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Pinto bean (Phaseolus vulgaris) is being sown in Iran from April to July. To
investigate the effect of acetylsalicylic acid (ASA) and Bacillus velezensis
bacteria on pinto bean yield and yield component, an experiment was conducted
as a split-split plots experiment in a randomized complete block design with four
replicates in the research farm of the college of Agriculture and Natural
Resources, University of Tehran in 2021 on separate planting dates (mid May and
late June). The treatments included two irrigation levels (irrigation 70% and
100% of the plant's water requirement) as the main plot, foliar spraying (ASA
hormone at 0.5 mM level and control) as a secondary plot and inoculation with
Bacillus velezensis bacteria and no inoculation as a secondary subplot. Results of
the analysis of variance showed that the interactions of sowing date, irrigation,
foliar spraying, and inoculation with bacteria on the traits measured in pinto beans
was significant. The maximum plant height (154 cm), number of sub-branches
(7), leaf area index (7.3), seed yield (3045 kg/ha), and harvest index (43%), 100
seed weight (37 g), pod number (24) were obtained in mid-May planting date,
along with salicylic acid foliar spraying and bacterial inoculation without water
stress. The highest biological yield (7997 kg/ha) was obtained under water deficit
stress (70% of plant water requirement) and foliar spraying with ASA hormone
and inoculation with bacteria, in late June sowing date. Overall, hormone
spraying and inoculation with bacteria improved the yield characteristics of pinto
bean under drought-stress conditions in both sowing dates.
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Soil Available Available P TotalN O.C EC (dS/m) pH
texture K (mg/kg) (mg/kg) (%) (%)
Measured Clay loam 145 8.16 0.067 0.58 0.8 8.4
value
Optimal limit Loam >200 >15 >0.2 >1 <4 7.5-6.5
of elements
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G5 > g0 o8 (Ho) JS3) 55 L) ) Ll ol iy ostanle (6551 b oy sl 51 cologdle 5l
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035 ol allaol Lulyd )3 a3y a8 2 LSS el (LS 3 B 5le g5 S g Bkl (2S5 £ S Bl A3, S
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S g S e a3l 5 0 Slas il ((Si5lshy0e lio g (Bi) 5L b il 5 (HS) (2boigerse 1) olel D) S )b 5l (Sluye (650ke) il 328 .Y Jgi

S.O.V. DF  fplant Number of Leaf Biological Yield  Grain Harvest 100 Grain Pod
. Sub- Area Yield Index Weight Pod Length
Height Branch Index Number
(LAID)
Sowing date (D) 1 ‘676 113 23.5 272223.0 531222.3 "95.1 172.2 20.2 0.56
Block error 3 2596.1 1.87 0.3 37597.7 26150.5 4.47 10.8 0.12 1.73
firrigation (1) 1 196 114 76.0 L0724 994756.9 471.3 129.4 42.2 76.5
D *I 1 1089 0.39 8.1 6857851.5 2795751.2 1247 0.76 "1.56 33.0
Main error 6 490.8 0.14 0.18 44628.6 46041.7 14.8 8.9 0.11 3.3
Hormone 1 2.2 54.4 14.8 3633789.0 1843892.4 "151.0 135.1 49.0 42.2
application (Hs)
D* Hs 1 992.2 1.26 0.38 1838736 24017.2 14.8 0.014 7.5 4.0
1* Hs 1 "756.2 0.39 2.9 "531805.5 15450.5 2.9 0.015 0.56 4.0
D*1*Hs 11 20.2 0.39 0.23 761256.2 38563.1 8.6 114 1.0 "16.0
Sub error 12 74193 1.7 0.63 120148.9 91143.7 18.5 7.2 0.45 1.35
Bacteria 1 3.06 9.7 15.3 "15159342.2 9015306.5 717.9 33474 2325 30.2
inoculation (Bi)
D*Bi 1 10.5 1.26 3.9 198247.5 575663.6 248.4 8.26 16.0 9.0
1*Bi 1 455 0.76 0.87 "1291632.2 3115314 6.3 8.26 9.0 1.0
D*1*Bi 1 “612.5 3.5 3.9 13398.0 68630.9 14 35 49.0 3.06
Hs*Bi 1 203.06 0.14 8.06 "1277465.0 712884.7 22.9 35 0.56 1.0
D*Hs*Bi 1 1540.1 0.14 *0.63 "2334020.0 *"290601.8 0.07 6.9 1.56 0.56
1*Hs*Bi 1 7.5 1.26 0.008 "981090.2 12365.4 3.9 11.4 1.5 0.56
D*I*Hs*Bi 1 637.5 1.26 1.6 121104 321375.6 98.1 0.39 20.2 0.06
Sub-sub error 24 988 1.19 0.52 100210.0 35721.0 111 7.1 0.53 1.35
CV (%) 7.33 26.3 19.4 5.03 9.02 10.0 9.0 4.05 9.38

** and * are significant at the probability level of 1 and 5 percent, respectively.
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