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ABSTRACT

The preliminary investigation of arbuscular mycorrhizal (AM) fungi
distribution in agroforestry system in northern Lao PDR was conducted in rhizophere
of four tree crop species, namely, rubber, agarwood, teak and paper mulberry. In Nan
district, in dry season, the spore density in root zone soils in 0-25 cm dept was highest
in rubber (43t 4.9), followed by agarwood (31t 5.6), teak (20+8.0) and paper
mulberry (16+6.2 spore/100g). In Phonxay, also spore number was highest in rubber
(24+8.0), followed by teak (18+7.8), paper mulberry (14+4.8) and agarwood (12+6.8
spore/1009). In rainy season, spore density in root zone soils in 0-25 cm dept was
high in both site such as in agarwood (92+13.6) and in rubber (87+£17.7 spore/ 100g).
But in Nan district, spore number was high in rubber (128+14.5) followed by
agarwood (90+12 spore/100g). Root colonization of all plants was quite low in both
sites, ranging from 1 to 7%. But, root colonization in rubber was higher than the other

species. While the root colonization of paper mulberry, agarwood and teak were only
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about 1% in dry season. In rainy season, root colonization of rubber was ranging from
12 - 17 % and 18-27 % in agarwood.

The influence of AM fungi inoculation on growth performance of rubber
(Hevea brasiliensis) seedling grown with two levels (14.8 and 29.6 kg P/ha,
designated P1 and P2) and without P (P0O), was studied in a pot experiment.
Inoculation with a soil inoculum from the root zone of Macaranga denticulata (a
fallow enriching tree known to be highly dependant on AM fungi) increased shoot dry
weight (DW), stem diameter and plant height at all P levels. The response to AM
fungi was strongest in PO, and decreasing with increasing P levels. Without AM fungi
inoculation there was no root colonization, with inoculation root colonization was
37% at P1 and 22% at P2. The next experiment evaluated sources of AM fungi
inoculants to promote growth of rubber seedlings. The sources of AM fungi inoculant
were produced in pots by inoculating M. denticulata, mimosa, (Mimosa invesa),
cowpea (Vigna unguiculata), job’s tear (Coix lachrymal-jobi) growing with mixed
soil inoculum from the root zone of M. denticulata. The soil from the root zone of
these host plants, containing more than 100 spores/g soil was used to inoculate rubber
seedlings. Mycorrhizal infection and plant growth were significantly increased by the
inoculation with some difference between the host plants used to produce the
inoculum. Inoculum produced on M. denticulata, mimosa and cowpea had the biggest
effect in increasing shoot and roots DW, number of branches, stem diameter and
height, while inoculum from job’s tear had very little effect. Uninoculated rubber
seedlings were only 27 cm tall, with an average total dry weight of 0.9g/plant, and
their root were not infected. Rubber seedlings inoculated with inoculums produced in

the roots of M. denticulata, mimosa and cowpea had 17-28 % infection, were 46-59
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cm tall with total dry weight of 4.9g to 6.6g. Rubber seedlings inoculated with
inoculums produced in the roots job’s tears, however, had only 13% infection, were
34 cm tall with total dry weight of 2.8g. Rubber seedlings inoculated with inoculum
produced in the roots of M. denticulata, mimosa and cowpea were dominated with
AM spores of the genera of the AM fungi making up the remaining 20%. Inoculum
produced in the roots of job’s tears, however, resulted in spores in the rubber
seedlings with less dominance of Glomus and Acaulospora, each of which made up
1/3 of the spore population, with other genera making up the remaining 1/3.

In conclusion, the study has found that AM fungi can effectively improve growth and
nutrient uptake in rubber seedlings. The inoculum can be produced easily on common
host plants by farmers themselves. In addition to better growth of the seedlings,
mycorrizal rubber seedlings should have better survival and growth when transplanted
out in the field, as they would be better able to take up nutrients and tolerate drought

better than non-mycorrhizal plants. This, however, needs verification in the field.
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