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Effects of Several Cooling Methods and Cool Water Hose Bed Culture
on Growth and Microclimate in Summer Season Cultivation
of Narrowhead Goldenray ‘Ligularia stenocephala’

Ki-Deog Kim'*, Eung-Ho Lee’, Won-Bae Kim?, Jun-Gu Lee’, Dong-Lim Yoo,
Young-Seok Kwon', Jong-Nam Lee', Suk-Woo Jang’, and Soon-Choon Hong'
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Abstract.  This study was carried out to investigate the effects of several cooling methods such as water
hose cooling, mist, fog and control on growth and microclimate, and to develop a simple nutriculture bed for
production of fresh leaves of narrowhead goldenaray ‘Ligularia stenocephale’. When the root-zone was
cooled with 240 L/hr flow rate of 13°C ground water using water hose, the temperature was lowered approx-
imately by 2 to 3°C than that of control. The growth of narrowhead goldenaray were favorable in the water
hose cooling compared with the other cooling methods. Nutrient culture system having part cooling effect
around plant canopy was developed. The system was composed of 15 cm diameter of water hose on side
wall of beds, cooling hose, and expanded rice hull media as organic substrate. When cool water which the
temperature changed in the range of 14 to 22°C diurnally with 240 L/hr of flow rate through water hose, the
air temperature around canopy and root-zone temperature were dropped by 0.5°C and 3°C compared with
that of conventional styrofoam bed, respectively. These results showed that newly devised bed system using
water hose was simple and economical for the production of high quality narrowhead goldenaray leaves.
This system might be practically used both at summer and winter season for the cultivation of narrowhead
goldenaray by part cooling or heating around root-zone and plant canopy.

Key words : hose, Ligularia stenocephala, local cooling, nutriculture bed

M B Fosit ditoz PEY fRlE 9EEY e A)
WAV S 5ol 24 W] %7} 35-40°C7HA

3133747} TR A|Hol] Hlaf 257F wol AFE 5 obd 2SR S vk

B4 ARE A llE FUBAT oEe LR ERle 4IRS ol8dtizkE oE el Bkl
8728 ook, Heb TR AR U S5 A Aol ciohgel Bol st Al ma

3T P Ao AT o) sk, o AR ASHLKim 5, 2010, 221 39

5| 98 AU 13 AlAlel A, SPIeH AME %} 7] el e A4 eulE
A5 A Ul 2EE URE o] RolutE s Ashie A3 el Arait
EHRD W o2 el ogh ¥, S8y
*Corresponding author: kkd1414@koreakr b izl &) me 29 -1
Received April 26, 2011;Rev(ia?sed June 17, 2011; Jf A ‘/g# 7} e 52 v 3. i
Accepted June 20, 2011 Wk 2 Y& 8N AL duxpl 208

- 116~



L] AEA A] P} BRsan Al A

B Hlgo] ®e] EhKim %, 2006). wehd ¥
o] 7l&AH o 7= ¥ss)y snjaks, AAH)R] &
3 daxos de) B4 4 glnk olgd Ew
oA 7hs3hd AAA uR] AR Juplae
gahe 0] Uutolch. Lee

=(2008)2] Hiro) w
29 feiyet Al d48d 2x7351E 98 o)

BE ajg] &3tk ARNEREL o2 olsd
4= Qlet,

HEHOR UG Hokspaa] APk L ¢
3 F7hP thale]l olthEHN(Cho 5, 19940} =
Fuuk(Pack 5, 2010)= £& uhgo] € 4 ik
24 AAE %’%}o}ﬂi A ZBAA S 2] o

ol QA7 22 7] 2 2L AT Ay =2
o] FAIE WaslA) ol Hr}.
T A|gl vide] Uv1e] wslel kel Wi
o 252 wisprt Ael glo] Wzke 943 vy EE
o) a, B3 AAH FHA o)F o83
A77E Bol o] FoH I (Park %, 1994; Nam 5
2005). Lt F83F oFe] AEkrs SR oY
7] WiZol FAMEY] YAl sdars gs
szt ske A7 (Jung 5, 2006; Park 5, 2007)9t
AEE o &3 Wilas: HEHo| AdHow gy
N3
=
o]
o}

19

.&.ﬂ.
_v;

= %7}9% FHFARL 3] tAIUx Y] F8
WFEEA Al e =] z19le] E-aol i3l @
A

o

of= mpur} FolAT gick. AR

TR OAISIUAS) s 7] FRE
2 AR AAE 430l slo, ol ol
3] HAE A 59 A2 el Gasiet

N

ﬂll(‘l

T A ‘.734 Aoi7} golatar, A=tslE £
T U T B Pl ' *ﬁXRHH‘“ ZEEA
et AN geE delstA 228 g A4
o, s78ul=e] At wA7} %016}2] & Aol &
A 32| sholrt. ool HFHe) H8H 0T WYushH
A Z9ul o 3P4 GARE AT 5 A A
A 73 AR 2w 2] Ado] F a3t

ol & dv= 2 7 WA wE g
zﬂﬂﬂiﬁrﬂ A YAads Aeskal, weo
TEE 9 YAFHeR 3AE o8 AAA 3
B LAF AN =S AR = Ak

2 o7l vAle 9%

1. Wz o ZEH| 45 3
Wollx AFI Tdn) B8 nFHAEHATAEY
g A8z 2007d 58 2390 27 30cm x
FZt 20cm AL o2stt. g 2gu| A
A W) B4 2 FEREE S e E,
27, daeds, vlaE, 201§ 4428 L
o, RE A2 Kim 520079 498 EQE %
g oF 50%9] S A2 AAsIant. AEe F

A S8 SRRy 2 G
} —‘Hfﬂ imi HAEE UM* HEe
&)

3 0j7jAF WSl

9
=~

of o
ok
tlo

by

B
3
w“a;ﬁ
a
}L
E
:,
£ % |
_:gj
)
?
i
N
Ffor
{2t

}Zi ‘11 A I jj-o};zﬂtlngz 2
2ol 1057157108782 Aaﬂ =2 715819
Wegs Wae $E 2o 2828 M <
ce Xl‘h% oF 240L/hee] Féro g s=A 319
U VISIS Pohis] fjsle] Lg%

A4 30em FH4A 22 9 AdigE AA
{Watchdog model 450, Spectrum co)E HAHFFL
&:ﬂ 7\74 22 = oo S-S ZAREIGE

S8
po
o%r

5L
o%
> N
o&
e
m&

2, Mupgbof e 2gh| Mg 9 07|14 wHaE)

21 QENEIAEY WA, FA R g

FANNE 3 BAFSA W=RA T2 HEs

AEL o] & BE 4 UEE R FAA 1
2 2o AA 15cm ARY FAF 12md H=F
ol Ugs] 31 32 BS Ajex b o, 1
vgS 23 j0em FAZ BASRAE AY
iR E AMESINLE AEEE HEE 40mme] BE
ZE|2EZ Hog ¥ |2m, £ 15em] W=E 05
o AAJsi5rt.

Al Tgne] AS3 w7 HslE gobr
7] A8 AHL oF 50% SaAgge g 2t vzt
Ha}§-2ol| 4] FaE AT o] 7z§ 15l 14 A= A
& o] B2 7o) 20083 69 3089 A5k
A4 A Bold YL B2l Azt RS
AASIEC} o 2A EAMITE Mo $(1999)
o] FFHApAl ARRY FAFFZY(N-P-K-Ca-Mg =
15-3-6-8-4, me/L)S] 50| B8 vHEo] 25wt} 15
pajEigon, B B3l F3rh Tams 9 &

[’

-117 -



Y7 - o3 -

Cooling hose(dioem)
e

expanded

rice hutl .
. Cooling

hose( g 15cm)

L} - olFT - 45Y - AYH -

e

PVC pipe
Gooling polg

waler 1\ /
e

v o/

~Cooling
i hose{10cm)
Cooling

hose ( lﬁcm)

Fig. 1. Schematic diagrams of cooling hose bed developed for expanded rice hull substrate nutrient culture. A: cross-sec-
tional view, B: 3-dimensional view showing the direction of water flow.
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Table 1. The growth of narrowhead goldenray as affected by cooling methods.

&k

. Plant height No. of Leaf length Leaf width Petiole length Leaf weight
Cooling methods .
(cm) leaves {cm) (cm) (cm) /plant (g)
Control” 2350 20.1¢ 1350 123 be 16.6b 339b
Water cooling hose 273a 26.1b 148a 13.4ab 204 a 50.6a
Mist 241b 309a 14.0 ab 13.8a 17.1b 39.1b
Fog 206¢ 257b 119¢ 11.6¢ 150¢ 29.7 ¢

*Without cooling.

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

- Transplanting date: May 23, 2007.
~ Measured date: Oct. 4, 2007.

25}
“ \/‘A__‘
18

Looling hose
dist

Air temperaturs( T)

Fg
Co?ﬂml

Soil temperatur=(T)

120
20 W %mﬂ &% g
L 5 ey
5 &0
Cooling hose ;3 | apoling hoze
-~ Wiz -« | is
. % 20 Fo
Wzgitmi § : Cogtroi C

1200300 5:00 S001200300 6:00 2051200
Time ot day(he

12:00 %00 600 2001200300 5:00 001200
Time of delhrd

1200300 GO0 001200300 500 QO012:00
Time of dalhr)

Fig. 2. Changes in the air temperature (A), soil temperature (B) and the relative humidity (C) as affected by cooling meth-

ods. -Measured date: Jul. 6, 2007.
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Fig. 3. The changes in the inlet and outlet water tempera-
ture in hose bed system from Aug. 3 to Aug. 9, 2007.
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