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Abstract — Effect of dual inoculation with vesicular-arbuscular (VA) mycorrhizal fungi, Glomus mos-
seae, and Rhizobium meliloti R445 on growth, nodulation, and nitrogenase activity of alfalfa (Medicago
sativa L. cv. Vernal) were examined in pot experiment. After 63 days growth, shoot length, number
of leaf, and leaf size of alfalfa were increased as a result of dual inoculation with Glemus mosseae
and Rhizobium meliloti. Total dry weight of alfalfa plant was increased 1.4 times compared to
single inoculation with Rhizoebium melilot;. Nodule number and mean fresh weight of nodule per
plant were also increased due to the mycorrhizal infection. The mean fresh weight of nodule
per plant was 60.3 mg in treatment with the dual inoculation, which was comparable to the 1.7
times increase compared to single inoculation with Rhizobium wmelilofi. As a result of the dual
inoculation with Glomus mosseae and Rhizobium meliloti on alfalfa, nitrogenase activity was increa-
sed by 15 times compared to single inoculation with Rhizobium meliloti. These results showed
that the effect of growth stimulation on alfalfa was caused by the enhancement of nutrient absorp-
tion and increase in nitrogen fixing ability through the inoculation with VA mycorrhizal fungi.
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Fig. 1. Inoculation technigue of plant seeds with mycor-
rhizal fungi.

After the seeds germinate, roots are forced to grow
into the area where inoculum is present,
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Fig. 2. Light micrographs of external hyphae of Glomus
mosseae (X 1235),

(a) Coarse, permanent hyphae (P, arrow) and surroun-
ding finely branched hyphae are major portion of exte-
rnal hyphae of Glomus mosseae. (b) Chlamydospore (¢,
arrow) of Glomus mosseae 1s attached to the branched
lateral hyphae.
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Table 1. Effect of Glomus mosseae and Rhizobium meli-
loti on growth of Medicago sativa L

Leaf Shoot

Treatment length
s1ze number color {cm)
Control small 18 light green 5.1

Glomus mosseae medium 23 green 14.0

dark green 14.2
dark green 17.8

Rhizobtum meltloti  large 28
Glomus mosseae+  large 30
Rhwzobium meliloti
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Table 2. Fresh weight of root, stem, and leaf of Medicago sativa 1. as influenced by inoculation with Glomus

mosseae and Rhizobium meliloti (mg/plant)
shoot fresh weight root total shoot/
Treatment fresh fresh root
leaf stem total weight weight ratio
Control 115 70 185 180 465 1.03
Glomus mosseae 160 150 310 348 656 0.89
Rhizobium meliloti 170 205 380 440 820 0.86
Glomus mosseae + 300 260 H60 700 1,260 0.80

Rhizobium meliloti

Table 3. Dry weight of root, stem, and leaf of Medicago sativa L. as influenced by inoculation with Glomus mosseae

and Rhizobium meliloti (mg/plant)
shoot dry weight root total shoot/
Treatment dry dry root
leaf stem total welght weight ratio
Control 14.6 12.9 27.5 19.9 47.5 1.38
Glomus mosseqae 30.1 31.1 61.2 36.3 97 .4 1.69
Rhizobium meliloti 30.1 45.9 76.0 54.6 130.6 1.39
Glomus mosseae + 55.7 60.7 1164 66.2 182.5 1.76

Rhwzobium melilot:
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Table 4. Number, fresh weight, and acetylene reduction activity of alfalfa root nodules as influenced by inoculation

with Glomus mosseae and Rhizobium meliloti

nodule nodule fresh Acetylene reduction activity
Treatment ,
number  weight (mg/plant) C.H, nmol/h/plant C.H; nmol/h/g nodule
Control 0 0 0 0
Glomus mosseae 0 0 0 0
Rhizobium melilot 72 354 143 4,032
Glomus mosseae + 154 60.3 353 5,852
Rhizobium meliloti
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