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ABSTRACT

Dipterocarpus alatus is an economically important tree species currently in demand within the wood
product industry. However, D. alatus has a slow growth rate and will take 20-30 years before timber can be cut to
harvest. Implementing the use of ectomycorrhizal fungi in its seedling production has potential to improve D.
alatus growth. Therefore, effects of two species of ectomycorrhizal fungi, Amanita vaginata and Astraeus
odoratus, and one species of saprotraphic fungus, Phlebopus portentosus, on growth of D. alatus were evaluated
by inoculating 6-month old seedlings with each fungus and monitored growth monthly for 6 months.

The results showed that applications of ectomycorrhizal fungi significantly (95% confidence) increased
root collar diameter and total height of D. alatus. After 6 months, D. alatus seedlings treated with 4. vaginata had
the highest root collar diameter of 73.6£3.3 mm followed by those treated with P. portentosus, A. odoratus and
without fungal treatment at 70.5£2.5, 68.2+3.1 and 66.6+2.0 mm, respectively. In terms of total height, D. alatus
seedlings treated with P. portentosus had the highest total height at 41.894+0.75 cm followed by A. odoratus,
A. vaginata and without fungal treatment at 40.95+1.66, 40.37£1.10, 36.54+0.37 cm, respectively. Laboratory
analysis for root colonization by ectomycorrhizal fungi indicated that the 3 fungi colonized D. alatus seedlings at
the tips of new roots. Inoculation with A. vaginata and P. portentosus resulted in 10 and 30 % colonization in the

epidermis indicated compatibility between the fungi and D. alatus.

Keyword: Dipterocarpus alatus seedling, Ectomycorrhiza (ECM), Phlebopus portentosus, Amanita vaginata,

Astraeus odoratus.
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Table 1 Average growth of collar root diameter of Dipterocarpus alatus seedlings after inoculating of Phlebopus

portentosus, Amanita vaginata and Astraeus odoratus compared with non-inoculating (control).

Treatment Collar root diameter (mm)

1 2 3 4 5 6
Control 48.4+3.1 52.743 55.642.1 582+1.5 61.542.1 66.6+2¢"
Phlebopus portentosus 47.5+4 50.744.3 53.5#4.7 56.4+£5.2 62.1£3.3 70.5+2.5ab
Amanita vaginata 50+2.4 53+1.6 55.1£1.7 57.4+15 64+1.8 73.6+3.3a
Astraeus odoratus 46.7+3 50.9£3.5 52.6+£3.6 55+4.6 60+3.9 68.2+3.1bc
F-test ns ns ns ns ns *x
p-value 0.4373 0.5841 0.4430 0.5424 0.2253 0.0060
CV (%) 6.61 6.28 6.05 6.41 4.73 3.97

** Results are means + SD of 5 replicates. Data with different letters within the same column indicate a

significant difference at p < 0.01 according to LSD test.
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Figure 2 Monthly growth average of Dipterocarpus alatus seedling after inoculating of Phlebopus portentosus,
Amanita vaginata and Astraeus odoratus compared with non-inoculating; A) average of root collar dimeter,

B) average of height, and C) average root length.
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Table 2 Average growth of height of Dipterocarpus alatus seedlings after inoculating of Phlebopus portentosus,

Amanita vaginata and Astraeus odoratus compared with non-inoculating (control).

Total height (cm)
Treatment
1 2 3 4 5 6

Control 32.30+2.28 32.87+2.14  33.80+1.49  34.30+1.47 35.30+0.88 36.54+0.37c"
Phlebopus

30.75+1.82  31.55+1.63  32.48+1.22 33.51+1.40 35.49+1.11 41.89+0.75a
portentosus
Amanita vaginata 29.57+1.78 31.10+£1.66  31.95+1.76  33.02+1.67 34.77+1.92 40.37+1.10b
Astraeus odoratus 30.40+1.84 31.32+1.52  32.72+1.20  33.76+1.31 35.72+1.57 40.95+1.66ab
F-test ns ns ns ns ns Hk
p-value 0.2031 0.4033 0.2648 0.5880 0.8046 0.0000
CV (%) 6.30 5.53 4.40 4.36 4.29 2.70

*#* Results are means = SD of 5 replicates. Data with different letters within the same column indicate a significant

difference at p < 0.001 according to LSD test.
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Table 3 Average of root length of Dipterocarpus alatus seedlings after inoculating of Phlebopus portentosus,

Amanita vaginata and Astraeus odoratus compared with non-inoculating (control).

Root length (cm)
Treatment

Maximum - Minimum Mean
Control 29-10.5 20.5+7.57b"
Phlebopus portentosus 55-26.5 37.1£11.22a
Amanita vaginata 33-24 30.6+3.78ab
Astraeus odoratus 31-455 37.5+10.35a
F-test - ok
p-value - 0.0090
CV (%) - 24.23

** Results are means + SD of 5 replicates. Data with different letters within the same column indicate a significant

difference at p < 0.01 according to LSD test.

Treatment Number 1 Number 2 Number 3 Number 4 Number 5
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Figure 3 Root length and characteristics of Dipterocarpus alatus seedlings after inoculating by wild mushroom at 6-month old.
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Table 4 The price of Dipterocarpus alatus seedling which were inoculated by wild mushroom spawn in the tree

market areas, Chiang Mai and Lampang Province.

No. Stores Type Seedling Price of seedlings (baht)
size (cm) without inoculated with
mushroom mushroom
1 Yothin Phanmai Shop P. portentosus, 75 15 25
R. virescens
2 Pongphatcharin shop A. odoratus, A. vaginata 80 20 30
3 Suan Chaiyaphruek Shop A. odoratus, A. vaginata, 80-90 25 50
R. emetica
4 Natchaya Garden A. odoratus 150 35 100
5 Suksawat tree shop A. vaginata, 90 35 75
P. portentosus
6 Suan Sukjai A. odoratus 100 35 120
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Figure 4 Regression analysis between correlated variables; A) height and root collar diameter, and B) root length

and height.

Figure 5 Morphological characteristics of Dipterocarpus alatus seedling on roots colonized with tomycorrhiza; A)

naked eye view of Astraeus odoratus, B and C) colonized with Phlebopus portentosus, D) colonized with Amanita

vaginata, E) colonized with Astraeus odoratus, and F) root tip with inoculated by Astraeus odoratus. (Scale bars:

B-E 50 mm; F 20 pm)
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Table 5 Colonization of hyphae in the root system covering the root surface and epidermis cell in plant

Colonized (%)
Treatment
mantle layer epidermis

Control 0 0

Phlebopus portentosus 100 0

Amanita vaginata 100 10

Astraeus odoratus 100 30
a a dy 3 N 1 o o A A =K A ~ a a g’;
‘]JSSﬁTl‘ﬁﬂ"lWﬁUi’J\‘lLGIfﬂlﬁﬂ‘]J"l@]ﬂﬂ”li FINTULEDUN 1 DUADUN 5 ﬂTﬁLﬂﬁiym‘UI@]VN

a a Y Y A o ' dy < 9 1Y
l%ii‘gmﬂi@l%@ﬁﬂﬁ'luliJEl'I\?u']ﬂﬂ']ﬂ'liclﬁl%'@LWﬂ ﬂ']Uﬂ'NiJ'L:jf\‘i ﬂ'J'lllI@]i%@‘Uﬂ@i']ﬂ LA NITNYII
1 a [~ % 1 [~ <3 [l [ [ v o w Aaa
ﬂW!ﬁi‘Hﬂﬂ% ﬁ@tﬁﬂ@lﬂl@n Lﬁﬂﬁﬁiﬁﬂ LUagLtyia i']ﬂulllflﬂ'ﬂllllﬁﬂﬁ']\?’f]fl'l\?idJuEJﬁWﬂiUuﬂ'Nﬁﬂ@]
1 3 <3 [ Y o 9y A = [ - (=)
NS ﬁl'lﬂﬂ'li‘ﬂ@aﬂﬂiﬁl‘]ﬂﬂlﬂﬂﬂfl'ﬁﬂﬂﬂﬁ'lﬂ'l\?u'l LM@LII%EJ‘]JL‘VIEJ“Uﬂ‘U Treatment ﬂ')ﬂﬂi]ﬂulllllﬂ']ﬁ
Y 9 4
1 6 oU N3 ldireduau 2 A5 izeziig ldi¥o doandoInUN1351891UYD3 Thongjiem ef
v A g y A ' ) A A= 2 3 s
GlJ’fNﬂ'liﬁlﬁ'L‘]f’f]ﬂiQL!iﬂL!ﬁ%ﬂﬁ\Tﬂ 2UNNU 1 DU al. (2018) ‘Wﬁﬂ‘}ﬂ']ﬂ'lil’l/‘l'lglﬂﬂﬁlﬁﬂmﬂiﬁkluﬂﬂi
<3 a a I A @ a A Y 9 Y- < 1 1 dy

lLﬁZ!ﬂ‘UWﬁﬂWﬁLﬂiﬂJUl@]‘]JIﬁlﬂunﬁ'l 6 DU UUY hli“ﬁ?%uﬂﬂuklﬂsluﬂﬂ']thIﬁﬁﬂ W‘]J'J'lﬂ']isl,ﬁl,"]fﬂ
[ ¥ [ 4 [ 4 <3 N 3 o Y 9
911nM31d1%o WU Treatment 1 ldForfiathnn IR ALNIE MU (Astraeus odoratus) Tuna 14
Treatment HAULANAIINIADA LUIABURN 6 ASEOUNI (Acacia mangium) 1AL IHF1AUIA

71



NsmsIvsineIneth e dneg 6 (2): 59-78 (2565)

4 1 1G9 1 f < 1 ] 4
(Bambusa bambos) 81¢ 1 19oUN0ATU 4 10U aniims lulayeuia ua ldwunsvesudule
g a i a a 4 a '
nanszaumnta IWysualimsesyan e luaos lsanTusnnszdummnas Tisauaa

Treatment 1 Non-inoculated seedlings (control)
AL T

<4—— Normal non-invasive roots of ectomycorrhiza

-3

Treatment 2 Dipterocarpus alatus seedlings + Phlebopus portentosus

A) ' B)

mantle she:

e

mycelium

Treatment 3 Dipterocarpus alatus seedlings + Amanita vaginata

, mycelium

Mantle sheath

Treatment 4 Dipterocarpus alatus seedlings + Astraeus odoratus

| : ™

nantle sheath
D

Figure 6 The root characteristics of Dipteocarpus alatus seedling, 6-month old, after inoculating by mycorrhiza,
Phlebopus portentosus, Amanita vaginata and Astraeus odoratus; A), D), and G) hyphae grown outside the root
surface (mycelium), B), E) and H) mycorrhizal hyphae form covered of root surface (mantle sheath), C), F), and I)

specific patterns of mycorrhizal hyphae (mantle layer) covered of root surface. (Scale bars: A-C 20 um).
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Figure 7 Characteristics of mycorrhiza mycelium from root tip cross-section of Dipterocarpus alatus

seedling (6-month old) compared between inoculating and non-inoculated (control) mycorrhiza treatment.

A) non-inoculated mycorrhiza (control), B) inoculated with Phlebopus portentosus and filamentous roots

covered only outer root surface which had no developed into the epidermis cell, C) inoculated with Amanita

vaginata which the mantle sheath colonized around the root surface, D) Amanita vaginata mycelium

extended into the epidermis, E) mantle sheath mycelium around the outer root surface and appearance of

the top layer of mycelium in the fungal pileus (Pileipellis hyphae), and F) Astraeus odoratus mycelium

extended into the epidermis. (Scale bars: 10 pm)
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