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Effect of micronutrients spraying and planting density on yield and yield
components of red beans (Phaseolus vulgaris L.) at Karaj conditions
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ABSTRACT

To evaluate the effects of micro-nutrients foliar application and plant density on two bean genotypes, an
experiment was conducted in split factorial arrangement based on randomized complete block design with
three replications at the research farm of College of Agriculture and Natural Resources, Tehran
University in 2015. Foliar spraying in four levels (control (water), ferrous sulfate (2 g.L™), zinc sulfate (2
g.LY), and mixture of ferrous sulfate and zinc (2 g.L™)) was the main factor and different levels of plant
density (20, 30 and 40 plants per square meter) as well as two bean genotypes (varieties Akhtar and
D81083 Line) were considered as sub-plot factors. The results showed that compared to control, foliar
application increased 32.12 and 30.47% of grain yield in D81083 line and Akhtar cultivar, respectively.
Simultaneous foliar application of iron and zinc micronutrient fertilizers significantly increased the
studied traits in both genotypes. Akhtar cultivar did not show a significant difference in terms of grain
yield between densities of 30 and 40 plants per square meter, but at the density of 30 plants per square
meter, D81083 line had a higher yield than the other two densities. In general, the results showed that the
highest grain yield was obtained from simultaneous foliar application of iron and zinc in D81083 line
with a density of 30 plants per square meter.

Keywords: Bean, biological yield, grain yield, harvest index, spraying.
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Table 1. Physiochemical properties of the experimental site soil.

K P Zn Fe EC . Sand Silt Clay Organic Carbon Total N
Depth (cm) (mg kg pH @s m? Soil texture %
0-30 125 83 048 286 84 0.97 Clay Loam 25 44 31 0.76 0.09
30-60 125 22 047 288 85 1.16 Clay Loam 26 44 30 0.62 0.07
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Table 2. ANOVA, yield and yield components of bean cultivars affected by different Spraying and plant

densities
Mean Square
Number Grain 100- . .
S.0.VvV DF Plant Branche - - L Biological Harvest
height number ppcignT ’;\)I:rn;)%ijr Vgg?é;\t Grain yield yield index
Replication 2 0.317™ 0.272™ 0.790™ 0.310™ 3.802* 68958.452 " 13530.0™ 15.906™
Spraying 3 402.22**  9.848**  19.580**  6.785**  20.788** 2739816.7**  10807581.0**  56.795*
Error (a) 6 13.342 0.022 0.565 0.120 1.782 97183.413 231290.4 19.059
Density (b) 2 59.307** 18.141** 40.713** 14.893** 96.709** 998111.63**  3946172.3**  61.000**
Cultivar (c) 1 2.801™ 0.469™  10.283** 1.740* 7.075**  898088.5** 1975078.1**  35.093*
Sprayingx Density 6 26.975*  0.775** 2.140* 0.283"™ 2.277* 173027.05* 640171.0** 25.993*
Sprayingx Cultivar 3 3.984m 0.411* 1.336™ 0.072"™ 0.694™  30866.772"™ 169540.2™ 1.574m
Densityx Cultivar 2 27.957™  0.199"™ 0.347™ 0.070™ 1.218™  46303.357"™ 94063.2"™ 16.825™
Sprayingx Densityx Cultivar 6 13.531™  0.255™ 0.217"™ 0.040" 0.236" 14684.878* 87855.0™ 20.380*
Replicationx Density 4 - 0.093™ 0.436™ 0.143"™ - - - -
Replicationx Cultivar 2 - 0.009™ 0.621™ 0.505™ - - - -
Repllcatlon_XDensnyx 4 ) 0.241" 1.165M 0.037" ) ) ) )
Cultivar
Error (bc) 40 8.783 0.145 0.738 0.207 0.826 69266.32 153534.3 6.087
C.V.% 5.07 7.01 10.21 9.79 3.06 9.49 15.07 9.3
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Figure 1. Mean plant heights of bean affected by fertilizer spraying and plant densities. Columns with the
same letters are not significantly different.
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Figure 2. Mean branche numbers of bean genotypes affected by fertilizer praying. Columns with the same
letters are not significantly different.
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Figure 3. Mean branche numbers of bean affected by fertilizer spraying and plant densities. Columns with
the same letters are not significantly different.
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with the same letters are not significantly different.
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significantly different.
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different.
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