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A F TR ZIRE Glomerella cingulata (= Colletotrichum
gloeosporioides) 34T DREEB X VEEEIC X 2 BhERZIHE

Rl fEER

Ken'o Okayama* : Effect of Barrier on Rain Splash Dispersal of
C. gloeosporioides from Infected Strawberry Plant

Abstract

Strawberry plants infected with C. gloeosporiodes which causes anthracnose were placed in nursery
beds to investigate the relation of the disease spread and the effect of some physical barriers. The
dispersion distance of conidia of the pathogen was examined by the appearence of early disease symp-
toms, black leaf spots, on leaves in every direction. Disease incidence on leaflets and petioles was severe
under 0.5 m horizontally from the inoculum source, and conidia dispersed more than 3 m in heavy rain.
Vertical spread of disease incidence decreased at a distance from the inoculum source, especially far from
60 cm. Barriers of plastic film over 40 cm high were effective to prevent the disease spread on strawberry
plants. Leaf spots developed when leaflets were inoculated with more than 10? conidia/young leaflet. The
number of black leaf spots appeared was correlated with the concentration of conidia in the inoculum
(r=0.63, p=0.01). Thus, it was shown that barriers are useful to protect strawberry plants from

anthracnose infection on the leaflets due to rain dispersion even in heavy rain.

Key words: Fragaria X ananassa,
spread, protection, barrier.
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Colletotrichum  gloeosporioides, disease
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DINE~DEERIL, B2 B0 3 BB K THE
BECHRL S ETBRERE/NEYL2D 10 T
L, BELZH Z ABTERSHRICERL 2, EER
& 30°CCIBBREE DB BRI 6 HEE V72, /)
HFiox s 2 EEFRITEES D 3HREHHAL, 2H
RIEL 7z

LB Collelotrichum gloeosporioides 13 1987 £
CHERBRFENLUTE O A F T K ZRAEREE D 5 HI
L7 BAFRGEL D DBEL 7o BYRIEOERIZ, S8
HikE Y afEMAY ¥ 4 1 €3 (PS) WLt T
25°C, 10 HFIR E 9B E L, 2 EO A —¥ TAHL THF
S N4 FRE R BB K T 10° 31/ ml i AFEH
U, B0 10m] 2EEEEL 72, EELEOKI
8COWE W 24 B W12, 7 AR THF SR
AP L 72,

BEES D ODETREUC &L RS SUSENRE
RRER SETOKREFRANORBUER ORI,
1990 EB X V191 D 2 D EIWC b 12> TIT-> T2

g:\lorlh

leallhy plants

1990 i BEPEHFIRIC TR 4 Br A E &, RS
MIZ05mBRT2.0m F TORMAICEELGE 2
S9OSR L TR L 72, 1991 FRi0 IMEREs 5 3.0
m ¥ COEMSIZIET L CTRBES L CRE%REE
&L 7 (Fig. 1),
SETOEBFTAAORBEERF, 1990 £8 LU
192 EiZ B LcBE W BLRORFE2HEL THE
LTz T2 b, 1990 Fi2 3EEHBENOBSE I F
RER2BREE S, BFR%»5ES 35~T5cmBin-&
etk 28T OREL oo B LOBERIIFER
b 5 AFEHEIIZ 15ecm B X 50 cm BEn - AL I
BV72,1992 S IR Z /B FE L - B HEENIC 15~80
cm ¥ TORESLEWIEESEORTREHEL 12
1990 &3 7 ApA s o 6 HERE L, HEEHAM G
W 6 BRSO H D, f2E 27.5 mm, 5+ 39.5 mm DK
B2H 572, 1991 FEOMEN B & U&7 H A b
5 38R 3E, 5 11.5mm, 9 H EAj» 5 3 HEECE
ROBET IR, 155 mm OBEKELNH - 72, 1992

Discased planls\@/I 00000
1 | g
2? 3? 2? ;;* i%gz? ?%
Vest | t t——+ I = . " East .|
0.5m ,( ------ 2 e B i
& &
Soulh?/ [ —0.5m——]

Experimental arrangemenl in 1990.

Experimential arrangement in
1991.

Heallhy planls

Diseased plant

Plastic film barrier

Screen clolh barrier

Fig. 1. Overview of experimental arrangements of inoculum and healthy plants. Barriers made of plastic

film and screen cloth.
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£k 8 A A1 S 2 M 6 [E, FF48.5mm, £
@ 2@ 6 |, 5 100.5 mm OREKENRDH Y, BE3
BB ERBEEEL 7z, EEHHTCEHS0ET)
A2 SEANH Y, HREEEI0m TH o7,

fEENIER, S LUVERE S4EFOREEHL
T A0, BEEAWTHBRD S EESHRAOEH
TSI 2RIz, BEEMIITIAF v 7T 1 VA
(BE&0.1mm, iE2m) 8L UESW (BEfE, 600%,
0.2dmm 2 v ¥ =) 2RV, HE»S 20 cm FiZ 80
cm DE S ETORERREL /2 (Figl), FEEE IRt
AACHEBEL, &8 OEEOHAICREFKIEEE
&, JOMEN LR % 38T OBE L 1o, FFFIZ, HBR
WO ETFOREIER 2 A2 201, FHkky
50.5mMRI2.5m DAEZ TREKREBE W TH
TREHEL 1A 9 B EACREL, THICFER
I L7, RERHARHZ 9 B, H& 97 mm, &t 315
mm ORERENH 0, REHAMP OEEIZKZA10m
Th-oTz,

BEERE RLERL - A3 B L N9 /NE
DFBFOERXERAEL, FREWNE, BFWINEEEZHE
H U 7o /N EORB I EBIRIE R LA 5 IHIC Y,

Table 1. Mean horizontal incidence of strawberry
anthracnose caused by  Colletotrichum
gloeosporioides (1990)®

Distance Diseased Diseased

. . K Disease
Direction from petioles leaves .
inoculum(m) (%) (%) severity

North 0.0 100 80 62
0.5 10 44 29

1.0 0 29 21

1.5 0 26 15

2.0 0 15 5

South 0.0 100 100 100
0.5 14 47 31

1.0 0 23 11

15 0 10 4

2.0 0 7 2

West 0.0 33 80 62
0.5 7 35 29

1.0 0 29 10

15 0 6 2

2.0 0 8 3

East 0.0 50 67 56
0.5 7 54 41

1.0 14 48 32

1.5 0 17 11

2.0 0 25 8

a) Potted plants were exposed in the open field for 6
weeks from July to August.

FAIEE, BEST, EhEFNEHRO/NEREER
EL L ESFER TN EORREEZ 4 BREECo T,
T o CRFE 2 HH LTz,

0 /NEDFERRZ L, 11 IRHEEL 3 R, 2 1 RBEHS
DAE 10 5k, 3 : BEst 10 DUk,

e S RERIREEO AR
e = e

X100

L] £

SEFDKFEREL

1990 FREB L BRI EFERELThoAR
DRI b EFTNCFR L, #EEE I ELERI
FIRDMER L 720 RARIRE IEERERICIE L 2R Cl
L <, 0~2.0m OALBICE W2 T X T OHREKRCHER
DERD BTz, EREND SBEN ST ¥ FIRTRRE DY
&, EERED S 1.5 m BN AE TRIEFROFIKH
W ohd, NEOHRRKLELIEL SHEN 213 SR
L7z (Table1), 1991 FECRBEL72EkIZ 1.5m £ TD
BRICFEFR L7228, 7, 8 AT OBMEE» 2L, K
BEIEMTH-, LoL, 9 FICBEKENS <,
BRBICIINECELUSHERL, 3.0mBEhtRicd
TRHRED SN, EHCrrboTERERFERKL L
(Table 2),

RRGD b ODEFREUC & 25 S FIRRERE
1990 EDBEFE TR 0~35cm DE I B W 2RO/
ELPRECHBEL, RRRELELZ L o7,35cm D
EITRATESEZ I5cm DEEE BV EEKET T

Table 2. Mean horizontal incidence of strawberry
anthracnose caused by C. gloeosporioides

(1991)»
Distance Diseased Diseased .
Exposed . lesions
riod® from petioles leaves Jleaflet
pe inoculum(m) (%) (%)
Mid Jul. 0.0 13.3 37.8 0.6
| 0.5 0.0 14.6 0.2
Early Aug. 1.0 0.0 8.3 0.2
1.5 0.0 4.2 0.1
2.0 0.0 0.0 0.0
3.0 0.0 0.0 0.0
Early Sept. 0.0 58.3 75.0 5.7
15 0.0 55.6 5.4
2.0 16.7 38.9 2.1
3.0 0.0 63.9 4.2

a) Potted plants were exposed in the nursery beds for
3 weeks from mid July to early August, 3 weeks
from early September, 1991, when the typhoon
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%<, 50 cm OFEEEC H S RO/NE S FIREICHRFL
Tro —H, fRHLED S OREEFEHS 60 cm DL BN 2
& FFRANEED 6Y AT LEE R L, 5emiEn
BrEo I REREBREDONZL Tz, BEEORRE I
HE 2BV AKEAAE 15 cm BEN TR TO AR
&4, KFEHMEI 50 cm B e 35 cm PAEOE &
DELCBEWIREBREF L 2o 7, PRIz X
52, AETFOEEHAAOREIEHIX 35 cm £ TO
#FETEL <, 60 cm LA ETIZEEE A LT (Table
3),

1992 FEDRBHER T, BROBL IS B OH]
BTHRREENEZICR S >/, B0 2 BMDS
BTROmUEOEIEWTBRIZRZE > 72 F
RHPRD ST, 45cm OF S ORISR L 72/ ER
B T E»Z Sh, NEORBBIIRO AR
WEE 513 ENEOREESH A Lz, L, 5

Table 3. Mean vertical incidence of strawberry anth-
racnose caused by C. gloeosporioides (1990)

Distance Height  Diseased Diseased ..

. . . Disease

from inocu- from inocu- petioles leaves .
lum(cm) lum(cm) (%) (%) severity

15 0 43 62 59

35 0 47 26

60 0 6 2

75 0 0 0

50 0 0 44 32

35 0 28 12

60 0 0 0

75 0 0 0

DEBRBIIIRAIDORIC D FRIRL, 80 cm OH LD
2 H/INEITRESTER & iz (Table 4),

[EEEnTESE, &3 & & UHREE & BRI R MR

AR IC B ELREEL, 7 OBBEFERISL
Kl7zo ZONd, BEOEREL TWRLERTIIX
FAEZ 1.5 mUNOEHEAWE» L IHEBIEL < %
WL, 2.5m O H 2RO/ b FHFIRD
niz,

TPIAF w7 T 4 VABERT, BEEZRTE
PFEEHEL TR 22b o THRENHIL, FW
PHESHENTED SNz TTRAF Y 77 4 WABEEBED
R &1 40 e DUE THIR/NEER DS 28% LAT, FimEELS
7AWz 6 i, SRR X DFER/INEER 749, FeRE
62 ICEERTRIRBPEZF I Z 5Nz B & 20 cm OfFE
BECIIEENNICRIR Le o 72838, /INEEIX 679% 359K L

Table 5. Effect of barriers on the splash dispersal of C.

gloeosporioides®
Material Height Diseased Diseased ..

. Disease

of of petioles leaves .
barrier barriercm) (%) (o) Sevenw

Plastic film 0 47 74 62

20 0 67 22

40 0 15 5

60 10 28 7

80 0 7 5

Screen cloth 0 67 89 78

20 60 78 69

40 53 81 64

60 53 85 75

80 0 30 15

a) Potted plants were exposed in open field for 6
weeks from mid July to August.

a) Potted plants were exposed in the open field for 3
weeks from early September.

Table 4. Mean vertical incidence on leaf lesions of strawberry anthracnose caused by C. gloeosporioides

(1992)»
_ Lesions/leaflet
.Helght from 2 weeks after exposure 4 weeks after exposure®
inoculum(cm)
Younger Middle Elder Younger Middle Elder®
0 5.7 1.9 1.0 9.4 12.2 8.0
15 0.4 0.3 0.3 42 3.2 5.4
25 0.0 0.8 0.6 0.0 2.8 2.4
35 0.0 0.2 0.0 1.3 0.3 0.8
45 0.0 0.4 0.2 2.5 2.4 1.2
60 0.0 0.0 0.0 0.8 0.2 0.2
80 0.0 0.0 0.0 0.2 0.3 0.8

-a) Strawberry plants were exposed in the open field for 4 weeks from early August to September. The typhoon

struck 3 weeks after the exposure.

b) Younger, middle and elder indicate leaflets in developed three leaves, respectively.
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Table 6. Relationship between inoculum density of C.
gloeosporioides and number of lesions on
strawberry leaves

Inoculum Lesions/leaflet
. Mean

density Younger Middle Elder®

1X10° 10.8 7.8 2.1 6.9
5x10* 11.6 3.8 1.6 5.6
1Xx10* 8.3 0.0 0.0 2.8
5X10% 6.7 2.2 1.0 3.3
1X10° 7.9 1.1 1.3 34
5X10? 0.8 0.0 0.0 0.3
1X10? 0.3 0.0 0.0 0.1
5X10 0.0 0.0 0.0 0.0
1X10 0.0 0.0 0.0 0.0

a) Younger, middle and elder indicate leaflets in
developed three leaves, respectively.

TR EIFR+2TH - 72
EHWEEZ0cm U TORS T/NENERICH
L, FIERIR TS Sz h - 72205, 80 cm DE S T
N EDFIF T 0% I 2 S NERCFERBRE SN
otz (Tableb),

EERTRE &SHIRRHOMGR
BEFEEH L I/NEICIE 3 HE» S BE~BHD
EBRR O/ R 2 TR L 7o o BB B R 0.5~2 mm T
FLIECB LIRS, ERIEVIZEED L 7,
SEECERLHEX 1/NEEY Y 102 HR EOBEER
TEETRIEEER L, POEE, REIVLThb 10 #
P EDSEFERBTIBE LI, NEYY OBEBERTH
(y) LIRBEEL (x) ORI log y=2.53+0.22 %, (r=
0.63, p=0.01) OBAFEA»E LNz (Table6),

% -3

RERE XSER ORI L > TEB L, FRosE
E3N5ZEMNLLASNY, £ 12, BEB% BRI EH
LS ETEEFRL, M X > TRET 29 L
L, REEEBEIC DWW THERSh G DR, &5
CEEEIC BV URENC X 2 HOBE R SAES LT
HELINETWKERINTVLIER N,

MM L 2B DWW T BNy I 2 v—7—%H
WIEBRIZ & 5T, REHEDERED S 60 cm DF
FACI RS N 213 KA L, B, EE, &
[RIMFFRICHE L, HREOWEHRE DTSR &7l
25T EDHISNT VB, NEEKT 5 B OKEH
(BAERY) BEEBECBI 29REOHA L %
D23, KREBRTIIINPELL T 1990 F 5 3FEM
B CORBIERE 2 RE L 12, DEFRERICL ST

Feur L, FBEPIIENRY I av—F—c kX 2ERE
FIRE AR D o FLLFPRICIED D, EHRIED 5 KT
AENZ 1.5 m QEEFPNTE L o 7o FIE ELRIED
SEEN B PERIC R 25, KREHZ IR L > T
IAEIFCTREN S 5 2 L B3I S TR 5 72,

FEEHMICE LIRS AR, BRIE» SRS IE
EFREREIBI L, ARFHANICHTHRIEEI
Mz ehlz, Thbb, A—0BSKEOLESERIZ
REHFENCENTHFREFIIED 53, EEFMIZ 60
cm B % L FEREESE, BIRE L b IR L o, KFERF
DORBIZDWT b 60 cm P LEDOE 2 TRRHE I
SLWEHEALTBY, KEAEIIZHETHRFSIZ &
iz,

EE A OREDERE» b L ICREEEC & 5 FRRR
PRETULIER, 0ecm U EDT7SRXFy 77 4 VA
[EEEIC & > TEME L WNEOFRBISEZ Mz o
5 ZEBHL Mo T, SETOERIZERSE W
FEEEAL, 80cm OF S QEETHENR L EL -
Too BB IIATOEEID D BEKE S S n-o 7223,
TIARAF Y7 7 A NLAEERORERBIZMZ Shiz0
T, ZOFETREN 5T OFREAN 1L 3hE DS HRF
TELHDEEZ LN,

HELRIRBE D/NR R I1E, /NEY D 102 2L EDs
ETRPEELFCERSh, BARcEEL T
ORI EBERESED Shiz (r=0.63, p=
0.01)s 2D Z Ed 5, SRR EBBEHE T ICERIR
»5 102 EMU EOSET IV NEC R L, FRkicE
U 7ok R AR I I3/ NEY 72 0 10° R L o fa1-23
e L 7z LHEE AN B, TREUIEEMRREZE L a5
FERPOZ2m QW TH D, 1.5m OFPEAMNIZ I
1 EOSEFPREBLIEEZ2 o3, —H, 77 A
F v 77 4 )V AREEERX T RFERED S SRICRE L
Fe/ANEEL D 10 ELL L DfETA3, BEEEIC X - T 102 &
PFefizeniz e #fllsns,

A F TRZROFEIEHREIC B W TR HREE
L, RIELIRIEFC BYISEDE D & 201 B E O
WEEL, TBEMI6emMEIKT 2 L 2BELT
W39 DX BRRMERBERD I DICELHET
i, EMEEROEBEERT 2EEIEECAONS,
DT, B E U TSR RR & Uy
FIB &N T\ 53969 3, AEH DI & BB
BARF5THD, FERTh S SETIC A 40 K
TLERD L, MLUBEN L EEGKEHALLEE
VI e FERIIUL SR 05 h B9 28, MRk DB LRk
RESBETHD, BHETEL2EESESN S, £
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RTERLERRESOIMEFCELGENT, F
Ptk DR RS SR E LCHHATEL DT,
ERLPTOLHRELEZ OGNS, BECTIAFY
7 7 4 W AREERRRE L 7B T AR AR O
ESERIAEL TH Y, 8 TARERE OMEY,
REBEOHTHERERENEVELEZON D,

i =

REZRRRA F ITHREEBECREL T, BRI
DHETFORBEERYE 75 AF v 7 7 4 VA RERE L
L 7R E 3R 2 38E LT, SEFOREER I,
MFEEROBH E U TUNEER a2 BAERTT
v, KFB L UEEFAORBIEER L HIE L 2, /I
B & UEROFRIEAFEAMEZ 0.5 m AN THL <,

ERRE 2 O EO PRI L, KRR R9%TF
23 3m DA EFRELL 72, BEFTFICE W IBRORIREE
BIEEE» SN BIZEETL, 60cmblEici 3 &
BEFCHEROPBER S NIz, £ L UVERORKIIES
0ecmUEDTTIAF v 77 4 VABEETIIZ 51,
REREDSE < 72 213 EMIEBIR S E o T2, SETRYE

102 B LD EFEEEL R EL, EERTE
BB Lz B 3 FEOESH L O/ IZMEEERER
R o7z (r=0.63, p=0.01), BEEEIIKMIFIZ B
EFREOMILIZEZNTH 2 Z LS I 572,

BMKERER - FEABETFRERE LI 3R
Bawiiiulk, 2R L BR#HOBEERT 5,
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