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Effect of Soil Actinomycetes on Growth of
Carbendazim-resistance Colletotrichum gloeosporioides

Causing Strawberry Anthracnose
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Abstract: Sixty three isolates of Colletotrichum gloeosporiodes causing strawberry anthracnose were collected
from Samoeng, Muang, Mae Rim and Mae Chame districts, Chiang Mai province. Thirty-one of isolates showed
highly resistance (HR) to carbendazim fungicide phenotype, and another five and twenty-seven isolates showed
weakly resistance (WR) and sensitive (S), respectively. Six isolates of actinomycetes, i.e; NSP1, NSP2, NSP3,
NSP4, NSP5 and NSP6, collected from Suthep-Pui National Park, were tested for their antifungal activity against
C. gloeosporioides Cg_MCLS8 (representative of highly resistance group) by dual culture method. All of six
actinomycetes isolates could inhibit the mycelial growth of the tested fungus in range 76.18-79.52%. Then,
actinomycetes grown in culture media as cell suspensions and culture filtrate, were tested for inhibitory effect on
conidial germination of pathogen by slide culture technique, and showed percentage in range of 52.38-67.16%
and 51.10-61.69%, respectively. Moreover, both cell suspensions and culture filtrate treated could inhibit
conidial germination with time in term of delay germination. The elongation of cell suspensions treated germ
tube at 6 h were 117.66 um in length, and 133.90 um in culture filtrate treated, while control were 261.90 um in

length. Moreover, both cell suspensions and culture filtrate caused abnormality of spore germination.
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Figure 1 Morphological characteristics of Colletotrichum gloeosporioides causing strawberry anthracnose

disease; (A) colony growth on potato dextrose agar for 10 days, (B) conidia (40X) and (C)

appressorium (40X)
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Table 1 Efficacy of 6 actinomycetes isolates on inhibiting the mycelial growth of Colletotrichum

gloeosporioides isolate Cg_MCL8 by dual culture technique on glucose yeast malt agar (GYM)

incubated for 10 days

Actinomycetes

Percent inhibition of colony growth1

NSP1 79.52°
NSP2 76.18°
NSP3 76.73°
NSP4 77.61°
NSP5 79.04°
NSP6 78.57°
%CV 2.06
LSD 2.85

0.05

! Average from 3 replications and means in a column followed by the same letter are not significantly different at P = 0.05

culture wudndanaidule mﬂm‘lummmmummﬂ
sl R naanediule et aduaeriv
lgnansnisioyudasadulelfideanBoufosuga
AILIAN (MW 2) FedenAdeetUNIIINEIUARd B
tarabily et al. (2000) AFearuinelaT B-1,3-
glucanase Uaz L’auVL‘ﬁﬁJﬂLﬂﬁlLu@VlL“ﬁ@LLﬂﬂquVLWﬁ@m‘N
mummmﬂummmﬁ Sclerotinia  minor mmmim
basal drop 289EinnIAneN A Tnsianlmsiia 2 1o
L0 e wiy (plasmolysis) ka1
MANNTuAndaNeesNamas (ysis) 18 Inaunun
gasiaull laflugazdaaaaialaduiiiy
aslaznaumdnueiaadidan

szAndnaandavanaluladalugiluas cel
suspension LA culture filtrate °lum'i€|’1_|é|3<1m'imn
aﬂa%mmﬁyﬂiﬁ Colletotrichum gloeosporioides nel
21 slide culture
annageLsrAVEN N0 E aLenF Ty
ladaliansluannsvasluglaes cell suspensions
waz culture filtrate 1131 6 lalman THuA NSP1,
NSP2, NSP3, NSP4, NSP5 Llaz NSP6 %x’i@’]ﬂﬂ’]iﬁlm’ﬂ
ﬁuiﬂiaﬁwﬁq@’mﬁuimﬂﬂf}mmﬁ@qmmﬁ 30 24AN
aadea Wunar 5 duwudndesenituludad
Funnuwindu 3.30 x 10°, 2.80 x 10°, 5.90 x 10°,

4.40x10°, 1.52 x 10° waz 7.80 x 10° cfu/ml AMNATAL
Lﬁlﬂﬁwmmmmuﬂivgw%mw‘luﬂﬁaETuET”qu@nzﬁﬂm'
m@dlﬁm‘m C. g/oeos,oor/O/des lalmian Cg_MCL8 ‘N
LﬂumLmummmmﬂuﬂammwuﬁmmumumms
ﬂ@\‘mumf«:mmmﬁmimummmmu@ﬁ (HR) Wi4n
Aeuenilul@aidasluensmania 2 gluuy fna
ﬁi@maﬁuﬂzqmm@ﬂaﬁ@i‘mmL%”@mmmra Inanngld
deuendluludalugaes cell  suspensions  d
ﬂi‘xawaﬁﬂ’]wiuﬂﬂ‘i{l/ug\m’]N'ﬂﬂmﬂ’ﬂﬁr‘ﬂj’adL%y’ﬂi"m’]m&l
Pininnnslideuenatuladalugiaes culture fitrate
lunndasinan esannisldidewenaluludalugd
994 cell suspensions  Ralefreadeuanaliluds
Ustlueg] Fofuatefvesdedeanunsnisiny uaaing
ansndigualunsdudenasiyresidasmaaely
Andnmsldide wenaliludalugLives culture fitrate
F900nAEIRUNITINEIIUTET WIUNT LATATE
(2554) wimmmmmmﬂmmmmﬂm‘tuvl,wmlmﬂm\a
cell suspensions 34N@Iummummm’aﬂaﬂmlﬁmiﬁ
C. gloeosporioides ZﬂLW?]T?@LL’ﬂuLLVli‘ﬂTuZQ‘H'ENW?ﬂVl
mmﬁmﬂmmmmﬂm‘iuvlmmlmﬂmm culture filtrate
Faannnsmagauiilanaiinly 6 dalie wudinnsls
mmmnmiu"lwmslugﬂmm cell suspensions LAY
culture filtrate Fitsz@vBawluntstiudannssenaes
zmaﬁ%”@maqiwﬁw 52.38-67.16 Az 51.10-61.69



waaadauansluludganaunanisiasaaiidas Colletotrichum gloeosporioides

ANUAlSALAUUNTATURTDIRATRILLTZNANUMUGRATILUA TN

WesFud AR (A1997 2) uaziiAanuentaes
germ tube 8t/luma9 117.60-185.60 um Az 133.90-
20350 pm AudsL ienRauifeusuganiuei
germ tube fANNEN 261.90 um wazdiaansill
Us@ninwlunisdudanissentealesidasay
AaE anasll ANaIAL (mswﬁ 3) Ldma liALiWGN
nelidauenalulidaa 2 suuuy fiss@vaninly
nevin 1 desinnsadoings uavazaenenaes
atlafidnsn FsaanndeetiNIgIEN09 Soares et
al. (2006) Ansnudndeusnsili@afiuenFansu

mmmmﬁmmmﬁmﬁ%qﬁm‘luﬂwffqumm?a&l
saadiily uazdudansenadeiueade Cunvularia
eragrostides Wa¥ Colletotrichum  gloeosporioides
auglsaluqgesiuludszmausdals Snifadondn
nslideuenaluludanc 2 suuuy uavinlades
HenflieUdesfidu iesanndaeresistiuszuing
wadluduloduaienBaufeuiugnaunu uazdl
miLmemu\iL%u’Lﬂﬁm’?ﬁﬂ;mn‘l‘,ﬂﬁlﬁmﬁmﬂnﬁ Ty
nsuanuasrasdulauinndntinannaanlilsneann
élgaeslatime ugpmouny (m‘wﬁ' 3) Fanennad

Figure 2 The mycelia of Colletotrichum gloeosporioides isolate Cg_MCL8 causing strawberry

anthracnose on glucose yeast malt agar (GYM), hyphal plasmolysis and cell lysis (arrow) were

found after treated with the actinomycetes isolate NSP1 compared to the normality mycelia in

untreated control

Table 2 Efficiency of actinomycetes on conidial germination of Colletotrichum gloeosporioides isolate

Cg_MCLS8 on potato dextrose agar according to incubation periods

Percentage of conidial germination inhibition'

Actinomycetes 6h 9h 12h 18 h
cs’ CF CS CF CS CF Cs CF

NSP1 62.68"° 57.74° 4736 4460" 2852° 24.97° 878°  541%
NSP2 67.16°  61.69° 52.25° 47.01° 3055 27.31°  10.18°  5.80%
NSP3 52.38"  51.10° 40.95° 37.77° 2285  19.81° 642 370"
NSP4 54.64° 5236 43.86"° 41.76" 2634 2172 7.32° 1.38"
NSP5 60.66" 56.10° 4549 4180 2290° 21.11° 612" 413"
NSP6 5395 5293 39.73"  34.48° 2427 2103  7.10°  454%
%CV 16.13 17.74 30.59 87.05
LSD 15.48 12.87 12.51 8.67

0.05

v Average from 3 replications. Means in a column followed by the same letter are not significantly different at P = 0.05

7 cs: cell suspensions, CF: culture filtrate
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Table 3 Effect of actinomycetes to germ tube length of Colletotrichum gloeosporioides isolate Cg_MCL8

on potato dextrose agar according to incubation periods

Length of germ tube (pm)1

Actinomycetes 6h 9h 12h
cs? CF cs CF CS CF
NSP1 117.60° 133.90 260.40 310.10 414.40 499.60
NSP2 135.40 162.90 230.20 281.80 407.20 482.20
NSP3 169.10 176.00 279.50 318.80 445.80 556.60
NSP4 168.50 196.40 329.40 424.20 448.00 523.00
NSP5 162.70 198.80 391.20 426.30 485.80 708.50
NSP6 185.60 203.50 361.70 448.70 525.80 721.60

v Average from 3 replications non significant
7 cs: cell suspensions, CF: culture filtrate

¥ Compared with germ tube length at 6 h = 261.90 ym, 9 h = 573.80 um and 12 h = unmeasurable

Figure 3 Abnormal growths, branchy hyphae (bh) and short septate hyphae (arrow), of Colletotrichum
gloeosporioides isolate Cg_MCL8 conidia (co) after treated with cell suspensions and culture

filtrate of isolate NSP1 for 12 hours compared to the normal growth of untreated control (40X)
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