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Abstract
Over the past two decades, biological control of wheat septoria tritici blotch (STB) caused by Zymoseptoria tritici has
been evaluated as a reliable and safe alternative or complement to chemical control. The genus Trichoderma includes
several biocontrol agents (BCAs) widely used worldwide against plant diseases. Besides direct control of plant
pathogens, Trichoderma spp as BCAs provide numerous other beneficial features for their plant hosts. The current
study aimed to assess the potential biocontrol ability of several antagonistic Trichoderma isolates with endophytic
potential on STB reduction in wheat cultivar Tirgan under greenhouse conditions. The antagonists were used as a seed-
coated treatment at the sowing time and sprayed on the plants 72 h before Z. tritici IPO323 inoculation. STB severity
was calculated 21 days after the pathogen inoculation. The biocontrol isolates significantly (o = 0.01) reduced the
disease severity on cv. Tirgan. T. harzianum AS12-2 provided the highest average percentage of STB inhibition in both
application methods. Application of T. harzianum AS12-2 led to a reduction in the percentage of leaf area covered by
lesions (PLACL) and the percentage of leaf area covered by pycnidia (PLACP) by 80.12% and 77.71%,
respectively. Trichoderma biocontrol isolates could be considered safe and reliable alternatives/complements for
sustainable agriculture in integrated management programs of wheat STB.
Key words: Antagonist, Endophyte, Disease management, Sustainable agriculture, Zymoseptoria tritici
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Table 2. Analysis of variance for impact of Trichoderma isolates application method on STB severity reduction.

MS
Source of Variation df PLACL (%) PLACP (%)
Block 3 56.931" 154.059™
Trichoderma isolates 2 2235.840™" 642.525"
Application Method 1 224.958" 2291.345™
Trichoderma isolates*Application Method 2 3100.584™ 1198.133™
Error 14 47.897 122.033
%CV 11.827 14.29

ns: not significant

*Significant at a=0/05

***Significant at a=0/01

PLACL: Percentage of Leaf Area covered by Lesions
PLACP: Percentage of Leaf Area covered by Pycnidia
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Table 2. Impact of Trichoderma isolates application on percentage of leaf necrotic area and area covered by the
pycnidia.

Application Method PLACL (%) PLACP (%)
Z. tritici IPO323 (Control) 91.41° 52.242

T. harzianum AS12-2 (LS) 25.74% 13.00°

T. harzianum AS12-2 (ST) 10.60° 10.29¢

T. virens AD1-3 (LS) 27.08¢ 9.01¢

T. virens AD1-3 (ST) 59.25° 7.43¢

T. longibrachiatum 146 (LS) 73.440 25.74°

T. longibrachiatum 146 (ST) 32.504 6.32°

Means followed by the same letter are not significantly different (a=0/05) according to LSD test

i
M

5o VY 59, 50 pela .l sols zals |y (g lews o Trichoderma i ; J,u8 slaalos b 805 o3, posS e i ) S50
T. L ,& ks o€ ((Z. tritici IPO323) coie 8 (0 walls slaazals @ ol ool 43 Zymoseptoria tritici IPO323 L 4l
sl (@ (T, virens AD1-3 b 4 ,les (F (T. virens AD1-3 .l (e (T. longibrachiatum 146 ..l (d Jdongibrachiatum 146

T. harzianum AS12-2 i ,& L5 (h T. harzianum AS12-2

Figure 1. Pre-treatment of wheat cultivar Tirgan with Trichoderma biocontrol isolates has reduced the disease severity.
Images were taken on day 21 after inoculation with Z. tritici IPO323. a) Control seedlings, b) Positive control (Z. tritici
IPO323), c) Seed treatment with T. longibrachiatum 146, d) Spray T. longibrachiatum 146, e) Spray T. virens AD1-3, f)
Seed treatment with T. virens AD1-3, g) Spray T. harzianum AS12-2, h) Seed treatment with T. harzianum AS12-2.
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Figure 2. STB severity reduction by application of Trichoderma isolates. The biocontrol isolates were used as seed
coating at the sowing time or 72 h before the pathogen inoculation. The disease severity was calculated 21 days after the

pathogen inoculation.
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