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ABSTRACT

Stem rot disease spreading in durian causes severe damage to durian trees. The spread of the disease can
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cause durian trees to die. Therefore, it is necessary to find ways to prevent and eliminate stem rot disease in durian
Received: 2023-09-21
Revised: 2024-06-06 plantations. This research aims to develop a Trichoderma cream formulation to control the repeated dissemination of

Accepted: 2024-07-15 stem rot disease in durian plantations in the eastern region. The study was conducted by collecting samples of stem rot

disease in durian, dentifyingthe pathogenic fungi and Trichoderma fungi, and morphologically classifying the fungi. It
Keywords: was found that the cause of the disease was Phytophthora palmivora and Fusarium solani, while the Trichoderma fungus
Trichoderma cream: was classified by molecular biology as T. asperellum. Then, it was tested for initial efficacy using a dual-culture test,

stem rot disease: which found that T. asperellum could inhibit the hyphal growth of P. palmivora and F. solani at 79.8 and 88.7 percent,

phytophthora palmivora; respectively. After that, the percentage of stem rot disease occurrence in durian was tested after applying the

Fusarium solani Trichoderma cream, the chemical metalaxyl and fosetyl-aluminium. It was found that the Trichoderma cream reduced
disease occurrence to only 25 percent (dry and non-spreading lesions), while the chemical method with metalaxyl and
fosetyl-aluminium resulted in a high percentage of disease occurrence, up to 94 and 96 percent (spreading lesions
without drying). This indicates that the use of chemical substances such as metalaxyl and fosetyl-aluminium cannot
control stem rot disease in durian trees. Therefore, the development of a Trichoderma cream formulation may be one
way to reduce the problem of repeated dissemination of stem rot disease in durian plantations in the eastern region.
Alternatively, if chemical substances are to be used for treatment, other chemical groups should be tested to replace

the current group.
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Figure 1 Stem rot disease of durian tree: Symtopm of stem rot it begins to exhibit symptoms of yellowing and leaf fall, in

comparison to healthy trees that do not show signs of the disease (a). Stem rot infiltrates and damages the bark of durian trees,

extending its destruction to the inner woody tissue of the durian tree (b).
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(d)

Figure 2 Preparing of Trichoderma cream: (a) Characteristics of bags of rice treated with Trichoderma fungi for

7 days; (b) Rice grains with Trichoderma growth covering the whole grain; (c) Characteristics of the cream texture finely

green in color, blended and mixed to have a uniform texture with good smoothness and elasticity; (d) A transparent

container with a tight-fitting lid used to store the cream.
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Figure 3 Characteristics of durian trees showing symptoms of trunk rot and open wounds on the trunk. (a-b) Treating durian tree

wounds by scraping and removing the rotten bark, being careful not to reach the inner wood core. (c-d) Treating durian

wounds with wound-healing cream by applying it to cover the scraped area and allowing it to spread outward from the
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Figure 4 Morphological characteristics of the pathogens of stem rot disease in durian: (a) Phytophthora palmivora on PDA at 7 days;

(b) Reproduction of sporangia and zoosporangia; (c) Fusarium solani on PDA at 7 days; (d) Macroconidia and microconidia.

Figure 5 Morphological characteristics of Trichoderma asperellum (THR3) : a) Colony on potato dextrose agar (PDA) at 7 days; (b)

Conidia and phialides.

23 —(THR3
97 - Trichoderma asperellum ETASP (CSBY3) (OM280452)
Trichod asperellum C2(5) (OP168161)
20 b————————— Trichoderma asperellum 2739 (EU436683)

Trichoderma viridescens C01-L2 (MK804405)

Trichod lixii isolate SWMBL 47 (OP107264)
0 ————————————— Trichoderma harzianum T6 (FJ884181)
oot
66 Trichod simmonsii CBS 130431 (NR 137297)

Figure 6 Classification of Trichoderma asperellum (THR3): phylogenetic tree obtained from the analysis of the nucleotide sequence

in the ITS by maximum likelihood (ML) on MEGA 11.0, with bootstrap analysis configured to a value of 1000.
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Table 1 Assessment of the antagonistic effect of Trichoderma asperellum on the colony growth of Phytophthora palmivora and Fusarium

solani causal agents of stem rot in durian, using a dual-culture antagonistic test.

Trichoderma asperellum

Pathogens Growth inhibition over control (%)" Antagonistic mechanism
3 DAl 5 DAI 7 DAI 3 DAI 5 DAI 7 DAI
Phytophthora palmivora 46.5ABY 65.4AB 79.8AB A C C
Fusarium solani 67.7A 75.4A 88.7A A A A
C.V. (%) 7.8 6.5 46 ; - -

F-value

" %Growth inhibition over control = (D1 — D2) / D1) x 100 (D1-diameter of pathogen growth in control; D2-diameter of pathogen growth

in treatment)

2 Antagonistic mechanism : A = Antibiosis, and C = Competition

3 DAI = Day after inoculation

4 Average followed by the same uppercase English letters in each column are not significantly different at P = 0.05 according to

Duncan's Multiple Range Test (DMRT).

Phytopthora palmivora

Fusarium solani

7 DAI 3 DAI

5 DAI 7 DAI

Figure 7 Dual-culture antagonistic test of Trichoderma asperellum against Phytophthora palmivora and Fusarium solani at 3, 5, and

7 days after inoculation (DAI).
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Figure 8 Effects of Trichoderma cream after treat stem rot over a period of 15 days: (a—b) Trichoderma growth of mycelium and

conidia on the wound; (c) Extension of Fusarium solani pushing through the wood as a yellow-pink powder, with Trichoderma

asperellum growing over the wound area.
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Treated water Trichoderma cream Metalaxyl Fosetyl-aluminium

@ The wound appears watery, with a mixture of black and brown colors, emitting a foul odor, and there is a progression and enlargement of the wound.
The wound begins to show signs of dryness but still exhibits watery characteristics. The presence of the Fusarium solani fungus is detected, with
yellowish-pinkish powder-like growth extending outward on the surface of the durian bark.

© The wound shows signs of drying and ceases to spread further, and there are no signs of moistness on the wood bark.
Figure 9 Percentage of stem rot on durian after applying Trichoderma cream, matalaxyl and fosetyl-aluminium treated durian stem

rot disease at 30, 60 and 90 days after inoculation (DAI).

Reduction of stem rot on durian (%)

80 a
60
40

20

b b
[ - B e

Figure 10 Percentage of reduction of stem rot on durian after applying Trichoderma cream, metalaxyl and fosetyl-aluminium treated

durian stem rot disease at 30, 60 and 90 days after inoculation (DAI).
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Figure 11 Appearance of durian trees after applying Trichoderma cream, metalaxyl and fosetyl-aluminium trees durian stem rot

disease at 30, 60 and 90 days after inoculation (DAI).
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