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Competition and Host-strain Interaction of Soybean
Rhizobium Strains on Two Soybean Cultivars

Eui-Ho Park* and Paul W. Singleton*

ABSTRACT : Two soybean cultivars, ‘Lee’ and ‘Peking’, were used to evaluate the competition
and interaction of rhizobium strains PRC205 (R. fredii, fast-grower) and USDAI110 (B.
japonicum, slow-grower). Strains were inoculated separately on the root parts of a split-root
growth system, Both root sides were inoculated simultaneously with four combinations of strain
treatment to evaluate the competition of strains. And to evaluate the interaction of strains one
side of split-root system was inoculated a week prior to the other side. Nodule mass and dry
weight of the plants were measured 3 weeks after treatments. PRC205 showed no effective
nodulation and no competing ability with USDA110 on Lee cultivar, however, contrary results on
Peking cultivar. Top dry weight of Lee inoculated with PRC205 was much lower than that of
any other inoculation treatments, however, in Peking that with PRC205 was higher than that
with USDA110. There were no differences in root dry weight among the inoculation treatments,
USDA110 used as primary inoculant suppressed nodule mass of opposite side, secondary
inoculant, severely in both cultivars. PRC205 showed same tendency as USDA110 in Peking, but
revealed little suppression effects on USDA110 used as secondary inoculant in Lee, USDA110
used as primary inoculant in Lee and PRC205 in Peking showed much more dry weight of
soybean plants than that of other treatments,
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Fig. 1. Diagram of used split-root growh sys-
tem(from P, W. Singleton)®,

Table 1. Treatments of the rhizobium strains inoculated at the same time on each elbow side

Elbow \ Treatment 1 3 4
Side 1 PRC205 PRC205 USDA110 USDA110+PRC205
Side 2 USDA110 PRC205 USDA110 USDA110+PRC205
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Table 2. Treatments of rhizobium strains inoculated on each elbow side with 7day-interval

Elbow \ Treat. 1 2 3 4 5 6
Side 1(primary)* PRC205° USDA110° None? PRC205° USDAI110P None?
Side 2(secondary) USDA110*° USDA110¢° USDAI110° PRC205° PRC205° PRC205°

* 1) Control(none) was treated with the same volume of distilled water.
2) Superscript ’p’ and ’s’ indicates 'primary’ and ’secondary’(a week later than 'primary’) inoculation respect-

ively.
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Table 3. Competition of fast- and slow-growing soybean rhizobia inoculated on the root of two
soybean cultivars grown in a split-root growth system

Inoculated strain

Nodule No.( /plt)

Nodule mass(mg /plt) Avg. nod. wt. (mg)*

CTV
Side 1 Side 2 Side 1 Side 2 Total Sidel Side 2 Total Side 1 Side 2 Total

Lee P205 U110 0 104 104 0 143 143 0 1.38 1.38
P205 P205 17 17 34 7 7 14 041 041 041
U110 U110 63 57 120 77 83 160 1.22 1.46 1.33
U110+P205 U110+P205 51 54 105 67 75 142 1.31 1.39 1.35
L.S.D.(.05) 24 33 37 25 31 30

Peking P205 U110 11 5 16 37 15 52 3.36 3.00 3.25
P205 P205 6 14 20 22 52 74 3.67 3.71 3.70
U110 U110 10 8 18 22 20 42 2.20 2.50 2.33
U110+P205 U110+P205 7 7 14 29 20 49 4.14 2.86 3.50
L.S.D.(.05) NS NS NS NS 17 16

* Average nodule weight = nodule mass /nodule number
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Table 4. Competition of fast- and slow-growing soybean rhizobia and ther effect on the growth
of two soybean cultivars grown in a split-root growth system

CTV Inoculated strains Root dry wt. (mg /plt) Shoot dry Total dry T/R
Side 1 Side 2 Side1 Side 2 Total ~ Wt. (mg/plt) wt. (mg /plt)  ratio®

Lee P205 U110 104 172 276 1,235 1,511 4.5
P205 P205 133 137 270 561 831 2.1
U110 U110 116 155 271 1,377 1,648 5.1
U110+P205 U110+P205 119 144 263 1,262 1,525 4.8
L.S.D.(.05) NS NS NS 319 364 0.8

Peking P205 U110 98 65 163 556 719 3.7
P205 P205 86 89 175 644 819 3.7
U110 U110 78 77 155 423 578 2.7
U110+P205 U110+P205 93 97 190 559 749 2.9
L.S.D.(.05) NS NS NS 142 176 0.8

* Top /root ratio was calculated by (total shoot dry weight) /(total root dry weight) formula.

Table 5. Interaction of fast- and slow-growing soybean rhizobia and its effect on secondary nod-
ule development of soybean cultivars grown in a split-root growth system

Inoculated strains No. of nodules /plt.

Nodule mass{mg /plt) Avg. nod. wt. (mg)*

CTvV
Side 1 Side 2 Side1 Side 2 Total Sidel Side2 Total Sidel Side?2 Total

Lee P205° U110 0 159 159 0 72 72 0 0.45 0.45
U110° U110 89 1 90 120 2 122 1.35 2.00 1.02
NoneP U110° 0 85 85 0 49 49 0 0.58 0.58
Ulioe P205° 74 0 74 123 0 123 1.66 0 1.66
P205° P205° 27 8 35 13 3 16 0.48 0.38 0.46
None? P205° 0 29 29 0 10 10 0 0.34 0.34
L.S.D.(.05) 24 33 37 25 31 30

Peking P205° u110° 14 12 26 39 47 2.79 0.67 1.81
u11o° Ul110¢ 15 1 16 36 1 37 2.40 1.00 2.31
None? u110o° 0 25 25 0 18 18 0 0.72 0.72
uU11or P205° 12 2 14 31 4 35 2.58 2.00 2.50
P205° P205° 7 2 9 46 3 49 6.57 1.50 5.44
None? P205° 0 18 18 0 23 23 0 1.28 1.28
L.S.D.(.05) 11 10 10 22 17 16

* Average nodule weight = nodule mass /nodule number

- 721 -



2 gzster Ullow A RS o e 4

|

=4 Peking &M= ol9} Wil 2 P205%F X
H9s o 73
Zoktt, 2AEEI T /R ratios AR P&
Z Ak AES Jepfidch olE X 39 2F/
24 Az} vlas) pd 27 2 A4
o] W&o A FIFsht Helo] EKIHe= A
#BHo) Q= Ao el

2REIEEN ME FAZLEE L 2B

1Y HEARE Fu BESF
sidesell B71A HFEAHE ¢ H 2/FAAY F=
g AHE Ades & 59 2k

Fast-grower?l P2052 13} HE3-S w] Lee
F%9 A% P2057) AEH sideol] &/ A4
SR gont 23 HEH U109 tREES 34
3] ZARAF = thit 2Rl dES FA ¢4
*ch. zy 23 HEE P20sol WsiME 27
9 THF 25 A aRE Yehgdo. Pe-

ouv ZHRFL AEE JAEA . UlloS 14+
4FRe A9NE 5 FF 23 WA sided]
2HYL A3l Aslstelrt

U110 13 HE3S Wl # sgEe] 713 Aok
TS P205E HEAI716 #Agle] vl A sideoll
Ul10S HE3NE A ole 27IAS 3k &
Skoh, ey <F sidesoll P2055 HE NS 7 -0
= IR (pseudo-nodule) 7} A= Q=0 Ko
IREE-S ol 2t} WhAd] Peking E50l 4]
= 238 P2058 13 IS o F I/l
74 ZHew 23 HEW 9 "= UlloRths
P205 AF 79 F2F5°] A UlloZtE= P205
olo] Mol ¥ F& ¢ 4 AU E3 P205
o olsf FAE TFHE BAF oAU

Table 6. Interaction of fast- and slow-growing soybean rhizobia and ther effects on the growth
of two soybean cultivars grown in a split-root growth system

CTV Inoculated strains Root dry wt. (mg /plt) Shoot dry Total dry wt. T/R
Side 1 Side2 Side1 Side2 Total Wt (mg/plt) (mg /plt) ratio*

Lee P205° Ul1p¢ 106 110 216 541 757 2.5
U110° U110® 139 76 215 1,084 1,299 5.0
NoneP U110 83 124 207 506 713 2.4
U110° P205° 169 102 271 1,140 1,411 4.2
P205° P205° 159 122 281 604 885 2.1
None? P205° 122 187 309 694 1,003 2.2
L.S.D.(.05) 44 47 71 319 364 0.8

Peking P205° U110° 103 100 203 522 725 2.6
U110° ul1e 85 79 164 378 542 2.3
NoneP U110 89 79 168 320 488 1.9
ulioP P205° 82 68 150 353 503 2.3
P205°P P205° 86 103 189 522 711 2.9
None? P205° 86 98 184 355 539 1.9
L.S.D.(.05) NS NS 52 142 176 0.8

* Top /Root ratio was calculated by (total shoot dry weight) /(total root dry weight) formula.
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