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Table 1. Characteristics of soils used for paddy-upland rotation
pH 0. M. Av.P,O; Ex.-cations(cmol /kg) Texture No. of Bradyrhizobiu.m Japonicum
(1:5) (g/kg) (mg/kg) K Ca Mg (cells/g.soil)
5.4 25 75 0.26 6.3 1.91 Clay Loam 12
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Table 2. Symbiotic potentials of Bradyrhizobium japonicum populations from paddy-upland rotation in a 10-fold-diluted(10™) whole-soil ino-

culum on soybean cv. Dankyeongkong®

Treatments of rotation No. of rhizobia(Log,)"

Nodule mass(mg/plant)

Nitrogenase activity® Shoot dry wt(g/plant)

Control(P-P-P-P)* 0.2 60 9.1 0.64
1-year(U-P-U-P) 2.8 162 11.7 1.50
2-year(U-U-P-U) 2.8 218 13.0 1.62
3-year(U-U-U-P) 3.2 188 13.2 1.60
4-year(U-U-U-U) 3.4 174 13.1 1.44

LSD(5%)° 38 - 0.52

*Tested for the unfertilized rotation plot. "Number of B. japonicum/ml of diluted whole-soil inoculum.

‘umol C,H,/plant/hr.
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Fig. 1. Changes of Bradyrhizobium japonicum populations ac-
cording to paddy-upland rotation with differently fertilized conditions
(P and U indicate paddy- and upland-use, respectively).

‘Summer crops were rice in paddy and soybean in upland.

‘Least significant difference
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Table 3. Physico-chemical characteristics of paddy-upland rotated soifs with different fertilization conditions

Treatments pH 0. M. Av. N  Av. PO, Ex.-cations(cmol ' /kg) Air phase Porosity Hardness
Rotation Fertilization  (1:5)  (g/kg)  (mg/kg) (mg/kg) K Ca Mg (%) (%) (mm)
Control Appl. 5.5 24 74 71 0.72 4.7 1.13 24.2 51.2 15.0
(P-P-P-P) None 5.7 24 51 42 0.58 5.7 1.13 20.0 49.1 15.9
1-year Appl. 5.4 30 94 127 0.53 4.2 0.99 24.1 52.0 14.1
(U-P-U-P) None 5.9 29 75 56 0.51 5.1 106 21.2 49.4 14.6
2-year Appl. 5.5 35 117 183 0.64 4.6 1.08 32.6 54.8 14.2
(U-U-P-U) None 5.6 34 99 68 0.41 5.1 0.97 26.5 53.7 14.3
3-year Appl. 5.3 34 98 148 0.47 4.6 1.02 25.3 53.4 14.1
(U-U-U-P)  None 5.8 33 83 111 0.52 5.6 1.00 22.9 51.1 14.4
4-year Appl. 5.5 36 121 190 0.61 4.6 1.01 36.3 55.9 13.8
(U-U-U-U) None 5.6 34 114 135 0.42 5.7 0.99 28.4 54.1 14.2
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Table 4. Correlation between Bradyrhizobium japonicum populations and some soil characteristics in paddy-upland rotation field

Factors 0. M. AvN Av. P,Os Ca/K (Ca+Mg)/K Hardness Porosity
B. japonicum —q sex ) Gons  0.43ns 0.74* 0.72* -0.73* 0.43ns
populations
* : Significant at 5% probability level. ns : Non significant
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Relatedness of Naturalized Bradyrhizobium japonicum Populations with Soil Physico-Chemical
Characteristics as Affected by Paddy-Upland Rotation
Ui-Gum Kang®*, Chang-Young Park, Moon-Tae Youn', Sang-Uk Choi’, and Ho-Sung Ha(National Yeongnam
Agricultural Experiment Station, Milyang 627-130, Korea; 'Department of Landscape Architecture, Milyang
National University, Milyang 627-130, Korea; *Central Laboratory, *Depariment of Agricultural Chemistry,

Gyeongsang National University, Chinju 660-707, Korea)

Abstract : The relatedness of naturalized Bradyrhizobium japonicum populations with soil physico-chemical
characteristics as affected by paddy rice-upland soybean rotation cropping with conventional and none fer-
tilization in Chilgog clay loam soils were determined as follows. The populations of B. japonicum in soils were
increased from about 10' in continuous paddy upto 10°cells/g.soil only in one-year rotation of upland use
with soybean cropping. Compared to the densities in plots of conventional fertilization, those in none fer-
tilization were high ranging from 1.9 to 10 fold in 2-year upland use rotation and both in 3-year upland use
rotation and 4-year upland use, respectively. The populations were positively correlated with soil organic
matter contents(r=0.83%), Ca/K(r=0.74*), and(Ca+Mg)/K(r=0.72*) and were negatively correlated with
soil hardness(r=-0.73*). And the soil populations increased by paddy-upland rotation resulted in superior
symbiotic potentials to those in continuous paddy use in terms of nodule mass, nitrogenase activity, and soy-

bean shoot dry weight.

Key words : paddy-upland rotation,

Bradyrhizobium japonicum populations,

correlation between

Bradyrhizobium japonicum populations and soil physico-chemical properties, symbiotic po-

tentials.
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