230 a
Greenshade 2042 b 309 a 189 a 300 b 199 ab 233 a
Whiteshade 2480 a 36.7 a 16.2 a 329 a 219 a 236 a

(7h) fFapsgel mlel des 2pgA] ZmELo] dAlHor Fodh AF

o

=R
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() AAF 2kA(WhiteShade)oll Hl&l] A2 2}3 A (GreenShade, ReduHeat)”7} -$-<+3F

A4e ey
(th) = 7235 (GreenShade) ¥ 49 % (ReduHeat) 2] *}o]l= A9 §l&

(3) B e
% 35 B o

No. of fruits
Shading Marketable Yield
agent rate(%) Unmarketable Merketable  Total ~ (kg/plant)
Small BER SB Crack Total
Control 826 b 05 04 04 0.2 15 a 71D 8.6 1,301 ¢
Reduheat 915 a 0.2 0.2 0.2 0.2 08 b 81 a 89 1,638 a
Greenshade 911 a 0.3 0.3 0.1 0.1 08 b 80 a 88 1642 a
‘Whiteshade 91.7 a 0.2 0.2 0.1 0.2 07 b 70 b 77 1507 b
(7 F2ge) vld] ¢ AEg3 23A (ReduHeat)S 25.9% & W& YEY
(W) FApgo) vls] =4k /e A 93 2334 (GreenShade)= 25.9% 8 WS UEY
(th) e ZFgA o] w4F EE FAdES 2ol 7F §la
(2}) T2 nvla] dA)d kA (WhiteShade)+= 15.8%9 & TS e
(4) 44 F4
% 3-6. 73 FA.
Shading Fruit size(cm) M(.ean Solu.ble Hardness Pericarp Hunter value
Weight solid
agent Lengh Width (o)  (Brx)  ® (em) L a b
Control 97b 90 a 1825 ¢ 79 a 1,603 b 068 a 469 a 260 a 440 a

Reduheat 95b 94a 2016b 17 a 1709 b 072a 484a 2i6a 430a

Greenshade 95 b 97a 2041 b 74 ab 1,827 a 0.71 a 488 a 2(6a 430 a

Whiteshade 104 a 92a 2142 a 71D 1620b 071a 472a 22a 4l4a

7h

(
-

SFapsge] ve] =9 AEH G A (ReduHeat)> 6.6% 4= 715 YERY

(L) F2p3gol vjs] =2k siek Meld 21334 (GreenShade) = 14.0% 4% S7HS YERY

(th < A94 Z3A(ReduHeat) A B 2] 2pgAlell Blaf 4] %34 (GreenShade, ReduHeat)7}
T AE F7HE UER

(2h) B TFE TG vlE] dAG AFEA (WhiteShade) 7} 17.4% S7H= 71 535 2
I}E5 YERY
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(5) AAl WA L whe u g
E 37 #AF % ube g

T A& BN @7} oFE H|& 49 H& Al
el & 234 ReduHeat 15can 230,000 ¥73,450,000
#4,050,000 9,170,000
uh2] A ReduClean l4can W120000  W1,670,000
AelA 2334 GreenShade 15can W160,000 2,400,000
#4,050,000 7,500,000
uh2] A ShadeCleaner Tcan W150,000 1,050,000
A% 234 WhiteShade Tcan W 80,000 ¥ 560,000
4,050,000 5,660,000
uh2] A ShadeCleaner Tcan W150,000 1,050,000
* GreenShade, ReduHeat 1:4 #A} 7|5, W& L2 lha 7|+
* ReduHeat, ReduCleane A% i 714,
* &9 H| G2 FAF R vk A Het 7HE W1,350/% A&
6) AAE FACEZE &5 Sd o)
% 3-8 AAd +4.
A g T FHkg) G7H) Z5A9) 7d38(¢) 25(9)
Control 1,160,000 3,442 399,272,000 238,944 580 160,327,420
1,235,400 177,110,100
Reduheat 3,442 425,224,680 248114580
(65% <) (105% <)
1,235,980 178,979,736
Greenshade 3,442 425,424 316 246,444 580
(6.6% <) (11.6% <)
) 1,205,820 168,598,604
Whiteshade 3,442 415,043,244 242,994 580
(4.0% = (b.1% <)
* 20109 FEXNEH EEASAEH &8
* AFAY Ay g o' lha 7F
* 7994 : Control 438 + 2FFA] AL 2 vhg] v &
* A 127018 T AEAl A8 713 Y Ve ® ety SESUE RIS E SUe %

(7}) FAgol nls) Ak A A=
Ve A e A

Apol & HolA 29k

(W) ARl ws) w4 sl 23 A= GreenShade 11.6%(¢F 1,800%+H),
51%(°F 800w e A5 FHE Hel =4k /A Ad
M)A 2FA(ReduHeat) &= oF 1709HY F =9 Aol & YERY.
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3. &ZFFA e A A7) mE A&l &

4 =
(1) Ay a EA
(7h) oAl 1 22~25C(HA 20T °ol)
(W) SEGA o 25~27TC, ¥ 23~24C, F55F%E 80%, CO, 400ppm(&4 3] &4 °] %)
(th) A -23 A 09 24~25T, W 21~22TC, CO, 600~800ppm
(2h) 2 & gk 21~24T, W 18~20T, +d =% 18~20T, CO, 400~500ppm
(mhH =24 1 70~80%
(vh) Fxsd 3% luxE e FE 1o 9

e

4

o:_, E]
Hi P

(2) Aed FPAe] 4§ =A% gy
b BEEA sl oAl B, dad, G5 L G
(L) AEEE : 14~15 3 Au &= AE(20~23% i}%)
(th HEAZ 2 A W LRI B

() #gA7] 299 S FE A

(3) Aefz ApgAle] &

(b LEAZ : &4 W 2 3~8C9 73
(Wh Sz - BES 494 Auste] davt 2 e /@3 B4 A
(ch E284 : 494 Jdow e R e dpon EAG

) FHn

FAEA ApgAe] Ax A7 sTke] A Aol wheh Apolrb Qo AwbH o Al
SE7F w435 dsetE 49 TEANE Axv 28 AR AGHAE. FEAl Hlse]
FepaE 2A9 Ae 495 AR FYEs Aol WolA el dAy WAl F
ZFetAl HEE gE5xpAel wekx AFA7IE Aol & dado] Avka AT, AFA 9
k] Al7]E gAY A 127 SE E G4 7] 9Ad 2238 2 Aed e E
s doAo] AorE 99 T o] FRE AFA 9 urEFgle] ¥ Ao woy.

= =

(1) A=A 54
h ASHL 1 ¥ 17~20C, ¥ 10T W
(h) AEEA 2 25Tl = AFAA, 30Tl delds BFAA, 37C WHeollA= &
-l
(th) FE3t4 A% luxE U8 FE wvop S

2 A9 AR 4§ 25 @ Py
Oh) HEBA AW A, 2t PA
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(W) AxFs= : 1:4~15 JAuj &= ¥ (20~23% =)
(th) AZA7] - g As A4 Folx= 39 TEAFE AE

() W A7) 98 EEANE weo] ARHE AH 10847 AA e

(3) AA Ao w

Oh £EAZL 4 0 L& 3~8C9 a7
(b Sz ed 0 L% sgow of 309 Y A 1 A% s
(ch FADA 22 v 2% 48 % e Spew 3 A% 95 Fee 9 2 2] 57

A E]
e, 2l XA ks A5 SEFEHE A Asdarh oF 2097
Ei

o = o5 ZolA
Gt oA i Algko] F7bst o] x5shAl wof o] AT|7b zhobA Aol A
oA e oz vebd AdAe wel AvlE wrle $u Bun g4 oF meo] A%
He A 108 FEA7MA AAleke Aol aabA o ® vErd

(1) AB44 54
b &AL 1 25~-27C, ¥ 17C W
(W) A&eHA g 30T, §F 20T ol gl e= ASEF
(th Az}, 2a 22 A2 0 20~25T
() sk A2 0 20~30C
(vh) Fxs 7 uxE =S
(2) AeA zpgAe] AE 5 2
7h AxEAR g @ A B w4y 2 A4 i
(W) AEFe  14~15 sAH &2 AE(20~23% =)
(th) A¥A7] 0 5Y 2FTAFH AX
=]

s
(2h) ¥ A 7] 89 S FE AFgA v

=

(3) AeH AgAe)
b SEAZ &
(b ez e

A

(th FA%4 1 AA3H Aoo 3t 2
4) FFgaz

Sl A ARl A F T FESF o] WL
7 ]

FEFRE} BEE A
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ARt F FEo] o@ Jako] o A7) wWEQ o Wy T AuA e

% e
i) A7) B Azl el we 89 wARE Ades Aol HHA Aow ehd,

oh oL

(1) #4454
(7}) wrolebAl 1 28~30T(H A 20T °]4)
(W) 7p2dA o 25~27C, ¥ 15~17TC
(th) AAdA v 22~23TC, W 14~15T
() AufebA] - b 25~28TC, ¥ 18~22C
(") M3t 2 FaA e 0 18~23T
(mp) Fx3y 39 luxE OE FAE Hr oy

o

(2) Aes FgAle] 2§ 52 2 Y
() HEEA : sfobiat oA WA, adt, G5 D 9

() AEsx : 114~15 JAHER
A

(th AFA] 58 2FEANE A%
() wel A7) 99 2edRE A

(3) A4 ApgAo &3
Oh) LA - &4

= W
(W) s&Fsd @ 24
ki3

3 goz Aug 4%
(B FAFY  BEF AN DAL Audtel dad WA R G R He dPo
= B4

o= g
O

(@)
o
e
i)
rlr
>,
o
=
)
to
o
_{
_E
ol
o,

o
LT
_i.i'
B
)
s
=
O
of
to
AC)
i
2
re

g el vre] A7l= FESHS vo

Ry st el nH9 Aoz

), )

(1) A=A 54
(7h AS&A 2 ¥ 24~27TC, ¥ 15~18T
(th) A=A 1 5T olst K AA, 0T o]t FH.
(th WA 2 30T o]sf
(2}) Fxstd ¢ ooF 47 lux
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248 A A§ el 4% 2 4

i

=28 ZgA A ¥rE] A Q] ShadeCleanere= AF3A12] A A vl 342 H5s& HFoL
AE7F =1 24 5 257} wo| Ay s A Frbi A vhg] THo] AlE= HES Ho
olZ B3] Y3 HAEE JPs e

(1) 238 A& : GreenShade, WhiteShade, ShadeCleaner, ShadeCleaner X 95 (A, B)
(2) Adda 0 HPC&S(F) vHds AFS S48
(3) A& 7|zF 2 2012. 9. 23~9. 24
(4) A3dAg 2 Uy
(7}) 2p33A =FE(2012. 7. 22)
GreenShade, WhiteShadeE 7} 1:4, 1:99] F%==2 A& FAE 20°de &S o] &34
Nz Ad)
(W) 2= :2012.0 7. 22.~2012. 9. 22.
AWAE Yoz s, F 13 2AIZF dry oven(90C)oll 7F=3to] 7S =7 A&
B Folle AA Aol =A%
) ¥Fe] Al (ShadeCleaner, H.¢% A, B B)9} &2 192 34
(2 W AE FAFskaL 53 HE
) &9 &

=
S 7FeHA @2 2= Toll A7 F ol WA e St vE

AFA 3-4. WhiteShade ™4+ 2He] test A, & (F=%E ShadeCleaner, B¢+ M= A, B¢ AEDB).
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AP 3-5. GreenShade W vFe] test A, & (F5%4-H ShadeCleaner, X+ M= A, 2¢ A1Z B).

oAy R uE

A2 (60cm % 20cm x 0.5cm) {+-2l9l GreenShade, WhiteShade #|3%-2 2012 7€ 229 =
EskHar, 20 h3E ok SAde] WA & s vy urelA dhe] AdES s S. 20124
shgbzlel A& 2gAe] BrE| 7 thA ofgthe A w7 o] H Ho olF FA T
A, o] Aol MAE FlE 24 EULE7F wg =3, ARE 859 A=V W mue
AvE Aol oo A vlg] Al ShadeCleaneret ©]& 7HA3E wek MZF A Boll thsl vy
g A8S [W3Pstd S, AR 3-49F 3-5% ShadeCleaneret H.¢ A1Z A Bl vhg] A=E e}
HA A, vte] ¥ A4S 2 WhiteShade?] 4 n20 =2 flof 243 52 2 ~AA
PAJ o2 Q&to] ShadeCleanest ¢+ ME Bl vhg] Aso] thh "olds el 3 4 9o
o, B AE A9 AF AFHo ‘j‘ﬂﬂ 912, GreenShade 53+ W73 o]f= <5}
ShadeCleaner+= Tha of4le whe]=els Yebila, B¢ A5 As vfg ¢ vtegs el
2bFA EAF Al 7 200+ 1 st o, AR 3-49F Abd 3-5% Hy A RS Ze
ARE AR A

ok Qof

ARE &9 AETF =a, a2e mFEol AAY 3 ¥ AgAe v e v 2a

ShadeCleaner .9+ A > ShadeCleaner > ShadeCleaner X.¢+3% B
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A8 A & : GreenShade, ShadeCleaner, AF3F(Ljil: soexx)
(2) 4714 KATRI 7&d 74, 481 dd+d, S=8add+4d
(3) A&7z 2012. 10. 18~2013. 5.20
(4) AAYgE 40 Fa5, 3L AQF#(COD), A ste4 448 - #(BOD), A3l

718 = (VOCs)
(5) Ay
b 4 & T
@ A& ®A4g : Cd, Pb, Hg : EPA 3052:1996, CrVI : EPA :3060A:1996
B2 717] 1 Cd, Pb, Hg : ICP/AES, CrVI : UV/VIS
(b 3et4 Ak 8 F=H(COD) @ FHE AT HAE 7 F (3 FALA] A12012-993.)
(th) A3e4d A4 2 2(BOD) @ OECD 301C
(2h) A& %= : OECD 301C
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JE <1 e e
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