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ABSTRACT: Anthracnose is one of the serious problem in chilli production and controlling it often
involved fungicide uses, which may result in fungal pathogen resistance to fungicides. Infected chilli fruits
by anthracnose disease were collected from fresh market in San Sai district, Chiang Mai province. Eighteen
isolates were obtained and identified as Colletotrichum gloeosporioides (72.22%) and C. capcisi (27.78%).
Each isolate was assessed their fungicide resistant on PDA amended with 4 fungicides; benomyl,
carbendazim, cyproconazole and prochloraz using poisoned food technique by mixed PDA with each of
4 fungicides at concentrations of 1, 10, 100, 500 and 1,000 mg/L. Fungicide resistances were divided into
4 levels. The results present that all isolates were highly resistant to carbendazim (Car™). Benomyl
resistance at levels of high (Ben™) and moderate (Ben"™) were equal to 50%. Cyproconazole resistance
at levels of high (Cyp™), moderate (Cyp"™) and weak (Cyp"®) were 38.89%, 11.11% and 50%, respectively.
Prochloraz resistance at levels of high (Pro™), moderate (Pro"®) and weak (Pro"") were 55.56%, 5.56% and
33.33%, respectively; however, only 1 isolate (5.56%), C. gloeosporioides isolate CaAld was sensitive to
this fungicide (Pro°). In addition, 2 isolates (11.11%), C. gloeosporioides isolate CaA17 and CaA24 showed
highly resistance to all 4 fungicides. Furthermore, pathogenicity on applied chilli fruits with carbendazin
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(500 mg/L, 2X recommended rate) occurred the disease lesion with different sizes, for this reason, the
lesion size on chilli fruit did not indicate the fungicide resistant of the fungal pathogen.
Keywords: resistance; fungicide; anthracnose; chilli; Colletotrichum
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Table 1Resistance of different Colletotrichum spp. to 4 fungicides (benomyl, carbendazim,
cyproconazole, prochloraz) as the percentage of mycelial growth inhibition and relative
resistance levels according to an experiment conducted on PDA with different concentrations of
fungicides added

Colleototrichum spp. Percent of mycelial growth inhibition ¥ and resistance level”
isolates benomyl carbendazim  cyproconazole prochloraz
C. capsici CaAl 4083 MRY  3250° HR 35.00° HR 100.00"  WR
C. gloeosporioides ~ CaA2 24.17°  HR 2583°  HR 100.00"  WR 100.00"  WR
C. gloeosporioides ~ CaA3 60.83° MR 0.00' HR 100.00"  WR 10.83"  HR
C. gloeosporioides ~ CaA5 68.33° MR 0.000 HR 27.50° HR 100.00"  WR
C. capsici CaA6 38.33F MR 833" HR 100.00"  WR 0.00° HR
C. capsici CaAll 20.83" HR 2500 HR 48.33° MR 0.00° HR
C. capsici CaAl2 18337 HR 2417 HR 100.00"  WR 24.17°  HR
C. gloeosporioides ~ CaAl4 0.00- HR 3750 HR 100.00"  WR 100.00" S
C. capsici CaAl5 46.67° MR 19177  HR 76.67° MR 833"  HR
C. gloeosporioides ~ CaAl17 15.00  HR 40.83° HR 26.67° HR 30.00°  HR
gloeosporioides  CaA22 16.67"  HR 0.000  HR 100.00"  WR 11.67°  HR
gloeosporioides  CaA24 18.33"  HR 0.000 HR 29.17  HR 29.17  HR
gloeosporioides  CaA25 1417 HR 17.50° HR 100.00"  WR 44.17° MR
gloeosporioides  CaA26 69.17° MR 15.83° HR 100.00"  WR 9.17%  HR
C. gloeosporioides ~ CaA27 70.83° MR 4750" HR 100.00"  WR 100.00"  WR
C. gloeosporioides ~ CaA28 3583° MR 0.000 HR 30.83°  HR 100.00"  WR
C. gloeosporioides ~ CaA31 1750  HR 38.33  HR 27.50° HR 100.00"  WR
C. gloeosporioides  CaA33 79.17" MR 41.67° HR 38.83° HR 24.17°  HR

%CV 5.06 7.79 2.26 3.72

LSDy.0s 2.61 2.30 2.20 2.61

Y Percentage of mycelial growth inhibition = mycelial growth on PDA mixed with 100 mg/L of each of 4 fungicides compared
to control.

% Resistant response against 4 fungicides on PDA: HR = highly resistant (- 10%of mycelial growth at > 500 mg/L), MR =
moderately resistant (> 10%of mycelial growth at < 100 mg/L), WR = weakly resistant (> 10%of mycelial growth at < 10
mg/L) and S = sensitive (> 10%of mycelial growth at < 1 mg/L), respectively.

¥ Means followed by a common letter in each column are not significantly different by LSD at P < 0.05.

nsidalsavaadesiidrumudaasafiuun@uuunaninda

Mnmsnadeunsinlsavendas Colletotrichum spp. nnlelaanuansauiumuseasasiuy
@y Car® uumansndiiinudeasasiuumduanududu 500 un/ans 2 whvesdnswuzi) wuia
ndstunansnly 2 Ju WerwnlelmavannsadeliAnunagadtnie dnih edefinguiandntes Fauiu
omsduusnvadisaueuunsalua Wovnarnll 4 Ju unaveresitu feuauanseiuluusiaslelowan vidle
Twianazvadne spore mass aduuuina lngiies C. gloeosporioides lelwian CaA31 (n = 1; 5.56%) Ael¥iin
uwavualngjfign vuim 22.5 1. memNﬂuiaism,amauamwuaammmaaamﬁymummmaumaaaw 95
(Figure 1) mmmsuuiwaﬂiﬂiuﬂ‘uaamﬂ fignvazunaurs LuaSodeuiu wavenenuuunanaduniig
LALYIIVDING saqaamlmm L?jaiﬁ C gloeosporIO/c/es Toloian CaAl7 CaA22 way CaA24 (n = 3; 16.67%)
nolilAnANUTUTwedlsATEAUEe Tvwinunaiaie 13.93 ui. (A15enine 12-15 uyl) Lmﬂmmuiaiemawauama
fdeddgneada LLmaaumaaqﬁuuwﬂﬁmLﬂuimaﬂammas WunaSesdouriu MATUSLIINANUNALTS dmduite
srdlng (n = 11; 61.11%) ﬂa‘[,‘mLﬂmmmqumwaﬂiﬂsumumuﬂmﬂ fluuauNawas 7.73 ual. (A15ening 6-



KHON KAEN AGRICULTURE JOURNAL SUPPL. 1: (2021) 805

10 wy.) uwardugadnin ddinna gudias wazidesisnuau 3 lelwan (16.67%) neliinaiuguusswedsas i
PAUNAREE 3.77 1al. (A19endng 3-5 wu.) unarlugaani ddenad uazgufmauaniiey

25.0 A Pathogenicity
levels
20.0 Very high
virulence
E B B
BT X O S S - S S
fm Cc High
2 D :
- D DE virulence
S 10.0fb--mmmedemnnn E----E---Ef----pom-mmmmmmga e mm e mm el SR atEnnetT  EEEEEEE EEPEEEE R
w
Q FG FG GH GH oy | Moderate
H virulence
R T T O L
Low
virulence

1 2 3 5 6 11 12 14 15 17 22 24 25 26 27 28 31 33
Number of fungal isolates

Figure 1 Pathogenicity level of Colletotrichum spp. isolates highly resistant to carbendazim as
determined by lesion length on chilli fruits at 4 day post inoculation (dpi)
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