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The current study examined the impacts of weeding treatments, Rhizobium japonicum
inoculation, and plant density on the yield and physiological traits of green bean plants
under field conditions during the 2021 crop year. The experiment was designed as a
factorial using a randomized complete block design with three replications. The
experimental treatments included three levels of plant density (16, 20, and 24 plants
per square meter), the inoculation of growth-promoting bacteria (with and without
inoculation), and weeding (with and without weeding). The traits measured in this
experiment include chlorophyll a, b, and total chlorophyll, carotenoids, the a/b ratio,
the total chlorophyll to carotenoid ratio, and pod fresh weight.The results of analysis
of variance showed that the triple interaction was significant for the traits chlorophyll
a, b, and total, the ratio of total chlorophyll to carotenoids, leaf phosphorus and leaf
potassium. The treatment of non-weeding + density of 20 plants per square meter +
bacterial inoculation (13.59 pg/ml) had the highest amount of total chlorophyll. The
highest amount of carotenoid was related to 24 plants per square meter density + non-
inoculation (2.60 pg/ml), while the lowest amount of carotenoid was observed in 16
plants per square meter density + non-inoculation (0.87 pg/ml). The highest amount of
leaf phosphorus content (0.49 mg/g dry weight) was observed in weeding + 24 plants
per square meter density non-inoculation treatment. The highest amount of leaf
potassium (0.84 mg/g dry weight) was related to the treatment of non-weeding + 24
plants per square meter density + non-inoculation. The highest amount of leaf nitrogen
(1.65 mg/g dry weight) was obtained by the treatment of non-inoculation + density of
20 plants per square meter. The treatment with bacterial inoculation + density of 24
plants per square meter had the highest amount of pod fresh weight (9.38 tons per
hectare), while the lowest value (4.24 tons per hectare) was observed in the non-
inoculation + density of 16 plants per square meter treatment. Also, interaction
between weeding and plant density showed that the weeding + 24 plants per square
meter density had the highest pod fresh weight (8.36 tons per hectare). The optimal
density for green bean plants to achieve the highest yield is 24 plants per square meter,
and inoculation with growth-promoting bacteria.
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