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Effects of Ectomycorrhiza from Astraeus odoratus and Phlebopus portentosus

on some Species of Forest Trees and Fast Growing Trees in Natural Conditions
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Abstract

Astraeus odoratus and Phlebopus portentosus are ectomycorrhiza fungi that grow and survive
symbiotically around the roots of certain plants hosts. They are of high economic value in Thailand. Our study of
the optimum culture medium for increasing mycelium density involved four different media types. The results
indicated that the T4 medium, which was composed of potato 20%, sugar 2%, and malt extract 0.5% produced
the highest biomasses (level of significance P<0.05) for A. odoratus and P. portentosus (1.12 and 7.17 g/100 ml,
respectively). The effects of the mycorrhiza on the growth of 4 host plant species (Hopea odorata and Afzelia
xylocarpa were inoculated with A. odoratus; Caesalpinia pulcherrima, and Sesbania grandiflora were inoculated
with P. portentosus) were compared with the control, which had not been inoculated with mycorrhiza. The two types
of mycorrhiza mushrooms was transplanted into three different habitats: foothills (PM1), banana plantations (PM2)
and cassava plantations (PM3), and this took place without fertilizer and plant growth regulator addition at

Pangmon village, in Nan province.
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Table 1 Biomass of Astraeus odoratus and Phlebopus portentosus (g) in four different media.

Biomass (g/100 ml)

Astraeus odoratus Phlebopus portentosus

Treatment

pH 4 pH 5 pH 4 pH 5
T1 PDB 0.87+0.00ab 0.25+0.05a 2.71£0.30b 4.08+0.48b
T2 Potato 20% 0.25+0.31b 0.11+0.05b 3.86+0.38b 4.41+0.40b
T3 Potato 20%+Peptone 0.2% 0.72+0.24ab 0.26+0.19a 4.82+0.91b 6.19+0.72a
T4 Potato 20%+Malt extract 0.5% 1.1240.32a 0.11£0.09b 7.17+£0.48a 7.14£0.36a
F-test * * . -
CV (%) 44.28 49.23 24.63 22.74

Means in the same column followed by the same letter are not significantly different by DMRT at P=0.05.
**, * = Significant at 0.01 and 0.05 probability levels, respectively.
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Figure 1 Mycelium density (A) of Astraeus odoratus for 20 days and (B) mycelium of Phlebopus portentosus for

10 days in T4 medium.
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Table 2 Survival percentages of Hopea odorata, Afzelia xylocarpa, Caesalpinia pulcherrima and Sesbania
grandiflora inoculated with mycorrhiza (Astraeus odoratus and Phlebopus portentosus) and non-inoculated

seedlings for 6 months.

Plant survival (%)

Treatment A. odoratus P. portentosus
- - Average (%)
H. odorata A. xylocarpa C. pulcherrima  S. grandiflora
Non-inoculated seedlings 79.55 64.33 77.66 67.85 72.34
PM1 foothills 95.80 95.80 79.16 75.00 86.44
PM2 banana plantation 95.80 100.00 100.00 100.00 98.95
PM3 cassava plantation 80.00 91.66 100.00 83.33 88.74
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Table 3 Average height of Hopea odorata, Afzelia xylocarpa, Caesalpinia pulcherrima, and Sesbania grandiflora
inoculated with mycorrhiza (Astraeus odoratus and Phlebopus portentosus) and non-inoculated seedlings

for 6 months.

Average height (cm)

Treatment A. odoratus P. portentosus

H. odorata A. xylocarpa C. pulcherrima S. grandiflora
Non-inoculated seedlings 55.32+1.16¢ 81.04+1.49¢ 60.24+3.19¢c 111.32+4.26b
PM1 foothills 66.21+2.10b 78.32+3.56¢ 63.25+2.68bc 142.35+6.59a
PM2 banana plantation 73.56+2.27a 123.25+2.91a 84.32+4.50a 152.21+6.27a
PM3 cassava plantation 69.25+4.44b 107.3645.35b 70.21+£5.42ab 146.85+7.82a
F-test . ok . .
CV (%) 4.02 3.70 6.13 4.60

Means in the same column followed by the same letter are not significantly different by DMRT at P=0.05.
** = Significant at 0.01 probability levels.
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Table 4 Average tree diameter of Hopea odorata, Afzelia xylocarpa, Caesalpinia pulcherrima, and Sesbania
grandiflora inoculated with mycorrhiza (Astraeus odoratus and Phlebopus portentosus) and non-inoculated

seedlings for 6 months.

Average tree diameter (cm)

Treatment A. odoratus P. portentosus

H. odorata A. xylocarpa C. pulcherrima S. grandiflora
Non-inoculated seedlings 0.82+0.02b 0.67+0.05b 0.64+0.03c 1.83+0.02b
PM1 foothills 0.87+0.04b 0.74£0.03b 0.71£0.01bc 2.88+0.02a
PM2 banana plantation 1.03+0.02a 0.92+0.03a 0.94+0.02a 2.8610.04a
PM3 cassava plantation 1.04+0.04a 0.68£0.04b 0.73+£0.01b 2.87+0.05a
F-test . . . .
CV (%) 6.13 6.74 5.25 2.46

Means in the same column followed by the same letter are not significantly different by DMRT at P=0.05.
** = Significant at 0.01 probability levels.

Table 5 Average long shrub of Hopea odorata, Afzelia xylocarpa, Caesalpinia pulcherrima, and Sesbania
grandiflora inoculated with mycorrhiza (Astraeus odoratus and Phlebopus portentosus) and non-inoculated
seedlings for 6 months.

Average long shrub (cm)

Treatment A. odoratus P. portentosus

H. odorata A. xylocarpa C. pulcherrima S. grandiflora
Non-inoculated seedlings 34.12+1.27b 28.25+2.42¢ 32.10+3.15b 65.19+2.58d
PM1 foothills 52.14+6.13a 30.12+1.08bc 51.20+3.09a 93.50+1.91c
PM2 banana plantation 50.14+3.36a 37.78+1.77a 51.20+2.62a 132.17+12.27a
PM3 cassava plantation 49.32+3.34a 33.21+1.87b 46.89+2.47a 110.27+4.97b
F-test . . . .
CV (%) 8.47 5.72 6.28 6.79

Means in the same column followed by the same letter are not significantly different by DMRT at P=0.05.
** = Significant at 0.01 probability levels.

Figure 2 Height and tree diameter of Sesbania grandiflora for 6 months (A) inoculated seedling with mycorrhiza and

(B) non-inoculated seedlings.
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Figure 3 Characteristics of the creation of ectomycorrhiza in the root of Hopea odorata (A) plant root covered by

rhizomorph (B) transverse section of the mycorrhiza root and (C) non-inoculated mycorrhiza (control).
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Table 6 Average of tree health of Hopea odorata, Afzelia xylocarpa, Caesalpinia pulcherrima, and Sesbania
grandiflora inoculated with mycorrhiza (Astraeus odoratus and Phlebopus portentosus) and non-inoculated

seedlings for 6 months.

Average tree health (score)

Treatment A. odoratus P. portentosus
H. odorata A. xylocarpa C. pulcherrima S. grandiflora

Non-inoculated seedlings 2.10£0.06b 2.11£0.11 1.22+0.06b 1.58+0.23b
PM1 foothills 2.56+0.16a 1.98+0.09 2.32+0.17a 2.64+0.07a
PM2 banana plantation 2.56+0.06a 2.35+0.12 2.36+0.12a 2.88+0.05a
PM3 cassava plantation 2.56+0.12a 2.45+0.13 2.51+0.12a 2.681£0.01a
F-test * ns > >

CV (%) 8.40 9.51 10.96 9.09

Note: Score 3 = high growing, score 2 = moderate growing, and score 1 = low growing.
Means in the same column followed by the same letter are not significantly different by DMRT at P=0.05.
** * = Significant at 0.01 and 0.05 probability levels, respectively. ns = non-significant.
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