B 1Ba LY o W PAC ) 114:57-65 (2012) 57

&t & A }\V‘“I%\/ﬁ%,% ko
Fief -5 u f i}’@;}éﬁ,ﬁafl

CEVENET S ECNS R

W R

|

TSR BT A RS T R B SES IR o e L R
eI (A LT - PR R MIRERC @U& L EE L ﬁ*m
feEvHEE 70T ﬁW#ﬁW%ﬁm&yxwﬁgt&wckﬁsc DOV A

PUEET AT R TR AT R o T RS0 o HRE A T 14T
9.1C > T FERAERIELSSC > FNREZTIFES 2C W 5.9°C ;T IR EESOC I M
%r’ﬁﬁgﬁ‘—f‘ W RS “lﬁ*ﬁlj"r‘j45°CJ‘}_l—F[5JE\3jF SYHIER36255 £ K 39155 4 i?:ﬁréar%}“é
KBSSC M P PRI /7 URE ARy (1 45°C 1| PR3 BIF522953 S 3195 - 35
~ HAHREE NIRRT PR R lif&%lf o B R SRR L SOTH -
PR O 1 A= IS AL T EUNGE ’C* jﬁ [*I(Rhizoctonia solam)k'ffti’F /TF [
(Pythium aphanidermatum) ° 5?‘?]?'[’7}@* JTLZ“« FJTF bT‘«LF“ JTFJT‘EJ[F" %]JHJ&]];),H:I?W J\(F B
o e ML N
Hﬁ%%ﬁVﬁJ”*ﬁ’ﬁ%Fﬁ% ﬁﬁ%ﬁﬁ%qm%u@%#mﬁﬁfﬁﬁm
TR IR 3 TUp e SR

%ﬁ?iﬁﬁ‘ﬁﬁ%‘%Fﬁﬁﬁ\%ﬁﬁﬁﬁ\$Wﬁo

Hl &

*JTL:F'I |ﬂ“? = BIEL A+ i |ﬂ°l§0‘§[ﬂ:? f'  E H rIf“]fﬁ(hazocz‘onza solani Kuhn) ~ TE*LF}F
(Pythium aphamdermatum Edson) » ElwﬂJﬁ(Sclerotmm rolfsii Sacc.) ~ [A1}f|(Sclerotinia
sclerotiorum de Bary) ¥ afITAI I?ﬁf&’F‘Fﬁ (Erwinia spp.)=19» Hl’\/ Nk ,FA)? BTEL’**U? g3 E?F"
o = ’ﬁ%ﬁﬁ%ﬁl ° Iﬁﬁ[ SR TR A E/"Ff?@?%j\ [fil > Il BT R e ’ﬁr
B R SRl F]F'Iiﬁﬁffﬂ fRpaE & =7l }fj ﬁ@%[ﬁbﬁ S T ﬂi@%[i’f&:‘? g

EE yﬁﬂfl B Bl (LA (2101, ij# fﬁlE'Jgfﬁﬁm”ﬁJEgj‘Wﬁi TFE R li’ﬁ ’ /:ﬁ
BEH T BRSPS R lﬁ‘?ﬁ[‘?’ﬁﬁ@@ » RIEEEPEN[ZE > 5 3R F:J/%ﬁ%ii?iéf FL:
lﬂ’?‘/ﬁg‘% HEgR =1 Zaf 2 Wif}%ﬁ“ﬁ?'lgﬂj g’i@?ﬁ[ﬁ“ﬁ%ﬁ (50 i E i 2R 4

L AR S I
RS I

5
B

FI TGk B o WP, 5T 0779 B -
fl Eﬁ&iﬂ'%ﬁ# J’FJITE ~ CPERIPAEY  SERIPTAE S PR



58 Sl G B O WA 5T — [

op{]’ﬁ“{jtﬁ’[‘ikﬂrf AYUEERE 7F 7? ﬁl:nl'_ﬁ‘fg[Jj TN [\L'Hfgilﬁl H12.4 L fﬁlijﬁ ;’ﬂIHF»I

”ﬁﬁ&ﬁmmﬂﬂﬁk@m @%W’ «¢%¥“$ﬁﬁ %?V“gﬁ“ﬁvﬂﬁ Al %
PSR R *ﬁ#)ﬂfﬁi_ FE AN TR AR o WS A o [y A
A< i fn?gmﬁ B ﬁ&é;ﬁ?ﬁ'ﬂﬁ‘ﬁ Fp ’F'Iﬂfr TR EPEHRP AR Eiiﬁﬂf?T%ﬂ =

ii&&kbgﬁrwwpl“” H 2 RIS WA S AR - R Ef?ﬁbﬂﬁufﬁaq PAKIEBT o A

%W*w{mfﬁﬁivmfwﬁﬂﬁﬂﬁfr%ﬁiéﬁ RS T %iﬁw”%w

(LI - Al i S R AN S T R R 2 e I R T R e e

R o T BSOS R AR o R L R R B @ﬁﬁ%ﬁ%@ .y
SRR E PRRLA ) RS (T R B BRI VPR S 1

MR TG A

— FERKBEAKERESRMZEE

e %l‘l/*bfé?\*'[%m(éwo em ~ J172 em ~ @& 1l em o 1 Wi‘wﬁ‘ﬁmiﬁﬁ@fm’ l
2.6 cml Jnﬁ@ﬁfi’%ﬁ‘/sﬂﬁ AT o SRR em %%gwﬂ ENAL £ R T
Ao FERUSERTES A LA VR SR F‘rﬁj(NCDWﬂl %I#Amz 15 1/2" AC220V) > ™
ﬁ*%@*@rmfm IS R A ﬁﬁ“v*mﬁmffﬁfr%wu
*wHCH4mJﬁﬂ1‘Héﬂ£Eﬁww7nl m#ﬁgﬁ”im0L %ﬁ&”ﬁ% < [T
1 @’g“&70°cl‘ ° **ﬂ:@&“??‘iﬁ' P~ 2B IR S = o R - Jﬁ e ke 4
il 7 F@V& L TEEE - 2 H@?@Ré#ﬁ*MWmfﬁﬁﬁ fﬁﬁw Fref-pe
% S W Bl B B AN F&I[HVTUJ\W/ Sk U L i L 0 U U 2 E

@[*uw;ﬂﬁu FERAIALY 100 S R0 P S TR TR R
PO B S T B

C KEBREROKBIRESRMZBEEH EHMAREETRAEHERNEZAEELTE

ﬁi“‘f’lﬂ"’f‘?ﬁrﬁ%tm%‘ 70 3R RS B SOC M SSC - P SRR
,' l%j [ﬂ m“%p T Agh [~ [?911/ Eg’*gﬁj [ﬂ | fb fF[' I/ﬁjﬁ bl @b45 CE50°C ) ! ?ﬂ@%gﬁﬁf i
Wﬂ%@%%@%@%;ﬁﬁﬁ@@?% /H@ENWW?41$P%EF T 1
e PR RS SRR SRR O B AR S ﬁu*f‘ﬁr AR % 3 2 70°C
gt [Eﬁp o AR H‘t'r:t'%ﬁaa‘ ‘#%f?ﬂ?'[%?ﬁ—_’jfﬁ' l— {, | R W ?yﬁﬁkﬁﬂﬁ:?ﬁﬁ‘
B R - R RIS TR RO R SV ﬁ'ﬁ“‘%&éﬁﬁ%}%iﬂ@ﬁ%lg@gﬁ@
TR TR ST
= RIBHEHKERESRAMHEETRMEZ RRERE R F A

& :,’WFE (HEL &l B & F’F AI(R. solanz)k”F[*U’ﬁ JFE [RI(P. aphanidermatum) - F[jufﬁﬁﬁﬁl 6
mm_ # I BOSAUE BABAR SRS I TR B R] FI ) RS R SR



%W%%m@#@%ﬁ%%mmﬁ%ﬁﬁﬁyjg@m@ﬁ% 59

e U A R I e S LR S P L o g i e T o
Bl SRS RN BE/J 2% 7J<r$ﬁ%ﬁﬁ R I R 50 ’m'r
B R AR A R RS IR R A
LME' k V’T‘ FUF] %@‘ Hix ?H[?‘;M 73 HU}{‘—’J’%[[ Jﬁ]}lbﬂﬂ?)ﬁ AR AR P2 Z potato dextrose agar
(PDA)T 5 » %30 c*ﬁfﬁ 3N %g@&mtﬂm if,'f} L b U I A A S e
UM F5 ‘&“E;i';‘/‘iﬁ R E%lf%h“?i?&ﬂ%ﬁﬁ °
MU~ R XIGREHKBERESRAMEAREETHPIIEERERE
e ’wFHwF«LF Jﬁ:ﬁfgiggﬂ s ﬂﬁ%ﬁ@]}ﬁﬁ%ﬁl*wﬁ FUPARFLIRE > ST I R
HETH ANV ER PR ER10{EH9 cm*ﬁ%“') FI3a s 2 R 3 7 AN B
‘%wﬁ%‘ }iﬁ”\{‘ﬂf *~7J<¢ﬁ%ﬁ D SRR RS0 - B R E 1R
OB A ﬁ#‘%‘ AR R ﬂﬁf\ﬁ' FS%!T}J *Bﬁf“’f‘f RS T SJ&”?}%%N
T l"E’ﬁ%F'ﬁJﬁﬁJﬁ% i 4 HEET wﬂﬁl&a‘mﬁﬁ BIFERPY BE BT
78 F—Fﬂlzga“gj j}jﬁ?””{ﬁﬁ’ﬂ SR IR S R AR A T
:,f\1 &@F fﬂﬁ%ugg R TR H I;JJT;JLELF Jﬁ)ft[ﬂlﬂ’gﬁﬁ » H AFE R R » g%@3$,m )
T‘EJ?IJTEIOOT% JTl'ajﬁ?ﬁ? °

R

— KGR KBERASRRZBEEFEHAREE TR REHERNT B AEE#LRE

«[;;;,H“;:‘u,ﬁ EIEEa [/jEW'f;t‘zLﬁfU e &]”H[j%iﬁisocbssc ) f EE D R AR
(“FIER o TR P R LR S0T > BT - ﬁ?ﬁﬁ% P RE VRS e @(666@@(
AT REE (61.4°CHffy - 1 %ﬁ‘ F15.2°C - FEH ¢4scij EE 70453 85 T PR SRR ST
R FAESOT > TIHERER T 45Cl) 36250 81 5 5 VERERR AT 0 M'Fh,“'?_ =y
1 (67.3°CHFE <[ HE R (61.4°C)fly » 1L 2 F5.9°C > ARy 45Cl) FIRETI6ON 8 ¢ 1 h
éfrﬂg‘“é?n’?’ﬂ/&@ﬁ‘v FrdEsoC - 7 ’““rﬁ}‘ﬂflﬂscll F£39155 4 -

T W‘ﬂﬁfu F&J%iﬁssc Y= NERRRAT N LV R IR (69.7°CHRE R
1E 7% (60.6°C)ly » R % £19.1°C  AEH :¢4scl b2 H[JJJSZN%E‘?%%N% R SRR S
Eﬂ/iﬁu@ﬁ%ﬁ_so@Wwé}fﬁmsci 1%2297}%“ I CWERERAE N AR o T A TR
ﬁtﬁ'?ﬁmw 8°C )k L=< 1EI 7 (58. 4°c)fé ’ 2 51.4°C ’;éjfﬁ 45T o IER225) M
83157&% ri‘F[%%ﬁJ‘g RTINS 5 180 J'FL»:/F)\%_SOC 7 ] R E’-‘?‘Jﬁrj45CJJJ‘1$_3197J%



60 B B O AL A 2 — [

85
80

First trial

= Inlet

;Z h\'f == Outlet
t ‘-‘_L_ Intermediate medium
2; l h hh A H_\—\_ = Storage tank

> W
50 A\ B

= et idaaag,, e
40 |

35
30
35
80

Temperature (C)

Second trial

70

65 1H ""r"r"'-\.,_‘_
o A ln”ﬁ

55 “‘

so \R S

45

a0 +——

35
30
25

Temperature (°C)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Time (hours)

It~ R ESERE TR R R e SRR 1 (R 1T RS R IR 8 R
VG SRR, S0C) -

Fig. 1. Temperature records of solar hot water circulation system. (From 11:00 am to 8:00 am next
morning, the temperature control valve set at 50C.)
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Table 1. The temperature change at different testing points of the solar hot water circulation system when

it set at 50°C
Temperature conditions Inlet' Intermediate medium® Outlet® Storage tank

Trial I

Time above 50°C (min.) 504.0 0.0 505.0 587.0

Time above 45°C (min.) 704.0 362.0 704.0 814.0

Highest temperature('C) 66.6 49.8 61.4 79.9
Trial 11

Time above 50°C (min.) 546.0 0.0 545.0 626.0

Time above 45°C (min.) 716.0 391.0 716.0 768.0

Highest temperature('C) 67.3 49.1 61.4 78.0

" The inlet water temperature was recorded on pipe surface at the start of solar hot water circulation system.
% The intermediate medium temperature was recorded in between two pipes at the center of the seedbed.
3 The outlet water temperature was recorded on pipe surface at the end of solar hot water circulation system.
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Fig. 2. Temperature records of solar hot water circulation system. (From 11:00 am to 8:00 am next
morning, the temperature control valve set at 55C.)
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Table 2. The temperature change at different testing points of the solar hot water circulation system when

it set at 55°C
Temperature conditions Inlet' Intermediate medium® Outlet® Storage tank

Trial I

Time above 50°C (min.) 527.0 0.0 497.0 844.0

Time above 45°C (min.) 752.0 229.0 696.0 647.0

Highest temperature('C) 69.7 49.1 60.6 81.2
Trial 11

Time above 50°C (min.) 604.0 0.0 630.0 769.0

Time above 45°C (min.) 822.0 319.0 831.0 996.0

Highest temperature('C) 59.8 47.6 58.4 75.0

" The inlet water temperature was recorded on pipe surface at the start of solar hot water circulation system.
% The intermediate medium temperature was recorded in between two pipes at the center of the seedbed.
3 The outlet water temperature was recorded on pipe surface at the end of solar hot water circulation system.
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Table 3. Application of solar hot water circulation system on controlling 5011 born diseases in

b-a

chrysanthemum seedbeds

Treatments ' Disease severity (%) >
Basal stem rot (Rhizoctonia solani)
Solar hot water 00a’
Control 100.0 b

Root and basal stem rot (Pythium aphanidermatum)
Solar hot water 00a
Control 93.1b

"Each treatment consisted of three replicates. Each replicate tested 100 chrysanthemum cuttings.

2 Discase severity (%) = diseased cuttings / total tested cuttings x100.

3 Seedbeds were treated with hot water generated by solar hot water circulation system the temperature control valve
set at 50°C.

* Mean within columns followed by different letters are significantly different according to Duncan’s multiple range
test (P=0.05).
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Control of Soil-borne Diseases on Chrysanthemum
Cuttings by the Solar Heated Water Circulation
System'

Hsing-Lung Liu®, Chia-Hung Chao’, Yuan-Min Shen” and Tung-Ching Huang’

ABSTARCT

Solar heated water circulation system consisted of a s-shaped pipe installed surround
into a nursery tray for chrysanthemum cuttings propagation. A temperature control valve
was installed at the end of the system. When the temperature fell under the setup
temperature, a electric bucket with hump was twisted to start recycling the solar heated
water. When water temperature heated by the system was above 70°C, the inlet water
temperature was detected higher than the outlet ones. The control valve of the system was
setup both at 50°C and 55°C, temperatures of inlet water, substrate, and outlet water were
recorded twice. When the setup temperature of the control valve was at 50°C, water
temperature differences between the inlet and outlet were 1.4°C and 9.1°C, respectively,
the substrate temperature exceeded 45°C for 362 and 391 minutes. When the setup
temperature of the control valve was at 55°C, the water temperature differences between
the inlet and outlet were 5.2°C and 5.9°C respectively, and the substrate temperature
exceeded 45°C for 229 and 319 minutes. The substrate temperature between the pipe was
under 50°C. The pre-incabated soil-borne pathogens (Rhizoctonia solani and Pythium
aphanidermatum) in substrate could not survive after the seedbeds was disinfected when
the temperature control system was setup at 50°C. The result showed that Chrysanthemum
grew on disease-borne seedbed treated with the heat water circulation system remained
healthy, but the disease incidences in unteated seedbed was between 93-100%. It concladed
that the soil-borne diseases of chrysanthemum will be controlled through the solar heated

water circulation system.

Key words: chrysanthemum, nursery tray, Rhizoctonia solani, Pythium aphanidermatum,

solar energy.

! Contribution No. 0779 from Taichung DARES, COA.
2 Associate Researcher, Assistant Researcher, Assistant Researcher, Assistant Research of Crop Environmental
Division of Taichung DARES, COA.
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