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Competitiveness of Selected Indigehous Rhizobial Isolates

The ELISA test was used to assess competition of rhizobia in terms of nod-
ule occupancy of the effective strain.

It was found that for all mixtures tested, one of the strains in each pair
formed most of the nodules examined (Table 2). In all cases, however, the effec-
tive strain dominated the ineffective competitor.

Results indicated that RPG 24 and RPG 149 were as competitive as the four
reference strains. On the other hand, RPG 103 and RPG 95 had similar competi-
tive ability as P3 and CB756, respectively. RPG 95 was the least competitive
among the test strains.

Table 2. Proportion of nodules formed by the indigenous rhizobia on peanut
c.v. BPI-P9 grown in plastic growth pouches in the growth chamber.

Isolate % Nodules Occupied

Combination _ Rhizobial Strain

RPG24 RPG95 RPG103 RPG149 3G4B20 CB756 RPIS2-13 P3

RPG 24 + 95 38.57 51.43ns

24+103 40.13 49.87ns

24 + 149 52.50% 37.50 -
RPG 95 + 103 27.05 62.95%

95 + 149 35.04 54.97**
RPG 103 + 149 42.28 47.72ns
RPG 24 + 3G4B20  51.60ns 38.41

24 + CB756 52.27ns 3173

24+ RP182-13  41.68 48.32ns

24 +P3 4341 46.60ns
RPG 95 + 3G4B20 28.99 61.02%*

95 + CB756 38.57 51.43ns

95 + RP182-13 24.02 65.98%*

95+P3 3441 55.59%*
RPG 103 + 3G4B20 60.14%* 29.86

103 + CB756 37.76 52.24*

103 + RP182-13 56.53** 33.47

103+ P3 49.81ns . 40.20
RPG 149 + 3G4B20 44.19 45.81ns

149 + CB756 39.34 50.67ns

149 + RP182-13 ) 40.20 49.81ns

149+ P3 39.20 50.80ns

** _ Proportion is significantly different at 1% level
* — Proportion is significantly different at 5% level
ns — No difference in proportion at 5% level

Statistical analysis was done on arc sine transformation of the data.






Celino-Gaminde, Nature of Indigenous Rhizobia from A. hypogaea 475

mined and its effectiveness as N-fixer be assessed and evaluated to ensure a
successful establishment of the introduced inoculum strain in the biological micro-
cosm.

References

1L Amarger, N. and J.P. Lobreau. 1982. Quantitative study of nodulation competitiveness in Rhizobium
strains. Appl. Environ. Microbiol. 44:583-588.

2 Ayanaba, A., S. Asanuma and D.N. Munns. 1983. An agar plate method for rapid screening of
Rhizobium for tolerance to acid-aluminum stress. Soil Science Society American Journal 47:256-

258.

3 Brockwell, J. 1963. Accuracy of a plant-infection technique for counting population of Rhizobium
trifolii. Applied Microbiology 11:377-383.

4. 1982. Plant-infection counts in rhizobia in soils. In: Nitrogen Fixation in Legumes.

J.M. Vincent, Ed. Academic Press, Australia. 153 p.
5. Bromfield, E.S.P. and D.G. Jones. 1979. The competitive ability and symbiotic effectiveness of
doubly labelied antibiotic resistant mutants of Rhizobium trifolium Ann. Appl. Biol. 91:211-219.

6. Broughton, W.J. 1978. Control of specificity in legume-Rhizobium associations. Appl. Bacteriol.
45:165-194.

7. Date, R.A. and J. Halliday. 1978. Selecting Rhizobium for acid, infertile soils of the tropics. Nature
(London) 277:62-64.

8, Dowling, D.N. and W.J. Broughton. 1986. Competition for nodulation of legumes. Annual Review -
of Microbiology 40:131-157.

9. Dudman, W.F. 1964. Immunodiffusion analysis of the extra-cellular soluble antigens of two strains

of Rhizobium meliloti. J. Bacteriol. 88:782-794.

10. Gomez, K.A. and A.A. Gomez. 1984. Statistical procedures for agricultural research. 2nd ed. A
Wiley-Interscience Publication. John Wiley and Sons. New York.

1L Hagedorn, C. 1979. Relationship of antibiotic resistance to effectiveness in Rhizobium trifolii
populations. Soil Science Society American Journal 43: 921-925.

12. Hardarson, G., G.H. Heichel, C.P. Vance and D.K. Barnes. 1981. Evaluation of alfaifa and
Rhizobium meliloti for compatibility in nodulation and nodule effectiveness. Crop Science 21:562--
566.

13. Hely, F.W., F.J. Bergersen and J. Brockwell. 1957. Microbial antagonism in the rhizosphere as a
factor in the failure of inoculation of subterranean clover. Australian Journal of Agricultural Re-
search 8:24-44,

14.  Hiltbold, A.E., R M. Patterson and R.B. Reed. 1985. Soil populations. Rhizobium japonicum. in a
cotton-corn-soybean rotation. Soil Science Society American Journal 49:343-348,

15. Keyser, H.H. and D.N. Munss. 1979. Tolerance of rhizobia to acidity, aluminum and phosphate.
Soil Science Society American Journal 43:519-523.

16. and J.S. Hohenberg. 1979. Acid tolerance of rhizobia in culture and in symbiosis with
cowpea. Soil Science Society American Journal 43:719-722.

17. Kremer, R.J. and H.L. Peterson. 1982. Nodulation efficiency of legume inoculation as determined
by intrinsic antibiotic resistance. Appl. Environ. Microbiol. 43:636-642.

18.  Labandera, C.A. and J.M. Vincent. 1975. Competition between an introduced strain and native
Uruguayan strains of Rhizobium trifolii. Plant Soil. 42:327-347.

19. Mariano, J.A. and A.T. Valmidiano. 1973. Soils of the ASPAC Region. Part 4. The Philippines.
ASPAC Food and Fertilizer Technology Center. Tech. Bull. No. 12:1-28.

20.  May, S.N. and B.B. Bohlool. 1983. Competition among Rhizobium leguminosarum strains for
nodulation of lentils (Lens esculenta). Appl. Environ. Microbiol. 45:960-965.








