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Studies on the Production and Utilization of Rhizobium
Inoculants for Alfalfa (Medicago sativa L.)
1. Preparation and selection of carriers for Rhizobium inoculants
Gi Jun Choi, Geun Je Park, Hoon Heu*, Young Chul Lim and Byung Hoon Park

Summary

To select a carrier as Rhizobium inoculants for alfalfa, severeal Rhizobium inoculants were produced by adding
or not sub-materials(CaCO; and sucrose) to main materials(organic or inorganic materials). The root nodule
bacteria, Rhizobium meliloti 1061 distributed from KAIST, and Vemal alfalfa was used in this experiment. The
Rhizobium populations and inoculation effects of the Rhizobium inoculants produced in several materials were
scrutinized at laboratory and greenhouse in Livestock Experiment Station, RDA from 1993 to 1994,

Moisture contents of the carriers were varied from 32 to 50% on dry weight basis according to material
characteristics and the pH ranges of these were varied from pH 4.56 to 10.06 according to raw material
characteristics and preparations.

Initial Rhizobium numbers of the camiers were higher in organic material-inoculants than in inorganic, and
among the inoculants, the inoculant made of Bentonite + Vermiculite(1:3 w/w) was excellent because of high
rhizobium population(7.8~8.3 X 10%g inoculant) and high rhizobium reappearance of inoculant in severeal
different production time.

The root nodules of the alfalfa inoculated with different inoculants were fast formed in the fermented sawdust
with cattle dung (FSC) inoculant, and bentonite(B)+ vermiculite(V) than others. Plant length of alfalfa was
differentiated on 15 days after inoculation but was not nearly different between higher inoculants than rhizobium
number 10”/g inoculant.

Total dry matter of alfalfa was yielded by 20.65, 20.34mg per pot in FSC+ sucrose 0.5% and B+ V + sucrose
1% inoculants respectively that were higher inoculation effect by 17 times compared with non-inoculation, 1.2 mg
per pot.
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Table 1. Physical and chemical characteristics of materials as carriers for Rhizobium inoculants

i Moisture Organic matter Passing sieve
Materials .
content (%) (1.5 H,0) content (%) size (mm)

Peat 9 4.78 494 0.08
Compost 1 7.05 23.5 2.00
FsC* 1 792 68.2 2.00
Bentonite 7 10.10 0.0 0.08
Vermiculite 7 6.68 0.0 2.00

* Fermented sawdust with cattle dung.
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Table 2. Preparation methods of carriers for Rhzobium inoculants

~e — o
11 Peat + Liquid culture (Lc) 45
21 Compost + Lc 35
31 FSC* + Le 50
41 Bentonite + Vermiculite(1:3 w/w) + Lc. 35
51 Vermiculite + Lc 45
12 Peat + CaCO; 5% + Sucrose 0.5% + Lc 45
22 Compost + Sucrose 0.5% + Lc 35
32 FSC + Sucrose 0.5% + Lc 45
42 Bentonite + Vermiculite(1:3 w/w) + Sucrose 1% + Lc. 35
52 Vermiculite + Sucrose 1% + Lc 45

* FSC . Fermented sawdust with cattle dung.

Table 3. Effects of bentonite(B) and vermiculite(V) mixing ratios on Rhizobium viablity of produced carriers

when stored at 4°C for 6 months

Rhizobium population (cfu x 10%g carrier)

Mixing ratios*

days months
B:V
0 7 14 28 2 4 6
0 : 1 2.0 1.7 1.7 1.5 1.5 1.1 1.1
1 23 10.8 10.1 9.2 79 10.4 9.0 44
1 : 3 9.0 9.1 10.3 7.7 9.5 6.0 7.7
1 . 4 8.2 6.9 6.1 7.5 59 54 52

* Based on weight per weight.
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Table 4. Moisture contents and pH of Rhizobium
inoculants produced

No. of Moisture content pH
treatments (%) (1:5 H,0)
11 45 4.56
21 32 7.04
31 50 7.60
41 34 10.06
51 45 6.66
12 45 745
22 32 7.08
32 50 7.81
42 32 10.02
52 4 5.53
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Table 5. Effects of preparation methods of carriers on the initial Rhizobium populations of inoculants

produced in several different times

Rhizobium population (cfu X lO"/g inoculant)

No. of Production time CV.
treatment Average

st (May 29, '93) 2nd (Aug. 11, "93) 3rd (Feb. 18, '94) (%)

11 0 0 0 0 0

21 63.5 523 4.8 40.2 68

31 68.0 79.0 23.0 533 59

41 75 7.6 9.0 7.8 19

51 08 1.6 2.0 1.4 37

12 573 45.0 4.0 354 76

22 323 338 36.5 342 25

32 . 119.8 80.0 573 85.7 45

42 7.1 71 10.7 ‘ 8.3 26

52 0 0 0 0 0

LSD (0.05) 6.0 24.6 23.6 28.3
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Table 6. Effects of different Rhizobium inoculants on
nodulation of aifalfa

No. of Nodlation(%) of alfalfa after inoculation
reatment 5 day 10 day 15 day
00 0 0 0

11

21 31 71 100
31 46 100 100
41 47 82 100
51 0 64 100
12 29 72 100
22 27 78 100
32 38 100 100
42 60 93 100
52 0 0 0

00 : non-inoculation.
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Table 7. Effect of different Rhizobium inoculants on plant length of alfalfa in days after inocuiation

No. of Plant length(cm) in days after inoculation
treatment 5 10 15 20 25 30 35 40 45 50 55
00 1.0 1.5 1.6 21 22 22 22 22 20 21 2.1
11 1.0 1.5 1.6 24 29 35 8.1 8.1 83 10.9 15.5
21 1.0 1.5 23 4.5 57 7.3 10.9 12.2 16.8 213 21.6
31 1.0 L5 24 50 6.2 7.7 9.2 11.9 16.0 20.0 219
41 1.0 1.5 23 46 6.3 7.9 9.8 12.8 17.9 222 24.3
51 1.0 L5 22 42 59 7.6 9.4 12.9 17.4 20.6 21.1
12 1.0 1.5 23 50 6.3 17 9.6 134 17.6 213 2238
22 1.0 1.5 23 4.4 59 7.8 9.0 12.1 16.9 20.6 22.1
32 1.0 1.5 25 53 6.6 7.9 9.8 12.5 18.8 220 24.6
42 1.0 1.5 24 5.1 6.5 1.5 10.1 14.2 17.0 230 236
52 1.0 1.5 1.7 23 23 30 26 23 2.5 24 24
LSD (0.05) NS NS 0.01 0.7 1.1 1.3 1.6 20 25 33 75

Table 8. Effects of different Rhizobium inoculants on the dry matter yields of alfalfa

No. of Dry matter yield (mg/pot)
treatments Shoot Root Nodule Total
00 03 0.9 0.00 1.20
11 3.1 4.1 0.54 7.74
21 75 94 0.81 17.71
31 8.5 104 0.84 19.74
41 85 10.3 0.91 19.71
51 74 8.7 0.76 16.86
12 9.9 98 1.03 1971
22 9.0 9.5 0.89 19.39
32 9.8 9.8 1.05 20.65
42 9.3 10.1 0.94 20.34
52 04 1.2 0.00 1.60
LSD (0.05) 31 2.6 - 5.57
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