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Tablel- Soil analysis results during the two years of the experiment
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Table 2. Water analysis results
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Table 4. Mean comparison interaction effect of nitrogen and bean cultivars
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Treatments ~ Flowering stage dry Nitrogen content at Dry matter weight Pods per 100-seed Straw
matter weight flowering stage (%) (kgha't) plant weight nitrogen (%)
(gr/5 plants) (9)
V1iN1 46.2™ 1.23! 1073! 8.20ni 28.829 0.251
ViN2 62.9°10 1.77¢ 1093! g.1h 28.29" 0.359
V1Ns 59.0" 1.531 2083%® 8.2 29.019 0.281
V1N 63.4¢° 1.824 1878¢ 7.3 27.10k 0.43
ViNs 78.32 1.77¢ 15771 9.9¢ 26/72% 0.32h
V1Ns 68.4¢ 1.93% 1747¢% 10.4® 30.65°¢ 0.48°
V1N7 55.7ik 1.75f9 15571 8.5 27/16) 0.46%
V2N1 449m 1.13™ 973m 6.6% 27/881 0.23%
V2N2 62.5¢ 1.62" 1477k 8.3 29.57¢ 0.38f
V2N3 58.7n 1.53] 1777¢ 9,70de 29.52f 0.40°f
V2N4 55.5K 1.90%¢ 20932 10.5%® 29.47f 0.43
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'SEM 0.569 0.013 1.663 0.149 0.111 0.006
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N, 4.249 5754
N, 4.88% 3.01°
N3 4.70° 3.062
Ng 4.73° 3.082
Ns 4.72° 3.092
Ng 4.39¢ 2.94¢
N7 4.97% 2.05¢
SEM! 043.0 0.015

1. Standard Error Mean

4000 -
3500 -

3000

Grain yield (Kg/ha)

sl slas (Sils )

m yearl

Treatments

a b

f ’ ¢ ©

2500 h 8 g h )
i i
2000 i
1500 -
year2
1000 -
500 -
0 - T T T T T T
N1 N2 N3 N4 N5 N6

N7

Jlo 93 (b ailo 8 5Shos (35950 sl ylous 3l - ¥ UK
Fig. 2. Effects of nitrogen treatments on grain yield during two years

\YY



WAV Jof dous 18 ylouds Al [yl 91 Sbigas> ,.slbg“vbg}g/... By g b el 1<y, on g j9000

b
d
e
8
u “
i

Jlo 93 b ol5 o ,hos (339505 b jlous i - ¥ S
Fig. 3. Effects of nitrogen treatments on straw during two years

3500 - a

3000

2500

2000

Straw (Kg/ha)

1500

1000

500

0

5.1 -

4.9
4.8
4.7
4.6

4.5

Grain per pod

44 -

4.3

4.2

4.1 -
Daneshkadeh Shekofa Dorsa

Cultivars
SBUE o ailo olaxi p plB,l J1-F JCo

Fig. 4. Effects of bean cultivars on number of grains per pod

PR aS ol plas (FUSCe) Bde o adils o 1y o8, il

4S CdS g5 o 3Bzt ol 5l edelciwsds s axgi b PN L oS ol 4zl (BgS) V2 o8 5l (s0e B) olaws ( yen

5 g e (S Ll h a4 ol e doas 5 sladasge LBl (gl g Dglis S0
J—’ls o5 Sloas b 2uls) 2Ulss 9 Lagd ;5 ()39 Sl
Ol 3l b pamgi ) Brae sblze Koo slastas eslita]
Lo Jolss colad alS 5 (aLS 0l esle el 5 )39 558
VY



IWAY gl fa 18 )lods Al [ 31 31 U gud SR H /... oy gus b el 511,10 g g0l

el L pogh) Srae 5l (o0 0 Slee (Rl @Bly 50 a5 pohS o Cont il 4 &Sl a azgi bbb e Shgi; o

S anlp b S ladliae Sras (06 o Sles Sy Spman d (S Sloes p SISV B A (g0

Sl b Ty s 3Slos g oaals Jolato Sppot st o5 S jlaedFe bV e S sgai oyl i lsios 4

00,53 8 )lge 4y 4> L (Havelkak et al., 1982) el onil Cnl B yo g o Cots Yoy 0 Fiiwgid a3 b

Db oo dnogs B R1564, gus 5l oolazl O 410 0, Shae gl 39l cixe 1 05,5 so (59 5
Sy ez gl 45 ol Glgioe |y 6355 Slesd L pomgiy sbales
&Ll

1. Ali ehyaee, M., and Behbahanizadeh, A.A. 1993. Chemical Methods of Soil Analysis. Technical
Report, No: 893. Soil and Water Research Institute.

2. Asadi Rahmani, H. 2010. Increasing the yield of been inoculated common bean with supplemental
nitrogen fertilizer consumption. Final Report. No 89/13.

3. Bhattarai, N., Baral, B., Shrestha, G., and Yami, K.D. 2011. Effect of mycorrhiza and rhizobium on
Phaseolus vulgaris L. Scientific World 9(9).

4. Dadivar, M., Khodshenas, M.A., and Ghadiri, A. 2007. Evaluation of Rhizobium strains effect on yield
and yield components in red bean (Phaseolus vulgaris L.). Proceedings of 2™ Iranian National Pulse
Crops Symposium. Islamic Azad University. Science and Research Branch.

5. Dorri, H.R., and Ghadiry, A. 2010. 15" Development Plan of Khomein National Bean Research Station.
Markazi Agricultural and Natural Resources Research and Training Center.

6. Ghadiry, A., Dadivar, M., Khodshenas, M.A., and Ghanbari, A.A. 2007. Effects of Rhizobium strains on
morphological and phenological characteristics in Red Bean (Phaseolus vulgaris L.) Proceedings of 2"
Iranian national Pulse Crops Symposium. Islamic Azad University. Science and Research Branch.

7. Ghasemzadeh Ganjehie, M., and Asadi Rahmani, H. 2011. Evaluation of Rhizobium inoculant effect on
the biological nitrogen fixation potential and common bean yield in Khorasan province. Proceedings of
4™ Iranian National Pulse Crops Symposium. Arak.

8. Giller, K.E.,, and Wilson, K.Y. 1991. Nitrogen Fixation in Tropical Cropping System. CAB
International UK.

9. Havelkak, V.D., Boyle, M.G., and Hardy, R.F.W. 1982. Biological Nitrogen Fixation. In: F.J. Stevenson
(Ed.). Nitrogen in Agricultural Soils. Agronomy 22: 365-422. American Society of Agronomy,
Madison, WI.

10. Hemmati, A., Asadi Rahmani, H., and Masoudi, Gh.H. 2012. Determination of Rhizobium bacteria
strain for seed inoculating of bean in north of Fars. Journal of Plant Ecophysiology 5(12): 77-84.

11. Kabahuma, M.K. 2013. Enhancing Biological Nitrogen Fixation in Common Bean (Phaseolus vulgaris
L.). Master of Science. lowa State University.

12. Khodshenas, M.A. 2004. Decreasing the Utilization of Nitrogen Fertilizers through Improvement the
Biological Nitrogen Fixation (BNF) in Bean (Phaseolus vulgaris) Cropping Area. Final Report.
Markazi Agricultural and Natural Resources Research and Training Center.

13. Khoshfetrat, G.R. 1998. Semi-Detailed Soil Survey and Classification of Khomein Plain. Technical
Report, No: 1061. Soil and Water Research Institute.

14. Moshiri, F., Asadi Rahmani, H., and Afshari, M. 2003. Proceedings of 3™ National Conference on the
Development in the Application of Biological Products & Optimum Utilization of Chemical Fertilizers
& Pesticides in Agriculture. Karaj. Iran.

15. Robert, F.M., and Schmidt, E.L. 1983. Population changes and persist ence of Rhizobium phaseoli in
siol and rhizospheres. Applied and Environmental Microbiology 45: 550-556.

16. Sakaka, W.D., Cadisch, G., and Giller, K.E. 2001. Productivity N-fixation and N balances in
pigeonpea-maize intercrops in Malawi. Plant and Soil: In Press.

17. Tymoori, M., Madani, H., Khaghani, Sh., and Safapoor, M. 2011. Effect of Mycorrhiza and Rhizobium
biofertilizers on yield and yield component in common bean (Phaseolus vulgaris L). Proceedings of 4™
Iranian national Pulse CropsS. Arak.

18. Wagner, S.C. 2011. Biological Nitrogen Fixation. Nature Education Knowwl.

(AT



Iranian Journal of Pulses Research
Vol. 9, No. 1, 2018, p. 165-176

Effect of inoculation with strains of Rhizobium and nitrogen levels on
gualitative and quantitative characteristics and nitrogen of white
bean varieties under climatic conditions of Markazi province

Dadivar", M., Khodshenas?, M.A. & Ghadbeyklou?, J.

1. Soil and Water Department, Khorassan Razavi Agricultural and Resources Research and Training Center, AREEOQ,
Mashhd, Iran
2. Soil and Water Department, Markazi Agricultural and Resources Research and Training Center,
AREEOQ, Arak, Iran (khodshenasm@gmail.com, ghadbykloo@gmail.com, respectively)

Received: 25 April 2016
Accepted: 26 December 2016

DOI: 10.22067/ijpr.v9i1.55164

Introduction

Legumes, such as common beans (Phaseolus vulgaris L.) have the ability to form a symbiotic
relationship with soil bacteria capable of trapping nitrogen gas (N2) from the atmosphere and converting it
into ammonia, which can be used by the plant for growth, development and seed production. The capacity of
legumes to fix atmospheric nitrogen gives them an advantage over non-leguminous crops when grown on
soils low in nitrogen. In many region of the world where common beans are grown, nitrogen fixation is
limited by unfavorable soil conditions, temperature and water stress. Despite the numerous factors that
comprise nodulation and nitrogen fixation, legumes generally assimilate 50% to 70% of their nitrogen via
symbiotic nitrogen fixation. However, relative to other legumes, the common beans (Phaseolus vulgaris L.)
are poor nitrogen fixers. The role of biological fertilizers is important in improvement of organic farming.
Rhizobium is an economically and environmentally friendly microorganism that is used as biofertilizer.
Because the Markazi province is one of the most important areas for bean cultivation in the country,
therefore understanding the appropriate rhizobium strains with white bean varieties recommended for
cultivation in the region is important.

Materials & Methods

A field experiment was carried out based on a factorial randomized complete block design with three
replications at Khomein Bean Research National Station (Longitude 49° 57' E, Latitude 33° 39' N and the
height at the sea level 1930 m) in Markazi Province during 2010-2011. Treatments included as N; or control
(without inoculation and N fertilizer), N, as = 100 kg N ha, and five different rhizobium strains (Ns: R134,
N4 R156, Ns: R116, Ne: R133 and N;: R109), and three white bean cultivars (V1: Daneshkadeh, V2:
Shokoofa andV3: Dorsa). In bacterial treatments the 20 kg ha™* N was used as starter. The plant samples were
taken in two steps: 1) at the 50% flowering stage, the factors measured included: Shoot dry weight, N
concentration and N uptake. 2) At the end of growing season stage the factors measured included: Shoot dry
weight, N concentration, N uptake, number of pods per plant, number of seeds per pod, 100-seed weight and
seed yield.

Results & Discussion

The results showed that cultivars had significant difference (p<0.01) on 100-seed weight, number of
seeds per pod and dry matter weight, and there was significant difference (p<0.05) on number of pods per
plant. Rhizobium inoculation and nitrogen levels showed significant differences (p<0.01) on grain nitrogen,
dry matter weight, flowering stage nitrogen, flowering stage dry matter weight and straw nitrogen, and there
was significant difference (p<0.05) on number of grains per pod. For the interaction between cultivars and
rhizobium, there were significant differences (p<0.01) on 100-grain weight, dry matter weight at flowering
stage, dry matter weight and straw nitrogen (p<0.05) on number of pods_per plant at flowering stage
nitrogen. The maximum and the minimum values of 100-grain weight obtained from V3N4 and V1N5
treatments amounts were 32.01 and 26.72 g, respectively. The maximum and the minimum values of pods
per plant, obtained from V3N2 and V2N1 treatments counted were 10.7 and 6.6, respectively. The maximum
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dry matter weight obtained from V2N4 treatment was 209.3 g and the minimum dry matter weight belonged
to V2N1 treatments was 97.3 g. The maximum nitrogen concentration gained belonged to V3N4 treatment,
with 1.97 percent and the minimum nitrogen concentration belonged to V3N1 treatment, with 1.08 percent at
the flowering stage. Among the rhizobium strains, the maximum grain yield and straw yield which were
obtained from R156 strain amounted to 3308.3 and 3271.1 kg ha™, respectively. The maximum amount of
grain N concentration (3.09%) obtained from R116 strain. The high amount of grain nitrogen in the
inoculated treatments emphasizes the use of rhizobium in the bean planted farms.

Conclusion

Based on this study, rhizobium inoculation for new released beans for varieties of climbing bean
production are of paramount importance, especially for farmers with limited resource in areas where land is
scarce and productivity is low due to nutrients depletion. R156 strains recommended for this climatic
conditions, because not only attainment of high grain yield, but also grain nitrogen content is at the upper
limit. Thus rhizobium inoculation and supplementation with other nutrients such as phosphorus and
potassium have constructive effect in improving photosynthesis, nutrient uptake, nodulation, growth, yield
and economic benefits in beans. Also, the use of rhizobium other than nitrogen supply, reduces the activity
of pathogens and increases the secretion of growth hormone. Thus, the inoculation with rhizobium for the
resource poor farmers to enhance biological nitrogen fixation for small and large scale production of legume
is strongly recommended in Iran.
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