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1. Yeast Manitol Broth
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Table 1. Results of soil analysis (0-40 cm) in 2006 and 2007

) ey Sod 0394 duoyd Slgo duo 4o STy Colan oy lasie
o ek oD Qds B Qs 55 T e e ol (e . . -
Sand% Silt% Clay% K P Total QS” U")S O g 2 ﬁl*“' JS ‘;")"S'" EL"‘“‘ g0l
o OC% T.N.V% pH ds/m? S.P%  Sample
ppm ppm N%
39 31 30 433 13 0.076 1.53 33 7.1 1.37 44.5 R1
41 30 29 445 10 0.090 1.38 34 7.2 1.03 46 R2
40 26 34 404 16 0.087 1.39 33 7.1 1.15 40.7 R3
ey Sooud 0395 KW Slgo wuo yo oSy [ORRV Sy wlasie
o s o) e B d T s a aes L (e . .o
Smdve sion Cgo o T e b eI S gl g
° ° Y7o K P Total 2
o OC% T.N.V% pH ds/m S.P%  Sample
ppm ppm N%
31 38 32 418 12 0.086 1.43 3.6 7.4 1.5 40.5 R1
29 39 32 429 11.5 0.091 1.54 34 7.3 1.2 44 R2
27 40 33 414 153 0.079 1.71 3.46 7.1 1.1 41.2 R3
Sl ST (2 leanogS b Slaseion =Y Jguzr
Table 2. Results of water analysis
J SAR  NA (%) K" NA* CL Hco3™  4auswwl TDS Ec Class
Year (meq/l) (meq/l) (meq/l) (meq/l) pH (mg/l)  (ps/cm)
2006 1.486 37.76 0.02 1.8 0.6 32 8.07 308 488 C2-S1
2007 1.436 36.02 0.03 1.8 0.62 2.5 8.32 333 510 C2-S1
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Table 3. Combined analysis of variance for common bean characteristics under effect of different strains of Rhizobium

SS9

0,5 olusy

PESTIRE N JOWCS I PPCH 0 - o Sdos g M) S
S.0.v o3 s 0 ooy ‘;"" » Ry ails ails
df N fixation/ha NOd.e dry ode Protein yield Protein% Seed yield
weight number
Year(Y) Jlw 1 2086.2% 22594.0%* 877.2% 31476.0 ** 16.0™ 592889.0°*
oS x e 4 4784.1 939.6 283.05 131477 0.657 303392.7
ReplicationxYear
Strains (A) (gL oI35 5 20892.5%* 413101.8%%  4063.97%%  273534/0%* 15.2%x 3651492.2%
Cultivars (B) ol5,| 2 16374.4%* 10415.1%* 784.9% 12492.6 #* 0.17" 2737721.0%*
AXB ylizo 1 10 762.4% 1307.24%* 741 18219 ** 4.06% 437916.9%*
VXA Jslico i1 5 84.5" 1111.21%* 56.04™ 2792 0.1117" 50110.0™
YXB slizo 1 2 193.42" 712.79* 22.420™ 17.57™ 0.53™ 190343
YXAXB yliza 1 10 6602.9™ 25635 83.48" 2467.0™ 0.44™ 13543.7"
(E) sl ol 68 275.7 187.15 126.7 3126.0 0.857 259717
(W2 )9) Sl bl o 12.17 133 30.08 7.7 3.9 53

C.V%

0=0.01 5 0= 0.05 zhw ;o Jlo coe 5 )5 coe juf o 4 F* g% s
ns :Non-significant, *and **: Significant at o= 0.05 & a= 0.01, respectively

Lo plB)l 30 (5L slaoli calizie (b slow 5o Lugd (o5 Sliuo (Sl bl —F Jgur

Table 4. Mean comparison for some traits in Common Bean cultivars under different inoculants application

223 o, Sl (39 0,5 ol OF9F Gl Oline aligp o Slas Al o ySles
4lo (w59, Node dry weight Node number N fixation Protein Yield Seed yield
Protein% (g) Per plant (Kg/ha) (Kg/ha) (Kg/ha)
Year Jlo
2006 23.6a 88.5b 346D 623D 706.7 b 2973.54 b
2007 23.7a 117.3a 403 a 71.1a 740.8 a 3121.7a
Inoculants zals
NO 21.9¢ 56.8¢ 26.65 ¢ 15.8¢ 500.0 e 2230.44 ¢
N100 23.8a 39.6f 13.5d 13.7¢ 751.5¢ 3198.8b
Rb117 24.2a 166.8 a 559a 115.8a 8643 a 35577 a
Rb123 23.6b 99.5d 40.36 b 47.2d 694.4d 2947.4d
Rb136 24.4a 122.7¢ 42.97b 64.8 ¢ 742.0 ¢ 30743 ¢
Rhizobean 24.0ab 132.0b 45.0b 86.9b 789.0 b 32779b
Varieties 3,
COS16 23.7a 121.8 a 42.8a 91.2a 781.5a 3308.08 a
Akhtar 23.7a 88.9¢ 34.7b 52.9b 663.7¢ 2758.75 ¢
Derakhshan 23.6a 98.0 b 34.8b 56.0b 726.0 b 3076.06 b

Wl K0S b gl pme BB 0= 0.05 mhas (o il S e By S JBlas gt 2 0 a5 ole . Sl
Means within each column with a letter in common are not significantly different at o= 0.05.
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Fig. 4. Interaction effect of different varieties and strains on changes yield in Common Bean
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Fig. 5. Interaction effect of different varieties and strains on changes protein yield
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Table 5. Correlations coefficients between grain yield, protein yield, node number, node weight,
nitrogen fixation and protein percent
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ns :Non-significant, *and **: Significant at o= 0.05 & o= 0.01, respectively.
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Abstract

In order to study the biological fixation efficiency of different strains of symbiosis bacteria in three
varieties of common bean (Phaseolus vulgaris L.) a factorial experiment based on randomized complete
block design was conducted in Zanjan province during 2006 and 2007. In this investigation three strains of
Rizobium including: Rb117 (extracted from the Zanjan soils), Rb123 (extracted from the Hamadan soils),
Rb136 (extracted from the Chahar Mahal Bakhtiyari soils) and a biological inoculants (Rhizobean), with two
nitrogen fertilizer treatments (application of 100 kg/ha N and no N application as control), and three bean
cultivars (erect type) (COS16, Akhtar and Derakhshan) arranged and data analysis preformed using SAS9.1
and means comparison were done with Duncan’s Multiple Range Test. Results showed that Rb117 strain
caused 59% increasing in seed yield compared with non inoculants treatments. The results showed that
significant difference in seed and protein yield, seed protein percentage, number and weight of nodules (50
day after emergence) were observed among seed inoculated and non-inoculated. The highest protein content
(about 24%) and protein yield (864 kg/ha) were achieved from 100 kg nitrogen, inoculated by Rb117 strain
and lowest protein yield was produced from control. Among of all inoculants Rhizobium
leguminosarum;bv.phaseoli, Rb117 strain was more effective than other strains, on common bean yield.
Among three cultivars, COS16 line was successful in compared with other cultivars. Among Rizobium
strains, Rb117 and among bean cultivars, COS16 produced the highest seed yield. Common bean production
using strains of Rizobium caused 43% yield increasing and Rb117 strain compatibility was more than other
strains and had the most influence on yield.
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