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Effect of Root Zone Temperature on the
Growth of Cymbidium virescens and C.
kanran in Pot Cultivation

Hung-Woo Lee

Department of Agricultural Life Science
Graduate School of Industry

Cheju National University

Supervised by Professor In-Sup So

Summary

This experiments were conducted to examine the
growth response as resulted by differences of root zone
area temperature with varied pots on the Cymbidium
kanran and C. virescens during hot season(Jun. -~
Sep.).

Whereas Root zone temperature in plastic pot by



1.3mm thickness were more sensitive at areal temperature,
the range of areal to root zone temperature were changed
slowly in clay pot by 6.0mm thickness.

The root zone temperature in 3 kinds pot be tested
were changed a little in areal temperature at the 25T
below, otherwise the higher the areal temperature
increased, the more the difference of root zone temperature
among 3 kinds pot changed in 3 kinds pot changed.

In the growth of Cymbidium virescens cultivated in
plastic pot, there was a excessive growth of roots, while
the growth of shoots was so poor that sixty percent of
seedlings were killed. The growth of roots was reduced
in clay pot compare with plastic pot, that showed a
good balance between top to root. In this case, the only
ten percent of seedlings were killed.

The different type among the 3 kinds pot did not show
the growth of shoots in Cymbidium kanran, but the
growth 1n clay pot was good relatively. In the growth of
roots cultivated in plastic and raxo pot, the number of
roots was a little but the length of them was long. In
clay pot, there was a large number of roots, but the

length of them was short, which had effect on a good

T/R ratio.
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$2) a2 H2d 223 g, I8 T 52 ofilold] 9xF FY
A9} UYhlNe od d¥RE B g8 F3 22n U 9
of AZAZ AAHo] gou sue Adw, BASE sHaF 1AL
7o) me ABEA 2F ol g}

dol BrE 288 Br)E B4 9 5o AN e E
Aol MfHol $n A FEe 98 PAvt 58 g1 9o 2t
H QlolA shdgtel ZabA ohuste gula Mulel Al zo] AFe] fo
M 53] el A7} o]RE Hede FHue AYujE Fske) o]
Aol AWz 2am Moo YoM dAE 2E HH6 AHgTm HA
@e AGES ARE Wol STH(HEM, 1973).

T3 e RREEFE Y aFel Fo] AWM S Bow =3
W& Avshe AWl gom & BazaAT ASe dojan
FEL L2 N AUAAY Bk AL dojein APL Waw
AT A% BE Holshe FEANE A7k Aol v wolTh(h

J&, 1937, K&, 1926, HEEMEEE, 1973).

olAE @ AEFE AL slztolol A AuEHoL e F2 204
% fatel Cymbidium%el &3te EFdolu A, 240, BAS, o
Brst, ¢ T A% FREolEn B SE ASol WRBo|TH(ER
78, 1980, F 5, 1980). |

T8 vadA AR Ye FLEEL B EEE, Cymbi-
dium virescens Lindle), & (Cym. kanran Makino), &% (Cym.
koran Makino)so°l vt B&Ede Fie =Ax9L v £ sfotx
el F2 Fo] BEHY ed 3~4¥9d de AL (—%K—1
t)el £L 717t gle Aol @ielztam & 71 UTGREER, 1664).
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Ty 2 et A% AF2e Feht FE& AT s

Qe g AT (—EEE) 02N Do) At o7t B2
o] BAolt}, e FME tokg B opie AslHe JleEs
2780 AN 2& %3 o}BTE §71E U] HEo By
DAse] AT N2 AFen Jow B B2 @Y 949
Aol Wy WEd AFEel Al BEH & AL 19679 74
119 #A7EE A 19132 Ao £33 SHdM BEE ¥n
AvH(FEFEH, 1981, 1984, 1986).

FE B4 $vt DaE FREP0)P 39 FEON 49 T Ax
Ault)$49) RE3 2w - B4 dA40 dE AS EZ8E Aol
B8 4 U &, HaE 3 2o 2 Aol do) ojw 53H
M3t A7le Ao WA FHNE PP Qo] wE FREIol}
oY PZERL HAEN JelEoE EFHD Yed, B 2oyt
M7o] 712 HEH e AL S E(UR] A% wH)ole RED
Qo Has whde] BYs SAG 9 AAIL Holdted B iAol 5
AL G (Y8 AS fMth)ole 2o, 1979).

FzEBe NEo Juns} WAE ode) AU FEo] AU
24 olgem adA R WEH st JdAwel sg =M &
800m olvjel AbAlo] ol sk UTHEHIE, 1999).

F2 2¥so) e A4 BFE MEd 49E g4t e
FYBoE FFo| 2o wmy we ol Wol 2ANY, ¥F4)
ge Folu BEQAW 2 Ui e RAME Asn 9o 1
$¥7} 498 gohe AL 2 5 gl

J2dSE AR WS PiE AL B9e I Fol 29 wE
S, Bl P 2EE da LABHE 0A gon] FEo| FL
Fo] Fuh. aln EYL o= Az FI1E
Fo® 714 Egoz oabdel AR - B 2 uFeast de

SO

N

tlo
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P E A gold THEE)S £& %31 Y. 1HER T HE
Aol A% BEaA 717 Ech g sddse AN o

e FFo) 224 Agzt W Hol R gAA @A A Fo
WED o U dte] Bo) Ae Aol Bk )T o] TP
of el EEso] 3t @] BF JISoE HAT(REM =
1971).

dol FH) YolME WMB(EIE), ASHEE), BHRABR)7 A
o sEd olTe RO omdte AUAA  FRETH(HEE,
1233). & TH2 o BAES 12 B nRolE wo] A AFP
up gl%ol ddde AAUHAEL AL W, AT B we
2 FEEQ. 2dd, £ vadl drt dde A2 8L g
DORERE) N 2T, ALARGRERBE ALUKE) HEE
(1721~1781)e] 24z Bz (EMANY A2gd B2J(Ck)o=
FY FESA st 238 Aot AR AAFL R SF(E
E)ANgozA 92 B51A(1775Q)0) AZBAHEMLE) S 2ol st

A
2
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B2 GHERE ANE + YES 55 198 R $3 e

WAz 4AsA Hx 8 T Aol 22 $7 Hojrjel Rela

£ 5 Aol AgEgel B WMEe BN, L, £E, I S 2
},o],

7o) @77} SHoloF FAAW ¥l 127 B

497t 399 HEE 2% Atolek & 4 Atk BE neslBE 8

Z3 Aol Felgnn exwed FAU 9o AR £ AN
s

dAulel 544 & 330 Aolulel Felol AwMsa gEwa 9y
o ewds g A N e 5+ Yoz LEwd 9 A3
shojo} gt}

AR 2@ F2 grjexdte] Fode AAA FAT o
AGAE BH B Hjg Wan e REA dAZ 10cm °%
714 28] BAH Aerg hrjde] e R Firt A
q e ARLEs 83T Ag JHAE ¢ & U (cooper,
1973).

teld 2 AFe At HujAer gxgs 3Ee FREd webA
<o) Azde AAXET 979 vE 4 Uvke Abdo)] Aekate] &
7] 2%9] FYTE Ao R Fie TUUNY 2TAold wE
AENHEE ZARES G For FFE Hu Ao dFg 2HLEY F
8745 B8 P FHer Hoy B 28 E FEux £ d7E F
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o. #et 2 Gk

AN ERE §F(Cymbidium kanran Makino, ©[3} g&oz 3
dhH2dy AAEE Agsided 1279 d4e 39 don 2GS
10cm Welolm el 3442 S4es} vlmd 18 AAE ALs
A,

& (Cymbidium virescence, °18 &&o g2 AT A%e AF
E AR F3E Az 3FAE VIELR SR TG °F
e 5-7e A& adan 23 HHE 15ecm W9 Aoz e AS
&} Zro] At vinA 1 NAE Adste E Al dstHtt.

£ AP 19989 392 FH 2w sAEE AL 19999 84
A AFigtn FANE 2a2AddA FPstAen Bt AlYE
dubAu o] FaH L AFNE 66% AFLE HXF FxF =

FE ANPo2E 438 (A4 12cm W)z Haln Fahad
g, daE dNER 5 348 E FAi(Table 1), JAMERE
FE(M, F 2)E g en HE7 20052 At (Fig. 1).
TcH&Ee 3L LI-1,000 Datalogger(Li-COR, USA)E
Al@A2E 1ty 3tHE dX6le) Soil temperature sensor(1000-15)
E A 20983 F292 5312 10cm o] Zop 1Fzhwittel
2588 E EAIATH(Fig. 2).
AMPZANGECRZE ARINEY Yrez, SHEE a8 A EA
A& g g3, 4+ 23, 2F 2 2AEE A s AlEATE

2483t



Table 1. Characteristics of different thickness pots.
T""‘m_hgharacteristics(mm) )

MH’“‘“mxx Diameter Thickness Height
Pot type T
Plastic 99.30 1.30 17.00
Raxo 93.62 3.50 1599
Clay 96.20 6.00 1630

Plastic

Clay

I'ig. 1. Photo for 3 kinds pot used by this experiment.



Fig. 2. Experimental datalogger{LI-COR) and temperature

detecting sensor installed in cultivating pots.
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m. #% 9 F%&

2ol M7 (T8 ~99)E<t 19 Al
FAG 3% FEFAA EFerrY 3
& &% FAE VA FhRo] thgolu ERe] 7MF v
L8 At sl Aed velygtH(Fig. 3).
23 AUREIt JME B PR e 4R A8t
 AARe g 2@ 2mrt 2Co|d Aolg zte Aoz
| MRt 25Ce|stz 3] Adete AltdoME s
L5723 0.5C He g Aol /HAS 4 $ AU

Y

1

i

ro

H1

il

mz

H
o

A

A Plastic
27 ® Raxo
M Clay
26

25

Temperature(C)

24

23

22

4 6 8 10 12 14 16 18 20 22 0 2
Timev(hr)

Fig. 3. Time course changes of 1 day average root zone
temperature with varied 3 kinds pot during summer

season.
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h7]19] 2xo mWE e ZHLE AolE B (Fig. 4) ul7]&
£7F 23C HRLYE 0.2T A=Y $& Holz YA D drles
7} 32T o]dez H&dole A AstEe FHo wekA 3.5TC 7H#4
=L &3S Holu T
mpeba BRel el FPI ggo) wel eiride] dLEAT} FY
e o4 UL 53 AL Fha Ad n DPre) Fo F
2

71EE E 5 i

7-0 ’-

D Plastic
6.0 | .

N\ Raxo
5o | Clay
40 |
3.0 -

Difference between air and root zone { C)

22-24 28-29 30-31 32-

Air temperature (TC)

Fig. 4. Differences between air~ and root zone temperature

on various pots be tested.
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Plastic Raxo Clay
Before After

Fig. 5. Comparison of growth status cultivated in 3 kinds pot on the Cymbidium virescens.
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A¥E 105 Yo 289 e 25%9 aAHEE BT
[+] H o

QA BEE9 AFolN A
27.3cms 18.3709 A E 7AW ZeaE SR e O AwE B
o2& 12.4cm9 8.2708) 7HF W& A E Hola it}

W AehE Qs B 2% 252 o SEkay HEM=
26.6cmet 283702 7MY B3 ERe Afde 18.7cms 20.1742
M e #AE UEa gt

w2k Fig. 5914 B whel o] E2kay SR HSE YR
= AAdn v o e o ool 2wt FUtY Wd AR
AFAMN T AARED 27 BE F HESete vgo] g1 BAHYT
of wlgte] A FEAH WS Holx Ut

HFae Aede deo gl vian HERI Adsie @43 As
n ®glo] MAo] B)@A Wol T/RE&o] BEF3AHozm ZAH7 glee

& T Ut

EFe Atdde HEHE AAZ A9 gla d549 9% £ 143
o 53 AT QA T/R&o] A4z & v AA T+ o
F1 UTFE HLlth

Bowen(1985)¢) ¢l&%l 22 Ee] A{H 2o 43 APE:
2 HETS ASsns 20~25C A Wl ARAGT 8
o syAelst EAHgE AR 2EE HIE Jss A g
o2 10~15T9 £% ¥4t Ao $& Aoz AFstn Aot

o Aoty Aedle EHo] 15cm7AA £ 40T E A3ste &%
7ol 2R UF EF AJAG vl Qi)

olER A{AP2E U fAAE A5 WRE B A A
A7y ZA G27) fEe A§H e g olE vl sopyt B
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Aol 2 E o]l 54 Ut (Mackay and Barber 1984).

22 A E Aseamdy testezs AMesg 2403
4 03 aAEE Joing ABate AUl LEF #AATE Ao
28 Aot}

gy AYA Eder B oo spale) LEE 1T A% e §
BN E v §e T SR Bo] shests A Bk 10¥)0] 4 M EF
g sstoz BA7} 24 2AEA Do

wrebd A8 E o] &8 Pad and Fan W 2% o8 A" a5
2 a7 oly ul A EA mist7)|AIE AR s FEE g
of BAtstmas Aulel L5 AstA7E Whge] nsEe UA TS
¥31 glev} o] B sH¢aule] BFo A WA, Auage] £
FER TS BAZ < kR, 1994). A AZA A ol
ohd dubrlg A el HuAuistAe 2 s FX A Bgas e
o WAE7] W2 F|ALAL SolX @l EAZL 7] WEe s
A Auige nedde Aol AWe HPte adow A}

Brouwer(1981)& aEA 4t gl &Aoo daiz 42 = 4
24 X357t FASE X vate 2RLEE IR 2~3T *e
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NEANE 2129 TA7 A4 S8 ERe A 9r|exe ez
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Table 1. Effect of a different thickness of pot on the growth

of Cymbidium virescens.

Leaf Root .
— Mortality
Pot type [ cngth No. Length No. (%)
(cm) (ca) (cm) (ea)
Plastic 124 8.2 24.1 18.3 60
Raxo 225 126 254 165 25
Clay 27.3 18.3 20.1 20.1 10

Fig. 6& 3%9 #¥ Z74Y QVAHS 24 YIYAE vlad
A $A U 2Fe BRAA G Fhou R ok AF &
stoh. Behey sHEel ATE 2%, 4% BT IAW 339 R
1Y we #2% UeshiAW Held ot 7Y AU AR 24
el RE A7 F2E dEIT. BRe A% 457 eWpEL
FEE AKE uehln QAT 53 Rel9 S YolHe FALYSF
7 AFsel T 2R BT 2P EREE ¢ 5 AN
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Fig 6. Effect of different thickness of pot on the growth of Cymbidium kanran.
Vertical bars represent SE of mean.
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Plastic Raxo Clay
Before After

Fig. 7. Comparison of growth status cultivated in 3 kinds pot on the Cymbidium kanran Makino.



oA S E&ol Hldte] FTL olEY] I FoldUAS ¥
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