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Table 1. Characteristics of soils and population size of Bradyrhizobium japonicum in the sampled soils

Soils pH oM. Av.P,0s Ex ~cations(cmol'/kg) B. ;:;;;:ifcum
:5) (g/ke) (mg/kg) Ca Mg K (X10° cells/g.soil)

Gimhae ’ 6.1 274 401 8.3 1.75 219 7.4

Changnyeong 5.0 16.3 99 5.8 1.38 0.56 48

Nambhae 6.9 33.0 395 5.8 1.86 215 53

Upland Gyeongju 4.6 239 195 4.0 122 0.54 3.7

Seonsan 6.0 233 401 3.0 0.18 0.47 3.6

Seongju 4.6 20.1 81 29 139 031 5.0

Plain Mean 5.5 24.0 262 5.0 1.30 1.04 5.0
Gimhae 52 341 156 33 1.44 . 1.03 0.19

Changnyeong 6.2 30.2 127 6.6 1.69 0.51 0.46

Nambhae 6.1 423 301 53 138 122 0.36

Paddy Gyeongju 55 25.1 111 5.6 0.12 0.54 0.50
Seonsan 49 33.0 81 2.6 0.80 0.53 0.35

Seongju 59 20.2 177 7.6 1.41 0.36 0.55

Mean 5.6 30.8 159 5.2 1.14 0.70 0.40

Hamyang 4.7 431 390 2.0 0.84 0.60 7.4

Mountainous Sancheong 4.8 31.8 105 34 0.67 0.92 6.0
upland Sangju 6.0 42.2 217 14 0.34 0.52 51
Mungyeong 51 457 124 3.0 1.11 052 44

Mean 52 40.7 209 2.5 0.74 0.64 57

Table 2. Symbiotic potentials of Bradyrhizobium japonicum populations in the 10-fold- diluted (10") whole-soil inoculum of plain
area soils inoculated on soybeans

NO- O_f Nodule number Nodule mass Shoot dry w.t. Grain yields
Soils ‘z-xffg‘”;fl';s';' (No./plant) (mg/plant) (g/plant) (mg/plant)
mlinoculd) DW” NH? Mean DW NH Mean DW NH Mean DW NH Mean
Gimhae 74 32 16 24° 98 89 94* 1.71 1.71 1.71° 430 300 365*
Changnyeong 48 38 53 46 46 T3 o 153 138 146 250 190 220"
Nambhae 53 55 43 49* 18 10 14° 1.97 229 213 300 290 295®
Upland Gyeongju 37 9% 44 67" 63 62 63* 150 130  1.40° 220 130 175
Seonsan 3.6 41 25 33* 112 88 100°  2.05 210 207 300 190 245"
Seongju 5.0 16 19 17 74 46 60° 1.55 1.30 1.43° 150 140 145°
Mean 4.96 45 33 39 69 61 65 1.72 1.68 1.70 275 207 241
Gimhae 0.19 17 34 26" 29 67 48 1.00 1.68 1.34° 160 140 150°
Changnyeong  0.46 13 9 11 37 27 3 109 103 1068 100 90  95%
Namhae 0.36 34 13 24 92 90 91* 1.82 1.96 1.89° 170 230 200°
Paddy Gyeongju 0.50 17 7 12° 48 44 46 109 118 114 110 100  105°
Seonsan 0.35 9 7 8 44 27 35" 1.07 1.27 117° 140 160 150°
Seongju 055 10 7 8 44 32 3% 121 102 112° 110 100 9
Mean 0.402 17 13 15 49 48 48 1.21 1.36 1.29 132 137 132
Total mean 0.894 31 23 27 59 55 57 1.47 1.52 1.50 203 172 186
YDanweonkong,
?Namhackong.

“Data values sharing the same letter do not differ significantly at p<0.05 according to Duncan's multiple range test.
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Table 3. Symbiotic p‘ tentials of Bradyrhizobiumn japonicum in the 10-fold-diluted (10") whole-soil inoculum of mountainous up-
land soils inoculated on soybeans

No. of |B. japonicum Nodule number Nodule mass Shoot dry w.t. Grain yields
Soils (xX110° cells/ (No./plant) (mg/plant) (g/plant) (mg/plant)

mlinocula) DW’ NH? Mean DW NH Mean DW NH Mean DW NH Mean
Hamyang 74 31 14 22 82 30 56 1.74 110 142 190 140 165°
Sancheong 6.0 32 22 27 91 20 81° 1.47 151 149 160 180 170*
Sangju 5.1 75 31 53 76 31 54 1.34 133 134 250 140 195°
Mungyeong 44 76 31 54 130 74 102° 171 1.64 1.67° 290 240 265*
Mean 5.73 54 25 39 95 39 73 1.57 140 148 223 175 199°
UDanweonkong.
?Namhaekong.
“Data values sharing the same letter do not differ significantly at p<0.05 according to Duncan's multiple range test.

Table 4. Correlation coefficients among symbiotic parameters by soil inocula (n=32)

e
f Nodule No.

Factors Nodule mass Shoot dry wit. Grain yields
Nodule No. e 0.364* 0.383* 0.505**
Nodule mass 0.364* 0.439* 0.449%*
Shoot dry wt. 0.383* 0.439* 0.689%**
Grain yields 0.505** 0.449** 0.689%**

*, *¥%, ***Means signiﬁca.:’nt difference at the probability of 0.05, 0.01 and 0.001, respectively.
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Fig. 1. Comparison of nodule contribution to soybean shoot
production in different soils (PU, plain upland; PP, plain pad-
dy; Mu, mountainous upland).



250

o

CV(%):111.4

CV(%) : 161.1

Grain yields/nodule mass
w

PU PP MU PP MU
Danweonkong Namhaekong

Fig. 2. Comparison of nodule contribution to soybean grain

production in different soils (PU, plain upland; PP, plain pad-

dy; Mu, mountainous upland)
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Symbiotic Potential of Bradyrhizobium japonicum Indigenous to Arable Land in Southern Parts of
Korea
Ui-Gum Kang*(National Yeongnam Agricultural Experiment Station, Milyang 627-130, Korea)

Abstract : To obtain the basic information for suitable use of soybean-Bradyrhizobium japonicum symbiosis, on
soybean cv. Danweonkong and Namhaekong the symbiotic potential of B. japonicum indigenous to plain upland
(PU), plain paddy(PP), and mountainous upland(MU) soils in southern part of Korea were surveyed and discussed.
Populations of B. japonicum in soils were the highest in MU soils with 5.7x 10° cells/g.soil followed by PU with 5.
0x 10* and PP soils with 4.0x 107 cells/g.soil. Shoot dry weight at flowering stage and grain yields at harvesting
stage, which mutually showed an high correlation (P <0.001), were high in the order of PU>MU > PP soil inocula.
Amongst PU soils, Namhae and Seonsan soils were prominent inocula for shoot dry weight and Kimhae for grain
yields at P 0.05, respectively. In cases of nodule number and nodule mass surveyed at the flowering stage, shoot
dry weight gave an higher correlation with the latter (r=0.439*) than the former (r=0.383*); grain yields with the
former (r=0.505**) than the latter (1=0.449**). In comparison with Namhaekong showed 1.7 and 1.4 fold higher
values in shoot dry weight and grain yields per nodule mass, respectively.

Key words : Bradyrhizobium japonicum, Symbiotic potential
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