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The effect of some probiotic bacteria and different methods of their application
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Abstract

Chickpea ascochya blight caused by Ascochyta rabiei, reduces the yield and quality of chickpea (Cicer arietinum) around
the world. The biocontrol potential of 12 bacterial probiotics from genera Alcaligenes, Arthrobacter, Bacillus, Delftia,
Lysinibacillus, Pseudomonas and Stenotrophomonas was investigated against A. rabiei. In dual-culture and volatile
compounds production tests, all probiotic bacteria (except one Bacillus isolate) significantly inhibited the mycelial growth
of pathogen. The highest inhibition in these tests was obtained by Bacillus subtilis BS (57.84%) and Alcaligenes faecalis
1624 (72.5%), respectively. Six probiotic bacteria with the best inhibitory results in the laboratory were selected and their
biocontrol and growth stimulation (fresh and dry weight) effects were evaluated in the presence of the pathogen using
seed application and foliar spraying methods in the greenhouse. In comparison to the disease control, all selected
probiotics in both application methods significantly reduced the disease index and increased the growth factors of
chickpea plants (except for the seed treatment of A. faecalis 1624 which did not increase the fresh weight of shoots).
Foliar application of B. subtilis BS, with large difference to other treatments, was the most effective treatment in reducing
the disease index (63.80%) and increasing the growth factors of chickpea. According to the results of this study, foliar
application of B. subtilis BS had great potential in biocontrol of ascochya blight and growth promotion of chickpea.
Therefore, if its effectiveness is confirmed by field studies, it could be used in integrated management of this disease in
the future.
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Table 1. Mean comparison of influence of baccterial probiotic strains on colony growth of Ascochyta rabiei in dual culture and
volatile compounds production tests.

Inhibitory effect in dual Inhibition In volatile

Treatment culture test (%) compounds production test
(%)
Alcaligenes faecalis 1624 21.57e 725a
Arthrobacter citreus B27Pet 3.92i 31.67¢
Bacillus megaterium B15 1.47ij 19.17f
Bacillus pumilus INR7 36.27d 525¢
Bacillus subtilis BS 57.84a 41.67d
Bacillus subtilis AS 18.63 ef 33.33e
Bacillus thuringiensis B48Pet 14.71 gh 7929
Bacillus velezensis JPS19 48.04 ¢ 54.17c
Delftia tsuruhatensis PIIR 53.92b 40.42d
Lysinibacillus boronitolerans RUPB71 17.65 fg 40.42d
Pseudomonas putida RUP1 451c 62.5b
Stenotrophomonas maltophilia S37 13.73h 42.92d
Disease control 0j Oh

Data are means of 3 replicates. Different characters beside each column indicate statistically significant difference at
5% probability level according to Duncan test.
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Figure 1. Effects of the bacterial probiotic treatments on disease index caused by Ascochyta rabiei in greenhouse in two
application methods of seed and soil drenching (S) and foliar spray (F). Mean comparison analyses were done by Duncan test
at 5% probability level. Means with at least the same letters have no significant difference.
DC is A. rabiei or the infected control, Af = Alcaligenes faecalis 1624, BS = Bacillus subtilis BS, Bp = Bacillus pumilus
INR7, DS = Delftia tsuruhatensis PIIR, Pp = Pseudomonas putida RUP1, BV = Bacillus velezensis JPS19 and HC =
healthy control.
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Table 2. Effect of bacterial probiotics on chickpea growth parameters in presence of A. rabiei in greenhouse in two application

methods of seed and soil drenching (S) and foliar spray (F).

Foliage wet Root  wet Foliage dry Root dry
Treatment weight (g) weight (g) weight (g) weight (g)
Alcaligenes faecalis 1624 (F) 1.01 gf 1.77e 0.24¢e 0.08 f
Alcaligenes faecalis 1624 (S) 1.45c 2.444d 0.32cd 0.13b
Bacillus pumilus INR7 (F) 149c 3.18a 0.35hc 0.12c
Bacillus pumilus INR7 (S) 1.45c 19e 0.37b 0.1d
Bacillus subtilis BS (F) 3.73b 273¢ 0.45a 0.15a
Bacillus subtilis BS (S) 1.08 ef 192e 0.26 ¢ 0.1de
Bacillus velezensis JPS19 (F) 115e 2.38d 0.26¢ 0.1d
Bacillus velezensis JPS19 (S) 1.3d 2.32d 0.38Db 0.12c
Delftia tsuruhatensis PIIR (F) 1.3d 2.9bc 0.34c 0.13 bc
Delftia tsuruhatensis PIIR (S) 1.09 ef 186e 0.26¢€ 0.09 ef
Pseudomonas putida RUP1 (F) 1.09 ef 2.96b 0.34c 0.09 ef
Pseudomonas putida RUP1 (S) 1.1 ef 19e 0.3d 0.1 def
Disease control 092¢g 0.39f 0.21f 0.03¢
Healthy control 4.04a 241d 0.43a 0.13b

Data are means of 6 replicates. Different characters beside each column indicate statistically significant difference at

5% probability level according to Duncan test.
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