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Abstract

Using agro-wastes is a good alternative for developing low-cost carriers for formulation of Trichoderma-based bio-products.
Different carbon and nitrogen sources (rice bran, wheat bran, barley bran, Pith, Sugarcane pith, yeast extract, soybean extract, and urea)
used for biomass production of T. harzianum K18 isolate. Out of 15 different substrates tested, the substrate containing wheat bran and
yeast extract was the best substrate for 7. harzianum k18 produced a high density of propagules (8.9 x 107 cfu/g) after 21 days. For the
T. harzianum K18 formulation, some adjuvants (including glycerol and carboxymethyl cellulose) added to carriers (kaolin and perlite).
At the end of six months of storage period, the kaolin-based formulation with 6.51 and 6.07 log/cfu propagules per gram showed the
highest viability of T. harzianum k18 in formulations at 4° C and 24  C, respectively. The best formulations based on T. harzianum
K18 viability at formulations selected for greenhouse studies. 24 hours later than plants spraying with the formulations, the plants
incubated with the pathogen spores and after five, 10 and 20 days of incubation, the severity of the disease evaluated. The disease
severity at treatment with 7. harzianum k18 formulation was 45.42 %, less than the control. Finally, it seems there is a possibility of
biological control of cucumber powdery mildew using the microbial formulations of 7. harzianum K18.
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Table 1. Variance analysis of population of Trichoderma harzianum
k18 spores log 1o (CFU) at different substrate after 21 days
incubation at 25 °C and darkness

Source of Degree of Mean of F value
variation freedom square
Block 2 0.004 14.3
A 4 1.11 3609.12*
B 2 5.99 19440.5*
A*B 8 0.57 1865*
Error 28 0.0003

CV (%) 1.26

Shelf life at 4 °C Shelf life at 24 °C
Degree ~ Mean Mean
Source of
of of F Value of F Value
variation
freedom  square square
Treatments 3 12.71 2720.20* 4.75 1030.65*
Error 8 0.0004 0.004
CV (%) 1.62 1.9
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Table 2. Comparison of the mean of population of Trichoderma
harzianum k18 spores log 1o (CFU) at different substrate after 21

days incubation at 25 °C and darkness

Spore population (log
Substrate compounds CFU per g substrate)

Wheat Bran + Yeast

Extract 795
Pith + Soy bean extract 7340
Rice Bran + Yeast
Extract b7.36
Wheat Bran + Soy bean b 7.34
extract
Sugarcane pith + Yeast b 733
Extract ’
Barley Bran + Yeast
Extract b7.32
Sugarcane pith + Urea c 691
Sugarcane pith + Yeast ¢ 691
Extract ’
Pith+ Yeast Extract d6.71
Rice Bran + Soy bean  6.34
extract
Wheat Bran + Urea 6.33¢
Barley Bran + Soy bean 6.32¢
extract :
Ricet Bran + Urea 591f
Barley Bran + Urea 5.67g
Pith + Urea 5.6l1g
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"Mmeans with the same latter, are not statistically significant
different (P< 0.05)
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Table 4. Comparison of the mean of viability of Trichoderma
harzianum k18 spores log 1o (CFU) at different formulations after
180 days of storage at 4C°

Shelf life (log CFU per g

formulation)
Formulations 4c°* 24 c°
1. Kaolin with Adjutants 6.51a 5.07e
2. Perlite with Adjutants 5.38b 4.11b
3.Kaolin 2.48c 2.54c
4. Perlite 2.46¢ 2.51c
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Table 5. Variance analysis of treatments on the severity of cucumber powdery mildew disease in greenhouse conditions

After 5 days After 10 days After 20 days
Source of Degree of M f M n M f
variation freedom ean o F value ean o F Value ean o F value
square square square

Block 2 0/06 0/067 0.46 " 0.17 0.25™
Treatments 3 483.37 4902.94* 449/34 3066/52* 523/65 780/49%

Error 6 0/098 0/14 - 0/68 -

Total 11 - - - - -

CV (%) - 1.08 1.004 1.77
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Table 6. Comparison of the average protective effect of formulated Trichoderma, Dumark fungicide, and formulation carriers on the severity of

cucumber powdery mildew disease and its reduction in greenhouse conditions the mean percentage of Powdery mildew disease severity and the

percentage of reduction of Powdery mildew disease severity in different treatments

Treatments After 5 days After 10 days After 20 days
Disease severity  Efficacy% Disease severity  Efficacy% Disease severity  Efficacy%
% % %
Trichoderma isolate 16.4b 60.39 25.94b 48.44 32.44b 45.42
formulation
Fungicide (Dumark) 16.39b 50.42 25.4b 48.62 31.78b 46.53
Formulation carriers 39.71a 4.09 48.68a 5.57 58.63a 1.35
Control 41.4a - 49.43a - 59.43a -
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