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Summary

This experiment was conducted to search for Rkizobia with good nitrogen fixation abilities
and to investigate their physiological characteristics isolated from 12 soyvbean cultivars and
the affinities of root nodule bacteria with soybeans. The results obtained were as follows ;

Based on colors, Rhizobia grown on YMA medium were divided into 3 groups, i. e., white,
translucent and transparenmt, amounting to 60, 30 and 10 %, respectively,

In litmus milk reaction, the strains which produced alkali, acid serum, alkaline serum
and acid reached to 51, 29, 9 and 11 %, respectively.

Strains, 5022, and S096 were slow-growers and produced alkaili, while strains, S080, S-
090, and S118 were fastgrowers and produced acid.

The growth of root nodule bacteria on YMA medium was favorable between the initial pHs
of 6.0~7.0.

Glutamine, asparagine and allantoin as nitrogen sources enhanced the growth
nodule bacteria.

of root

All the strains tested formed nodules on the soybean roots, and the strains with good
symbiotic nitrogen fixation abilities that had white color, small colony, nitrate reduction abil -
ities and no nitrite reduction abilities showed comparatively high nitrogen fixing activities.

Some sirains varied in nitrogen {fixing activities according to soybean cultivars, and a few
strains formed ineffective nodules which showed no nitrogen fixing activity.
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cultivars
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Hwangkeum
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Tabie 3. Growth of nitrogen fixing bacteria in Yeast exiract mannitol broth 0.0, (660nm)}
Rhizobra&tturetime {hr) o 12 24 36 48 60 72 84 96 108
K. japomicum S22 0.06 0.07 0.08 0.10 .25 0.52 0.74 0.80 0.83 0.83

5045 0.06 0.08 0.15 0.32 0.49 0.70 0.86 0.92 0.92 0.92

5080 0.06 0.07 017 0. 40 0.62 0.81 0.85 0.85 0.85 0.85

S(g0 0.06 0.07 0.18 0.35 0.58 0.79 0.84 0.86 0.87 0.87

50094 006 0. 06 0.07 0.09 0.23 0. 49 0.64 0.79 0.84 0.84

5107 0.06 0.08 0.19 0.37 0.63 0.78 0.82 0.82 0.82 0.82

5118 0.06 0.07 0.20 0.38 0.62 0.74 G.78 0.78 0.78 0.78

007 0.06 .08 15 0.34 0.59 0.78 0.94 0.94 0.94 0.94

011 0.006 .06 0.07 0.08 0.21 0.48 0.88 .88 0.95 0.95

019 0.06 0.06 0.07 0.11 0.27 0.54 0.89 0.89 (.98 0.98

R. meliloti 1045 0.06 0.07 017 0. 40 0.68 0.87 0.96 0.96 0. 96 0.96
R. ltrifolii 201 0.06 0.8 0.19 0. 44 0.72 0.50 0.92 0.92 0.92 0.92

Tabie 4. pH changes in Yeast extract man-
nitol broth of nitrogen fixing

bacteria
Rhizobial strains Final pH Q. D. {(660nm)
R. japonicum S 022 6.9 0.83
5045 6.1 0.92
S 080 6.4 0.85
5090 6.2 0.87
S 096 7.0 0.84
5107 6.1 0.82
5118 6. 4 0.78
007 6.1 0.94
01l 7.2 0.95
0te 6.9 (.98
R. melilot 105 6.5 0.96
R, trifolii 201 6.0 0.92
control 6.8 0.06

* Jnitial pH: 6.8
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Table 2. Physiological Characteristics of nitrogen fixing bacteria

R japonicum S R. japonicumK

group ¥ group *¥
White 61 60
Color Translucent 29 32
Transparent 10 8
. Small ¥*¥ 74 32
Colony Size Large 2% 18
Alkaline no serum 51 47
Litmus Milk Allfalme serum 9 6
Acid no serum 11 10
Acid serum 29 37
. , Positive, Negative 63 52
N.:tratedand dN]k Positive, Positive 33 33
rite Reduce Negative, Negative 4 15
. Positive 63 69
Oxidase Produced Negative 37 31
Catalase Positive 99 99
Produced Negative 1 1
Methylene Blue Positive 97 9%
Reduced Negative 3 4

¥ Strains isolated from nodules of 12 soybean cultivars including Kwangkyo

*% Gyrains isolated from nodules of Kwangkyo after inoculation of R,

*k* goall colony (< 2mm)

japonicum S group
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Table 5. Effect of nitrogen sources on cell
growth of Rhizobium japonicum
S080

cell growth(Q. D, 660nm)

Nitrogen sources

10mM 20mM 30mM
HNG; 0.42 0.25 0.17
KNO 4 0.47 0.26 0.18
NH;C1 (.45 0.38 0.30
NaN, 0.09 0.09 0.08
N:H, -H,O 0.13 0.09 0.08
Urea 0. 41 0.35 0.28
Glutamine 0.56 0.68 0.48
Asparagine 0.66 0.72 0,55
Allantion 0.52 0.55 0.50

control (0.44 )

Table 4. Effeect of nitrogen sources on cell
growth of Rhizobium faponicum 019

cell growth(0. D. 660nm)}

Nitrogen sources

10mM 20mM 30mM
HNO, 0.44 0.44 0.43
KNO, 0.33 0.28 0.16
NH,Cl 0.42 0. 43 0. 47
NaNj; 0.08 0.06 0.06
NzH,;- H;0 0.09 0.08 0.08
Urea 0.55 0.70 0.50
Glutamine 0.54 0.59 0.53
Asparagine 0.68 0.61 0.57
Allantoin 0.50 0.54 0.65
control (0.42)
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Table 7. Cultural characteristics of the indigenous stains nedulated on soybean
roots their activities of nitrogen fixation on the Kwangkyo caltivar.

ARA

Strain Colony Litmus Nitrate Nitrite Nodute Nodule mmoley
no. Color Size Milk Reduction Reduction  ne. /plant  wt. (g) /plant plant/hr.

ne7 W S Ac + - 27 0.21 1352.13
5025 w S Al + - 34 0.18 1212.38
5029 W S Al - - 39 0.24 1192.50
S080 T 8 As + - 57 0.17 1282.50
S090 w S As + - 38 0.14 1318.38
5093 w S As + - 26 0.2¢ 115275
S118 W S Ac + - 40 0.18 1857.35
S008 P L As + + 92 0.15 675.75
5031 w 5 Ac + - 83 0.16 61215
5045 w S Ac + + 50 0.17 884,88
S085 T S Al + - 15 0.08 771.15
S088 w S Al + + 6 0.04 616,13
5096 T S Al + - 37 0.14 645.78
5090 w S As + - 45 0.15 794.38

011 Vi S Al + - 33 0,11 406.88

019 w S Al + - 33 0.10 405.33
S003 w S Al + + 12 0.06 413.40
5035 w S Al - - 6 0.03 248.44
5036 T L Al + - 29 0.09 383.58
S073 W L Al + - 23 0.02 9.94
S081 W S As + - 52 012 59,44

W : White, T : Translucent, P : Transparent, S: Small colony{{ 2mm),

L : Large colony, Al : Alkali,
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Table 8 Nodalation of soybeans by inoculation with nitrogen fixing bacteria

strain

cultivar treatmenty no. S022 S045 S080 S090 S096  S107 S118 067 011 019
fresh wt. S¥ 4.27 574 561 519 482 566 6.35 596 489 6.9
(g) N.§** 520 835% 244 593 478 604 694 558 360 4.01
“nodule no. § 75 128 59 56 100 33 110 11 22 63
Kwangkyo N.S 83 74 6 34 13 25 72 54 43 6
nodule wt. S 0.15 0.26 019 019 0.15 0.10 0.28 0.04 011 0.25
(g) N,S 0.22 0.20 001 0.22 004 0.15 0.24 019 012 0.13
fresh wt. S 4.72 3.34 3.69 352 262 4.88 3.04 368 217 6.55
(g) N.S 3.58 3.37 532 4.26 583 3.97 459 587 498 3.42
nodale no. S 81 80 35 33 85 19 52 5 9 38
D-4 N.S 13 31 30 75 78 17 48 23 12 20
nodule wt. S 0.23 0.17 012 @16 0.15 0.06 018 0.02 005 017
(g) N.S 0.06 0.09 0.13 015 0.17 0.i1¢ 017 019 0.11 0.05
fresh wt. S 4,87 528 839 6.42 778 806 7.43 7.18 4.46 5.42
(g) N.S 2.80 829 265 605 947 6.57 575 507 756 858
nodule no. S 74 65 64 73 101 66 94 16 27 60
Kwangkyo/D-14 N.S 20 54 19 57 59 38 85 22 68 11
nodule wt. $ 0.21 90,20 0.23 025 037 017 039 003 019 028
@ N.§ 0.03 0,17 0.03 0.20 0.20 0.21 023 0.10 0.27 0.22
fresh wt. S 4.04 4.68 4.39 4.30 4.60 537 7.69 7.94 449 9,59
(g) N.S§ 6.03 3.34 535 6.42 623 590 7.52 890 4.01 573
nodule no. S 50 85 79 72 82 51 120 17 33 85
Hwangkeum N.S 75 28 79 70 62 44 88 64 49 87
nodule wt. S 0.15 6.21 019 017 .23 022 0.33 008 014 034
(@) N.S 0.25 0.06 0.25 015 0.16 0.15 026 0.24 015 .23
fresh wt. 8§ 4,05 515 6.23 644 6532 298 6.64 6.36 543 503
(g) N.S 403 430 513 6.03 4.54 6.19 7.36 9.59 7.58 6.06
nodule no. S 55 116 108 86 98 22 108 11 34 B4
Namcheon N.S 60 48 22 103 LY:! 22 38 40 55 58
nodule wt. S 0.14 0.18 031 028 0.20 003 026 007 010 0.28
(g) N.S 0.1¢ 0.11 012 0.28 0.17 019 ¢15 0.18 037 0.21

*. Soil sterilization,
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Table 9. Nitrogen fixing activities of soybeans nodule by imoculation with nitrogen fixing bacteria

cultivaMSOZZ S045 SO0BG S090 S096 S107 S118 007 011 019 E‘l’““‘

nmole/ 5* 457 1716 869 938 526 91 434 I a5 938 -
plant N.S*F 480 434 - 938 114 505 755 503 497 - 29
Kwangkyo "m01€/ S 6.18 13.40 14.73 16.75 526 2.77 3.95 - 2.08 14.89 -
nod. no. N.S 579 587 - 27.59 880 20.13 10.48 9.32 15.08 - 3.8
nmole/ 3 3184 6730 4461 5066 3525 882 1547 - 423 3800 -
nod. wt. N.S 2215 2132 - 4235 2867 3448 3201 2715 4294 - 1362
nmole/ 5 343 366 125 137 91 68 125 — 34 572 -
plant N.S 331  40C 400 612 446 251 560 354 183 57 286
nmole/ (3 423 457 359 416 1,07 361 2.42 - 381 15.05 -
D-4 nod. no. N.§ 2552 1291 13.34 816 572 3596 1L.68 1542 1525 2.86 1362
nmole/ 35 1494 2093 1019 884 631 1100 719 - 583 3286 -
nod. wt. N.S 5521 4555 3011 4043 2640 2509 3282 1848 1625 1036 1356
nmaole/ s 606 1338 860 1441 1750 91 2563 - 514 1155 -
plant N.§ 22 240 34 514 594 640 720 170 811 926 652
Kwangkyo nmole/ 3 8.19 20.59 13.58 10.74 17.33 138 27.26 - 19.07 19.26 -
xD-a nod. no. N.S L14 0.38 071 903 10.08 16.86 848 7.80 1194 2260 29.64
amole/ 3 2867 4654 3712 5748 4692 530 6561 - 2652 4136 -
nod. wt. N.S 854 1407 1036 2535 2923 3000 3121 1698 2964 4152 2734
nmole/ 5 1418 1075 1247 1167 800 869 1292 68 148 1476 -
plant N.S 1412 171 1178 560 640 686 915 709 469 1224 1224
Hwang. nmole/ S 28,37 12.65 15.78 16.20 976 17.05 10.77 4.03 4.50 17.36 -
Keun nod. no. N.S 1883 612 14.91 8 1033 15.60 10.40 11.08 .57 1530 16.54
nmole/ S 9757 5059 6495 6909 3437 3894 3906 818 1061 4282 -
nod. wt. N.S 5607 2964 4674 3635 4083 4505 3460 2032 3208 5325 3790
nmole/ S 377 343 1052 1098 732 - 1064 205 22 892 -
plant N.S 171 366 469 938 686 846 492 995 853 812 §29
nmole/ 35 6.86 295 974 12.77 7.47 - 9.85 1872 0.67 10.62 -
Bamcheon 5 ne.  N.S 2.86 7.62 2132 €10 1560 38.48 12.94 24.88 10.61 14 828
nmole/ S 2636 1868 3367 3930 3600 - 4118 2971 2222 3186 -
nod. wit. N.§ 1724 3260 4002 3353 3970 4535 3194 5427 1586 3885 2135
*: Soil sterilization, =*#: Soil Non -sterilization.
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