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R . BRERAE, EESTHHEEKE (AR )CE UBRRREERIERE, RN
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TERE Lo Jr A BB, AR DL R M A R B A I (TR BRI AR ), EIRBEERINE,
FRRABNSAERT, UBRERBPFRNE. KL (WAKEEAK)H, BIEEIRA] LI
BREREFE, HEREBTEMBAREE. H 19905 E 1984 FR O EFERREEE NS
ERAMBEREREREREH, MUERAE, FERE. BE, BR., XEAFRTHEX
BREEHFESE CFE, HREUR, 0. Bk, RSBROFEUBHRERL, BNRSK, &
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RIEREABBER R BECIRE (1,35), ZFH
RS, RE. B, OE, HERCERNR
MEEZEEE . BRRIEW £ E W Collectotrichum
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HEGERAELEERE X, HEROEEKE
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/NIR, KB 0.5% REE I (NaClO) R 1B 7 =408,
B 500 ppm $EBE (streptomycin sulfate) 7 & 3%
HEEEIE (— A A BEEF S 20007 ERE
ROHHR, #&HE 20050, S 1S, fHEPDA) Fo
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rHEtR, BRRFI PDAME £ (15X 16 cn HIEE,



&5 ml PDA). FIRF, RREHBEMACEREEE,
JRIERS 30 X 20 X 10 em WEHE B AN, REFER,
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o AERFREES . BLREE TR, SEIMA
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mEJE BERCEREEELKT0% HHE
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HEBMRERRE, EWARIL, EENBRET
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MEEEE G aRSES, KIS /MR-
ARAOABE, A FER—R, REEEAEAHEEN,

RERE

BRI, EWEIHDUAHIR 2 RS Ik
BRERE, BEEBEARIEEIFNES “BRR
4¢" (latent infection) KBt o FEH IR E LGS A5
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EHRA, BEPEEER F, MERAE 108, 4T
2. RELHRE, SHEEMREE LG R
H, B=AFE R, EREZZBHRKI1SAS L,

BB BRI < SR I L 3 25
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PDA B3 MU E M H, MREEIERT, L1,
PR KRR EEEREELL, REETHEBES-TK,
BAERRERERE, DA /KR A LU sl
BRE. ABRAEPHRAREBHREL TER/KR
[E], dRdrH A RN R < &7, GEEE
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RER 7 BBRRIE R B R R 2 B

BPEMER “BREEE REHEBRAIFTHE
NEREAREBERRES, WEEAG. BREH,
WHFE, DEHaREr . BRAMIEES, &
TEEE I (5 7-10 R W 445 S 6 77 ¥ B B B 7 ¥R o2 400
ERBR—R)HMGEER, ANEHEET /R
1 em BIR) £, ERHGESE, 2 hAsE
Blo Migimc ERR, S 7KITH20MH, BEHAR
REJER, —EHBREREERES, SRENNE,
REMERER T HRA, GCEHFREHERNE, 3
HAFRFHEZERBREC EEHIRE 2 HE, o
HRREFHAH R, BT, DUVIRRE SR
FRERRRATFZHEBM

ERESF, ULHERREDATERSpE
PRIERE , 7 REM200, BERIHEEES R
TEE, ERERARKE, SHAFABEHEES R
HZBIKER

RIS PHE R R A EE Fr R R N T 2 AR M2
PEERES, BEFHETme s GETIUER, 58
2058, BP—EAAHEER BERREBCEE .
Beot, PR 2-6 HRTERIEN LB Z By
WEE, FH#HE R,

o R
g

PRIELI B 1 7 B SO, {2 o I oy Bl s
B Rl 22 R R R BN F R S RBIEHT
PRIGIRBR EIR, HEERERE, LHERRNES %o
{6RE B Z R R AL A8 R EE, F#70.1-
0.5 cmo BMIEBRMRZNRES, EAHH/NETELE
HERYIM AR, SR, HERKIHBES, &
HRBOMMME, K/N02-2 em F%, K LHE
T RA WAL A BREAL .2 5 4 T4 (acevuli) B4 4
MO o 5% BT I 2R VTS0 SR KT 3R A 2 B R B 4
WL, MRTFHARBARLRRS RESTHE,
EERBERR, ERUREINSEIBERERE
BENEr R SAL 0/ NBE B (B A), 1T Ho A A E 5 A
MR EAEN A G HE LR, ATEEs R
R WREEALC/INEEE — TG A, K EARg
et o B RT, (0 AT A2 s N 2 B AR B BRI
RS, WERERTHREUEN S BERES, &
BMAFRRBRHEI-SK, HEREEH . FEMET
BE (E—B), #B/EBMES SEMAR, F6%
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SRALGA/NBE, S d 2 AH AR AH FLER BRI AN W o SRR/
BERER P NI FLERAL, R EEEHREEA,
RAEURERE, BEBFEREARE RIS B
Ko B, EEEFNEHKR, RERAEATHAE
wEFREE, B 1-3 cm, @EWEERE, &
WS, RERBKEZ (ripened)3-5 K&, F+&BFE

BT R @/NBERS, RBEHREMR, AP
RIEPE, WM ATAHL RS, WREILARAELE, &
RRERZEK, HELIFRESER T AL
BRECRE, HREEEOHERRREE, MEH
BOARNEE, BEREREE200%5, 52 AH
S E -

B—. EFER EHBECWEREFERR. A ARFEHRE LB Z S O/NTE,
B. AR, RiSHATIERRE R BHN, FESA AR BBKERER, C ZEH
SO B NS, AR B2 % A TE M MRS R AR BB (R AAE AT A Z s iy
AREER ), D. RIEFEEREE LR S ERTETR.

Fig. 1. Two types of anthracnose symptoms which have not been described before. A. Tiny
reddish-purple spots on the skin of a growing fruit of “Irwin” mango; B. Symptoms in A
enlarged, reddish-purple color on skin was induced by host-pathogen hypersensitive reaction;
C. Irregular black spots (2-3 mm) on a mature leaf of “Irwin” mango caused by latent
infection with spores of Collectotrichum gloeosporioides in young stage; D. Conidial ooze of

C. gloeosporioides on diseased mango tissues.
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B, #ERERETERTRARREHIECRARE, RERRARUBZREHE .

Fig. 2. Numbers of anthracnose spots on the ripened fruit which were artificially inoculated with conidia
of Collectotrichum gloeosporioides at different growth stages.

PR A, BERERES AR T RFRRE
ERBEFHCENRE (BECRERHFILERITU
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FIEEEHENEE . FREHUEETAETAL
R, FHEUWERR L R BRERREC SR, B
BMEEARUBBRELI-SK, BEERURKRRE
R (L EEREEEE), BECER HRIgH
BELBEBE . B ER B E&EG, HERP RS
(wax layer) & (¥JHEHTIE R — A LA ), HIATHHK
ERE R, HEFEEEOREEOFE, HER
AHEBHERA, EHEE. EREEMIER, M
RORME R, TR B4 B AR RS B AR T R 9
B o

HERE, fi—FEEKFHMEMAGE LR, &
FHE2-0AM, REEMHNRFLER2-3 mml%
A, MEMMERRECRE (B — O, ERBRER
o AMIRBEHET, WHELFRLRERES 24
THER P LM T (B — D)o AN B/ RIERE
BYIWER, MREEKCBRE AR TR (e
Rt — KA BBERERE), EF A HRSELEED
RO R IUBE, FREIE S Ny &, g
£ 56 18 F 1% Bl & e i 1 B R SR (R B B, AT Sk
FHE, IRFARBIERE (BEBER T 8B R B S B,
1 E F M 5 AR ) o

FHETE R LR B 2 W BB

AR M A REUR , B XOBIR 67 (T
fE, 6. RAEW ) BB 2-3 R 2 /NRIH 54
HE (), ERMEERHMEESERER, 1
H 80% K9 LT LU BE R0 SRIEFS B o TR B E 1 AR H
HCRE o MERE BRI B R R, R
BTREB IR B < EEBRIGAT . REEEWRAR, Q%
RHEBURE, EEREUBR/IN, HARKEBOS%
NaCIO¥8# 3 min, KHEBSF R B3R 53907 2 e 21955
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TR R R R B RN 2B (EHFER, 1981)

TABLE 1. Survey of Irwin mango flowers and fruits colonized by Collectotrichum gloecosporioides (Yu jing, 1981)

% of colonization with C. gloeosporioides'

Control with fungicide

CK (without fungicide)

Tissues of mango Set Fallen Set Fallen

Fruit  Fruit stem  Fruit  Fruit stem  Fruit  Fruit stem  Fruit  Fruit stem
Flower 77 80
Young fruit’ (L< 0.5 cm) 28.5 32.0 55.1 58.3
Fruit (L: 1-2 cm) 24.0 35.5 26.0 34.0 32.0 37.2 47.0 43.7
Fruit (L: 3-5 c¢cm) 272 48.6 59.3 86.0 78.7 81.7 71.3 91.3
Fruit (L> 6 cm) 100.0 51.5 100.0 67.7

' Mango tissues or skins were surface sterilized and placed on PDA for developing sign of anthracnose or growth of

pathogen.
* L=length of mango fruit.

B o REEAEMERIE (RHKI-S om), BRE
Wb A, AR fIE 4 3 A S B H A I S B T IR
g (RERERCBBRP 1K), fHEnER
BIAE 1.5-13.5 B, 3 IR A f ¢ B A e R A5 22-48
5 o

gak . MR, RRE R RIS IS

19824 2 H 26 A E 4 H 12 H (3t 46 X ) BREBE
A, R A N HBEN, H 28 KEHAEK, M
BAEAER N2 EIA 19K (A EiERENE ) o U
PR IR, BNk T DU OEW B BTG
B, MERE TR IR FE  HEEM.
T R R T M B 2 WY K R R T U R TE R o T AE
BRI BL B E B8k, #IEE MR E 0O rE R i .
HEEW (brown leaf hopper) . BREIR, RoOHERER,
FHEH — SR IE WS (WE S0 ) & EiEERE
B o

Al i 25 B BRI B TR R IR

BRI & E, RRAEPBRBRTREER,
#15-10 KRB EER P R E 0T B E T,
FEN BRI AT LR M o HOP B o0 R M T R D
IR, IERREEE . A, EREAREECRE
A, R —RR R B, REENT IR R A R R TE R
Bl E . WM Erts, RRMKER, Rak
R IEIR B o 2 AR T o FE W B R, MR ZEIR
RIRS BRAE A & RES TR o

HRADURR (MNP EEER ) CEEARFRR
—E J &, BRZIEN EREBEET FERK (ascocarps)
, BFERRIEERERDaE#ECPDA L, #
HERBEELRBTIRETERT, ARRER
B AT, PR AT B, HERR
et AR T RER A — EARE A, PSRBT,
MR ZE R BT HER AR

R 1 B AR TR B T

fEEREHFEEER, FIERP 19814 3 ARKER,
Fo A TARK, &EWEZBERBRIEIRTE
CIREH (HEREEIEISKEIL), BRCERS
BRE, REHREWEREAOE=. RERFERE
T, REEAFHURRNREHBRARNTFREES
FrwERKR, WHEREREREZZESE KWK
W E AR RN AR R R, HERE
r=0.76, (P<0.01). 8238 7 £ & & (RH=relative
humidity)(r=0.45, P<0.05) IEAHR, EAME®RE, H
7S E (r=0.19, P>0.05) 18 F 5 & K I &
(r=021, P>0.05)FAHRBIME R o RERY 2, WIS A
FHEASAE, 6 ERNLEREN260H, BN &EO650
mm , S BERNESE 0 mm Bl L, HAREES
WA RIE20EBEL L, M4H EHES
AEA, cEREXERTH, BMNREEI9 mm, FH
Z R EL 0-20 mm [, BARHMHE R
fE5-1518 o TEARE Y, TRMELHRBIEY R L
P IR T 7 S S A SR L B B B 7E 200 L 1S
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Fig. 3. Number of anthracnose spots on ripened fruit of “Irwin” mango which were enveloped with paper bags
in the growing stage. Bags were removed at one-week intervals during the growing stage for nature infection
(Yu-jing, 1981). M: Bags were removed during that week for natural infection;[]: No bagging in the
flowering stage; X Fruit bagged in all growing stage; i : No bagging in all growing stage.
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WEPIREEEEHET- 125, IREEBELER
BemR . ERmtE, RERES, BEREK
HE A RBE

AT B R BUR,, RN ER RIS i
RIHE 28, —RBIERE RS MR, #ras
IR AR /R, 58 S MU E
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Fig. 4. Number of anthracnose spots on ripened fruit of “Irwin” mango which were enveloped with paper
bags in the growing stage. Bags were removed at one-week intervals during the growing stage for nature
infection (Chia yi, 1981). l: Bags were removed during that week for natural infection; []: No bagging in

the flowering stage; [X:

WEE L& B R BOR OUAS EHE 0 R R 28 e,
R/MFE05-10 em A%, B HBBRBLRE, %
ARTHR . BEa ., MME, A/J0N2-3 mm, HER
ERRIELE b (B 10) o IO, B EHH
B BUREMNSE =R BCEE (BA. N)ZRERN
FHEEF (K9 20-30 K ) 2 AHEH IR B HEN 2.2 P8R
Ko Bl v FXBER, HEREN FHBHZALE
éﬁ%ﬂkﬁi%%‘z%ﬁﬁ%ﬁﬁﬁiﬁ/ﬁfﬁzﬂ’%ﬁ%k(1981
., r=045 P>005; 19824, r=043, P>0.05),

WEZEERZ (19814, r=025, P>0.05; ]982’:‘;3,
r=03, P>0.05), {BEAHBAMEEFAEZE ., HEEHER
®, £EFE2-6 HF M BEATEAEES, A1

Fruit bagged in all growing stage; [

. No bagging in all growing stage.

SR — M A N B BRI M EIRE 2 ER
IEAHRE, BAfRERY & BFRES r=0.60, P<0.05 (1981),
r=093, P<0.01 (1982), EZAH¥IRE 2 BIRE r=046,
P>0.05 (1981), r=0.71, P<0.01 (1982), Hi}& & Gl

IR ERREBERII RN EE . K RS KN,

HHREE, SR FLRE 2170

A

BRRE M ¥ EH C gloeosporioides (=C.
gloeosporioides var. Penz. minor Simmonds)5] &
(7,8,16,17) , # 2K Fitzell » 19794 & I C. acutatum

A
Gl
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Fig. 5. Numbers of reddish-brown spots of anthracnose on young leaves of ¢

1982-1983) o [1: HMB/EHMBE LR, W HHEEBREN F2REH, X X2 A

‘Irwin” mango within one month

after sprouting and the black anthracnose spots on the same mature leaves in February through June of the

second year. (Yu-jing, 1982-1983). []:

Numbers of spots on young leaves; M :

Numbers of spots on the

same aged leaves in the second year; X . No sprouting in the week.

Simmonds AT A E B E, 5 EIHRK (9) « TEAH,
BRREFEFLHEPEREE, KK G)R 19614
HAEALABERRSE, IRHRERESAABERERESE
AE L — o BRAEHERMING | HEFT 2 B RTE,
HA DI g e AE R+ EREEHR
HffE, M RFERE, (B UEES RN IR
B (1.3), BHE X T REE, B RERREAEER
I L —KREE

19134, Shear & Wood 5 i #5% B 538
W—EERE R B, R LA DE R,
T 7 55 % JEL 979 B &1 VB ER TE M ) 35 B #EL% (6) o 1919 4F
Dastur § HEREWHEEESTE, HEHERANSE
F BB (6) o 2K Baker (6) 1 1937-1938 4 5%
BBRRERHAKIERE, FRSLE “SErEsR
BEM TSR RSB, EFERERKE R
(ripen) & F HBFH A" BIBHR, BRI Y (latent
infection) o 1£% , A% M RIE K S B R QL 5y
FRF ARG T8 (7,17,18), BB EBHUIER

AR, BR, MR RS, EARR T, #HE
BBER BB BIER RS AT A s I
B R SRR T IR L B R A ERARMEL (7,10,11,16)
BRAELIoA B 11 2 AR R, S50 A R L A S e T B
WL BR, RSB RE RN PR o
TREE, HEMBERBYL . HATA S W& hig R,
FEERBHPCREF L DO HB L@/, 2
Fra e % I B B BB IR N 805, TR AR B ISR
RBEHZ SRR MCB AR o BT R % T f 2 A SR A
R RGRTE, T B XA LR RARE R (B —) ?
A YIE ARG RER, R, B8, URERE
FRTRGEERR AR “BRERE B HEp
R ZRI, HFEMEEOEER BRI R,
BESL, B A T I B SR/ NBEEE, fE 7 R
BRI AEEE ATAZEWE T “REYHRF
TIBREE, REEE R E %I T RS e
B, B—HAGILHNHBRE" (6,18), BEREHE
WORIE o B R B, BT B R AE BB (more
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Fig. 6. Numbers of reddish-brown spots of anthracnose on young leaves of “Irwin” mango within one month
after sprouting and the black anthracnose spots on the same mature leaves in February through June of the
second year. (Yu-jing, 1983-1984). [J: Numbers of spots on young leaves; ll: Numbers of spots on the same
aged leaves in the second year; X I No sprouting in the week.

susceptible) AIKBE T, MBHEREHRHE RS, HEER
CERERESFHIRE, LHIRBBEE . Muirhead &
Deverall (13) %% 8 5% B AT #6152 IR TE W B R 1R,
B FIR e HBALR U/ NBE R, TR BE T 2 g
B 9K (O I 2 2% (appressoria) B EF AR Gy, B @M
RS, EEFREERERARIEATIERE, Bl
REBE® . MHEAXTERBAFTXRE LR ZEAL
B/ NBEEE o AE L, TERER AR AT EARE,
HBEH2ERAE, DFRET-
FRMAEREF 28 “BERIERE Z BRI
RBER” ZMRED . EAE, BEREFERICHRE
W, WKERBERE, HHEZE G £HN,
Mckee (12) A EEIRGEB RN, HEREALEERET
By o R B R A, WISRBERY S IE, R E RAHEE
BeE, KR LTI G 2 B R & i o Fitzell
& Peak (10) M5 H A "N/K” B BEEEERERE
FH N B RE CEER T, REARFEMA
B RIERE 2T o REABR 3-4 F 2 HE#HRE,
25 TR A SR I R B B o P IR, (O SRR

B RECHEEBMREE S (K—), BURHE
R EHSEE, B¥R(EFZER., BE. BAD
e RE )V CHEERRERZ RS, BrG8
R IRR, HMEERC RETEEFAEET K.
NRBEzwEEDEE, HrRETRREREC R
MR AT o b4, RUFET Hbim & S H B S5 AR
W B REE, WHREFRERERCEREES
B, EARBE Y, BB IED U4 R IER E SR
HEE, ERREET, gEBAXES AT, A
BEERTHYAEARER), AmMEERTE.. GEHE
BB RRER, HILWEE R, MERERERK
R E BB — o TR R B v KB E K
e ) B (e B BB B 2 o AR, AT R 1 B
WECHBHBEREM. i, ARBRIHEVYER
REHEC B & (0E3EE ) B8 B3 E RERE .
ifii Nemeye<& A (14), WA ATLEEEES, L5
Heterospilus prosopidis Viereck =] {8 #8 B¢ 5 Bl i uk
B o HHP{EERIEH, RER IR ZE BT
B, WRAIDBREBREHN, ENEE,
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Befaf? AIREN NS> £ M F AR EE, Fitzell & Peak
(10) AP e HHEMER RERC 4 M, Hi
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fruits discussed in relation to the part played by

ABSTRACT

Ann, P. J., Huang, R. C,, and Chen, M. F. 1994. Effects of environmental factors on discase
incidence of mango anthracnose. Plant Pathol. Bull. 3:34-44. (Chiayi Agricultural Experiment
Station, Chiayi, Taiwan, R.0.C.)

Conidia of Collectotrichum glocosporioides were able to attack the fruit in all growing stage,
young leaves, stems and flowers of “Irwin” mango without wounding. Moreover, all infected sites
developed disease symptoms without going through latent period if the surface was under
saturated moisture conditions. Under such conditions, the infected fruit in growing stage and
green mature stage showed numerous tiny reddish-purple spots on the affected skins within 3-5
days. Sometimes, leaves infected in the expanding stage did not show disease symptoms until they
were mature and aged. The discase spots on the aged leaves were black, irregular, and with a
diameter of 2-3 mm. Most aged leaves fell after the appearance of numerous spots. These two
types of anthracnose symptoms commonly appearing on “Irwin” mango have not been described
before. The anthracnose pathogen was disseminated by water (including rain and dew), but not
air or wind in the fields. C. gloeosporioides was isolated from the bodies of some insects caught
from mango field during blossom period. Conidia of the fungus also appeared on the dead
branches as well as the fallen leaves and twigs which were enveloped in the plastic bags under
moist conditions. From 1980 through 1984 the relationships between the climatic factors and
mango anthracnose were studied in two “Irwin” mango fields at Yu-jing and Chiayi. Results
showed that rainfall, high relative humidity (RH), and higher temperature favoured the disease
development. Continuous rainfall was the most important factor contributing to the serious
incidence of anthracnose on mango fruit in Taiwan. The linear relationship of amount of rainfall
in the week correlated highly (r>0.76) and significantly (P<0.01) with numbers of black spots
appeared on the ripened fruit which was enveloped with paper bag in the growth stage, but
exposed one week for nature infection. There was a positive correlation between RH or rainfall
during the leaf expanding stage and the numbers of reddish-brown spots on the young leaves and
black spots appeared on the same leaves after mature.

Key words: mango anthracnose, collectotrichum gloeosporioides, rainfall.



