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Abstract

The effects of liming and inoculation of nodule bacteria on the growth and vield of
soybeans in the 1st and 3rd year paddy-upland rotated paddy fields was investigated.
Compared with the 1st rotated field, the degree of nodulation was much higher in the
3rd rotated one with greater difference at flowering stage than at the early stage of
soybean growth. At the same time, greater difference in the degree of nodulation was
also recognized between soybean varieties. In the 3rd year rotated field, a great deal
of nodulation effect was recognized in the no-limed field but not in the limed one. The
growth of soybean was not much affected by liming and nodulation at early stage but
it was much increased by liming at flowering stage, especially in Williams 79,
indeterminate type variety. Most of yield components and yield of soybean at maturity
was much increased by liming with greater in Williams 79 than in Namhaekong.
Nodulation effect on the yield components and yield was great in the no-limed filed
but not in the limed one for both varieties. The vield and yield components of
soybean, without no relation with liming and nodulation, was much great in the 2id
year rotated paddy fields than in the 1st vear one, which was inferred that the more
rotated flelds the more yield and better growth of soybeans could be possible in the
paddy-upland rotatonal sovbean croppings.
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Table 1. Chemical composition of experimental fields of Kyungpook Provincial
Rural Development Administration

Cation exchange capacity

Soil pH  O.M. P20s (Cmol/kg)
(1:5) (g/kg) (mg/ke) X o M Si0g
a 8 (t/ha)
Paddy 5.5 1.9 126 0.32 2.82 0.73 2.9
Upland 6.0 1.9 135 0.46 5.21 0.40 4.0
* Soil @ Hz0
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Table 2. Effect of liming and inoculation on the number of nodules and nodule
dry weight at the early stage(V5) and the flowering stage of soybean
growth in the 1lst and 3rd year paddy-upland rotational cropping.

No. of nodules

Nodule dry weight

. (g/plant) {mg/plant)
Variety Liming Inoculation

(kg/ha) st year 3rd year 1lst year 3rd year
A B A B A B A B
0 No inoculation 1.9 1.5 239 408 - - 40 220
Inoculation 22 16 282 b25 - - 50 260
m 2.1 16 26.1 46.7 - - 45 240
Namhaekong 1,940 No inoculation 1.7 1.7 31.5 58.3 - - 80 250
Inoculation 21 156 349 681 - - 70 330
m 19 16 332 587 - - 65 290
M 20 16 297 527 - - 55 270
0 No inoculation 2.7 1.7 31.8 584 - - 50 240
Inoculation 31 19 353674 - - 60 300
m 29 18 336 629 - - 55 240
Williams79 1,940 No inoculation 2.7 2.0 32.9 634 - - 60 260
Inoculation 3.2 2.0 403 615 ~- - 80 250
m 30 20 366 625 - - 70 250
M 29 19 351 627 - - 63 260
LSD{5%)Between varleties............. 0.01 0.27 125 191 - - 7 ns
Bet. liming within a variety.. 005 057 59 131 - - 28  ns
Bet. inoculation within a variety.. 0.04 0.81 8.3 1858 - - 40 ns

and a liming tevel

*A and B stand for at the early stage{V5) and at flowering stage,

respectively.
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Table 3.

Effects of liming and nodulation on the early stage of soybean growth

in the first and third year upland-paddy field rotational croppings

Liming Plant ht. No. of No.of main Le.af area Dry weight
Variety (kg/ha) Inoculation _(cm) i branches stemnodes  index (g/plant)
A B A B A B A B A B
0 No inocu. 164 164 0 05 60 65 22 52 56 11.9
Inoculation 14.9 179 0 1.0 58 72 2.0 73 5.1 1563
m 157 172 0 08 59 69 21 63 53 136
Namhae ;940 Noincu 14.7 180 0 07 55 72 19 61 52 119
one Inoculation 14.9 163 0 06 58 68 22 52 58 113
m 148 172 0 07 b7 7.0 21 57 55 116
M 152 172 0 07 58 69 21 65 54 126
0 No inocu. 13.5 181 0 18 6.1 76 25 82 70 183
Inoculation. 146 174 0 06 63 7.1 29 7.1 76 158
. m 141178 0 12 62 7.4 26 7.7 7.3 171
WIAmS 1940 Noimocu. 14.1 189 0 0.6 60 76 24 63 68 143
Inoculation. 148 181 0 1.1 60 75 27 7.2 74 165
m 145 185 0 09 60 76 26 6.8 7.1 154
M 143 181 0 1.0 6.1 74 26 7.8 72 16.2

LSD(5%) : Between
Varieties ........................ 07 25 0 13 05 07 01 1.2 10 51
Liming within a variety .... 1.0 2.0 0 09 05 04 04 17 09 46
Inoculation within a variety... 1.4 28 0 1.3 08 06 05 12 13 64

and a liming level

*A and B stand for at the early stage(V5) and at flowering stage. respectively.
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Table 4. Effects of liming and inoculation on the flowering stage of soybean growth

in the first and third year upland-paddy field rotational croppings
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.. : Plant ht. No. of No.of main Leaf area Dry weight
Variety (L}:"}ilng) Inoculatio (cm) branches stem nodes  index (g)
ghal A B A B A B A B A B
Namhae 0 Noinocu. 457 77.0 3.0 52 121 157 24 42 92 354
~kong Inoculation 446 795 3.3 39 123 165 2.2 4.1 85 325
m 452 783 3.2 46 122 161 23 42 89 340
1,940 Noincu. 518 781 36 54 134 159 25 58 107 396
Inoculation 474 765 28 35 118 153 22 43 86 352
m 496 773 32 45 126 156 24 51 97 374
M 474 778 3.2 45 124 159 23 46 9.3 357
Williams 0 Noinocu.. 506 888 3.1 46 133 174 26 47 88 314
79 Inoculation 50.0 849 30 48 129 164 28 46 93 308
No 50.3 86.2 31 47 131 169 27 47 90 31.1
1.940 No inocu.. 60.5 876 3.0 47 132 173 25 60 95 386
Inoculation 57.3 86.0 3.9 37 125 170 27 46 ‘11.0 35.1
m 589 868 35 42 129 172 26 53 103 36.9
M 546 868 33 45 13.0 170 27 50 101 34.0
LSD(5%) ' Between
Varieties......................... 86 89 16 03 03 1.1 1.2 1.1 30 48
Liming within a variety........ 58 HbH 07 12 12 1.3 10 13 26 35
Inoculation within a variety... 82 88 0.9 17 17 20 14 15 37 52
and a liming level
*A and B stand for at the early stage(V5) and at flowering stage, respectively.
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Table 5. Effects of liming and inoculation on the yield and direct-vield related
components in the first and third year upland-paddy field rotational croppings.

Liming

No. of pods 100 seed wt.(g) Seed yield{t/ha)

Variety (ke/ha) Inoculation

1st yr. 3rd yr. 1st yr. 3rd yr. 1st yr. 3rd vr.

0 No inoculation 53.8

89.7 103 106 150 216

Inoculation 531 985 104 11.2 162 233
m b5 941 10.4 10.9 156 224
Namhaekong 1,940 No inculation 61.9 103.2 10.7 11.3 185 236
Inoculation 52,8 88.0 10.2 12.0 164 213
m 574 956 105 117 174 225
M 569 949 104 11.3 165 224
0 No inoculation 395 659 14.7 14.9 182 234
Inoculation 344 57.3 14.8 15.0 178 250
m 37.0 616 148 15.0 180 242
Williams79 1.940 No inoculation 53.8 89.7 14.6 15.1 190 270
Inoculation 63.0 679 14.8 15.5 189 271
m 548 788 14.7 15.3 189 271
M 477 702 147 15.1 185 256
LSD(5%) : Between
Varieties ... 3.8 36.7 0.8 09 25.3 78.8
Liming within a variety ................. 5.0 31.6 3.2 0.2 13.9 52.9
Inoculation within a variety ........... 7.0 447 0.3 0.5 19.5 94.8
and a liming level
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