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Abstract
This study was conducted to investigate the effect of
chemical and biological nitrogen fertilizer application and
plant density on agronomic characteristics and protein
content of red bean. The experiment was conducted as a
split-split plot in a randomized complete block design with
four replications. In the main plots, plant density treatment
(30, 40 and 50 plants.m?), in both subplots, nitrogen
fertilizer (120 and 144 kg.ha') and biological fertilizer
(control, rhizobium, nitroxin and a mixture of these two
fertilizers) were placed, respectively. The results showed
that the components of grain yield were affected by
different experimental treatments, so that the highest grain
yield in the treatment of simultaneous application of two
biofertilizers, Nitroxen and Rhizobium, along with
nitrogen chemical fertilizer and at a density of 40 plants.m"
2, At a density of 50 plants.m2and application of nitrogen
chemical fertilizer, the highest biological yield, was
obtained. The amount of grain protein was also affected
by the experimental treatments and the highest amount of
protein was at a density of 50 plants.m? with the
application of nitrogen chemical fertilizer and the
simultaneous application of Nitroxen and Rhizobium.
Based on the results of this study, it was determined that
in order to achieve the highest bean grain yield in the two
regions of Dorud and Borujerd, the treatment of
simultaneous application of two biofertilizers, Nitroxen
and Rhizobium, along with nitrogen chemical fertilizer
and at a density of 40 plants can be recommended.
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Table 1- Analysis of variance for effect of location, plant density, and application of chemical and
biological nitrogen fertilizers on yield components and seed protein of red bean
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Table 2- Mean Comparison for interaction effect of location, plant density, and application of chemical
and biological nitrogen fertilizers on yield components and seed protein of red bean
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Fig 1- Interaction effect of plant density*nitrogen chemical fertilizer*nitrogen biofertilizer on the
number of seeds in bean pods (Columns with at least one similar letter do not have a statistically
significant difference at the 5% probability level based on Duncan's test)
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Fig 2- Interaction effect of plant density*nitrogen chemical fertilizer*nitrogen biofertilizer
on bean pod weight (Columns with at least one similar letter do not have a statistically significant
difference at the 5% probability level based on Duncan's test)

Als Ao 05y 5 G5 G oS5 0g500 adkae 55 &S
tebio b 5 Oldla 51 s sy sl Ly
s odlyle (Patient et al.,, 2023) wsls oLis |,
sealS Las acals Olge 50 (WWAA) O
sdoladl ladls 03 OSMe jy Sy slas
Sls el Jime slgs i ool 4Bl il
Wls A g 5 o oS (08 glaedls
Dlde (Sl o mig wls sldad &S Jley 4 s
SLapS1 3 53 48 Sl i 5s a2ty
U5 35 5 ALS amslr i Ral33l s w0 ool
asly Ady 93 e aS &Iy S5 0D 095 O
asl Jals Ll Gl O3y Ll o ssdme |
ol g a6 (VAN Ol K 56l le) ol
CJJM oo ool (W Sle anslis 3l ol o
R PRI asdlas ol ys bayles calis
YE/40 ldds 4 &ils do 035 Olyee o SYL 0 20
Ghls s sl 53 4 S S A3 S Jol> 0 S

D ae Ws iz 5 (515 e bl st

oS3 &l Ao 055 U a3 1dls Ao O
33 30 VG b pme psb a4 e e ps G T
53 wls do 035 Oljer VL 25 S0 Wis (ST
PP VR | CORT B e 0 s T L (SIS
S S s Y s ol (e S Y0/ el s
0+ WS15 5o rj_f\'i/\'o Dldde 0 dls Ao 035 Ol e
JS) el s 43593 OIS 3 5 e e 3 4
Gy ) e Al o 6 ST Sl L (T
olS sy My SRl s w opl s asl
e i ool b 50 sl gy Ay Gl oo s
03 5 eas el iuss sleslll 4 OF 5 lie
Laails 4 ok o3l olas] IIE slse ke ams
S wls do 035 O JLs 4 &S ey S
23 A kil e s Candy ol AL e
Ao U35 s S edalin Ul 5 55,93 sladk g
Sl il # o 36 o Ul et 55 als
e 3 Y (S5 e 58S s SIS

qu;.)J J—LJJ§ J..ab— AJ\JMO)') Q\}:A U'lJ‘:"':"i"



J)lawc“ a}bcd‘l qu'}aL.SMM VA
¥ e o) SANCY 20

(S e 55 2 g0 JEI G150 1 01 s 015 e oS
O5s5% 2,08 Jl o Lash Gly el & 2y
G D ) S 2,0 Gromes L2l
Dl 1wl Ao 035 Ol il dals Lo
S e A s K8 e 5 SRl nl S esls
Sl s e slpe cde s gl Olejen 518
s pod Gl L ol jo S eas aly) s
el 0 L) ls s O35 il a4 e &ils 3
Slas S 58 & ndls Ol g 5 piisme Sl & 2
O Olee SRl L 05550 aleed 5 (S
Col ol 4y Ao O Il 4 e 4ls
L yaseie 505 bl s (Chaturvedi, 2005)
53 ls o 035 il 1L 055 8 slaa S 5008 S

QYA (gosile 5 S 5L 3) s s el en Loyl

25.2 a

25
24.8
3 246
24.4
24.2

24
23.8

039

(f‘f) &l

(45

Dabaasd Db ab Sl
o

Lesd 6ls 4o 035 Sa5 S sl 56 03
Oloa b ahools (21531 L aS W S Ol see 4,01
03 s Bl el el e SOB) (SIS el
Sgh ol glde slse 3OS e eslitul 4
SdS b aid COE a3 il slas oS il 51
Aase Ol als e O3y SRl L T s
sls olas b Heamen (Torbatinejad et al., 2022)
033 01 G pae pde @ S 035550 355 O e
Tl w3 (S YEAL) sls al5Bl &l as
355 53 Olejen 5 2018 5 (3 355 328 il
Olje e VL & S o oS35 5 P
5ok S ol pf YVOV Sldde 4 4ls Ao O3
YOV ldie b odals Sl 53 5 OF Olgee o %S
LTS U CES AU PR ES B P NS
LBl SRl S e b L) dilss 05 anlles

g & gbn 4 400

ettt PP oS LN o P

29052 |

SN W s ol S S il Dls 45 gl ) L g dils Ao O3y 5 4 @ ST FHOKe Jolie S1 T IS

(Wdly o 015 0 g031 bl A3 gty el gelans 55 5l e ()bl

Fig 3 - Interaction effect of location*plant density on 100 bean seed weight (Columns with at
least one similar letter do not have a statistically significant difference at the 5% probability level based
on Duncan's test)
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Fig 4- Interaction effect of plant density*nitrogen fertilizer on bean biological yield weight
(Columns with at least one similar letter do not have a statistically significant difference at the 5%
probability level based on Duncan’s test)
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Fig 5 - Interaction effect of chemical nitrogen fertilizer*bionitrogen fertilizer on biological
(Columns with at least one similar letter do not have a statistically significant performance of beans
difference at the 5% probability level based on Duncan’s test)
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Abstract

Introduction: The common bean, scientifically known as Phaseolus vulgaris L., holds high nutritional value due
to its rich content of protein and beneficial amino acids. Globally, it ranks first among legumes in terms of
cultivated area. Increasing yield per unit area requires implementing agricultural management practices such as
using healthy and high-quality seeds, employing agricultural mechanization systems, applying chemical
pesticides and fertilizers, and adopting other improved cultivation methods.

Materials and Methods: This study was conducted to investigate the effect of chemical and biological nitrogen
fertilizer application and plant density on agronomic characteristics and protein content of red bean. The
experiment was conducted as a split-split plot in a randomized complete block design with four replications. In
the main plots, plant density treatment (30, 40 and 50 plants.m-?), in both subplots, nitrogen fertilizer (120 and
144 kg.ha') and biological fertilizer (control, rhizobium, nitroxin and a mixture of these two fertilizers) were
placed, respectively.

Results and Discussion: The results showed that the components of grain yield were affected by different
experimental treatments, so that the highest grain yield in the treatment of simultaneous application of two
biofertilizers, Nitroxen and Rhizobium, along with nitrogen chemical fertilizer and at a density of 40 plants.m.
At a density of 50 plants.m and application of nitrogen chemical fertilizer, the highest biological yield, was
obtained. The amount of grain protein was also affected by the experimental treatments and the highest amount
of protein was at a density of 50 plants.m-?with the application of nitrogen chemical fertilizer and the simultaneous
application of Nitroxen and Rhizobium.

Conclusion: Based on the results of this study, it was determined that in order to achieve the highest bean grain
yield in the two regions of Dorud and Borujerd, the treatment of simultaneous application of two biofertilizers,
Nitroxen and Rhizobium, along with nitrogen chemical fertilizer and at a density of 40 plants can be
recommended.
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