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The use of biological and organic fertilizers as alternatives to chemical fertilizers
increases the efficiency of the cycle of food elements, improves and stabilizes the
quantitative and qualitative grain yield by maintaining the appropriate
productivity of soil and water resources in sustainable agriculture. This
experiment was conducted to determine the effects of combined application of
organic and biological fertilizers on nitrogen agronomy efficiency and
phosphorus content of white bean (Phaseolus vulgaris L.) in 2015. The study was

conducted as a factorial experiment arranged in a randomized complete blocks
design with three replications. Treatments included four organic fertilizers
(control, farmyard manure, mushroom compost, and vermicompost) and four
biofertilizers (control, inoculation with azotobacter, barvar2, and azotobacter+
barvar-2). Application of nitroxin biofertilizer had the highest effect on all traits.
The highest protein yield (2779 kg ha™!) related to nitroxin biofertilizer treatment
+ organic control and the lowest one (950 kg ha'') was obtained when no organic
and biofertilizers were applied. The highest and the lowest of phosphorus content
(2.34% and 1.03%) belonged to nitroxine + mushroom compost and Barvar-2 +
organic control, respectively. The highest (11.53 kg kg'!) and the lowest (0.0001
kg kg!) nitrogen use efficiency (NUE) were achieved in control treatment +
animal manure and when no organic and biofertilizers were applied, respectively.
Therefore, the highest (11.53 kg kg™") and the lowest (0.0001 kg kg™') NUE were
obtained in control + animal fertilizers and when no fertilzers were applied.

Considering that the simultaneous application of biological fertilizers (nitroxin +
Barvar-2) and animal manure is superior in terms of grain harvest index (35%),
therefore, it was more priority and recommendable in the region.
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Sources of variance df Number of Number of Dry weight of Harvest Protein yield Phosphorus Amount of Nitrogen
branches per pods per pods index percentage nitrogen agronomy
plant plant absorbed efficiency

Replication 2 0.068 ™ 6.383 " 5.436"™ 0.018 " 24281.77 0.001 ™ 558.84 ™ 0.038 "
Bio-fertilizers 3 0.142 " i . " 1486414.41 ™ 0.407 ™ 36746.77 " 7.210 ™
14.210 95.650 ™ 2.714
Organic manures 3 0.588 ™ 3.388 " 137.984 1.772™ 250306.55 1.043 ™ 6653.84 ™ 13325 ™
Bio-fertilizer x 9 0.141 ™ 3.898 " 134.034 3.295™ ” - 12410.92 ™ 1542
Organic manure 483481.17 0.672
Error 30 0.081 1.440 6.711 0.031 44643.59 0.001 920.43 0.517
Coefficient of - 11.40 10.79 10.50 0.52 11.26 2.05 10.07 15.9
Variation (%)
Bl 3 ine 5 ko3 S 3 s Jlois] g 53 fosine oy 4 S 5 w5
koo g 25 S Shg g2 s S35 il 5.0 Jgd
Number of Number of Dryweight Harvest Protein Phosphorus  Nitrogen Nitrogen
branches pods per ofpods(g) index (%) yield (kg percentage absorbtion agronomy
plant ha') rate (kg ha™) efficiency
(kg ha™)
Control 1.88 @ 9.67°¢ 26.50 2 33.44°% 1589 ¢ 1.35¢ 2581°¢ 4970
Nitroxin 1.90 @ 12.262 22.60° 34.16° 23272 1.752 37.232 5722
Barvar-2 2.122 11.05° 21.95° 33.17°¢ 1604 © 1.45° 25.67°¢ 4.47 b
Nitroxin+Barvar-2 1.99 2 11.522® 27.652 34.05* 1986 ° 1.38 ¢ 31.84° 3.89°¢
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Number of Number of Dry Harvest Protein Phosphorus  Nitrogen Nitrogen
branches pods per weight of index (%) yield (kg percentage absorbtion agronomy
plant pods (g) ha) rate (kg ha) efficiency
(kg ha™)
Control 1.69 ¢ 10.64° 22.86° 33.244 1714 ¢ 141°¢ 2741¢ 0.0001¢
Animal manure 2.09 ® 11.83% 22.94° 33.90° 1822 be 1.124 29.21 b 7312
Mushroom 220 11.34%® 23.14° 33.58¢ 1916 ® 1.822 31.07® 4.96°
compost
Vermicompost  10.92 10.69° 29.76 2 34.122 20542 1.59° 32.87% 6.78 2
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Number Number of Dry Harvest Protein Phosphorus Nitrogen Nitrogen
of pods per weight of index (%) yield (kg percentage absorbtion agronomy
branches  plant pods (g) ha) rate (kg ha™) efficiency
per plant (kg ha™)
Control 1.73 % 11.13°f 15.23" 31401 950.2 ¢ 1.08 _k‘ 15.11" 0.0001"
Animal manure 2.06 ¢ 9.33 ¢ 25.47 ¢ 34.20° 1893 b 1.181 30.28 «¢ 11.53¢
_ Mushroom compost 1.83 ¢ 8.53¢ 24.33 ¢ 32.00 & 1569 ¢ 1.78¢ 26.72 47 440 "%
(=]
1
5 Vermicompost 1.90 >* 9.10 40.97* 35.17¢ 1943 b4 1.38¢ 31.09 3.95¢
Control 1.86 ¢ 11.77 %4 24.77 <¢ 35.25¢ 2879¢ 1.32 h‘ 46.06*  0.0001
= Animal manure 1.86 ¢ 13.53¢ 21.53 ¢ 33.60 «° 1997 b 1.08 & 31.97%4 6.03%
5 Mushroom compost 2.10*¢ 12.77% 2523 ¢ 34.10° 2260 ° 2.34° 36.17° 8.26°
1
2 o
Vermicompost 1.80 ¢ 10.97 > 18.87 ¢ 33.70 < 2170 ° 2.28° 34.72 % 8.58°
Control 1.60°¢ 10.45 < 22.00 % 33.10¢ 1396 < 1.03" 22.35%  0.0001
«  Animal manure 236%® 11.37+f 15.23" , 32.80" 1181 % 1.18" 18.89 ¢ 6.16 %
5 Mushroom compost 233 % 11.47 *¢ 23.73 ¢ 33.30 ¢ 1883 > 2.01¢ 30.14 ¢ 476t
>
ol
& Vermicompost 2.20 4 10.97 >f 26.83 « 33.50 ¢f 1957 b4 1.60" 31.32°¢ 6.97
Control 1.56°¢ 9.26 ¢ 29.43 b 3320 1629 ¢ 221°¢ 26.07°"  0.0001!
: = Animal manure 2.06 *© 12.50 *¢ 29.53 ‘f‘: 35.00 ¢ 2217° 105" 35.70 > 554
'g 2 Mushroom compost 2.53% 12.60 ** 19.27 & 33.90 1952 >4 1.159 31.23 % 2431
o S
=R/ .
b4 Vermicompost 1.80 ¢ 11.37 > 3237°% 34.01° 2147° L1l 34.35°% 7.60

61,32-41.
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