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ABSTRACT

To investigate the effect of application method of phosphate and zinc sulfate fertilizers on yield and seed
protein percentage, phosphorus and zinc in common bean cultivar which was inoculated with Rhizobium
leguminosarum, a factorial experiment was conducted in a randomized complete block design with three
replications at Bu-Ali Sina University in 2015-2016. In this experiment, three factors consist of N fertilizer
(0, 30 and 60 kg N ha'l), zinc sulfate (soil broadcasting and foliar feeding) and phosphate application
method (soil broadcasting and placement near the seed) were considered. The highest number of pods per
plant, number of seeds per pod, grain yield and biological yield of beans were 14.25, 4.98, 3180 and 10197
kg ha, respectively, which obtained from 30 kg N ha' + phosphate placement + foliar feeding of zinc
sulfate and were increased 90, 81, 88 and 95.34%, compared to control treatment (soil broadcasting of
phosphate and zinc sulfate without nitrogen). The phosphate placement at 0 and 30 kg ha* of nitrogen
increased seed protein by 23.6% and 20.7%, respectively, and also increased the grain phosphorus
concentration by 34%. Foliar zinc sulfate increased the protein and Zn concentration of the seed, by 16%
and 13%, respectively, compared to soil broadcasted application. Based on the results, 30 kg ha* nitrogen
starter application with phosphate placement plus zinc sulfate foliar spraying is a suitable treatment to
improve the quantity and quality of bean seeds.
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Table 1. Physiochemical characteristics of the soli of experimental field (0-30 cm depth).

Soil EC H Zn P K Total N Organic
Texture (dSm? P (mg kgt (mg kg™h (mg kgh (%) matter (%)
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Table 2. Analysis of variance (mean squares) of the effects of nitrogen, phosphorus and zinc sulfate on
quantitative and qualitative traits of common bean.

Number Number 100 i
Source of of  ofpods  Eoie seed Grain Biological ~ Harvest ~ Protein P Zn
variation per ; yield yield index
perpod  weight
plant

Block 2 065™  0086™ 101"  8958.1" 80064™ 3.99™ 0.48™  00014™ 619"
Nitrogen (N) 2 4571” 5917% 18737  2340059™ 19782010~ 3532  306.82~  0.0099°  6.87™
Phosphorus (P) 1 60.19™ 5640 8836~ 6107051  33809321™ 5351  233.83" 02136~  0.35™
(ZZ'?]; sulfate 1 13047 2459% 233 11083777  5775202" 14427 °oSh 00004% 244.50
NxP 2 2.05" 0.194™ 196" 414143 336057  85.87 " 352" 0.0006™  2.37™
N x Zn 2 045" 0005  0.45™ 27394 46521 9.51m 161" 00015  2.39%
PxZn 1 1.027 052 0.34" 50669" 2331561"  9.37™ 107" 0.0005™  2.67™
N x P x Zn 2 3.16™ 0.350°  0.87™  121443" 883760" 11.93™ 1.08™ 00051  0.87™
Error 22 0.47 0.82 1.64 7578 225038 5.03 0.79 0.0025 10.45
CV (%) - 6.49 7.68 443 354 5.82 7.46 2.93 10.31 11.87
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Figure 1. Effect of phosphate and zinc sulfate application methods on the number of pods per plant of
bean at different levels of nitrogen fertilizer. Vertical lines indicate the standard deviation.
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Figure 2. Effect of phosphate and zinc sulfate application methods on the number of seeds per pod of
bean at different levels of nitrogen fertilizer. Vertical lines indicate the standard deviation.
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Figure 4. Effect of application method of phosphate
fertilizer on 100-seed weight of bean. Vertical lines

indicate the standard deviation.
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Figure 3. Effect of nitrogen fertilizer
application on 100-seed weight of bean.
Vertical lines indicate the standard deviation.
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Figure 5. Effect of phosphate and zinc sulfate application methods on the grain yield of bean at different
levels of nitrogen fertilizer. Vertical lines indicate standard deviation

BP= Phosphate broadcasting SP= Strip phosphate
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Figure 6. Effect of phosphate and zinc sulfate application methods on the biological yield of bean at
different levels of nitrogen fertilizer. Vertical lines indicate the standard deviation

BP= Phosphate broadcasting SP= Strip phosphate
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