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Table 1. Location of field trial results of soil analysis
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Table 2. analysis of variance traits in amaranth affected by different levels of micronutrient fertilizer treatments during two years
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Figure 4. Effect of fertilizer on amaranth seed protein
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Figure 5. The interaction between different micro fertilizer x different amounts x different
stages growth on grain amaranth
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Figure 6. The interaction between different micro fertilizer x different amounts x different
stages growth on grain Mn Amaranth
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Table 3. Interaction effect of micro fertilizer x different fertilizer level on traits of Amaranth

355 g5 Ll e cdale elas )l Jdg ks wls slaw abo,Slee ey, doys gy 0,Kkes  ails ol l5ae
Fertilizer Concentration Plant height Chlorophyll Grain Grain yield Oil Oil yield Grain Iron content
type (cm) index number (gr/plant) percentage (gr/plant) (mg/kg)
Fe Control 78.83d 2748 ¢ 3690cd 14.23cd 2822cd 4.117de 67.73d
Fe 3 83.87ab 3l44ac 4090ab 16.13b 3029bc 4.978 be 81.86 be
Fe 5 83.6 ab 32.1a 3988bc 157bc  33.1la 5567a 92.51 ab
Fe 7 83.01ac 314a-c 4132ab 16.58ab 3342a 5.65a 94.47 a
Zn Control 78.9d 27.15e¢  3592d 13.92d 27.8d 3933 ¢ 62.52d
Zn 3 81.75b-d 30.69a-d 4134ab 1592b 30.16bc 4.922 be 65.28d
Zn 5 86.80a  31.6lac 4166ab 16.06b 3093b 5.044 bc 7151 cd
Zn 7 83.64ab  31.72ab 4460a 17.99a 33.59a 6.083a 69.7 cd
Mn Control 79.82b-d 29.13de 3940b-d 154b-d 2845cd 4.433c-e 65.53d
Mn 3 80.96b-d 29.94b-d 3923b-d 15.21b-d 29.94bc 4.628 b-d 71.07 cd
Mn 5 80.76 b-d 2898 de 3933Db-d 15.06b-d 28.94b-d 4.428c-e 69.78 cd
Mn 7 79.12 cd 29.6cd 3899b-d 15.04b-d 29.56b-d 4.522b-d 63.7d

JLw 95 (ke olwlp 95500 b 395 & puao W90 53 ac 30 Glao (ry (Suwod —F Jgu
Table 4. Correlation traits for use in micro fertilizers based on average two years

Ly Sl : o élfw Q'S.\lmc e Q%S) ofles ails ol wls (54, )SM
) eat s S Spo sl s s el ¢y, Grain  Grain s
Height Chlorophyll Leaf Grain Grain Grain Grain .5 7’ . Grain
number area number yield protein oil Oil yield  Fe Zine Mn
Height 1
Leaf number .6117 1
Chlorophyll  .680™ .664™ 1
Leaf area .644™ 622" 745" 1
Grain number 715" 693" .648™ 648" 1
Grainyield .698™  .784™ .669™ 6907 952 1
Grain protein  .550™  .599™ 676™ 7137 .629™ 642" 1
Grain oil 423" 643" .698™ 6277 569™ 654" 717 1
Oil yield .555™ 728" .726™ 7067 749" 833" 723" 946" 1
Grain Fe 482" .594™ 633" 536 308 .397° 470" 588" .528™ 1
Grain Zinc 438" 535" 501 313 .440™ 4617 384" 337" 382" .076 1
Grain Mn -171  -208 -.080 -.036 -.127 -202 -073 -.189 -245 -132 -.107 1
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Abstract

The aim of this study was to determine the best amount and timing of fertilizer micro zinc, iron
and manganese on yield and seed quality is produced by Amaranth. Field experiments for combined
analysis factorial randomized complete block design with three replications in two years (2014-2015)
were conducted at the research station of Islamic Azad University of Malekan. The factors included
micro fertilizers (iron, zinc and manganese), four different concentrations (7, 5, 3 per thousand and
zero or non-use) and three stages (vegetative, reproductive and vegetative + reproductive + grain
filling) was considered. The results showed that the highest number of seeds and grain yield
(respectively 4460 number 17/99 gr/crop) were obtained using an iron concentration of 7 per
thousand. Grain yield increase of 29/24 percent than control. The highest protein content was
obtained by foliar application 7 per thousand micronutrients. Maximum panicle was 3/042 number by
foliar application 7 per thousand on three phases. Maximum chlorophyll content (32/1 CCI) by
application iron with 5 per thousand concentration. The maximum oil grain and oil yield, respectively
(33/59%) and (6/083 gr/crop) if foliar application with zinc 7 per thousand concentrations were
obtained. Based on the results of traits for fertilizer micro traits can be stated that maximum of the
grain, grain yield, oil content and oil yield was achieved by foliar application 7 per thousand element
and 7 per thousand micro elements concentration of protein content increased.

Keywords: Amaranth, Grain yield and yield components, Nutrients
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