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Table 1. Soil physical and chemical properties of experimental location
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Table 2. Characteristics of totalize fertilizer used in the experiment
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Table 3. Analysis of variance (mean square) the effect of Rhizobium and genotyp on morphological traits of
Pinto Bean genotypes

(Mean square) iz yo (s15beo

0,5 luxy

- S o olowy
I 4z, . W3 0,5 55 3 5L olass >
e alo sol3T e g9y JU J . 7ol a8l ks 0 ’ M g gl aigy 5
S.0V J Number of ) 895 Stem Wy il Plant
df ; : . i Leaf
active Active nodule fresh diameter Branch height No. per
nodule on root weight on root No. per plant P
plant
o
Rep;_’;t_on 2 3419 ™ 0.226 ™ 0.143 1 2.00 ™ 4371 1043~
I |
~ ’g’r’f‘ 1 45065 ** 0.145™ 484" 9.00 ™ 3620 ™ 6889 ™
“‘C‘;" 5 31089 ** 0.920™ 2,89 132" 4580 ™ 7462 ™
““’F‘;; - g”” 5 36373 0.144* 1.03* 11.0* 1170~ 1101*
Uas
Error 22 1164 0.005 0.098 0.265 141 133
( ) Sy g
F e e 13.8 9.46 111 9.08 118 7.57

CV (%)

Qo085 9wy Jloixl maw (ol gre o S oS 4y s
ns: Non significant; *: Significant at p<0.05; **: Significant at P<0.01
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Table 4. Mean comparison of interaction effectof Rhizobium and genotyp on morphological traits of
Pinto Bean genotypes
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active Active nodule fresh diameter (cm) No. per plant height (cm) No. per plant
weight on root (g)
nodule on root

Rh:Cy 246 0.658 °f 2.50 % 4.33F 119 be 105 o
Rh:C> 243 ©¢ 0.924° 4.00 % 6.66 © 129 @ 167°¢
RhiCs 224 of 0.830 b 2.50 % 6.66 ¢ 143 193 %
Rh1Ca 4214 1.08° 4,162 8.66 2 63.31 2092
RhiCs 279 ¢ 0.866 ™ 2.50 % 5.33¢ 77.6 204 @
Rh1Cs 196 ¢f 0.764 ¢ 340°¢ 6.33 ™ 1352 123 9
Rh2C1 184 f 0.600F 2.00 ¢ 4.33f 97.3¢%® 936"
Rh2C> 183f 0.698 ©f 2.66 ¢ 5.66 % 108 « 143 ¢
Rh2Cs 188 ©f 0.695 °f 1.83f 5.66 % 105 « 177 be
Rh2Ca 342° 0.905° 3.50 ¢ 7.66° 54,69 159 «
Rh2Cs 270 ¢ 0.710 ¢f 2.00 ¢ 3.33¢9 66.0 1 135 ¢f
Rh2Cs 185 0.647 ¢ 2.66 ¢ 3.33¢ 100 « 118 f
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LogS g oy (oo COSLO 1Y (55 (5 o ,laé o3, o s Gg 3 Gs Ga Gz G2 Gy
Means with same letters don’t have significant difference, using Slicing method, (p<0.05).

Rh; and Rh,: with and without apply Rhizobium, respectively
Gy, Gy, Gs, Gy, Gs and Gq: Ghafar, Sadri, Talash, cos16 line, Khomein landrace and Kosha Cultivars, respectively
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Table 5. Analysis of variance (mean square) the effect of Rhizobium and genotype on yield and yield components of
Pinto Bean genotypes
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per plant per pod gical'y index
e
5 2 0.517 1 169 s 3.13"s 9.12"s 681507 ™ 120918™  0.036™
Replication
~ ’;’;” 1 113" 1560 ™ 157" 225" 6842444 3781080 237"
““é” 5 6.68" 1617 ™ 135™ 371 ™ 4349679 ™ 1168902 307
““"“R’; Ih 5 278" 424" 0494™ 954" 10679806 ™ 2013469 211"
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22 0.224 20.9 0.224 5.03 258799 33564 9.63
Error
( ) Sy g
FOY o e 435 10.9 4.84 9.48 7.38 6.68

CV (%)

ns: Non significant; *: Significant at p<0.05; **: Significant at P<0.01
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Table 6. Mean comparison of interaction effect of Rhizobium and genotyp on yield and yield components of
Pinto Bean genotypes
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Rh1C1 11.9°% 2509 6.26 50.7 « 4119°f 18599 45.1°9
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Rh2C4 10.0¢9 60.3% 4.66 % 314N 6206 ° 2366 ©f 380"
Rh2Cs 8.90" 153" 4.06 ¢ 58.92 4869 df 17549 36.01
Rh2Cs 112 29.01 6.802 47.2 o 4440 21777 49.0¢

(Be S ooy gy 3l eolaiwl L) wijls oozt Jleisl mhaw ;o (5l gre SWST oS jtie By sl)ls sla Sk

pavais b Siabe pus g Siabe i 54 RNz 5 R

Lu;f 9 (e ‘_J:u &COS]—GQ._J_Y su.:)b E ﬁ)Lé.'c ) e iy :Gs P Gs Gy ﬁG3 G, Gy
Means with same letters don’t have significant difference, using Slicing method, (p<0.05).

Rh; and Rh,: with and without apply Rhizobium, respectively
G1, Gy, Gs, G4, Gs and Gg: Ghafar, Sadri, Talash, cos16 line, Khomein landrace and Kosha Cultivars, respectively
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Fig 1. Effect of seed inoculation with Rhizobium phaseoli Rb-133 on number of seed per pod
Means with the same letters don’t have significant difference, using Slicing method, (p<0.05).
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AN ANF SD BP PH LP PL PP SP SW BY GY HI

AN 1
ANF  0.788 ™ 1

SD 0559  0.587" 1

BP 0629 0678™ 0677 1

PH 0.141m  -0.391"° -0.119™  -0.168™ 1

LP 0630 0666  0.281" 0515™ -0.249™

PL 0415 0.068"™  0417" 0.269™  0576™  -0.260"™ 1

PP 0695 0.662™ 0546™ 0.722™ -0.036" 0.753™  0.071" 1

SP 0.333" 0.031" 0.336" -0.077"™ 0503 -0.018"™ 05477  0.227" 1

Sw  -0111"™ -0.355" -0.193" -0.533"" 0.358™ -0.503™ 0.304"™ -0.624™ 0.128™ 1

BY 0787 1.00" 0.587™  0.678™ -0.392" 0.665™ 0.068"™ 0.6617 0.030"™ -0.357" 1

GY 1.00 ™ 0.788™ 0.559™  0.629™ 0.41™ 0630™ 0415° 0695™ 0.333" -0.111"™ 0787 1

HI 0.538™ -0.078"™ 0.099"™  0.085"™  0.749™  0.132"™ 0.565™ 0.219"™ 0514™ 0.237"™ -0.080"™ 0538™ 1

ns: Non significant; *: Significant at P<0.05; **: Significant at P<0.01
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Introduction

Increasing the production of crops to meet the food needs of a growing population of the world is a great
necessity. Intensive farming is an agricultural system that uses more than necessary and unbalanced inputs
(fertilizers and pesticides), causing major of pressure on the environment. Today, in conventional farming
systems, due to the limited amount of agricultural land, as well as the growing need for crops produced in
indigenous agriculture, they have led to unbalanced consumption without the management of chemical
fertilizers in the production of these products. The use of chemical fertilizer: nitrogen (N), phosphate (P.Os),
potassium (K20) in 2014-year ad around the world to 85.5, 32.2 and 20.4 (Kg of nutrients per ha)
respectively. In comparison with year 2000 (Within 14 years), 64.9, 25.9 and 18.2 (Kg of nutrients per ha)
respectively: 31.7, 28.1 and 12 percent it has increased. This undesirable agricultural management can
change species composition or reduce biodiversity in farmland, and thus affect their natural capabilities in
terms of crop production. On the other hand, increasing the health and security of food products produced in
agricultural systems to maintain the dynamism of soil and water resources in these canopy systems is
important on the basis of ecological principles. On the other hand, unbalanced consumption without
management of chemical inputs has led to instability in agricultural ecosystems and the irreparable economic
and environmental consequences of their consumption in agriculture are known throughout the world.

Materials & Methods

An experiment was conducted as factorial based on a randomized complete block design with three
replications during growing season of 2017 at the experimental field of Beiranshahr city of Khorramabad in
Lorestan Province, Iran (42° 79' E, 36° 70' N and 1669m above the sea level). To determine the physical and
chemical properties of soil samples were collected from 0-30 cm depth of soil. During the experiment effects
of two factors were studied: 1. Inoculation with Rhizobium bacteria Rb (Rhizobium Phaseoli Rb-133) in tow
levels (Rby= inoculation, Rb,= non-inoculation), and 2. different genotypes of pinto bean (Phaseolus
vulgaris L.) in six levels (Ci: Gafar, C,: Sadri, Cs. Talash, Ca4: cos16 line, Cs: Khomein Landrace and Ce:
Kosha genotypes). The seeds were inoculated with Rhizobium phaseoli Rb-133 before culturing. Traits such
as: number of pods per plant, seeds per pod, number of seeds per plant, 100 seed weight, seed yield,
biological yield and harvest index were measured.

Results & Discussion

The results showed the effect of rhizobium and genotype, number of seeds per pod, as well as the effect
of two interactions rhizobium and genotype, number of pods per plant, number of seeds per plant, 100 seed
weight, grain yield, biological yield and harvest index of pinto bean genotypes significantly increased. The
effect of rhizobium and genotype had significant effects on number of seeds per pod (p<0.01); effect of
rhizobium and genotypeon number of pod per plant (p<0.05), number of seed per plant (p<0.01), 100 seed
weight (p<0.01), grain yield (p<0.01), biological yield and harvest index (p<0.01) had significant effects on
pinto bean genotypes. Inoculation with Rhizobium seed yields of Ghafar, Sadri, Talash, Cos16 line,
Khomein and Kosha 13.7, 37.2, 23, 20.9, 55.3 and 31.4 % increased, respectively. The highest grain yield
(3485 Kg. ha!) was obtained in the interaction between rhizobium and Sadri genotype.
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Conclusion

Generally, results showed that the yield and yield components of pinto bean genotypes were influenced
by Rhizobium bacteria (Rhizobium phaseoli Rb-133) inoculation. The inoculation of seeds with rhizobium
bacteria, coexistence of beans along with the nutritional elements during growth stages of Pinto bean
genotypes, could improve growth indices, increase yield and yield components. Inoculation with rhizobium
has an increased effect on yield and yield components of pinto bean genotypes and can increase the grain
yield to a favorable level in order to produce a stable product.
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