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ABSTRACT

To increase the symbiotic nitrogen fixation in soybean, a native Bradyrhizobium japonicum strain RS 117
was selected from four strains via infectiveness, symbiotic effectiveness and sequancing 16S rRNA gene.
Then, mentioned strain in the form of Y MB inoculum was irradiated by gamma rays dosages 0-5000 Gray
with a 500 Gray interval dosage. About 800 mutant isolates were collected on Y MA from different doses. 11
isolates in efficiency point of view changing the GMGT media colour were selected as the best isolates for
further study. These isolates were tested for their symbiotic effectiveness (SE) under proper greenhouse
condition with a randomized complete block design in 3 replications; and 3 more efficient isolates No. 3, 8
and 9 increased 56- 81 percent SE more than wild strain. At last, relative gene expersion nodA, nifK2 in
mutant and wild strain bacteria approved mollacular differences between both of them by indicating
Increase and decrease in amount, in mutant isolate number 9 in comparison with the wild Bradyrhizobium
japonicum strain RS 117. The results indicate that gamma-irradiated mutations in Bradyrhizobium
japonicum strains have significantly increased the biological fixation of nitrogen in soybean plants

Keywords: symbiotic nitrogen fixation, gamma irradiation, nodA, nifK2, relative gene experssion.
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Tablel. Effect of nitrogen and inoculation with different strains of Bradyrhizobium japonicum on
parameters in soybean

Treatment Nodule Dry Nodule Shoot Dry N-Uptake Total Dry Symbiotic
Matter Number Matter Yield mgr/plant Matter Effectiveness
gr/plant / plant gr/plant gr/plant (SE)%

NO - - 0.66d 4.48¢e 0.9d -

N1 - - 1.20c 11.19e 153¢c -

N2 - - 225a 26.96 d 28la -
Br-41 0.168 a 5233 a 1.80a 40.46 c 2.30b 1.69b
Biosoy 0.145a 39.25b 225a 50.29 b 2.79a 217 ab
RS 117 0.145a 44,00 ab 2.06 ab 50.44b 2.53 ab 2.10ab

USDA 110 0.170 a 42.34 ab 239a 63.72a 293a 2.68a

(10 o mhaw 50 Sl (sl anels siz 903l L ) iyl 0aSG b (sl sime igliss o5 yide By b (glouSileo
oatd gl 35 6L bl )T lalSL a5 ates o, F9lS j0 0,8 (Lo Vo g Y0 o polie b 55,50 slalows o 5 4 N2 g N1 .NO
Ry
Sdgi g i -
Means followed by similar letters are not significantly different at the 95%confidence level.

NO, N1 and N2 are 0, 35 and 70 mg/kg N with no rhizobia inoculation, respectively.
- No production
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Table 2. Analysis variance of mutant isolates and wild strains on measured parameters in soybean

Mean Square- Value

. Shoot Dry Symbiotic Nodule Root+
8' df Té:ggﬁ? Matter N yield Effectiveness RI\(/)IOatttDe?y Nolsll:;&e?ry Number nodule Dry g?ta,:,.?ftlg:
' N Yield (mgr./plant) (SE) (number Matter y
V. (% /plant) (mgr.Jplant) % (mgr./plant) (mgr./plant) /plant) (mgr./plant) (mgr./plant)

Block 2 0.214ns 125508.6 ns 310.412 ns 1505.129 ns 2031.741 ns 599.383 ns 132.035 ns 4474.576 ns 82598.666 ns

Mutant

V?I?I?j 12 0350% 821048.106** 1123.942** BO74.785** 14855496 ** 7941208 ** 80B.961** 42503299 = 1217739078
strain

Error 24 0103 175065634 230562 1652502 4396691 1186876 173237  9363.875  258670.631
CV (%) 4.97 5.17 5.34 4.65 5.13 413 4.98 485 11.73

oy S a0 s dre BN ¢lo e WS pas saspolis i g FF g NS
**and ns: are significant at 1% level and non significant, respectively.
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Figure 2. Effect of inoculation with mutant isolates and wild strains on soybean shoot dry matter

and whole dry matter (1 and 2 are wild strains USDA 110, RS 117; and the rest are mutant
Bradyrhizobium isolates)
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Figure 3. Effect of inoculation with mutant isolates and wild strains on soybean shoot nitrogen
percent (1 and 2 are wild strains USDA 110, RS 117; and the rest are mutant Bradyrhizobium
isolates)
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Figure 4. Effect of inoculation with mutant isolates and wild strains on soybean nodule number and

nodule dry matter (1 and 2 are wild strains USDA 110, RS 117; and the rest are mutant
Bradyrhizobium isolates)
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Figure 5. Effect of inoculation with mutant isolates and wild strains on soybean N-uptake ans

symbiotic effectiveness (1 and 2 are wild strains USDA 110, RS 117; and the rest are mutant
Bradyrhizobium isolates)
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Figure 6. Effect of inoculation with mutant isolates and wild strains on soybean root and root+

nodule dry matter (1 and 2 are wild strains USDA 110, RS 117; and the rest are mutant
Bradyrhizobium isolates)
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