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March 26.5 25.9 12.4 95 15 13 1575 1736 73 71
098
April 9.3 40 15.7 13.4 23 26 170.9 163 66 73
Sl 4..‘3)‘
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Table 4. Mean comparisons and regration equations d of faba bean density effects on its traits
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Traits 25 35 40 80 Reg. Eq. o
(R%)
. & = 2 -
(gymrie 5o p5) il o,85hoe 1034+10.9° 2335+108° 3648+185>  3765:128 Y = 0-1546xD°+19.836xD 0.830
Grain yield (g m?) 219.94
(55 ddyy 5o 0,5 Sl =0.0033xD? -
Number of root nodule 43.242.62 41.742.52 35.5+1.8P 27.2+1.8° 0}./6544><D+58.124 0.941
(per plant)
(p,5) 43,2 ;0 oo 5 Sid (59 = 0.00002%D?2 -
Dry weight of root nodule per 0.23:0.01*%  0.21+0.01*  0.19:0.01°  0.14+0.01° 3’ 0039XD+0.3154 0.991
plant (g)
. & - Al .. — 2 _
(rore 2 09) 450, S22 05 grgiagac g5254354°  870+34b  10994g1e Y T 0-2019XD% 31.449xD 0.943
Root dry weight (g m?) 123.25
(ol 4 glas)| c be b a y=-
Pt height (om) 67.5+1.6 70+2.1 74.8+1.9 81+2.2 0.0045xD?+0.7283X D+51 67 0.959
Jedsls als c be b a y=-
Chlorophyll index 30.6+0.9 31.7+¢1.1 32.7+1.1 35.8+1.3 0.0009XD%+0.1938XD+26.28 0.994
.6£103. = 2 -
Bk 4z 99361038 1)) 4s6a7> 1565145160 16768taa1a Y= 0-488XD*62.57xD 0.832
Fertility rate 329.15
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Similar letter in each column indicate no significant difference at 5% probability level using Duncan's multiple range test.
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Table 5. Results of combined analysis of variance on some traits of forage corn at faba bean plant densities and
N fertilizer
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3] Number of :
Dry forage Plant Protein harvest
df - leaves per ) .
yeid height index
plant
Jw Year 1 0.2 0.008" 40.8™ 11.7m
SSox s YearxReplication 4 0.005"™ 1.1m 11.6™ 3.7
ML 1515 Faba bean density 4 0.7" 3.9™ 50.7" 142.5™
JLodL (51,5 Yearxfaba density density 4 0.04"™ 0.008™ 0.02™ 2.8™
0595 995 N fertilizer 3 11" 11.8™ 104.3" 71.0m
039 355% Jlw YearxN fertilizer 3 0.01™ 0.008™ 0.3™ 3.4™
03958 295 ML gy (o515 Faba bean density xN fertilizer 12 0.3™ 2.2 21.8™ 2.6
SB STy st a5k Jla apabean di”@';;’r"“ fertilizer 0.01™ 0.008™ 0.3® 0.9™
Uas Erorr 76 0.05 1.2 19.2 4.5
Ol st o C.V (%) . 19.1 11.2 10.5 17.7
bl Bartlett 1 4.5m 0.062" 0.653" 0.497"
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** *and " Significantly difference at p< 0.01 and p< 0.05 and not significant respectively
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Table 7. Results of combined analysis of variance on some traits of forage corn at faba bean plant densities and
N fertilizer
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O s golie Source of variance olsT ChTL:és;J: ) NLi,t)rj)g N&i’t)rs;;:n
df i%r(;)g( y up’gake phys_io_logical
efficiency efficiency
Jbs Year 1 22.5™ 575.5™ 0.1
SSox Jles YearxReplication 4 33.6™ 310.3™ 0.1m
M oS5 Faba bean density 4 283.4™ 5476.2™ 0.04"
JLodBL (515 Yearxfaba density density 4 1.8™ 47 .4 0.02"
595 885 N fertilizer 3 735.5™ 20264.5™ 0.3™
Oiares 995x Jlu YearxN fertilizer 3 0.3™ 168.3™ 0.01™
59y 39l g oS5 Faba bean densityxN fertilizer 12 22417 7145.4™ 0.1
Bl 1S 5x 5 8 995x JLus Faba bean densityxN fertilizer xYear 12 0.7 49.2" 0.01"
s Erorr 76 150.7 179.1 0.02
Syt po C.V (%) - 7.4 14.9 33.8
s Bartlett 1 0.481™ 0.063™ 7.635™
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** *and " Significantly difference at p< 0.01 and p< 0.05 and not significant respectively
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Introduction

Some studies have reported that application of chemical fertilizers, especially nitrogen, is one of the
most appropriate methods to increase crop production and maintain food security in the world. However, it
should also be noted that the improper use of nitrogen fertilizers can disrupt natural ecosystems. Alternative
methods can be used to prevent this, such as the use of plants with biological nitrogen fixation (e.g.,
legumes). Faba bean is one of the most important varieties of this family (Fabaceae) and contains 24-30%
protein and 51-68% carbohydrates. This plant is one of the most important spices of the genus (Vicia) and
has a high yield compared to other legumes. Due to its environmental, economic and agroecological
performance, faba bean can improve the sustainability of agricultural ecosystems. Corn (Zea mays L.) is one
of the most important annual cereals. However, maize cultivation is not economical because it requires
nitrogen fertilizer, and improper use of nitrogen also increases ecosystem instability. Incorporating legumes
into cropping systems is critical for sustainable management of agricultural systems and reducing nitrogen
fertilizer requirements for corn production.

Materials and Methods

A two-year experiment was conducted in 2018-2019 as a factorial experiment based on a randomized
complete block design with three replications at the research farm of the Faculty of Agriculture and Natural
Resources, university of Mohaghegh Ardabili, Ardabil, Iran. The experimental treatments were different
plant densities of faba bean (25, 35, 40 and 80 plants m?) and different nitrogen fertilizer rates (0, 100, 200
and 300 kg hal) of forage corn. In this experiment, the faba bean variety Shadan was planted and manually
harvested at the physiological maturity stage. The corn variety was a single cross hybrid 201, which was
planted at a density of 80000 plants ha in the rows with faba bean residues. At the Vs stage of corn, N
fertilizer (as urea) was applied in 3 stages. Three corn plants were harvested at the milk stage and then oven
dried at 70°C for 72 h and weighed. Traits studied in this experiment included chlorophyll index, plant
height, root nodule dry weight, root dry weight, number of root nodules, and grain yield in faba bean, and
chlorophyll index, protein harvest index, plant height, number of leaves per plant, physiological nitrogen
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efficiency, nitrogen uptake efficiency, and dry matter yield in forage corn. Statistical analysis of data was
performed using SAS 9.4 software, and significant differences between treatment means were tested using
the Duncan's Multiple Range Test at P< 0.05.

Results and Discussion
Faba bean

The highest grain yield (g m2), plant height (cm) and chlorophyll index of faba bean were obtained at
the density of 80 plant m2. At the densities of 25 and 35 plants m, the number of root nodules and the dry
weight of root nodules (g) were the highest. As plant density increased, root dry weight (g m?) also
increased, so that the density of 80 plants m had the highest root dry weight per m2. The highest fertility
rate was observed at the densities of 80 and 40 plants m2.
Corn

Our results showed that the interaction between faba bean density and N fertilizer had effects on plant
height, chlorophyll index, protein harvest index, physiological nitrogen efficiency, nitrogen uptake
efficiency, and dry forage yield. The results of the mean comparisons showed that the highest dry forage
yield was obtained at the density of 40 faba bean plants+200 kg N ha* an increase of 155% over the control
treatment. The highest number of leaves was observed in the treatments at the density of 40 faba bean
plants+100 kg N ha, at the density of 40 faba bean plants+200 kg N ha™ and at the density of 35 faba bean
plants+200 kg N hal. The density of 40 plant of faba bean+100 kg N ha* and the density of 40 plant of faba
bean+200 kg N ha* had the highest plant height. The highest chlorophyll index was obtained at the the
density of 40 faba bean plants+200 kg N ha. Finally, the results showed that employment of faba bean in
rotation and non-application of nitrogen fertilizer increased nitrogen uptake efficiency of forage corn.

Conclusion

Comparison of the different treatments showed that the density of 40 plants of faba bean and 200 kg N
ha was superior in most of the evaluated traits. Overall, the results suggest that the use of faba bean in crop
rotation is an appropriate approach to reduce the use of chemical fertilizers in agricultural systems,
according to the results, the use of the density of 40 plants of faba bean and 200 kg N ha? were
recommended under the same weather conditions.

Keywords: Chemical fertilizer: Legumes: Nitrogen uptake efficiency: No-till system
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