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The inoculation effect of R. japonicum on the nodulation
and nitrogen fixation activity
in Glycine max with the different kinds of soil
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The inoculation effect of the highly nitrogen fixing strains of R. japonicum were tested in the 3 kinds of soil with

different cultural history onto Gycine max cv. Jang-yeob. The nodulation and nitrogen fixation activity in 3 test soils all

showed the great increase in inoculated group compared to the non-inoculated group. The plant dry weight of the in-

oculated groups were increased about 10% than that of the non-inoculated groups. The numerical index of the in-

crease in total nitrogen fixation activity were 238% in the pre-cultivated, 266% in the immatured and 157% in the

matured soil and these results suggested the clear effect of inoculation. Among the strains tested, R. japoni¢um R214

and R138 showed the excellent inoculation effect.
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Table 1. Physico-chemical properties of soil used.

pH OOM T-N T-C C/N soil

Soil (1;5) (%) (%) (%) ratio texture
H,0

Matured soil [5.65 1.45 0.26 0.84 3.23 L

Immatured
o 5.63 1.34 0.25 0.78 3.12 SCL
~cultivated]

pre-outvateds. 26 0.83 0.17 0.48 2.82 SCL

soil
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Table 2. Effect of inoculation of R. japonicum strains on the nodulation and growth of soybean

(Matured soil).

Days after planting
20 days 40 days 60 days
Treatments Nodule Nodule Plant |Nodule Nodule Plant [Nodule Nodule Plant

number fresh  dry number fresh  dry number fresh  dry

(No.of weight weight | (No.of weight weight |(No.of weight weight

nodule (g/plant) (g/ nodule (g/plant) (g/ nodule (g/plant) (g/plant)

/plant) plant) | /plant) plant) | /plant)
Soil sterilized, no inoculation 0 0 0.14 0 0 0.21 0 0 0.31
Soil not sterilized, no inoculation 26 0.08 0.44 29 0.15 0.75 38 0. 36 1.16
Soil not sterilized , inoculation (R-67) 37 0. 09 0.51 41 0.23 0.99 58 0.38 1.37
Soil not sterilized , inoculation (R-138) | 34 0.13 0.61 44 0.17 0.95 37 0.38 1.28
Soil not sterilized, inoculation (R-214) 44 0.13 0.57 39 0.29 0.93 47 0.41 1.24
Soil not sterilized, inoculation (R-224) 47 0.12 0.58 39 0.23 0.89 41 0. 46 1.33
Soil not sterilized , inoculation (R-256) 33 0.07 0.42 33 0.21 0.81 37 0.33 1.19
Soil not sterilized, inoculation (Av.) 39 0.12 0.54 39 0.23 0.91 44 0.39 1.28
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Table 3. Effect of inoculation of R. japonicum strains on the nodulation and growth of soybean

(Immatured soil).

Days after planting
20 days 40 days 60 days
Treatments Nodule Nodule Plant |Nodule Nodule Plant |Nodule Nodule Plant
number fresh dry number fresh  dry number fresh  dry
(No.of weight weight | (No.of weight weight |(No.of weight weight
nodule (g/plant) (g/plant)| nodule (g/plant) (g/plant)| nodule (g/plant) (g/plant)
/plant) /plant) /plant)
Soil sterized, no inoculation 0 0 0.15 0 0 0.22 0 0 0.30
Soil not sterilized, no inoculation 28 0.07 0. 44 39 0.12 0.83 34 0.26 117
Soil not sterilized, inoculation (R-67) 36 0.09 0.54 58 0.22 0.88 55 0.37 1.35
Soil not sterilized, inoculation (R-138) 31 0.11 0.60 43 0.27 0.98 37 0,31 1.40
Soil not sterilized, inoculation (R-214) 29 0.08 0.51 41 0.24 0. 86 50 0.36 1.30
Soil not sterilized, inoculation (R-224) 33 0.11 0.53 35 0.18 0.88 38 0.33 1.22
Soil not sterilized, inoculation (R-256) 30 0.09 0.51 44 0.22 0.86 46 0,34 1.25
Soil not sterilized , inoculation (Av. ) 31 0.10 0.54 43 0.23 0.89 45 0.34 1.23

Table 4. Effcets of inoculation of R. japonicum strains on the nodulation and growth of soybean

(Pre-cultivated soil).

Days after planting
20 days 40 days 60 days
Treatments Nodule Nodule Plarit [Nodule Nodule Plant |[Nodule Nodule Plant

number fresh  dry number fresh  dry number fresh dry

(No.of weight weight |(No.of weight weight |(No.of weight weight

nodule (g/plant) (g/plant)] nodule (g/plant) (g/plant) nodule (g/plant) (g/plant)

/plant) /plant) /plant)
Soil sterilized, no inoculation 0 0 0.09 0 0 0.09 0 0 0.13
Soil not sterilized, no inoculation 36 0. 05 0.41 45 0.18 0.30 46 0.31 0.95
Soil not sterilized , inoculation (R-67) 48 0. 07 0.43 50 0.25 0.75 51 0.53 1.22
Soil not sterilized, inoculation(R-138) | 43 0. 07 0.45 36 0.22 0.70 35 0.36 108
Seil not sterilized, inoculation (R-214) 41 0.08 0. 45 43 0.23 0.83 34 0.34 116
Soil not sterilized, inoculation (R-224) 34 0.05 0.36 46 0.25 0.84 39 0.37 1.01
Soil not sterilized, inoculation(R-256) | 25 0. 04 0.35 40 0.21 0. 80 43 0.41 113
Soil not sterilized, inoculation (Av.) 38 0.06 0.41 43 0.23 0.78 40 0.40 1.12
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Fig. 1. Effect of inoculation of R. japonicum strains on the nitrogen fixing activity.
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Table 5. Total amount of nitrogen fixing activity in 60days with the different kinds of soil.

Matured soil Immatured soil Pre-cultivated soil
Average
Treatments Total ARA Index Total ARA Index Total ARA Index | index
(umol. C,H,/ (%) (pmol-C,H, / %) (gmol-C,H,/ %) | %)
60 days-plant) 60 days-plant) 60 days-plant)
Soil sterilized, no inoculation 0 0 0 0 0 0 0
Soil not sterilized, no inoculation 627 100 655 100 1223 100 100
Soil not sterilized, inoculation (R-67) 1205 192 1406 215 1544 126 178
Soil not sterilized, inoculation (R-138) 1520 243 1906 291 1959 160 231
Soil not sterilized , inoculation (R-214) 1760 281 1751 267 2448 200 249
Soil not sterilized , inoculation (R-224) 1526 243 1497 228 1938 159 210
Soil not sterilized, inoculation (R-256) 1452 232 2156 329 1708 140 234
Soil not sterilized, inoculation (Av. ) 1493 238 1743 266 1919 157 220
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Fig. 2.

nodulation in soybean(Glycine max) with the di-

Inoculation effect of R. japonicum on the

fferent soils(after 60 days).
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