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Fig. 1. Changes in plant height by soil moisture and root nodule
bacteria. D: Dry condition, O: Optimum condition, W :
wet condition.
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Fig. 2. Changes in the number of plant leaves by soil moisture
and root nodule bacteria.
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Plant leaf area by soil moisture and root nodule bacteria.

Notes. R: Root nodule bacteria, N: Non root nodule bacteria.

Table 1. The T—N % in leaves, stems and roots of alfalfa plants
by soil moisture and root nodule bacteria
N R
Leaves Stems Roots Leaves Stems Roots
D 4.00 1.89 2.32 4.04 1.82 2.46
(0] 4.38 1.63 1.92 4.46 1.66 2.02
w 4.05 1.65 1.88 4.66 1.62 2.30
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Fig. 4. The fresh weight in leaves, stems and roots of alfalfa
plants by soil moisture and root nodule bacteria.
Table 2. The TAC % in leaves, stems and roots of alfalfa plants
by soil moisture and root nodule bacteria
N R
Leaves Stems Roots Leaves Stems Roots
717 7.79 15.52 6.36 9.63 17.29
7.07 6.23 8.49 6.05 6.92 8.50
'8.10 7.80 6,70 5.76 8.42 11.71
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Fig. 5. The air dry weight in leaves, stems and roots of alfalfa
plants by soil moisture and nodule bacteria.

Table 3. The C: N ratio in leaves, stems and roots of alfalfa plants
by soil moisture and root nodule bacteria

T T
‘ N | R
| i T | i
| Leaves . Stems : Roots ' Leaves | Stems | Roots
i “ 1‘ \; } )
D ‘ 1.80 ‘ 413 ‘ 6.71 1.58 5.31 7.04
o | 161 383 | 437 136 418 ' 416

W 203 474 352 | 1.24 5.22 1 5.12
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Fig. 6. The T-N yield in leaves, stems and roots of alfalfa plants
by soil moisture and root nodule bacteria.
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Fig. 7. The TAC yield in leaves, stems and roots of alfalfa plants
by soil moisture and root nodule bacteira.
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Summary

This study aims to clarify the relation between soil moisture and the effects of root
nodule bacteria in alfalfa (Thor). Two groups of alfalfa pot cultures were tested: one
contained root nodule bacteria (RNB) and the other non root nodule bacteria (NRNB).
Each group consisted of plants in variable soil moisture conditions: dry, optimum, and
wet.

The results were as follows:

1) In NRNB plants, plant height and the number of leaves were lower in dry and
wet soils than in optimum soil; in RNB plants, plant height and the number of leaves
were lowest in dry soil.

2) The RNB group produced a greater leaf area than the NRNB group in both dry
and wet soils.

3) In RNB plants, both fresh weight and air dry weight were greater than in NRNB
plants in all soil conditions, the greatest difference between the groups was in wet soil.

4) In RNB plants, the T-N% in leaves and roots was greater than in NRNB plants
in soil conditions.

5) Both T-N and TAC content were greater in RNB plants than in NRNB plants
in all conditions, the difference being especially remarkable in wet soil.

These results suggest that the effect of root nodule bacteria was to increase alfalfa
growth in non-optimal soils, especially wet soil.
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