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Efficiency of Chaetomium in Controlling Citrus Root Rot
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ABSTRACT: Twenty-five isolates of Phytophthora spp. were isolated from the rhizosphere soil of
citrus diseased plants in Chiang Mai. The pathogenicity of all isolates was tested by inoculating the
fungal isolates on the citrus leaves with culture disc of each isolate, using detached leaf technique.
It was found that three isolates, of the Phytophthora e.g. YY002, WF185 and PS85, were the most
virulent isolates who gave highest disease severity. The fungicide resistant test of the three isolates
of Phytophthora with metalaxyl showed that the isolate YY002 resisted to metalaxyl at concentration
of 250 ppm. The morphological study of this Phytophthora indicated that it has similar characteristics to
Phytophthora parasitica. The effectiveness of Chaetomium for control of citrus root-rot disease was studied.
A total of 25 Chaetomium isolates were isolated from soil and agricultural materials. The efficacy of
the antagonists to control the pathogenic fungus was tested, using dual culture technique on PDA.
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Result showed that the Chaetomium isolates HT1 could inhibit growth of the isolate Phytophthora
YY002 at 64.56%. The similar test on the EtOAc crude extract of Chaetomium isolate HT1 at 1,000
ppm. showed highest growth inhibition and chlamydospore production of the pathogen; having
ED50 of growth inhibition at 12.65 ppm. and ED50 of chlamydospore production at 38.28 ppm.
Keywords: Phytophthora, Chaetomium, citrus root rot
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Table 1 Isolates of Phytophthora spp. and Pythium spp. from various locations.

No. Locations

Isolates

Phytophthora spp.

Pythium spp.

1 Chaiprakarn orchard

YY001, YY002, YY003 -

2 Fang orchard

WF185, WF186 -

3 Phang Seaw orchard

PS61, PS63, PS64, PS71, PS73, PS83,

PS212, PS213, PS214,

PS84, PS85, PS87, PS201, PS202, PS216
PS711, PS721, PS731
4 Sitthawong orchard ST301, ST302, ST303, ST311, ST313, -
ST325, ST326
5 Pheu Meum orchard PM133, PM272, PM291 PM274
Total 20 5
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Figure 1 Pathogenicity test of Phytophthora for 3 days after inoculation.
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Table 2 Metalaxyl - resistance of Phytophthora sp. isolate YY002 causing of Citrus Root Rot.

Concentration  Colony diameter of PIRG"? ED, (ppm)  Chlamydospore cIe ED,,
(ppm) pathogens (mm)" production
(%) (ppm)
(x 105)/1
0 90.00a - 69.25a -
250 85.60b 4.86¢ 56.75b 18.04c
2,216.02 805.19
500 78.20c 13.05b 47.75¢ 31.08b
1000 58.50d 35.00a 28.50d 58.82a
CV(%) 2.19 14.41 3.27 8.29

" Mean of four replications. Mean followed by a common letter are not significantly different by DMRT at P =0.05

" PIRG= percent inhibition of radial growth
®Cl= chlamydospore inhibition
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Figure 2 Phytophthora parasitica isolate YY002 on PDA at 7 days (left), (S) sporangia, (C) chlam-

ydospore and scale bar = 20 pm.
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Figure 3 Chaetomium sp. isolate HT1; P(S)=Perithecium on stereo microscope, P(C)=Perithecium
on compound microscope, AC=ascospoes, AS=asci, and AW=ascomatal wall.
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Figure 4 Chaetomium sp isolate HT1 against Phytophthora parasitica isolate YY002 in dual cul-

ture test at 7 days.
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Table 3 Median effective dose value of the crude extract from Chaetomium sp. isolate HT1 to inhib-
it the growth and chlamydospores of Phytopthora parasitica isolate YY002.

Effective dose 50 (ppm)

Crude extracts

MGI" (ol
crude hexane 38 52.04
crude ethyl acetate 16.65 38.28
crude methanol 58.48 67.11

MGI= mycelia growth inhibition
? Cl= chlamydospore inhibition
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Figure 5 Growth of Phytophthora parasitica isolate YY002 at different concentrations of crude ex-

tracts of Chaetomium sp. isolate HT1.
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