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Table 1. Soil physical and chemical characteristics of experimental field
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o <Y o o S . ol MLJ _ ) J? olaa o
Sk il Clay  Silt Sgn Cu Zn 1\; Fe K ; ;I O‘SC S S @ pept
Soil Texture , £ ' EC pH h
) (mgkg™") ) 0] (ds.m™) (cm)
pd ok 37 58 5 084 0%9 621 3&4 210 46 008 098 0.63 765  0-30
Silt Clay 35 58 7 o0ss 0 2850 94 007 073 0.58 771 30-60
Loam 2 4 1
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Table 2. Analysis of variance effect of Azotobacter, Mycorrhiza and Genotypes on Seed yield and Phenological Phases

of Red Bean
Slae Sl
(meain square)
s s 33T s S s, abodd p Uy S, b
S0V d i b S5 e 2 e
day to pod day to grain days to Seed Yield
formation filling maturity
<
oA 3 20.18 ™ 20.05 ™ 9.95™ 26935 ™
Block
S o .
A 1 7.18™ 236.29 3.41™ 619845
Azotobacter
I "
’”’g"‘ 1 3.01™ 36.22™ 3.63™ 2169257
Mycorrhiza
e 2 852.51 ™ 776.80 870.86 3493215
Genotype
I S5
oS _ 1 10.80 ™ 70.32™ 16.56 ™ 151727 ™
Azotobacter* Mycorrhiza
85 XSl
el 2 8.80™ 10.77™ 4.61™ 75924 ™
Azotobacter* Genotype
s s . .
- ;;4) 5255 2 7521 4545™ 77.43 120541 ™
Mycorrhiza * Genotype
st <Ll .
w0 XSS 2 60.59 ™ 17.45™ 38.28 ™ 1673
Azotobacter* Mycorrhiza* Genotype
ot
33 22.96 20.56 25.94 95415
Error
CV (%) - 10.11 6.15 5.17 15.87

% F s

1N 570 x| Ch“ Pt e s e LS S
ns, nonsignificant; *, significant at P<0.05; **, significant at P<0.01.

Ladils SAd 5 U g, sl
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Table 3. Mean comparison of main effect factors on Seed yield and Phenological Phases of Red Bean Genotypes

A _ $ls :)11.:.&
Leoles e LS5 5, laails ous 5 U 3, SSPm Sk B3 _
. . . . O 5o (Jsjl-:s)
Treatment  day to pod formation  day to grain filling days to maturity . r
Seed Yield (kg.ha™)

A, 46.99 ° 75.84° 98.10 ° 2058.92°
A, 4776 * 71.40° 98.63° 1831.65°
M, 47.63° 72752 98.64° 2157.87°
M, 47.12° 74.49 98.09 1732.70°
V1 43.95° 78.42 2 94.90° 1643.15°
V2 242" 65.63° 93.36° 1709.23 °
V3 55.76 76.81° 106.84 * 2483.47 °

L1 KA b sl e D 10 ancu.‘);wuﬁydfmqu Shils Gl Sle Sled 8 gl 5 05t 8 s
£S5 Syl Gimle pde 5 Ginle i Ag 5 Ay
NSl 15558 b il 05 5 il 5 My 5 My
S5 b et e S5 4 Va5 Vo V)
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.
Vi, V, and V3, landrace beiran shahr, Akhtar Variety and Goli Variety, respectively.

A Sl s 6l s Slas 5 555 Jolm  bales ailrss blie 1 S0ke aaplie =¥ oo
Table 4. Mean comparison of two factors interaction effect on Seed yield and Phenological Phases of Red Bean

Genotypes
oles SN LS55 6 S, lasls 04 3 6 5, Sy B 55, s > Slas
Treatment day to pod day to grain S35 . ()l:iﬁ. 22 55
formation filling days to maturity Seed Yield (kg.ha™)
AM, 46.76 ¢ 76.18 2 97.79 ¢ 2327.73°
AM, 4721°" 75.50° 98.41° 1790.11°
AM, 48.49? 69.32 ¢ 99.50 2 1988.01
AM, 47.04°¢ 73.48 ¢ 97.77¢ 1675.28 °
AV, 4435 °¢ 80.48 2 95.20°¢ 1793.82°
AV, 41.35°F 68.73 ¢ 92.60f 1743.39°
AV, 55.27° 78.30° 106.51° 2639.56 °
AV, 43554 76.36 94.60 ¢ 1492.48°
AV, 43.50 ¢ 62.52 ¢ 94.13 ¢ 1675.07°
A,V; 56.25% 75.32 ¢ 107.17° 2327.38°
M,V, 4591 °¢ 76.50 108.92° 1866.04 ©
M,V, 43.40 49 63.87 ¢ 94.00 ¢ 1830.33 ¢
M,V; 57.95° 77.88° 104.76° 2777.24°
M,V, 41.98°¢ 80.35° 92.62° 1420.26 ¢
M,V, 41.45° 67.38°¢ 92.73 ¢ 1588.13
M,V, 53.57° 75.73 ¢ 97.17°¢ 2189.70°

LI KA b s s me D 10 anéw)gé)uﬁydfmqu Sl Gl Sle Sled 8 gl 5 05t 8 s
£S5 Syl Gimle pde 5 Ginle i Ag 5 Ay
NSyl 15555 il 05k 5 il 5 Mo 5 My
S5 b et e S5 4 Va5 Vo V)
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.
Vi, V, and V3, landrace beiran shahr, Akhtar Variety and Goli Variety, respectively.
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Table 5- Mean comparisons of Mycorrhizal dependent percent and Mycorrhizal Growth response percent under
experimental treatmens

oS Gy SEF 055 S S 055 e S s
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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.
Vi, V, and V3, landrace beiran shahr, Akhtar Variety and Goli Variety, respectively.
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Figl. Mean comparison of three factors interaction effect on Seed yield of Red Bean Genotypes
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.
Vi, V, and V3, landrace beiran shahr, Akhtar Variety and Goli Variety, respectively.
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Effect of inculation with Mycorrhizal species and Azotobacter chroococcum on Grain
yield and Phenological Phases of Red Bean (Phaseolus vulgaris L.) Genotypes
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Abstract

In order to study the effect of inculation with Mycorrhizal and Azotobacter on Seed yield
and Phenological Phases of Red Bean Genotypes an experiment was performed in a farm
located in Lorestan Beiranshahr in crop year 2016, The factorial experiment arranged base on
randomized complete block design with four replications. Parameters studied were include
inoculation with arbuscular mycorrhizal fungi species (Glomus etunicatum, G. Intraradices,
G. mossea) at two levels (inoculated and no inoculated), inoculated with Azotobacter
chroococcum bacteria (Azotobacter chroococcum Strain 15) at two levels: (inoculated and
non-inoculated) and red bean Genotypes (Landrace Beiranshahr, Akhtar and Goli varieties).
The results showed that Azotobacter effect on day to grain filling, the dual effect of
mycorrhizal*genotypes on days to maturity and day to pod formation and three factor
interaction on seed yield significant and positive, respectively. The highest seed yield (298.90
kg. ha-1) in effet of three factor inculation Mycorrhizal* Azotobacter*Goli varietiy with plant
form progressive and unlimited growth, Obtained. Also The highest Mycorrhizal response
and Mycorrhizal dependent (15.59 and 13.49 percent) respectively in Mycorrhizal and
Azotobacter inculation*Goli varietiy and the lowest percentage Mycorrhizal response and
dependent (3.56 and 3.43 percent) respectively in Mycorrhizal and Azotobacter
inculation* Akhtar varietiy, Obtained. The results showed that the Mycorrhizal symbiosis, or
mycorrhizal dependency until the Development Roots Provides It's possible for host plants
Access to more levels of soil own again and the spread of absorbency levels roots network
Hefei, Improved absorption of water and nutrients and ultimately result in Cause increased
growth and yield Mycorrhizal plants.

Key words: Reproductive growth, Mycorrhizal dependent, Mycorrhizal response, Red bean
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