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Summary

Citrus bacterial canker (CBC), caused by Xanthomonas axonopodis pv. citri (Xac),
is the most important and destructive disease in the international citrus industry. In
Taiwan, the earliest report of citrus bacterial canker is in 1932, and it became the most
important disease in local citrus industry in 1952. CBC occurs on the leaves, stems,
and fruit. The lesions on leaves become raised and corky, surrounded by a chlorotic
halo, and the centers of the lesions become gray and crater-like. Defoliation and twig
dieback become a problem as the disease progiesses.on a plant. In 1995, Vauterin et al.
reclassifies pathovars of Xanthomonas garppe%tr_is és Xz axonopodis pv. citri (original X.
campestris pv. citri pathotype A), X. axono%:odls PV, aur_antifolii (original X. campestris
pv. citri pathotype B, C, and D), and X .axonopodis_:p\}. citrumelo (original X.
campestris pv. citri pathotype E). Our field survey in Taiwan showed that 90% of
Xanthomonas campestris are X. axonopodis pv. citri. Spraying with copper pesticides
is a traditional disease control method against CBC, such as 4-4 Bordeaux mixtures,
56% cuprous oxide WP, and 81.3% Kasuran WP. However, copper pesticides can
induce phytotoxicity at higher temperature, increase mite population in citrus orchard
and cause environmental pollution if over-used. It may produce the anti-copper strains

of Xac. For these reasons, the purpose of this study is to develop non-pesticide control

methods for CBC by using bicarbonates, salicylic acid, caffeine, Bacillus subtilis,

il



fermentation products of Streptomyces candidus, narrow-range oil, and garlic extract.
The action mechanisms for these non-pesticide material are killing, systemic acquired
resistance, biological control, and physical protection. Results of pot experiments in
the greenhouse showed that caffeine and garlic extract were effective in suppressing
CBC on orange, fermentation products of Streptomyces candidus and salicylic acid on
ponkan, and salicylic acid and fermentation products of Streptomyces candidus on
Madou peiyu. Results of field experiments, conducted on NTU farm, showed that
salicylic acid and fermentation produets of Streptomyces candidus were effective in

suppressing CBC on orange, fermentation products ofStreptomyces candidus and

N -
el

. = | .
garlic extract on Madou pomelo and le,mon".lf-It 1s|worth to note that narrow-range oil

increased CBC in both pot and field eiperimentsl'.' A

Keywords: citrus bacterial canker, non-pesticide control, salicylic acid, fermentation

products of Streptomyces candidus, garlic extract
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etal., 1988)  § st HiBR Ao/ > RFT p 5 MY B FIE4 Aok
B @3 T ¥ e (Pruvostetal., 2002) - i R A¥ &% o (Koizumi, 1983 ) ~ § 3t

(Graham etal., 1992) @& » fE 4+ N » 532 T cPlbif « U ~ Qb B % 2 3

Bt @3RG r o Ffldprme phhamp  d kA HfaE

( )

5 ok®7 8 7ul/em® (Goto, 1992; Gottwald and Graham, 1992) > % T
TRE L2 BEREES G gt o b £ 2% (Grahametal, 1992) - 2
B R 2R R 5 20~30°C (Koizumi,, 1985)’ AN ERTE P EE 4 K
AR R Rl S R (Gottw'ZIeFand Graham, 1992) > &% * § % ¢

REE R REY L wﬁc*a‘ﬁr,‘%‘c 2002) n Paﬁfgwﬁm#m RiLAR 2

Faeh G BR BT }*7!’5,,."4 fp’"bﬁhﬂ"lmwﬁég Iﬁa(Gottwald,
1993) = il A7 2 fefed fod B AP ~dkY 2 DdcE ARG EF LS
E'.%‘«T% s P ARBEEP A Fadidn s (T & 2 (Goto, 1992; Graham et al.,
1989) t i X ARG HFpAPH L= T P B Lk F L FHPBEY LT 2

FRE,2003) B RETT R AG R BB A b (FE,2003)
REREBVRALAMAGARRE P F T ABEDRN > ARME 2472

&

| PE {8 T m E 4 (Graham, 2000 ) °

AR KR

Hartung 7% 1993 # B3 11— 24 3 B1 2 > 7Pl /%}%}?5];:]% 7R

A A B g T R 77 F148 >t avrBs3/pthA gene family 3k )J%i% F] pthA #7



ek - Al s P TS AL SIAes 2 Al 2w & i 2 (Cubero et

al., 2001; Hartung et al., 1993 ) -

(ERGR R RS R

Pt e MR E R ¢ £ (1) AiEduRp & ahp s 2 100
RRBEERTORT 5 (2) wike Fiwd > BT R Repii - FF ~ 2R 04
o (3)7,%’#;@?”nw,u§bz{£;‘ﬁ?&;kg’n’lé RAIF4&E (4) b & ¥
PR (5) Biched ~ BES M B A % RO g rdid s (6) »
w4 PR CEER f 244N R E SR 813%EN &V R

Fo A~ 56%F 1t I 4F TR R B (88,72004 5 4% %, 2003 )

#

B3 TH B R L T sl

i =
f@hmmﬂﬁinwma«nauha Al d e B

ﬁ%&mﬁ%%%’ﬂié;um%ﬁHmH Wil ] o 0t aF R AR R E
ﬁT%%i%%’%iﬁ%ﬁﬁ%ﬁﬁﬁ BT i ATREA L A S
BT RO RES A BPR 2 BB AR (55,2004) ¢ L A1 B
oS R TERES LEHAS THP SHBERROU s 58 F S HAT

D h A AR N ERE S BT TR L RAPIETHT S AR

ERER S 7 LA (HCO )L i 4 » ¢ Jam e d & ~ BFLd 40 - B
&5@?’ﬂﬁﬂﬁﬁiﬁ(ﬁﬁ+%#)&i¢%%*ﬁ%%%ﬁW$o@%
R PR T 2R - AT R 0 % A 1933 # d Hottes X S F JRad
T A Little Book of Climbing Plants | ¥ © 3% 3| * 133 & ) FRETV 2 5
W om0 m B E IR F AT REE Y RIS FA. de Yaczenski 2+ (1 &,

2004)° & BY e T 2o B PR T A {;g rx g it & m ghpH Ea i = (Scarito et al.,



2007) A B RH W Fse b i 0 AoTT I (Horst etal., 1992 ) ~ A #g ( McGrath and
Shishkoff, 1999 )~ ¥ % (Yildirim et al., 2002 ) ~ % 3= (Demiretal., 1999)~ p #%

(Ziv and Hagiladi, 1993 ) % » H %% ,gufa FAE2 2 £ L5 frdl»csk (Palmer et
al.,1997)> "~ #ig % 2 & i (Jamar et al., 2008 ) ~ 3z 3L 2 5L (Horst et al., 1992) ~
34 d %5 (Punjaand Grogan, 1982) % %5 Fiprc%k o gt vb > ERIELAT 115
Yedrdl BT RCR T B 4 EARR LT 0§ 4% (Millsetal., 2006 ) ~ # # (Fallik
etal., 1997)~ ¥4 /* (Aharonietal., 1997) ~ # % (Conway et al., 2005) - % BE

( Gabler and Smilanick, 2001 ) - % #5 (Palouetal.,2007) ~ ¥4+ ( Smilanick et al.,
1999) ~ & 4 (Yaoetal,2004) % ek {8 md2 in 4% o

~ 1933 & 4oL E Wﬁ%i'ﬁﬁﬁ B 3] o RS enjicd B iR

2180 § RZES HE W op RS T RS mi R s - TAFG LR FE
#ups (Systemic acquired resistance; SARQ _{'ﬁ W R 2 b A iR R
FRAEA L ¢ 11 F R R %ﬁww 0> White % 12 -k 1§ ik AT
FRAERS g A2 f mifm}fﬁ ’f | "sin :LZLL; 3R 4 dp 41 R AT
AR S B 0k S R B % A AW s ek fete# i (Daw
etal., 2008 )~ -] & > 4 (Sari and Etebarian, 2009 ) ~ ¥ 3k & & ( Crampton et al.,
2009 )~ % = /* # p( Kone et al., 2009 )~ * %44 Pseudomonas syringae pv. syringae
(Rasmussen et al., 1991)~ % 31378 8 f (Molinari, 2008 ) ~ # ¥ % "5 (Anand et
al., 2008 ) ~ & & 2 bean yellow mosaic virus (Radwan etal., 2008 ) ~ & ¥ # # {5
Hop 2 o (Yuetal, 2007) 0 2 g2 2530 o tdop R 7 s DAF 20k Suldaf St 25
¥Ap o (,1997) - FOUkGpEL e 3E Soepfede = X R 0 dod Pedg 1S

=

FOMR 2R AR = BES O MRG AEF ORI PR E
& ehdd o V"fv:fr?)]*{ﬁ oo B o e FE - fA Pk 0 3R G At
BEE2Z FERERD AT EATIEAER A 4 ez B LR R
# {r Pseudomonas syringae pv. glycinea j # i sfjs + (Kim and Sano, 2008 ) -
AP picddp It 2P RFF A RpREFLEER &R RTH L EE
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MH BT AR 2 BT g4 ¢ Fa4d 1T (Antibiosis) ~ 4 (7%
( Competition ) ~ 42 % # i¥* (Hyperparasitism ) ~ 3% %:}Fu},% (Induced Resistance )

wie 4 £ (Growth Promotion) % - =¥ 1% 7% (Bacillus subtilis group ) 3 i<

BANIBE A G L WABRE B AN o IR
ERCE SRR S - Eii 1 fﬁif‘? FAframF it SA o fofid 5 o A

AR FF 0L B T AT F 24 (Bakeretal, 1985) § § 154
(Ferreiraetal., 1991 ) ~ #‘??ﬁvl@*sfﬁa (Pusey etal., 1988 ) ~ #af+% s (Hall et al.,
1986) ~ = £ 45 (Rytteretal., 1989) & ; ¥ 4ds 5 4% Fdrdl chim Fpm 3 A4
FE R Zoon (% %,1997) MR (55,2004) « k4se Eam (2,2002)
# B FLE RME Y Bt - R RIS TERE RiLE B
WR AR T AS S & SR @ g A B S E

£
Pl F AR R AR ol R R IR - R

h

%E’W{ﬂ@@mwgmo—aaﬁ '1ﬁi%£¢@@£ﬁaﬁ?ﬁ@’

"! | ] :

¥ fr’%r”':ﬁﬁlﬁu%‘fzi#wmififr,ﬁ?‘ | —#é} ﬁ%}ﬁs}ﬁr Fi07) fE A B RE T eh
sk (F£5,2005) - safk FW 'H‘ﬁm;ﬁfg‘ LR BECFRH 2R
SV BRI R RRRE C MEARR R~ F AR TS (F,2008) ¥ 3
3 2 4p 11480k F7 4 % Xanthostatin > ¥t Xanthomonas s R sm 7§ 4 15 *
(Chengetal., 1987) °

WA R Y P ARG R A R RR? A s @ kAR g
Frow MY BRE L OPEFE 1760 £ 2 F @ % gmhie s E it 1800
E P e ML S E D ER Gonk > R FAR Y F A S B ol R
PR REAT ) HAES S B A BT o L sd H AR RE R B Hi
Mo R Ak S B BE BT FAEF S o2 T 4P R F % b 4 (Spray
Oil) ek o b A ek By ~ BjA Agd b e R e B ARE C RA S EE
S 0 IR E R T e B A A e P S AT R LY AR
B~ H B AR TR EFBEAT RV RHEERRTTEE
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Eorp (F,2005) 0 ¢ ¢ o 5 a3 dy o FH AT U MAERS T B
( Asjes and Blom-Barnhoorn, 2001 ) » 7 ¥ :x S B EE R F IS F 1 2 4 Peny |2
(Liuetal., 2006 ) -

< i3 (Allicin) &+ 73 & e W2 G {2 > g p 2 alliin £ alliin-lyase ¥ #

gt o B AT B G f rhen kiR 0 B OO S nATE S IR T
PHZF2mEg 2t AR o S AR G RGN B et € B G T
PRREE R TR o Fla Lop B ek o B R RBRET 0 HFHF R
RiamF~ E A PHEL G Frdl 2 & gk (Aryaetal., 1995; Bianchi et al., 1997;
Curtis et al., 2004) - ¥ b » § 3 %Ers}la o A EEHNT R R safs (Alternaria
blight) + § 358 * 2 E L FA T 1 o mE s T~ kfsfokm - RER 5 T2
i # 5§ pisock (Caoandvan Bruggen 2001; Russell and Mussa, 1977;

Slusarenko et al., 2008 ) - A~

i “
[l ]|

| ===
B
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CEE TS

4
N

I

B R mAL T A LA S ET

-) MEFpREL B4

F 32009 & + & & BB ATHRRATH AL 47 1 RN [T R G R

Fﬁﬁﬁﬁﬁv@%%%%%ﬁﬁﬁ°ﬁ%ﬂﬁﬁﬁ%ﬁ#?¢ﬁﬁ~ﬁﬁ‘ﬁ
EHAHM T EFRH TN F I LR R AU RT
PrAREEfRpEE > ENLRAS N2 AARP B I RE -
FEMBETFREAT > TAFIRRUESREIE  RFY R & X
IR T R op s s n N 0 R T0% P A w A 1280 R
7€ %% 10~20mL 1 PBS * fm7% (Eiﬁ'l Sigma-Diagnostics®) ¢ 20 445 0 B~ ImL 2
mE R 0 -7 R ﬁrﬁ‘“ 105 -~ 103 - 104\ 10 kA& & 100uL » G 4
& 7 200mg/L cycloheximide ( ¥ :}»P—Fp”'l B 5_4 E)2IYPGA B % AT + > gy
FH%HFEEF e E325°CE & fali% %ﬁtﬂ (Golmohammadl etal., 2007) -
R wmEFEE D "Péé’ﬁli B 5 u/l‘é—]’fé' S o S SRER R
IR ( Difco™ nutrient agar, NA) _F R AV R Sl

;g » % 3% ImL mﬁ“ﬁj\ﬂ » AR T RG o

(=) MiEFEG R AR R B2 % - 2 PCR 7l

Rl - X LRI &K B e Ry X B

<\

# (Difco™ tryptic soy agar, TSA) T45 + > M BHEH 44353 15 > & 3 25°C
AEEAE - HRPIE R AT {ERE - /T 503 5 20pL 0.5N NaOH 1
AR A d P By 7) BT 8 efae > 4o~ 20uL IM Tris-HCl (pH 8.0) 2
L3954 > B 2uL PR AT L PCRF % 2 4 » %3 02mLPCR & * 3
g o deor 2.5uL 10uM primer pair [ #1755 5 F] A i R 3] 0B - 251 45

Xac 2 (5’-CACGGGTGCAAAAAATCTTC-3’) %2 Xac3 (5-TGGTGTCGCTTGT
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ATGG-3") (Hartungetal., 1993 )]~ 2uL 2.5mM dNTP ~ 2.5uL PCR buffer ~ 2.5uL
25mM Mg ~ 2.5 units Taq DNA polymerase ( Bf Super-Therm, Inc.) » 4¢ -k 23 £ 4
FEE 25uL > b AR B OYIR Y TR o efidpe > E R EPEG
B F E®E (ASTECPC320) » 2" PCRFA &> % 1 BF BK TER 5 94°C~ 5
ks Mg (e 40 B R VB 2T 7K Tk 7 1 93°C~30 45 5 58°C~30 45 5 72°C ~
45 F) > B8 £ 121 72°C & 5 2 ~ 48 (Hartungetal.,, 1993) o« ¥ &= = {8 e g 47 12
1.5%FE e AL+ maxd#mzi * 0.5X TAE buffer (20mM
Tris-acetate, 0.5mM EDTA, pH 8.0) > r2 100 bp DNA ladder (B Violet Bioscience,
Inc.) 5 2| B Ao+ & 5 [ enikyp o TAERL 100V ~30 » 48 0 T 455512
0.5pug/mL ethidium bromide % ¢ 2~3 ~ 45> U p K-R:TZL 1~2 245 > & ez it
2 Eam ¥ > 45 % % (Alphalmager” AlphaE.ase EC Software ) 3 P& i3 4% ©

41\
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BEFRA-BRAES BT FE G LS

(-) &R WUAK

BfARE D CERS EMRE HYRBRER AL o I E R ) o WA e
RS PSR FR Y OERR O F o TSARE R TR kB
hHEiag 0 B 28°C 2 £ 5 ¢ 36 ) B sEBY 2~3 B i 0 B 52 S0uL PBS
B o Tt » 2 f B AR 3 % & (Nutrient Broth) p > 12 25°C 4R #2 %
30 -] pFis > #-dg.c % (Beckman Coulter Avanti J-E High-Performance Centrifuge )
iE K G 5,000 rpm ~ 10 A 48~ 25°C > i F a0 BT R 2 A FM Y E

K"
oo RS 0 B 7| ,ﬁy&% % 107 > £ 124 k% B (Eppendorf ® Biophotometer ) B

%

=k

¥R Sk E_ ’ ;___ F%§0D600 lE_,a 0.3 (/k)i <] ,1 IXIOS CfU/mL) ﬁsfbﬁﬁ'—’f$ - IXIOS

&mm’msa@wpﬁﬁéﬁiﬁﬁﬁo

i"'

%@ﬁﬁ)ﬂ??’%éﬁﬁﬁg7%%§%ﬁ*ré3ﬂ%¢ﬁﬁﬁ’ﬁﬁ
A B 12 Bas Van Buuren /& R 2 0 Z LR D EE ARG T =515 1R E 0 H

B R E Y A MUY B BT 0 dofl- o

Bl- >~ F 2RISR S N B
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(2) #fp=

BASNHEY S SERMEE 0 T A RRALBLERNY > 2L -1
Mo TLRBE FRHRBERRIPOE Y s RIURE G o8 X R
B R RS e N E S Y BRI BRER PR 0 B

R 24 L TR R B SEERBE R T

(2) #&E

AR L A T

(1) A7 % e
S 100 B o 5 p R A

[ “'.r-g- . L |

Q) AR e - i = |

|
Uﬁﬁ@hhﬁiﬂm%fw[bkﬁﬁ ot L AERE T

2

2 B j—!i’?ﬂ ’ -—A@llg 40 B Ia;i = ,--q-_];l /%’]\I?u%i—?—%“ o

(T) FoE%2 B8 A5
RALE TE P RBTEG F ¢ 0 ARl el £ ARG T e
/I}IJ ’ I,{#a--ﬁr%?}?a—ﬁ ALl ,ﬁﬁé‘ﬁ%‘i 14 = y p /i%"J‘I&ﬁfI"/E_,‘ﬂ}i%ﬂ ’g(#g:%&i

Ve st g B2 F £ B2 (Least Significant Difference Test) i {7 4 47 o
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N %%l‘f@gﬁf}-ﬂ,}% %‘g x5
(-) B3Rttt F 4

B> N em it > B RN TERE NP A TR T R
drBl = o

(0) gk A ASE D gyt Tgf

EREFITHT RE

(1) 0.16% KHCO; = 3 1.6g KHCOs #= & » v » 1L Z 4G K > #2323 7%
f2 > B fs 4 » 1mL Tween 20 i 2 B & 4| o

(2) 0.16% NaHCOs * -3~ 1.6g NaHCOs #5 % » 4c » 1L # 4k ¢ - {4 2355 3
f2 > & f4 4 » 1mL Tween 20 #a 5 B F &) o

(3) 4.0mM Salicylic acid : § % #-B~ 0.54g Salicylic acid # % ** 10mL 95% i # >
W 2595 302 B2 oo0mL F4 k95 R & > o fs4e » ImL Tween 20 #%
& A -

(4) 0.2% Caffeine : #f-3~ 2g Caffeine # % » 4v » 1L A k¥ > IR 2595 317
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B8 4e » ImL Tween 20 i B F #| -

(5) #f# 400 5 2 4l o3 A2~ ¥ IR LA A ¢ FLP- 2.5 2 4Bk H AR T IRILE
H (PR %» A FpH ) der 1L FAER P o ER 2 2 2IE o s 4 ImL
Tween 20 i 5 B & | o

(6) - 250 2 2 50% 425 % 7RI L ALI~ 4g 2 50% 1 E T ORI
ACRED T 3 24P bor ILFHKY o R 22 2RIT > b4~ ImL
Tween 20 #a & B F A& o

(7) AFH 250 3 2 % 58 tonPdmL F 3 (A 20 3§ 7129 )s 4~ 996mL
AAGOKT o IR 2R L3593 > A e~ Tween 20 B 5 B F A o

(8)2% = s E B ¢ AP~ 120g = 2 L 2 A7+ 57 (BEp TE4FALH ) 4o~ 240mL
95% PP ¢ B0k ¢ e s > AT o e 4°C k- BRI - %

EPhip i KT cfRREPE ii‘-'k49ﬁ1L x%’%:ﬁ’mﬂh’ 960mL Z 4k £353 >

"".r-l- |
-

B 4v » ImL Tween 20 s —?if‘lé #’T’l?:i

B. @l s BT e

(1) ## 1,000 & 2 81.3% .54 ¥ BILA A 0 415~ 1g 2 81.3% £ W47 iRIE
SAI(BEp A2 B 1 % ) 4o 0 1L A k? o345 @% 2 % 25 Bt 4o~ ImL

Tween 20 a5 B % &) o

(2)4-4 X 50 ¢ #-4gCa0 i3 325 200mL Z 4 k¥ o & % RIS pin g

4 X 2 Ca(OH)y ki3 ik 5 #-4g CuSO, % 2> 800mL % 45 k@ » #4Li¢ 2

RRBfRESBIRERAIREPE . - B - B8 CuSO4 ki3 R E Wi ~

Ca(OH), k3% @ 5 £ {84 » ImL Tween 20 # 5 & F A& o

C. ¥
(1) 0.1% Tween 20 : #- ImL Tween 20 4c » 1L Z45-kK ¥ » i@ 2.0 £353 o
(2) A EERPPIETH
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(=) @K | N
AR AT R R T o A R R e 6 bz 24
“ I~€ JNE N = ]
At GRS ’ E 0.1% Tween
@170 RS EIE LT HE IR ERE S Y 0 T 4 FR 0.1% Tw
\ | | a pa A . , L _7
02 3 FErpicFTHLIHBE £ 12 BAT 5 AJLE 2 24t 5 IF
e = A

AFE LA LT H - &

() F %2 B s

- N 7,\“‘4 '7’%}_%2?“9:%&%1“0
CEETE 5 -G VIESE I SN Y TR N5

R epeel
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AR ER T HEM BT RL 2 0P R%
() ERMHpiEke i
B i it s B R AR E Y AR L K e

MERPIETHY -

(=) #fihz Wi

KA B K S S dow etk > kR S 1x10° cfwmL 2w R R o
(2) 2o bisidsk2 £IERJL

A 2R ERILTFHR®RE
&ﬁmﬁ&mwm+%§**OﬂmmKDyOM%N&m@~MMMsmwm
= ||
acid ~ 0.2% Caffeine ~ % 400 i ﬁ%x?ﬁ Eﬁ% fj?_#ﬂ FORAER A A~ AT 250 & 2 50%

R ET RS A ﬁﬁzw@i%ﬁé%wéﬂw+%ﬂigﬁ°
B. @i ER G e
FILIE P e it o B35 AR 1,000 B 2 81.3% .8 4 T RIEA A - 4-4
AR S RE2E
C. %?I}iaﬁﬁ@ﬂ. : B E 0.1% Tween 20 > - F:f&;fé_iﬁ o

D. ZEfRE: §HEHr LA eFRE TAFEERBISTH -

(z) PiprdL> 5

WRAET - A UEBRAMBERZIRIREL P iEENRYUE G o E
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THEREAPICEH B LRREGFDwAR TR > RS B RN E

FIOZRERESRRLL T ERRER2UIFLITFLY R TEFTR

L

-

B R -

(1) #eist
jKIE‘FéE:ﬁ'éf# ¢ 2 kﬁlg*ﬁﬁg,&ﬁl F,’/"Tf'_l—'b"a‘ &prsﬁv—r YA X! J%’;{rﬁpﬁ{\
B -I—'—)J_L

B RS AR AP ST HISS R RE

K

FA ~ 0 fhz 2

H2BAIE > AERJLE S 2R L0 P ES X WF 100 BGF T o FHTXF

BEAEBicTH- =% o

z‘

j‘;ﬁﬁ/rpf‘“% ,u:‘af"‘#t‘:k’zﬁ«%?’ %“*”iﬁ‘ﬁ@’l v 2 la’l‘ﬁ ’@-}3@

B fe¥z= ﬁ%@ﬂﬁﬁﬁﬁ&ﬁ#iéﬁ’ﬁ—f?%§$:

~

E R
EERREREPHIALT G N
:I_r,—\"'._-‘:"\.l!

|
() WHRE*L LE2/HT l'
. j
R Y P T &a&,&%w,ﬁuﬁﬁﬁﬁﬁéw’ju&+

My iz @f"ﬁ'{iﬁz—l PSR
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-
7

CERED T HENRBER RS B 0R%
(=) Bt B

Ay
o

e

T B0 S -8 N RS i N

C R R

I L

FELE > Beedsk (B= > Ble BT )

Bl= ~o FPidsig 2

~

B

(=) &R WA

kR E A Ndewhoerit s SER L 1x10° cfu/mL 2

e
4

0 F] ,%f P

o
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(2) v BPpFipidok2 & 98 e :

R oFicERL 8% ELSAPILTHEFRERS » AT !

A RERISTHI % E

23 B F 4.0mM Salicylic acid ~ ### 400 5 2 4ok 5 et 7 B ILAH] -

250 B2 FBM 2% A EPipE 45 o

B. B s R T e v F IR A4 AR SR

C. # ¥t © g 0.1% Tween 20 -

D. B HRe TR o o7 i T e iaT it

(@l

: ” Mo
() Biphkd®™> 3¢ 5 i. g “
'..' I ¥,

ded e o TRAET - A WG SRR PO TH R E e R

R HRAE S B PRE T RR 24 L P BB B T

(1) e

AT RGHABPrE 2 L s RfF2 0 PRI EF  F AP LES P ES

L 100 B oo WHUES FEBL BB T M LR ERE B

Brdl > - P2ZRL AR FRFHRET IR 2L~ RIFEHRE 1%

F2XF %k PREF o

(7)) BB 2 e A4

X

L7

&
&L

R B RG T RRAR N R R AN 0 ko]

HMELRZEFAHRGTIOEL VR -
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EpRRALT BALER T HT
() MEFFpAz Fad
AFTE 2009 £ p oo B G D R R R A o 4 Bk RTH RAATY 4L

IV RARFR SR Y (e H Y

S
_.\‘\

T RAATH 4G PR (SRS 1)
B (W55 2) 56 (M 3)~3HY (B5:4) 5+ (B S5)
EHRAGUERAEERT T E M (HEE 6) v (%35 7)) 7% (%HEL:
8)~F 24 (S35 9)~ 2 2 (%HH5 10) EhAc - TENZEMECHT - #
Rt A (HEL 11)-

&%%%%ﬁﬁﬁﬁﬂﬁﬁ$ﬁ»%ﬁﬁ%&%%&é%ﬁ%ﬁimﬁ%é

At R %&fﬁﬁﬁ(@ )ﬁﬁ ﬂﬂﬂ ”gﬁﬁ%ﬁm%ﬁp_
FRIFARS At R4 =2 3§§PEﬂﬂﬂﬂﬁ%ﬁﬂw Alternaria

2 Colletotrichum % & #4 £ & k@*‘ﬁ\‘ﬁi) Rk ® Rty kA
%@W&mﬁ%&#&“‘¢%# *ﬁ&iéﬁ%(@i)a

B B R B D] ek A Y ﬁaﬁﬁgﬁm%ﬁp%ﬁv@¢mm%
$oRi kR A EE (B - )58 kg papmy MER
ﬁ%ﬁ%&“‘*ﬁ%?%ﬁ£ﬂ§*+i%5§@(%i:%ﬁﬁ%%%%ﬁ
Rt BE RS Al PSS RE (B2 )03 2 bR o
FERFR 2 At B¢ B2 256 BB (R e )2 LR paps
FRIEREAAS AR S RERRERA FPEA 2T BB (BT )

a

G TR E B NE T BRI M

L
a

ﬁ%l’%ﬁﬁi¢ﬂm%3m%%
RiCRA BEERERFRS > LY E 255 BB (FE2 )
AEMRER R AR %Y 0 R0 ATARATE S § iR A Bk
A ABIRA R A FGFRE A TR NEE (R ) L7
FHBEEFREFEARRI R FL S 2EE
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MEFKEEHBTRRAR TS 2 AR GETALEZ B B

NwmAREFR  RHNTSAREZATIF Y A AV EN A ERHT VLY

-

REIREY RIS EREh R R Rl N A

(=) MRFHREARRIAUBIEL & - 1L PCR &R

YRR Vg A i Al 1% - (4513 ¥ [ Xac2 (5’-CACGGGTGCAAAA

AATCTTC-3") %2 Xac3 (5-TGGTGTCGCTTGTATGG-3’)] 4w B & #7434

et i FE RS

' 2

- o
K%J,{T

2

b

g

Rd
T ERAT

7!

H g d

i
1

e 4

B - [LPCR it 500 FkBS BB R B
Arcchs S etk MR R A A R R 3

- 200bp % fz H-MRE @ fRE (NC) BlE (B ~)e

V|
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Bl= > &5 pATHRRATH 2 B R R R A

Fig. 7. Citrus bacterial canker on ponkan from Sin-Po, Hsin-Chu.
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B4~ EAATARATH L T G R,

Fig. 9. Citrus bacterial canker on grapefruit from Sin-Po, Hsin-Chu.
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Fig. 11. Citrus bacterial canker on grapefruit from Yeong-Jing, Chang-Hua.
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Fig. 12. Citrus bacteriél cat

Bl = ~HEp ARG %ﬁmﬁ—:}gﬁfii o

Fig. 13. Citrus bacterial canker on Hsishihyu from Yeong-Jing, Chang-Hua.
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Fig. 15. Citrus bacterial canker on pomelos from Yeong-Jing, Chang-Hua.
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Fig. 16.  Citrus bacteridlcanker-en unknown, gitrus crop from Shou-

Feng, Hua-Lien. e

Bl = 2 £ NARE AT b 2 W s i e

Fig. 17. Colony of Xanthomonas campestris on NA plate.
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¢ 6-1~6-3 2 FtR ok B F I Bk R é*’f%’%da'}%ff)ﬁ':fﬁﬁ A0 7-1~7-3 2 FtRok B
¥ BN 6 R R & 8-1~8-3 2 FRR K B )1 B SR @ e ik
itk £09-1~9-3 2 FItR ok 350 BhAER2 3 2R mk AR C P 0 10-1~10-3
2 AR KPR EIR2 2 e /%)%}?‘r‘;ﬁ Ao 11-1~11-3 2 FHR Rk p R E T
2 B A O NC e o r» k2 fHRE M L A F 135 o

Fig. 18. Detection of pathotype A characteristics among Xanthomonas campestris
strains isolated from field samples by PCR amplification with the application of
pathotype A specific primer pairs Xac 2 (5’-CACGGGTGCAAAAAATCTTC-3’) /
Xac 3 (5’-TGGTGTCGCTTGTATGG-3’). In Fig. A, strain 1-1~1-3 are from samples
of CBC on oranges at Sin-Po, Hsin-Chu, strain 2-1 and 2-3 on ponkans, strain 3-1~3-3
on murcotts, and strain 4-1~4-3 on Hailigan. Ir.llFig.. B, stain 6-1~6-3 are from samples
of CBC on grapefruit at Yeong-Jing, Chang Hua strain 7-1~7-3 on Peiyu, strain 8-1
~8-3 on Hsishihyu, and strain 9-1=9-3 on "Fi‘\’zvanghyu InFig. C, strain 10-1~10-3 are
from samples of CBC on pomelos at Ycong 1Tlng, Chang Hua and strain 11-1~11-3 on
unknown citrus crop at Shou-Feng, Hua-Eien. Only sterile water is added as template
in negative control (NC). M, molecular weight marker, arrow indicates the pathotype A

specific fragment (about 200 bp) amplified.
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B4 ~FEA J‘H‘d%i%f%:fﬁaﬁ (A 3R 11-3) % 14548 16 * (5304
BE S A TR EEHRYE -

B

Fig. 19. The above are symptoms of inoculating CBC isolate 11-3 on leaves

of oranges at Day 16; the below is result of healthy control.
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W= B HBRER R A (23R 11-3) A 1348 16 % (530
MES FARZpd; TRAEEHBE
Fig. 20. The above are symptoms of inoculating CBC isolate 11-3 on leaves

of ponkan at Day 16; the below is result of healthy control.
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S E R AR M THAREHERE
Fig. 21. The above are symptoms of inoculating CBC isolate 11-3 on leaves

of Peiyu at Day 16; the below is result of healthy control.
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SRR BER LT HHMRLET %

AR R AT T T o 2 RPN s i - d fhfE R iR
7o Jd2I P 433 0.16% KHCO; ~ 0.16% NaHCOs ~ 4.0mM Salicylic acid ~ 0.2%
Caffeine ~ #ff# 400 & 2 484k 3 24 7 JRI240 &~ 1 250 5 2 50% 45 % 1% 7
ORI A AR 250 B2 KR 2% < HHE PR A 1,000 52 81.3% &
B ar v RIS R 44 N SR ~01%Tween 20~ 2 g EE P o % 127 >

TR RIS R AL ET o
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ieFH T EP R sk

Lo ALEpLTHHIREFRY - X2 T oR%RE
Table 1. Result of first experiment of non-pesticide control material against CBC on

oranges in pot test.

ed® 10 % 15 AR 14 % 18

R . ) Ltk 2 Bisvk

ER ER (%) " (%) "
R YR E 0c Oc - -
R 0.45 0.61 - -
BT E 4 028 4" o6 o h, 378 8.2
PP & 4 031 & 048 2311 21.3
kA e 027 ° | .%5“ I, 5: S 1.6
e 5] 0187 .. il 047 | Voo & 60 23
s b 034 WY 30625 23.5 2
IR 0.36 0.69 20 -13.1
%8 0.08 0.25 82.2 59
S L 0.02 0.09 95.6 85.2
L1 4 0.15 0.51 66.7 16.4
AE SR 0 0 100 100

*

AXFHT? A RSB ES R o

" This experiment is proceeded on shelves with light in the rear building of Sino-African Technical
Cooperation Building.

T gtk (%) = (1R e R I FRHEEE R T ) x 100%

™ Control rate is calculated as (1-disease incidence after treatment/ disease incidence before treatment)

x 100%
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Table 2. Result of second experiment of non-pesticide control material against CBC

on oranges in pot test.

G210 ® 18 JdZ 14 % f2

PR ) ) 2 BinrE 2 [pinskk
SCEE S E o) ™ (%) *
R 0 0 - -
FRHHEE 0.17 0.21 - ;
B 49 0.02 0.13 88.2 38.1
B 4 0.05 0.1 70.6 524
93 1 007 A “oose 5838 61.9
P P2 0.04 & ~—0.08~, 176.5 61.9
LA B B 0.01 ° !?é%§[i | 93.5 84.1
I 0.04% A | ;| 0.05 | | Joo 779 76.2
F 5 0.53 Y 50545 4P 2118 -157.1
R R 0.07 0.09 58.8 57.1
L1 4 0 0.01 100 95.2
AE S 0.01 0.01 94.1 95.2

*

AR AT D RTRLS PR TR

" This experiment is proceeded on the left shelves with cover on the roof of the front building of
Sino-African Technical Cooperation Building.

T opitecdk (%) = (1R R EF R RHEEE RS ) x 100%

™ Control rate is calculated as (1-disease incidence after treatment/ disease incidence before treatment)

x 100%
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Table 3. Result of third experiment of non-pesticide control material against CBC

on oranges in pot test.

G210 ® 18 JdZ 14 % f2

0w ) ) E R IR VS U S S T X
o & A o) ™ o) ™
R 0 0 - -
RN 0.08 0.11 i ;
B 4 0.1 0.17 25 -54.5
B A 0.14 0.16 75 45.5
93 1 006 & Zoi= A, 25 9.1
Py P2 ] 0.04° & ~—0.07~ 150 36.4
Y o 1a 0.02 !iéﬁai ST 72.7
S L 0197 | J 023 il. v (21375 1109.1
F 5 057 WY F061% T4 6125 454.5
S L 0.15 0.22 -87.5 -100
E Y 0.03 0.05 62.5 54.5
AR 0 0.01 100 90.9

*

KX AR RIS PR TR
" This experiment is proceeded on the right shelves with cover on the roof of the front building of

Sino-African Technical Cooperation Building.

5

T ek (%) = (- Sk edp S8 pEHREE RS ) x100%
™ Control rate is calculated as (1-disease incidence after treatment/ disease incidence before treatment)

x 100%
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e AR EDISTHHIREFRZ 20 P ieRdRTHEE -
Table 4. Result calculated from three experiments of non-pesticide control material

against CBC on oranges in pot test.

RIZ 10 % 18 RJE 14 R
L 10 X {8 RJEZ 14 R

o w 2 Piprck 2 Pinrck
R T AR -

o) ™ o) ™

R YR E 0c Oc - -

FRHHEE 0.233 b 0.31b ; -
B 4 0.133 be 0.32 be 4.9 32
B A 0.167 be 0.247.be 28.6 20.4
Kk 0.133bc 47 026bC % 429 16.1
whe P2 ] 0.04 be &/ ~0,08 bey 1829 74.2
R AF P 0.125be | oa;éigbé i © 463 26.3
B QNMw?.ipﬁ&@?-: 16.1 43
F 5 03932 Wy PG -68.6 -50.5

S L 0.08b 0.133b 65.7 57
L5 by 0.06 be 0.19 be 743 38.7
TR 0.003 ¢ 0.007 ¢ 98.6 97.8

TEgEY L SEALTE > ¥ ko] ¥ £ B2 (Least significant difference test) i 7 szt
AT EY FAPRE AT A —'ﬁﬁ’u‘*ﬂéﬁ“—?i;’l (P=0.05)-

" Numbers are the means of control rates each from of five replicates. According to Fisher’s LSD test
(P =0.05), numbers in a column with a letter in common are not significantly different.

Yotk (%) = (1R BEHE R I FRHEB RS HT) x 100%

™ Control rate is calculated as (1-disease incidence after treatment/ disease incidence before treatment)

% 100%
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Table 5. Result of first experiment of non-pesticide control material against CBC on

ponkan in pot test.

G210 ® 18 JdZ 14 % f2

8w ) ) E R IR VS U S S T X
CEAR CEAR o) ™ o) ™
R 0 0 - -
FRHHEE 0.08 0.43 ; -
B 49 0.13 0.31 -62.5 27.9
WL 4 0.07 0.27 12.5 37.2
93 1 004 4 oot o, 444 38
P P2 ] 0.07° & 028 116.7 34.1
S R s 4 0.04 ° | | 9:%'3 I=I i: 50 69.8
BEEH 023% o\ | ;| 047 | | Voo 1875 93
% B 0.41 Y 550785 " 4125 -81.4
R R 0.33 0.55 -312.5 27.9
L1 4 0.02 0.1 75 744
A5 0 0.01 100 97.7

*

AXFH? A MBS R FET
" This experiment is proceeded on shelves with light in the rear building of Sino-African Technical

Cooperation Building.

5

T ek (%) = (- Sk edp S8 pEHREE RS ) x100%
™ Control rate is calculated as (1-disease incidence after treatment/ disease incidence before treatment)

x 100%
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Table 6. Result of second experiment of non-pesticide control material against CBC

on ponkan in pot test.

B 10 % f2 T 14 % §8
RIZ 10 % {5 AT 14 R 8

AT . . 2 inrk 2 iprnk

xﬁ’}-‘lﬁia‘ 2 (%) " (%) ™
R R e 0 0 - -
FRHE L 0.01 0.05 i i
WL 4 0.01 0.04 0 20
WL E A 0.01 0.03 0 40
K 0 v obore L 100 55.6
- 0 ~0 A\ L 100 100
s R 0 !ié%FEi L 80
R 0 § & i! 0.02 il. o 1100 60
F i 0.44 Y 50479 -4300 -840
L EE B 0 0.03 100 40
15 by 0 0 100 100
AE S 0 0 100 100

*

AXFHRN AT RIS PETIRS

" This experiment is proceeded on the left shelves with cover on the roof of the front building of
Sino-African Technical Cooperation Building.

T obiecsk (%) = (1-F %25 S8 B EE RS ) < 100%

™ Control rate is calculated as (1-disease incidence after treatment/ disease incidence before treatment)

x 100%
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Table 7. Result of third experiment of non-pesticide control material against CBC

on ponkan in pot test.

FdZ 10 % 138 EJE 14 % 13

RIZ 10 % {5 RJZ 14 2 15

PRy - . TS N ST s
xﬁ’}-‘lﬁia‘ 2 (%) (%) "
(e o il 0 0 - -
RN 0.01 0.06 ; i
B 4 0.05 0.06 400 0
B E A 0.02 0,07 -100 -16.7
93 1 0.03 e T e B 200 1333
w22 ] 009 /" ~q14 12800 11333
Y o 1a 0.04 I e-.-:"g:B | i " 300 50
S Ll A @ i;| 0.02 | | o 100 66.7
F 5 0.47 Y 50658 4P -4600 -983.3
S L 0.04 0.08 -300 -33.3
L5 by 0.03 0.04 2200 333
AR 0 0 100 100

*

AXFHY AT R S PR T RT

" This experiment is proceeded on the right shelves with cover on the roof of the front building of
Sino-African Technical Cooperation Building.

T obiecsk (%) = (1-F %25 S8 B EE RS ) < 100%

™ Control rate is calculated as (1-disease incidence after treatment/ disease incidence before treatment)

x 100%
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Table 8. Result calculated from three experiments of non-pesticide control material

against CBC on ponkan in pot test.

210 % 18 RJR 14 % f

G

BJE 10 % {5 AR 14 % 18

KR . . 2 fE it Z_[F it
= A = A (%) " (%) "

R YR E 0c Oc - -

5 R 0.033 b 0.18 b - -
R & 4 0.063 be 0.137 be 290 24.1
WL E 4 0.033 be 0.123.be 0 31.5
9313 0.025 be 4 . Quﬂim. 25.6 317
P F] 0.052 be it /7 A0:141 bo 112567 21.6

s EH S 0.027be !bégﬁﬁ Ny 68.5
X Oﬂﬁm L Haﬁmﬁ o f9-130 5.6
F 5 0442 WY Do @ 4P 1220 251.9
S L 0.123 b 0.22b -270 -22.2
L5 4F 0.017 be 0.05 be 50 72.2
ARG 0c 0.003 ¢ 100 98.1

TEgEY L SEALTE > ¥ ko] ¥ £ B2 (Least significant difference test) i 7 szt
AT EY FAPRE AT A —'ﬁﬁ’u‘*ﬂ%ﬁ“—?i;’l (P=0.05)-

" Numbers are the means of control rates each from of five replicates. According to Fisher’s LSD test
(P =0.05), numbers in a column with a letter in common are not significantly different.

Yotk (%) = (1R BEHE R I FRHEB RS HT) x 100%

™ Control rate is calculated as (1-disease incidence after treatment/ disease incidence before treatment)

% 100%

49



A CARBERLTHE REGREY - X2 P ieE&REE o
Table 9. Result of first experiment of non-pesticide control material against CBC on

Peiyu in pot test.

RIZ 10 2 (8 RJE 14 2 2
* ST 10 2 15 AJT 14 % 15
KR s e 2 ek Z_[F it
SRR SRk (%) " (%) "
R 0 0 - -
5 R 0.55 0.7 i -
R & 4o 0.44 0.79 20 129
B E A 0.32 0.6 41.8 14.3
s 0.1 , 033}\. 818 57.1
whr P2 TF] 0.34 = & .63 ~ 11382 10
Y o 1a 02 Ho%?ﬁai | ©36 38.6
REER 031 B =\ ;| 038 \ Voo %36 17.1
F 5 0.73 Y 5580 W P 327 271
R R 0.59 0.8 7.3 -14.3
.1 b 0.26 0.47 52.7 32.9
AR SR 0 0 100 100

*

AXFH? A MBS R FET
" This experiment is proceeded on shelves with light in the rear building of Sino-African Technical

Cooperation Building.
T opitecdk (%) = (1R R EF R RHEEE RS ) x 100%

™ Control rate is calculated as (1-disease incidence after treatment/ disease incidence before treatment)

x 100%
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Table 10. Result of second experiment of non-pesticide control material against

CBC on Peiyu in pot test.

FdZ 10 % 138 EJE 14 % 13

RIZ 10 % {5 RJZ 14 2 15

KR . L 2 FE it Z_[F e
Lﬁ’}-‘lﬁia‘ 2 (%) (%) "
(e o il 0 0 - -
5 R 0.16 0.21 i -
R & 4o 0.03 0.04 81.3 81
B E A 0.09 0,11 43.8 47.6
93 1 0.06 o TE_ e 625 52.4
whe P ] 0.06 = & .07~ 1162.5 66.7
Y o 1a 0.11 I 9%& I:Ii: §E 23.8
I 008 i! 01 il. y £ 52.4
F 5 0.51 Y 938 4P 2188 1152, 4
S L 0.17 0.23 -6.3 9.5
L5 4F 0.09 0.1 43.8 52.4
HE SR 0 0 100 100

*

AR AT D RTRLS PR TR

" This experiment is proceeded on the left shelves with cover on the roof of the front building of
Sino-African Technical Cooperation Building.

T opitecdk (%) = (1R R EF R RHEEE RS ) x 100%

™ Control rate is calculated as (1-disease incidence after treatment/ disease incidence before treatment)

x 100%
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Table 11. Result of third experiment of non-pesticide control material against CBC

on Peiyu in pot test.

FJE 10 % i AT 14 % (8
RIZ 10 % {5 RJZ 14 2 15

0w w " L Pisrek 2 P isck
Lﬁ’}-‘lﬁia‘ 2 (%) (%) "
(e o il 0 0 - -
FRHE L 0.21 0.27 i -
B 4 0.23 0.32 22200 -18.5
B A 0.28 0,47 22700 741
93 1 0.15 o T o % 1400 44.4
whr P2 ] 0.14 & Q19 1=1300 29.6
Y ok 1a 0.07 I 9?1;4 I:I i 600 48.1
I 018 % HQ% ﬁ_-:Jmo 3.7
F 5 0.54 Y 506 % TP -5300 1222
S L 0.1 0.15 -900 44.4
L5 by 0.1 0.16 2900 40.7
A SR 0 0.01 100 9. 3

*

AXFHY AT R S PR T RT

" This experiment is proceeded on the right shelves with cover on the roof of the front building of
Sino-African Technical Cooperation Building.

T opitecdk (%) = (1R R EF R RHEEE RS ) x 100%

™ Control rate is calculated as (1-disease incidence after treatment/ disease incidence before treatment)

x 100%
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Table 12. Result calculated from three experiments of non-pesticide control material

against CBC on Peiyu in pot test.

210 % 18 RJR 14 % f

G

BJE 10 % {5 AR 14 % 18

KR . . 2 fE it Z_[F it
SEEE A (%) * (%) "

R YR E 0c Oc - -

FopiRE 0.307 b 0.393 b - -
R & 4o 0.233 be 0.383 be 23.9 2.5

B E A 0.23 be 0.393.bc 25 0
Kk 0.103bc 4" QI83be . % 663 53.4
whe P2 ] 0.18 be & 0:297 po, 1413 24.6
s FHF Y 0.127bc” lo%bé i C 887 38.1
REEE 0.19be. -\ ;0.3'1"’3?' be | Joo &0 38 203
F 5 0592 Wy BOBEH -93.5 712

S L 0.287 b 0.393 b 6.5 0
L7 4 0.15 be 0.243 be 51.1 38.1
HE SR 0c 0.003 ¢ 100 99.2

TEgEY L SEALTE > ¥ ko] ¥ £ B2 (Least significant difference test) i 7 szt
AT EY FAPRE AT A —'ﬁﬁ’u‘*ﬂéﬁ“—?i;’l (P=0.05)-

" Numbers are the means of control rates each from of five replicates. According to Fisher’s LSD test
(P =0.05), numbers in a column with a letter in common are not significantly different.

Yotk (%) = (1R BEHE R I FRHEB RS HT) x 100%

™ Control rate is calculated as (1-disease incidence after treatment/ disease incidence before treatment)

% 100%
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Fig. 24. Result calculated from three experiments of non-pesticide control

material against CBC on ponkan in pot test.
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Table 13. Result of first experiment of non-pesticide control material against CBC

on oranges in field test.

Fed2 10 % 18

. EJZ 10 % 13
e w) o 2P i vk B
4 (%) "
R YR E 0 -
B R 0.46 -
k4 e 0.09 80.4
sl 7 pE A 0.19 58.7
R P i'b.75“}_ ;- %, -63
B £ F@%ﬁz T 17.4
| N=s) |

RE SR . |dﬁ. 100

* A FEHRILHEAER ;Fé,&%}ii‘—& J;ﬁ%‘i’%*\lﬁ]’\ ,F-lf” 4

" This experiment is proceeded in the spec1men ‘collection on‘'the NTU Farm.

s

sk (%) = (13 505 s % S5 %) X 100%
™ Control rate is calculated as (1-disease incidence after treatment/ disease incidence before treatment)

x 100%
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Table 14. Result of second experiment of non-pesticide control material against

CBC on oranges in field test.

Fed2 10 % 18

o v 2 1P ik

%o
4 (%) ™
R YR E 0 -
HFHhiRE 0.21 -
KA e 0.11 49.9
otk ) pE 0.11 47.6
k8 b P 5508 | N 181
AR Y@/ A~ 42,»\_; @ 100
| M=) |

RE SR . |-dF-. 100

* A FEHRILHEAER ;Fé,&%}ii‘—& J;ﬁ%‘i’%*\lﬁ]’\ ,F-lf” 4

" This experiment is proceeded in the spec1men ‘collection on‘'the NTU Farm.

s

sk (%) = (13 505 s % S5 %) X 100%
™ Control rate is calculated as (1-disease incidence after treatment/ disease incidence before treatment)

x 100%
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Table 15. Result calculated from two experiments of non-pesticide control material

against CBC on oranges in field test.

e u) o RS
2 S (%)
(e S il 0d -
PR R e 0.335b -
Ky e 0.098 ¢ 70.9
otk ) pE 0.15.d 55.2
5 o 7 8 2100
* G E B - ﬂ4 cd“ -19.4

|
r .

d@"(:f" 100

,..-
il
.

2% 2L

"'\
F4iP % '( Least 51gn1ﬁcant difference test) it 7 512
#

HE SR ' H

|
I
N

it

U

DR 5 S EHLE L i

Adr o ER %A#Bk*%wﬁ—*ﬁﬁs‘;ﬁ:@p%‘Lﬁ (P= 005)
" Numbers are the means of control rates each from of five replicates. According to Fisher’s LSD test
(P =0.05), numbers in a column with a letter in common are not significantly different.
Tk (%) = (13 KA HFHHHEEEHT) < 100%
™ Control rate is calculated as (1-disease incidence after treatment/ disease incidence before treatment)

x 100%
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Table 16. Result of first experiment of non-pesticide control material against CBC

on pomelos in field test.

Fed2 10 % 18

KRS | . ER TR X
4 (%)
R YR E 0 -
FRHEHRE 0.27 -
kA 0.09 66.7
shlk 0 100
BB -4 R 74
SR E T Y 05\ 81.5
| Ni=<C) |
RE SR 8 || -dF" '. 100

RS- F Ay BN A ;Fikﬁgij%it J;Iiv%‘g%*xlf]p\ ‘F,Iﬁ g
" This experiment is proceeded in the spec1men ‘collection on‘'the NTU Farm.
Topienk (%) = (1R SRS —fx\),aaws 0 3 5 ) X 100%
™ Control rate is calculated as (1-disease incidence after treatment/ disease incidence before treatment)

x 100%
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Table 17. Result of second experiment of non-pesticide control material against

CBC on pomelos in field test.

=4 L B ok
o (%)
(=¥ Sl 0 i
3 o 7 ke 0 ]
KR 0.05 — o
Ak PR 0 F N
5 Y .;_ \ e
bt L Va1 ~o0~ \@ L
| Ni=dQ) |

7 . . e | | . s KEEE
AR5 . ||--e:tr;.'I &%
1

i

S - AR ?P—;&%%Am tLT*\EIP\\t:wo-

" This experiment is proceeded in the spec1men ‘collection on‘'the NTU Farm.

s

ik (%) = (1 o i i -5 oS 5 ) % 100%
™ Control rate is calculated as (1-disease incidence after treatment/ disease incidence before treatment)
% 100%
R S ZHERHREF RS S0
" Disease incidence before treatment is zero.

isck 2800 2 FpHBEERF R REFHEFE L0

ok . . .
Disease incidence before treatment and after treatment are zero.
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Table 18. Result calculated from two experiments of non-pesticide control material

against CBC on pomelos in field test.

AT 10 %
® o T
% 4 o
R YR 0d -
WO R 0.135b ]
k17 e 0.07 ¢ 48.1
A A 0.d 100
F 5 0474 248.1
<R E B 0:035 ed 74.1
WE 5t I %&w Il i, 100
—lfx i%%%;ﬁ ,%Tk o

Least 51gn1ﬁcant difference test) i 7 5t3

U

CEgE Y L SEFL TIOE
A E 3 AR H AT ﬁﬁ*ﬁ:@?%‘éﬂ (P= 0.05)°
Numbers are the means of control rates each from of five replicates. According to Fisher’s LSD test

(P =0.05), numbers in a column with a letter in common are not significantly different.

Copiank (%) = (IR & SHE /I HEHE LR BT ) X 100%

Control rate is calculated as (1-disease incidence after treatment/ disease incidence before treatment)

x 100%
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Table 19. Result of first experiment of non-pesticide control material against CBC

on lemons in field test.

Fed2 10 % 18

KRS | . ER TR X
5 (%) ™
R YR E 0 -
HFRE R 0.42 -
k4 0.22 47.6
sl B H A4 0.01 97.6
k8 b T | N -78.6
AR R Yyar ) . 19»\_; 54.8
' ’”“-- +() |
RE SR 8 || -dF" '. 100

RS- F Ay BN A ;Fikﬁgij%it J;Iiv%‘g%*xlf]p\ ‘F,Iﬁ g
" This experiment is proceeded in the spec1men ‘collection on‘'the NTU Farm.
Topienk (%) = (1R SRS —fx\),aaws 0 3 5 ) X 100%
™ Control rate is calculated as (1-disease incidence after treatment/ disease incidence before treatment)

x 100%
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Table 20. Result of second experiment of non-pesticide control material against

CBC on lemons in field test.

Fed2 10 % 18

BJZ 10 % 15
AT 2 ek
5 3
R YR E 0 -
% PR e 0.42 -
k45 e 0.24 429
LAk R 0 100
B8 P, =58 -19
Rl Y@ 0137 69
| -"F\"r- ‘n | |
RE SR . | | -dF- . 100

RS A R %&5&5*4 J'ﬁé{’}%*\[ﬁ?‘ ,F.p1 .
" This experiment is proceeded in the spec1men ‘collection on‘'the NTU Farm.
Copieek (%) = (1R % e %ﬁr@%ﬁ% w5 ) x 100%

™ Control rate is calculated as (1-disease incidence after treatment/ disease incidence before treatment)

x 100%
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Table 21. Result calculated from two experiments of non-pesticide control material

against CBC on lemons in field test.

) o P S
2 S (%)
R 0d -
% PR e 0.42 b -
k45 e 0.23 ¢ 45.2
sk FE R 0.005.d 98.8
BB v Teas 48.8
X AR R B B/ 6 cd‘l 61.9
WE S ' Ii %&h II 100
A L SEAF THE i".fj-.fx [%IF = éJl i* T:(_Least ISIgmﬁcant difference test ) i& {7 %3+
#

Adr o ER %A#Bk*%wﬁ—*ﬁﬁs‘;ﬁ:@p%‘Lﬁ (P= 005)

" Numbers are the means of control rates each from of five replicates. According to Fisher’s LSD test
(P =0.05), numbers in a column with a letter in common are not significantly different.

Tk (%) = (13 KA HFHHHEEEHT) < 100%

™ Control rate is calculated as (1-disease incidence after treatment/ disease incidence before treatment)

x 100%
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Fig. 27. Result calculated from two experiments of non-pesticide control

material against CBC on pomelos in field test.
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