A B B S ) 2: 1219, 1993

RSN FHELBIRBEE PR
B e B35S

® % A

wEn SEEEEIRAEEEEARD
HAPHE mERFES2E2E14H

i

2

TEH. 1992, FREREFEERRREAS . WA . MR 21219,

19774 E 1979 D B E TR R AR, DA T 56 B R A
(Xanthomonas campestris pv. mangiferacindicae) >3 CHREFHERRIFES , A2 80
2-206RH, DEEE4IFHEE, THESHLUT, BMEEHLE, £F 2 AERFE2ARE,
PEIER-18H o [, S8, SE Q25 CUL)EFIREEEE. EREBHRRE, T EHS
fnfl 2 BER B b b, BESRITEREILE, SEFNIHEARS, 2FNHERFELH
FIREL R RS D, SR HETHEFEERREE. SEMNBRE NTHERH BRE SR
HHED), PAeatE@sadnin, VOB, WS W, REMFEAEES TN B, talg
BEHRE IR, MO ERFE R IR Al - O MR 8 4 (3-8 8T 10-10 ),
HEERMTR SR, BRENBHEIRZ 30-40% o

AtE: RORBEERE, BR, BAEE, S8BT, BE, BE, BEHS, BESE.

##

f 5 25 (Mango bacterial black spot) #5 & #tf
FHAEERcEHEEHFE (13, B Xanthomonas
campestris pv. mangiferaeindicae (4,6.7)5/i#2, EER
RIRHE, Bh . ERELE. 297 -mAEAE

B, BE, W%, RERE, HEeHREmEE
W) BEAE, SEBEFsEFETTER, B
LAEEFRAGETEERRE, LHABRH
LB 2, £FPERAMSE 0 CLLL, AR
ol TR EAMBAE R AR A, BUE RS
E TR S, HEmBEEe. A TRERns
SRR ORI 2 A, BB R B A B R
WHER (1), ERFMETERECBRERAFT
WIERELD (R#EE). SHE-SHEARENS
TRERN T MY, DERRSETHREEN
LER REEAREER, S8REREN
B8,

Tl

MR

fRGLRR S R R i

PEEREABSEESER, HE-21,
LA TR @8R (1) AR EE 10°-10" cells/m] #]
EREEHEREFS 22 B P HEMRE TR
andll s RS o EREREER = FEEHE ),
HpdE, BB EEESL, TEHEEERE
SEEENE, BmD R AT R (%) =
FEH R .

BB R LR

EERERBHE, ERELBHHRERSE R
B, H#EREE - EHNEREREEE -2
ATy, BEIURE < REE St IR EEE 78
LHHRRE Y, RRE LR 2 R
. RUERRRGERINIE R0 10 REIR, BiREIR R i



B WM, AT 20-30 Fr3ER, AEFHEEER
i L REER . BEW . BIBER R BB T AR . R
BRRA (%) =R/ AERLEE X 100% o FHER
T T A DA BE 3R 7K o

kA S B SR ORI

HARMEE 1L EHE® G5, 88,
10-10x0 ) 2. #H#(ER (Streptomycin sulfate) | PUIRE
% (Tetracycline) . % L P8 Ak (Ampicilin) . K #T # &
(Erythromycin) , DL EMEASEHIZ BREES 250, 500, K
1000 ppm o 3. fRABFE IR (4% Blasticidin-S
W. P) | SRALEGE R (12.5% Polyoxins W. P.) |
b g T BB (56.5% Cuprous oxide W. P.)
Ao e G S L nT IR MR T (85% Copper oxychloride W.
P). @A(bE TR MR (83% Cupric hydroxide W.
P). K lIREHIELHE (25% Dodecyl benzene bisethylene
diamine cupper sulfonate EC.), DL LGS & BE
B 250 1% . 5005, K 1000 f% 6 B K o

HIE %M HikaiE: 1. BETRE:. BEEr
ST 0 AE S BE 1B 2 FS 6 0 AT ) B 5F 2% & P (Potato
dextrose agar, PDA, &4 20% f& 8 2 U KR .
2%t E B, R 2%80E), HEBEERNEGE LIRS
BRECERER, UEPE, MASEG—EWE
BIFMAEP R LER (HEBTRBERS 1010

E/
g

SRS T 44 A S BB 2 13
cells/ml) o 2. WEMMEE BEE 09 cm 2 EHALE
(Paper discs, Whatman filter paper No. 1) i it
FHEER IR, PR TR 24 /N, TRARER
W enzsk, WEREHE 02 ml fIE K2 PDA R
EPWE(ER 9 om)o & EE .52 I RE R
28 C #OCRUERMAN, 58 4-0 K&, BUHBIZE
RWBE, RUEMESECNHE LK. R4
HE, ABEERK. MHIESE (mm) = (B E
& (mm) — 9 mm(EHREEK))/2,

B HEE . RIS & A L
BRZER £, BWMABIE. SEBE 2 E, 28H,
FE M BE R — K B a5 7% — K 2% DA ) 165 335 B2 1 SE B o
FRERSERE R b, SEA 1006510, I DA%
HAKERER, BERFAFLRBEESE @A
1, WiFHBR R & FE o FHRE (%) = IR
TR DL 8/ BERE R B B o

i

ZS

N TR NI SR IR 2 B AR

H 19775 1 HE 19795 5 B 2 sl i 4, o
R AL B LIRSS T L BRI (B — ) 7E
EREEZMRE, UESHLUT, F82-3H, B

25

p—
0 { A
> g e IRWIN A
g i
Siad B T KEITT i

$ 5 'l :
@ I .
g i f

: [ &
T °Ti & 7
Ul 1 Fift
z 10} i e g ¥
o) y AN : sy
= : ) O B o+
E ..u l'\\ :.\.:.'." s ; ."./.' H
m . B s e Y 7, 3
D 5 - '}..“.”. "“. ..°:\\ o: .‘& YN 'b-ot ;o ."\\."I'J..'\-\.\ » 4 s’ ?\:.‘.o
3] " 3 ERAN PN ':\_ ."./I “-_\
5 IPAL % 4 '; ol o S/ 3 N
z et RN ..* ™
0 ] L L ] ] ] ] ] | ] I L ] \ I I Ll . | ] ] L L
1 2 3 45 6 7 89 011121 2 3 4 5 6 7 8 9 101 121 2 3 4 5
1977 1978 1979
MONTH

B—. HI1977% 1 AR 19794 5 H SRR BERE PR EN, HBRIERLEY .

Fig. 1. Variation of incubation periods of mango bacterial black spot on artificially inoculated mango leaves from

January 1977 to May 1979.
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TABLE 1. The monthly variation in avarage temperature, relative humidity, rainfall, and dew period in Chiayi,

Taiwun from 1977 through 1980
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Yeur & Temperature  Relative Raintall

Dew

Maonth () humidity (%) (mm/mo) (hr/day) Month

1977. 01 174 854 352 6.5
02 194 702 4.7 7.0
LE] 21.6 774 4.1 15
04 254 80,1 43 B4
U5 8.2 H3.7 176.4 11.0
iy 27.2 8RS BE40 0.5
07 287 866 673.2 15.2
08 84 859 499.7 14.0)
(K 2748 82.0 290.5 12.1
11 254 79.9 29.5 11.3
11 208 793 17.2 b1
12 195 Bl.6 14.6 10.3

1978, 01 16.3 79.8 96.0 10.0
02 174 T4 40.0 8.3
03 19.8 B8.7 67.3 6.4
04 225 Be.2 008 10.4
03 24.9 B7.6 197.1 10.6
[} 272 84.1 116.2 10.1
7 215 82.3 4441 153
08 274 86.7 475.2 144
[ 270 86.4 151.3 126
10 248 85.2 399 11.3
11 21.6 8.6 7.3 10.1
12 18.8 84.7 12.2 9.6

Relative Rainfall — Dew
(C) humidity (%) (mm/mo} {hr/day)

Year & Temperature

1979, 01 T

83.2 4810 125

02 18.6 82.7 33.1 8.7
03 21.9 84.7 45.8 6.8
(4 24.0 854 473 b4
05 25.3 85.6 17146 13.6
] 275 86 441.2 1.5
07 208 86.7 35.5 10.2
08 28.5 Y16 H97.3 172
L 283 818 95.0 133
10 239 79.3 0.0 10.4
11 21.4 #1.2 40.6 7.6
12 18.9 84.0 0.0 123
1980, 01 19.4 83.3 537 a0
02 15.9 838 30.0 7.3
03 24.6 84.8 1.0 74
04 26.6 T8.1 316 6.3
05 284 w4 8.8 71
06 28.1 B5.1 540 9.5
07 25.2 88.7 11110 105
8 26.8 93.3 4077 14.2
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Fig. 2. Incidence of bacterial black spot on leaves of Erwin and Keitt mango in the orchard at Minghsiung, Chiayi,

Taiwan from 1977 to 1980.
spots on stem and leaves per twig.
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Fig. 3. Incidence of bacterial black spot on fruits of Erwin and Keitt mango in the orchard at Minghsiung, Chiayi,

Taiwan in 1977, 1978, and 1980,

Bhb o fTH@EME s SEMNY, HAHMRahE#
Ha#mtghnmE gD, E&BHIEEERR

B AESN R R ERET AR ER, HEN
P A G M R RS A A BERE R LA R e P g
U o, HiEm R A mEE Y ERAN, B
T BRI ERE T HAFES M 2 RETh A
(=)o FHEF—HmEN SR, DERNE
P R-8 cel 0-10 38 2 8 Bl M #E 20-50%
<800 BRI 1000 ppm . FEALEE 250 4% B 500 5§
B {30 3R 250 B So0 s e . R ek
0TS AR AR R (F ) . WiRER
LA, B R e HIBEES, HHE
HEgz o AR, RiEESRICHEELYE
EEERMESMGSE, SEFERS,

W

ATEEHEREESEEEARE, EEHE
b, L2 E0EALSE (E—), HSHREE
B, BrRRSHTAMEETFN 2 WEEE, @
fEnEs, BEFERTEHE (£ ) LERAR
[ FEERRE TETE 7S% L -, BRI 1Sa A
FF7E 90% L) |-, BEETECREM 5, — T mEEER
i Bt SkEERER R, {14
Fr#aacESER, BRACHE ), SWHES
TREGHRANEREy TEEF. Wik, 4-93%
BEMMM, MRHRLF 2 AMAELS.

BRI R 2B B (5),
{Hi e B BT WB (). EilEm, A LEE



®O, EREERBIEE AR IHGED
TABLE 2. Growth inhibition of Xanthomonas
campestris pv. mangiferaeindicae on potato dextrose
agar by chemicals

Inhibition by adding
chemicals to

Chemical Concentration Agar  Paper disc
plate' (mm)?
Bordeaux 5-5 - 11.5
mixtures 8-8 - 11.8
10-10 - 12.9
56.5% Cuprous 1000 X° - 6.3
oxide W.P. 500 X - 121
250 X - 13.0
85% Copper 1000 X - 14.8
oxychloride 500 X ~ 14.8
W.P, 250 X - 15.4
83% Cupric 1000 X - 0.0
hydroxide W.P. 500 X - 0.5
250 X - 0.0
25% Dodceyl ben- 1000 X - 0.3
zene bisethylene 500 X +, - 03
diamine copper 250 X - 0.5
sutfonate EC
4% Blasticidin-S 1000 X +, - 0.3
W.P. 500 X - 1.2
250 X - 1.3
12.5% Polyoxins 1000 X + 0.0
W.P. 500 X + 0.0
250 X + 0.0
Streptomycin 250 ppm - 10.6
sulfate 500 ppm - 11.4
1000 ppm - 11.6
Tetracycline 250 ppm - 11.9
500 ppm - 12.7
1000 ppm - 14.0
Ampicillin 250 ppm + 0.0
500 ppm + 0.0
1000 ppm + 0.0
Erythromycin 250 ppm - 6.7
500 ppm - 6.2
1000 ppm - 6.8
Control + 0.0
'+, The bacterium grows well; —, Does not growth.

* Radius of inhibition zone around the paper disc.
* Times of dilution.
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TABLE 3. Effect of chemicals on controls of mango bacterial black spot on artificially inoculated leaves of Keitt

mango in the field

Disease incidence (%)

Chemical Concentration .. ) ) . . .
Application before inoculation Application after inoculation

Bordeaux mixtures 5-5 65.5 b’ 89.3 a
8-8 270 a 86.2 a
10-10 40.4 a 89.5 a
56.5% Cuprous 1000 X’ 945 d 925 a
oxide W.P. 500 X 87.8 c¢d 90.4 a
250 X 77.0 bed 90.0 a
85% Copper 1000 X 87.0 cd 87.3 a
oxychloride W.P. 500 X 63.0b 95.0 a
250 X 70.0 be 883 a
4% Blasticidin-S 1000 X 94.5 d 920 a
W.P. 500 X 80.8 bed 92.5 a
250 X 66.0 b 93.5 a
Streptomycin 10 ppm 91.0d 918 a
sulfate 100 ppm 90.5d 88.8 a
1000 ppm 60.5 b 946 a
Tetracycline 10 ppm 96.8 d 938 a
100 ppm 92.0d 94.0 a
1000 ppm 90.5d 947 a
Control 96.5 d 96.2 a

' Disease was counted 30 days after inoculation.
* Data followed by the same letter within each column are

Duncan’s multiple range test.

* Times of dilution.
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ABSTRACT

Ann, P. J. 1992. Effect of climate on development of mango bacterial black spot and chemical

control. Plant Pathol. Bull. 2:12-19. (Chia-yi Agricultural Experiment Station, Chia-yi, Taiwan,

R.O.C)

From 1977 through 1979 green young leaves of Irwin and Keitt mango were inoculated with
Xanthomonas campestris pv. mangiferacindicac every week by puncturing with needles which had
been dipped in the bacterial suspension containing 10°-10” cells/ml. The incubation period was
less than 5 days from April through September, and equal to or more than 10 days from October
through February. Rainfall, high relative humidity (>90%), and high temperature (>25 C)
favoured the disease development. Appearance of new spots on mango leaves were more
frequent in the Summer than in the Winter. New spots in the mango orchard, however, were
observed all the year round, indicating that the causal bacterium survived on the mango tree.
Spots mostly appeared both on young and mature green fruits. Among the 12 chemicals tested,
copper oxychloride, tetracyclin, cuprous oxide, Bordeaux mixtures, and streptomycin were effective
in inhibiting the growth of the bacterium on potato dextrose agar plates. Only 8-8 and 10-10
Bordeaux mixtures, however, reduced the disease incidence to 30-40% when applied before
inoculation.

Key words: Xanthomonas campestris pv. mangiferaeindicae, mango, temperature, rainfall,
Bordeaux mixtures.
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