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Efficacy of Trichoderma harzianum on Inhibition of the Causal Agent

of Pummelo Tan Spot Disease (Phyllosticta citriasiana)
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ABSTRACT

The efficacy of Trichoderma harzianumon for inhibition of Phyllosticta citriasiana,
a causal agent of pummelo tan spot disease, was examined under laboratory condition at
Chiangrai Horticulture research center during 2014-2015. Forty four isolates of T.
harzianum were obtained from soil samples collected from pummelo orchards at
Wiangkaen district, Chiangrai province and Chiangdao district, Chiangmai province using soil
dilution spread plate method. Three pure culture of P. citriasiana; CR-LO1, CR-FO9, and
CM-FO5 were isolated from tan spot symptom on leaf and fruit of pomelo using tissue
transplanting method. The mycelia gsrowth of P. citriasiana isolate CR-FO9 was cultured on
eight types of agar media based on CRD criterion with five replications for each treatment.
OMA, PoDA, and PSA were effective media to cultivate P. citriasiana as they provided the
highly percentage of mycelium growth with 98.2, 96.4 and 88.9%, respectively after 14-day
of incubation. The inhibition efficacy of 17 isolates of T. harzianum on P. citriasiana was
determined by dual culture method in vitro. After 3-day incubation, T. harzianum isolates
T4, 79, T10, T14, T21, T29, and T35 presented the mycelium growth inhibition at 43.3,
50.0, 50.0, 46.7, 43.3, 43.3, and 50.0 %, respectively. Strain of T35 and T10 showed highly
percentage mycelium growth inhibition after 5-day of incubation with 52.1 and 51.0 %.
The efficacy of T. harzianum isolates T35, commercial product of Trichoderma and
azoxystrobin 25% W/V SC to control pummelo tan spot disease were also determined
under field condition based on RCBD criterion with four replications for each treatment.
The results showed that application of azoxystrobin at 10 ml/20 L of water was the most
effective method to control pummelo tan spot disease compared to T. harzianum

isolates T35 and commercial product of Trichoderma.
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Figure 1 The mixture of T. harzianum and compost direct applied to the soil around the

canopy (a) Spraying of spore suspension of T. harzianum on pummelo canopy (b)

Figure 2 Colony of P. citriasiana growth on PDA medium (a) Trichoderma spp. isolated

from soil of pummelo orchard on Martin’s medium (b) and colony of T. harzianum on

PDA medium (c)
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Figure 3 Mycelium growth of P. citriasiana on 8 different types of agar media after 14-

days of incubation

Table 1 Mycelium growth rate of P. citriasiana on 8 types of media after incubated 2-14

days at room temperature

Growth rate of mycelium (%)

Media

2-day 4-day 6-day 10-day 14-day
WA 11.6 26.0 34.9 50.0 57.8 c'
V8 9.8 13.1 16.4 27.8 49.6 c
CA 14.4 24.8 38.1 65.6 855b
PDA 151 26.4 40.0 69.4 82.2b
PSA 16.9 28.9 40.7 68.2 88.9 ab
PoDA 20.0 40.0 57.4 91.4 96.4 a
OMA 18.7 36.4 54.4 82.2 98.2 a
MEA 15.5 22.6 27.8 37.2 58.7 c
CV (%) - - - - 9.5

' Mean in the same column followed by a common letter are not significantlydifferent at the 5% Level
by DMRT
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Table 2 Efficacy of T. harzianum for inhibition of mycelial growth of P. citriasiana on PSA

medium after 1, 3 and 5 days of incubation

Isolates of Mycelial growth inhibition (%)Y

T. harzianum 1 day 3days 5 days
T1 21.0 36.7 37.5a”
T2 36.8 40.0 43.8 a
T4 26.3 43.3 46.9 a
T5 21.0 40.0 43.8 a
T7 21.0 40.0 42.7 a
T9 31.6 50.0 50.0 a
T10 42.1 50.0 51.0 a
T12 21.0 40.0 41.7 a
T14 26.3 a6.7 49.0 a
T15 21.0 36.7 39.6 a
T17 21.0 33.3 36.5ab
T21 26.3 43.3 41.7 a
T24 21.0 36.7 38.6a
T29 26.3 43.3 45.8 a
T30 26.3 40.0 44.8 a
T35 31.6 50.0 52.1 a
T40 21.0 36.7 41.6 a
Commercial product No.1 10.5 26.7 31.3ab
Commercial product No.2 15.8 26.7 17.7b
CV (%) - - 26.4

Y Percentage of inhibition of mycelial growth followed as
(RC- RT) x 100 / RC
RC = the radius of colony of P. citriasiana in petri-dish without T. harzianum
RT = the radius of colonyof P. citriasiana in petri-dish with T. harzianum
Z Mean in the same column followed by a common letter are not significantly different at the 5% Level by
DMRT
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Table 3 Effect of T. harzianum , bio-control

disease in pummelo orchard before harvesting

FEWINNGAANEY 2557-Wewn1AL 2558 4%
dulddn nsfalsagediiaianieluady
naaoIRoudIH Fansefudnuaenisidn
yhanevesdeannguadisavuiia Wosawd
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Snnunaiislse Anduesifudnisiinlse
uazsuaugausavedlsAgaAt A ULKadTe

LA AT UUALTUSIVDILIA

agent and fungicide to control tan spot

Disease incident (%)"

Treatment

Nov 2014 Jan 2015  March 2015 May 2015
17-35 12.5 7.5 7.5 11.2a°
2 T-KU 13.7 6.2 6.2 13.7 ab
3 commercial product No.1 13.7 8.7 10.0 16.2 bc
4 azoxystrobin 25%WV/SC 125 7.5 6.2 10.0 a
5 control 11.2 8.7 10.0 20.0 c
CV (%) 21.8 48.9 38.9 215

' Percent of disease incident averaged from 4 replications

> Mean in the same column followed by a common letter are not significantly different at the 5% Level by DMRT
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Table 4 Effect of T. harzianum, bio-control agent and fungicide for control tan spot

disease on pummelo fruit after harvesting

Treatment Normal fruit Dis. Fruit© No. of tan spot Dis. Severity 2
(%) (%) lesion on fruit

1 T35 0.0 100.0 12.60 3.0
2 TKU 7.5 925 9.47 2.0
3 commercial product #1 25 97.5 13.35 3.0
4 azoxystrobin 22.5 77.5 6.95 2.0
5 control 7.5 92.5 15.72 3.0
CV (%) - - 55.3

' Disease incident of pomelo fruit averaged from 4 replications

* Disease severities evaluated from the number of lesions on fruit divided by 6 levels

0 = no symptom
1 = 1-5 lesions/fruit
2 = 6-10 lesions/fruit

3 = 11-25 lesions/fruit
4 = 26-50 lesions/fruit

5 = more than 50 lesions/fruit
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