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Table 1. Soil physical and chemical characteristics of experimental field
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Table 2. Analysis of Variance (mean square) the effect of (A) Azotobacter, (M) Mycorrhiza and (V) Cultivar on yield
and yield components of Red Bean Cultivars
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SOV df Number of Pod per pod per plant weight yield Biological Harvest
T per plant yield index
Block 3 252 0.269 ™ 2391 6.83 1 26935 1 466603 ™ 10.3™
A 784" 5.16 ™ 8638 271 619845 2973677 " 8.40 ™
M 1 144~ 125~ 17753 147 2169257 986003 746"
Y, 2 272 9.45 11796 401" 3493215 16731430 464
A*M 1 0.024* 0.056 " 198" 56.24 ™ 151727 ™ 34859 s 334"
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Error 33 7.90 0.267 237 4.80 95415 677341 6.79
V (%)C - 16.1 12.3 18.7 6.43 15.8 13.6 8.09

ns: non significant; *: significant at P<0.05; **: significant at P<0.01

***ns

Aoy Sy g oy Jliisl mha (o s pe Gl pre é oS A
JSENC PRV N [P JE gt BESTOEPRVIN VIV

A, M and V: Azotobacter chroococcum, Arbuscular Mycorrhiza and Red Bean Cultivars, respectively
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Table 3. Mean comparisons of main effects of (A) Azotobacter, (M) Mycorrhiza and (V) Cultivars on yield and yield
components of Red Bean cultivars
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o wg G oy &ld wo 39 4ils o ySlos 005 G j O ySloc (o)
Number of  Number of ; 100 Seed Seed yield Biological yield >
Treatment Pod per seed per Number of weight (gr) (kg-ha')) (kg.ha)) Harvest index
plant pod seed per plant (%)
A1 18.72 451° 9542 342¢ 20582 62812 326°
Az 16.1° 3.85° 68.5° 33.72 1831% 5783 3172
M1 19.12 4.69° 101.22 35.7¢ 21572 64222 3342
Mo 15.7° 3.67° 62.7° 32.2° 1732° 5643 309
V1 16.2° 3.30° 56.5¢ 295¢ 1643° 6242° 26.0°
V2 140°¢ 4732 78.8° 4022 1709 4921 °¢ 34.8°
V3 220° 4512 1106 32.2° 2483* 6934 ¢ 35.72

5 K05 L sl IS o o gy Jlaiod s 50 (el S 1S ke By (il (slaieSilee et 2 (sl 5 5 2

P50 Ll Siabe pas g Giabe i 4 A g A
Y55y 15255500 b el (o9 5 el o 4 M2 5 My
S5 5 2 el el 0058 i 5 4 V3 9 Vo Vs

Means in each column and for each treatment followed by similar letter(s) have not significantly different at 5% probability level.
A; and A, with and without apply Azotobacter chroococcum, respectively

M; and M, with and without apply Arbuscular Mycorrhiza, respectively

V1, V2 and V3, landrace Beiran Shahr, Akhtar variety and Goli variety, respectively
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Table 4. Mean comparison of two factors interaction effect on yield and yield components of Red Bean cultivars
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Treatment Number of ~ Number of ~ Number of 100 Seed Seed yield A (o)

Pod per seed per seed per weight (gr) (kg.ha) Blologlcal_lyleld H "

(kgha ) arves

plant pod plant index (%)

AiM: 2042 5.052 116% 37.1% 23272 6698 2 34.7%
AiM2 16.9 % 3.96 74.1° 31.4° 1790° 5865 305¢%
AoMy 17.8% 433" 85.7° 34.4% 1988 ® 6146 32.2%
A:M2 14.4° 3.37¢ 51.4¢ 33.1% 1675° 5421° 31.3%
AiVi 18.3° 3.51 % 68.4 b 292°¢ 1793° 6513 27.2°
AV2 142° 5162 89.0° 40.22 1743° 5032 ¢ 3454
AVs 2352 4.86% 128.72 33.3° 26392 72992 36.1°2
AxV1 14.0° 3.10¢ 446° 298¢ 1492° 5970° 24.7°
AxV> 13.8° 4.30 ¢ 68.5 b 4022 1675° 4811°¢ 3522
A2V 20.5%® 416" 925° 31.2°% 23272 6569 35.3%2
M1V 18.3° 3.61° 73.1 30.1¢ 1866 © 6634 279°¢
M1V 146° 5522 98.3° 4232 1830 ¢ 5267 34,7
M1V3 2442 4952 1322 349¢ 27773 7365 37.72
M2V 14.0° 3.00° 40.0° 29.0¢ 14204 5850 b 24,01
MaV2 13.4° 3.942 59.3 ¢ 38.1° 1588 4575 ¢ 350
M2Vs 195° 4.07° 88.9 29.6¢ 2189° 6503 2 33.7°
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Means in each column and for each treatment followed by similar letter(s) have not significantly different at 5% probability level.
A; and A, with and without apply Azotobacter chroococcum, respectively

M; and M, with and without apply Arbuscular Mycorrhiza, respectively

V1, V; and V3, landrace Beiran Shahr, Akhtar variety and Goli variety, respectively
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Introduction

Nowadays, in conventional farming systems, due to the limited amount of cultivated land and the need
for most of communities to increase the production of agricultural products, unbalanced fertilizers, especially
nitrogen and phosphorus, have been consumed. The study of nitrogen (N), phosphorus (P205) and potassium
(K20) fertilizers use in 2014 indicates that the average total consumption of these fertilizers worldwide is
85.5, 2.3 and 20.4 (kg. hal), an increase of 31.7, 28.1 and 12% respectively compared to 2000. On the other
hand, increasing the health and security of food products produced in agricultural systems is essential for
maintaining the dynamism of ecosystem resources based on ecological principles. Unbalanced consumption
and excessive demand for chemical inputs (fertilizers and pesticides) have caused instability in farmland
systems and the irreparable economic and environmental consequences of their consumption in agriculture
all over the world. Sustainable agriculture relies on the reduction or elimination of chemical inputs for
agricultural production, with the aim of achieving long-term sustainable production and adaptation to the
environment. The main objective of sustainable agriculture is to increase the efficiency of the internal cycle
of soil nutrients and the use of organic and organic fertilizers as an alternative to chemical fertilizers in order
to improve the stability of grain yield and quality, while maintaining the proper utilization of soil and water
resources in agricultural ecosystems. Researchers have shown that more attention to soil management and
the beneficial potential of microorganisms from plant to soil can enhance biodiversity, health and,
consequently, the dynamics of soil elements. So, in order to achieve a sustainable agricultural system, it is
necessary to use inputs that improve plant ecological aspects in addition to meeting plant needs and reduce
the negative effects of chemical inputs.

Materials & Methods

This experiment was conducted as factorial layout based on a randomized complete block design with
four replications during growing season of 2016 at the experimental field of Beiranshahr city of
Khorramabad in Lorestan Province, Iran (48° 31' E, 33° 40' N and 1653m above the sea level). Before
conducting the experiment to determine the physical and chemical properties of soil samples were collected
from 0-30 and 30-60 cm depth of soil. During this experiment effects of three factors were studied: 1.
Inoculation with Arbuscular Mycorrhizal M (Glomus etunicatum, G. Intraradices, G. mossea) in tow levels
(M1= inoculation, M2= no inoculation), 2. Inoculation with Azotobacter chroococcum (strain 15) A, in tow
levels (A= inoculation, A>= no inoculation) and 3. Different Cultivars of Red Bean (Phaseolus vulgaris L.)
in three levels (V1: Beiranshahr landrace, V2: Akhtar and Vs: Goli varieties). The seeds were inoculated with
mentioned biological compounds 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 that the effect of Azotobacter and Mycorrhiza, number of pods per plant, 100 seed
weight, harvest index in the red bean cultivars were significantly increased, and as well as the effect of the
Myecorrhiza and cultivars, the number of seeds per pod, 100 seed weight, biological yield and harvest index
Bean cultivars were significantly increased. Azotobacter and Mycorrhizal inoculation, 12.4 and 24.5 percent,

*Corresponding Author: 2006.khavari.hadi@gmail.com
YAQ


mailto:2006.khavari.hadi@gmail.com
mailto:ghshakarami1345@gmail.com
http://dx.doi.org/10.22067/ijpr.v9i2.62663
mailto:2006.khavari.hadi@gmail.com

Iranian Journal of Pulses Research
Vol. 9, No. 2, 2018, p. 178-190

respectively Bean plant yield was increased compared to control treatment. The highest grain yield in Goli
varieties were compared to the 45.2 and 51.1 percent, Akhtar varieties and Beiranshhr landrace, respectively.

Conclusions

Obtained results of this experiment showed that the yield and yield components of Red Bean cultivars
were influenced by applied treatments. It seems that the use of biological fertilizers (Mycorrhizal and
Azotobacter) through better root and shoot growth, the balance between vegetative and reproductive
development and improvement of bean pods per plant, seeds per pod, number of seeds per plant and 100
seed weight, could bean cultivars to significantly increase of economic performance. In this experiment,
avoiding the use of chemical fertilizers, especially nitrogen and phosphorus was reduced traits significantly.
That biological fertilizers cooperative could this decrease was caused by created nutritional, compensation.
In general, the use of these microorganism’s favorable conditions for improving the yield and yield
components of Bean plant provides. Generally, the application of these microorganisms provided the best
conditions for improving the yield and yield components of bean plants, which, in view of the objectives of
sustainable production of this plant, as well as to reduce the use of fertilizers in stable indigenous agricultural
systems, could be used to be placed.
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