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I11. Inoculation Effect of R. meliloti “YA03” to Alfalfa on Hilly Acid Soil

Ui-Gum Kang®, Ju-Hyeon Choi**, Jae-Saeng Lee®, and Yeun-Tae Jung®
SUMMARY

An acid tolerant R. meliloti “YA03" which was characterized through both acidified tube and pot soil experiment,
was examined on its inoculation effect to alfalfal Medicago sativa (L.) ] cv. Vernal on hilly acid soil. It was conducted
for 2 years to evaluate inoculation residual effect and there were two-fertilizer factors of nitrogen(0), 8kg/10a)
and lime(0,162kg/10a)as urea and Ca(OH),, respectively.

The results obtained were summarized as follows :

1. In the 1st-year experiment, YAO3 inoculated without nitrogen and lime application showed higher symbiotic
effectiveness than check strains, YA026 and Rm2011 in nodule mass, N,-fixing activity, and dry matter yield,
but with N 8kg/10a application lower effectiveness than Rm2011.

2. In the 2nd-year experiment, Alfalfa dry matter yield by YA03 inoculation with N application(without lime)
was 74 % higher than that(276 kg/10a) in the 1st year, and the value showed 166%, 20%, and 21% increments
as compared with noninoculated control(180kg/10a), YA026(399kg/10a), and Rm2011(397kg/10a), respectively.

3. In the 2nd-year experiment of N applicated plot(without lime), especially, YAO3 showed higher shoot nitro-
gen(7.7kg N/10a/Yr.) fixed and soil rhizobial population(1X10* cells/g. soil) than check strains.

4. On the basis of lime application, application effect of three major fertilizers with YA03 inoculation on alfalfa
yield and soil rhizobial population was in the order of N+P,0;+K,0) P,0s+K,0 ) P05+ K,0.

5. On the whole, alfalfa yield by acid tolerant R. meliloti YAO3 inoculation on hilly acid soil was enhanced
with nitrogen application, and besides it appeared 44% higher with lime than without lime.
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Table 1. Characteristics of the experimented soil

pH OM. AvP0s TN Ex.cations(me/100g)
(1:5 (%) (ppm) (%) (, Mg K
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5.0 14 9 007 016 026 007 Loam
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Table 2. Application contents of fertilizers for experiment

(kg/10a)
Fertilizer
Treatments 1987 1988
sources
N-P,05-K,0-B,04  P,05-K,0
. . 0-20-20-1 excluded N Urea
None Lime
8-20-20-1 20-20 P,Os : FMP
Lime 8-20-20-1 20-20 K,O : Potassium
[CH(OH)Z J 0-20-20-1 20-20 Chloride
300kg/10a 0-20- 0-1 20- 0 B0, T Borax
0- 0-20-1 0-20
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Table 3. Symbiotic effectiveness of R. meliloti to alfalfa cv. Vernal according to the application level of nitrogen

Treatments Ist cutting(Jul. 24th, '87) 2nd cutting(Aug. 24th, '87)
Nitrogen Strai Nodule F.W. « Yield in D.M. Nodule F.W. " Yield in D.M.
rans
(kg/10a) o (mg/plant) (kg/102) (mg/plant) kg/102)
Control - - 4.2(100) - - 7.7(100)
YA03 138 137 7.7(183) 269 218 21.6(281)
0 YA026 85 89 6.4(152) 227 164 20.4(265)
Rm2011 65 67 7.3(174) 172 129 15.9(206)
Av. of inocul. 9 98 7.1(169) 223 170 19.3(251)
Control - - 55.9(100) - - 51.1(100)
YA03 63 90 123.4(221) 276 107 105.8(207)
8 YA026 58 116 106.4(190) 191 104 99.8(195)
Rm2011 93 101 119.4(214) 167 161 133.5(261)
Av. of inocul. 71 102 116.4(208) 211 124 113.0(221)

* Acetylne Reduction Activity based on nmol C;Hy/plant/hr. as Ny-fixing activity
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Table 4. Inoculation effect of R meliloti to alfalfa on shoot yield for 2 years™ (kg/10a)
1987 1988 Shoot N NIT
Strains — . i
F. M. D. M. F. M. D. M. in 1988 fixed
Control 562 124(100) 615 180(100) 3.9(100) -
YA03 1,309 276(223) 1,762 479(266) 11.6(297) 7.7
YA026 1,153 241(194) 1,461 399(222) 9.5(243) 5.6
Rm2011 1,371 299(241) 1,409 397(221) 9.0(231) 5.1
* From nitrogen application(8kg/10a) plot only.
* % N content difference between inoculation and noninoculation plot
Table 5. Soil populations of R. meliloli inoculated on hilly acid soil
after 2nd-year experiment
L . of
Strains “Bio 10 (_) Remarks
cells/g. soil
YA03 4.00 Korean acid tolerant strain
YA026 2.00 Korean acid sensitive strain
Rm2011 3.49 Foreign effective strain
B e WRIREM YA026(66%) % Rm2011(3%) Fig. 1. Alfalfa root and nodule after 2nd-year(1988) experiment
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Fig. 3. Alfalfa root extent after 2nd-year( 1988) experiment in “YA

03" inoculation plot with lime and nitrogen.
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