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Table 1. Trichoderma strains used in this study
Mﬁ}w.l;.- (ABR”)Q\ﬂl&))jwéjjjrﬁfom}ﬁJ}&QM.&S A g
Genus and species Microbial collection code of agricultural biotechnology research Strain
institute of Iran (ABRII)
Trichoderma harzianum ABRII 10156 Wild type (Tw)

ABRII 10154
ABRII 10155

Trichoderma harzianum
Trichoderma harzianum

E(18-10)13 (T130
E(18-10)15 (T15)
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Table 2. List of designed primers used in this study for real-time PCR analysis of bean flowering-related genes

SOl el O - SLT i o5 05 Kb )3 (g s 0 led
Primer name Primer sequence 5 - 3 Gene GenBank accession
d number

FT-F CTCCAAGTCCTAGTGATCC

FT-R ACTCTCATAGCCCATAACC FT XM_007152257
SOC1-F TGTGAGCAGTATGGTATCC
SOC1-R CAACTAGACCTAGGTAGTCC Soct XM_007139904
PVEFL-F GATCGGAAATGGCTATGC
PVEF1-R CCTTCTCGATCTCCTTACC EF1 XM-007151531
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Table 3. Effect of different Trichoderma strains on flowering and effective factors on bean yield
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Treatment Flowering time Average flower Average pod Average pod  Average number

(day after sowing) number number weight (gr) of seeds per pod
L. s (Bean) 832 4.3¢ 3.6¢ 1.66° 4.6°
T13 + L4} (Bean + T13) 70d 12.32 5.32 3.52 5.32
T15 + L)) (Bean + T15) 73¢ 8.3" 4° 2.4P 5.32
Tw + L4 (Bean + Tw) 790 5¢ 3.3 1.88° 4.6

Al s pme ls Lo s Ol Cla.d 05 OKls (glaels o Qj.aﬂ ool ces Coglate Gy - (glols oS Jll.a:u:il:.e O A 5>
In each column, averages with different letters differ significantly according to the Duncan multiple-range test at
the 5% probability level.
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Figure 1. Relative expression analysis of FT (A) and SOC1 (B) genes in bean plants treated with recombinant
strains (T13, T15) and Trichoderma wild type strain (Tw) compared with control plants (non-treated plants)
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*: Indicate significant differences (P < 0.05). The bars indicate standard error.
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Abstract

The transition from the vegetative phase to reproductive phase is the most important event in production
and genetic innovation. This phenomenon is influenced by many genetic and environmental factors in
plants. According to studies carried out in this field, one of the environmental factors affects the
reproductive and flowering process is Trichoderma species, which is abundant in soil. This study was
carried out to evaluate the ability of two recombinant Trichoderma harzianum strains containing
chimeric chit 42 (with CHBD domain) and wild-type strain to promote common bean flowering and
yield increase in vivo condition. To do this, flowering parameters such as a number of flowers, flowering
time and effective parameters in yield were evaluated. Also, expression level of some flowering-related
genes such as FT and SOC1 were measured using real-time PCR. The results showed that the bean plants
treated with recombinant strains had a significantly increased number of flowers and earlier flowering
compared to the control and wild type Trichoderma. Also, plants treated with recombinant strains
showed a significant difference in the number and weight of the pod compared to the plant treated with
wild type strain and non-treated plants. In addition, the plants treated with T13 strain showed more
expression levels of the FT and SOC1 genes (with ratio of 3.42 and 3.41 fold respectively) compared to
other treatments and control plant. Finally, T13 recombinant strain exhibited a better performance
compared to the other strains through a positive effect on flowering and then increased the crop yield.
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