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ABSTRACT

The objectives of this study were to study the effect of planting materials and
temperature on the preservation of Astraeus odoratus spores and their ability to grow and form
ectomycorrhizal (ECM) root in Dipterocarpus alatus seedlings. Two formulae of planting materials
included Formula 1 consisting of vermiculite + peat moss (8:2); and Formula 2 consisting of soil +
granules black rice husk + coconut husk (1:1:1), were used in the experiment. The result indicated
that seedlings inoculated with Formula 1 formed ECM colonization at a rate of 42.09%, which was
not observed with Formula 2. Moreover, a relative growth rate of height was observed which was
significantly higher than that in seedlings inoculated with Formula 2. To study the effect of
temperature on preservation of A. odoratus spores, we preserved the spores for two years under
three different temperatures including room temperature, 4 °C, and -20 °C. The result indicated
that a 2-year-old preserved spore can be used as an ECM inoculum. The appropriate temperature
for preservation spore was -20 °C. In addition, the inoculated seedlings with spores preserved at -
20 °C showed a significantly higher ECM colonization rate (61.04%) than the inoculated seedlings

with spores preserved at room temperature (22.51%).
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Table 1 Relative growth rate of diameter at root collar and height of inoculated Dipterocarpus

alatus seedlings with spore suspension of Astraeus odoratus.

Treatments Relative growth rate of diameter at  Relative growth rate of height +
root collar + SD (mm/mm/month) SD (cm/cm/month)
Vi 0.102% + 0.016 0.086° + 0.021
S| 0.093% + 0.025 0.068° + 0.014

t=0.937, P=0.361 t=2.351, P=0.030

Remark: SI = soil + granules black rice husk + coconut husk, VI = vermiculite + peat moss; the same letter in each

column indicates a statistically insignificant difference (t-test, n = 20).
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Figure 1 Ectomycorrhizal colonization rate of
inoculated Dipterocarpus alatus seedlings
planted with two different planting materials
(VI = vermiculite + peat moss; SI = soil +
granules black rice husk + coconut husk). The
same letters above the bar indicate a

statistically insignificant difference as obtained

from the t-test.

Figure 2 Dipterocarpus alatus roots. (A), non ectomycorrhizal root; (B), ectomycorrhizal roots

associated with Astraeus odoratus (S = sclerotium, R = rhizomorph).
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Table 2 pH, organic matter, and nutrient concentration of two different planting materials (VI =

vermiculite + peat moss, SI = soil + granules black rice husk + coconut husk) .

Plant % %Total K Mg Cu
material Pr Om N (mg/kg) (mg/ke) (mg/kg) (mg/kg)
Vi 7.04 18.39 0.275 32.7 103.12 319.7 1.9425
Sl 7.2 22.405 0.165 644 1615.3 532.9 26775

Remark: pH=Positive potential of the Hydrogen ions, % Om=Precent of organic matter, %Total N= Precent of total

Nitrogen, P=available phosphorus, K=Potassium, Mg=Magnesium, and Cu=Copper.
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Table 3 Relative growth rate of diameter at root collar and height of Dipterocarpus alatus

seedlings inoculated with spore suspension of Astraeus odoratus kept under different

temperature preservation methods.

Relative growth rate of

Relative growth rate of

Treatments diameter at root collar
height (cm/cm/month)
(mm/mm/month)
Preservation at room temperature 0.086°+0.022 0.074°+0.012
Preservation at 4 °C 0.085%+0.027 0.072°+0.022
Preservation at -20 °C 0.087%+0.020 0.074°+0.014

F=0.026, P=0.974

F=0.074, P=0.928

Remark: The same letters in each column indicate insignificant difference (LSD test).
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Figure 3 Ectomycorrhizal colonization rate of
inoculated Dipterocarpus alatus seedlings
with different preservation temperatures of
Astraeus odoratus spores. The same letters
on the bars indicate statistically insignificant

difference (LSD test).

91AN15AN®IV8Y Ishida et al. (2008)
1 I3 =1 1
wuIavesveadinienlalunastsenliaiuisasen
Talagusimannfivende aatudSnisAudnud
avosvaadingauiinasanisiontazUssansnn
Tunsiinsinealalumasisen 35n1snilenfiey
ushwalesfensiusnuifigaumgleunnds -
80 DIALYALTYE 130 —196 DIANTALTYE T4
s < ' A & oo
avasveadinenlabunaslsownarsiniuining
mumwiamil,ﬁuiuqquﬁm"ﬂm"umﬂ@iwﬁ’u
(Corbery and Le Tacon, 1997) 37nuan13@nen
Asatluanslifiuinnisugnideinmnz vl
avosuviuaey Miusnwirigumnglunneiei
3 56U Ap QN -20 s wATed gungil 4
BeANTALTYd Uarguniivies (Useuna 30 - 32
asrwawdea) Wuatwiu 2 Ydu anunsaldlu
nsugnieuazyilindldiinsniealaluaasls
91715108 wenanddmuitgungiiinade
ANUANTaURIEURSIRLNNTMTIRan1SYI AR
sanwealabuaastselunanldnunnaneiy uin
o &l a 1% < ¢
uaveingamgiiguwazldiaailunisiivales
YUY IFINALARAINAINTO NSRS INLEALY
luaoslsenilovas Juge et al. (2002) 51891U31
anuduniogaumglian ynliAnnisnszduales
[ cY 1 ] 3

NNISHNG weiagnalsAny sealalumaslsan
WullguuANaNvanzaunan1snsEdunIs
Wnevesavasuaneieiuld Tunis@nwinseil

wiInaldNvanlieflealaswuiuanyuadLin

U

o

wrgntaiiusnwlineaungivesdu In15iia
snealatuaeslsyesnindlinugnidenie
avosuwviuaseiiiiuinuilinioamall -20 uag 4

v ¢

DIFNTATYE NANULANITHAUTAFURNSNIN1991Y



92 Thai J. For. 40(2): 83-94 (2021)

Augauazdusugudnatsiinosnvesndnliity
unnensuegelufidudfyneads Inen1sdne
Y09 Kaewgrajang et al. (2013) wanslAifiudg
auduugsswiahminusianun (total dry
weight) vasndlidlensuneny 7 weudusinieals
luposlsmiiAnlundlsd nudnilewesidudsin
welpluaeslsfifiugstudswaliiminuise
& lffRutugetulude uandiifiuinniaiule
ndldenaunsvegiianiies 6 ey a1aliiiies
wotlazuansliifiudanuunninavesdoyassns
faau lngarsiinsinudeyauiuegtes 7 Weu
wounntu wagistinisiesdiniafuteys
NIFIUETTINGBY 9 Ay Wy HuiiAal
dnenmvasnaelsitad s1umlu salufadwiin
wisludruvesardu Tu san evuldlunig

Wisuieusiuse F991avinlimdiunanisiiule

' '
val o a

YaIna lintnLaudatu

G

9

nHavesianUgndanisiaulawazng
Winsnealaluaeslsy wuinisldianugnid
‘ﬂ' 1 o ¥ 4 Yl a
s ITvanza dawavihlvina1liidnisduls
= = s < s a
7 wardivesidudnisiinsniealaluneslsygs
P nmsAnwasell Jaquangasi 1 (s

9 Y Y

lad + finuead, 8:2) WJuanvanimuivaulu

9 Y

1%

nsUgnideiiamnzuisliiundnlsionauniian
yonaniifmuiadesifiamnznisiiAuineils
vy 2 ¥ fanunsathuldiduiidoenlalunes
Tsvle edrelsAmunniiusnualesifineng
vifafigunnfl 20 serlwaldoa szaiunsaliv
Snwnavesiftelfiiuiudelsfifian msdnwade

Pausauhluluselevilumunisuaniidenay

nannanbinedenslididsealnluaasisenisin
solule

o a
AU
Y00UANNAIY TNV Uaswusy
FOUMNZT AR IUAERS WTIVENSEINURSANENS

NP1UIAUALAIN A PTFDIUNIUNITNAA D

naenIuviBsluRn suargUnsalang 9

REFERENCES

Beltrano, J., M. Ruscitti, M.C. Arango and M.
Ronco. 2013. Effects of arbuscular
mycorrhiza inoculation on plant
growth, biological and physiological
parameters and mineral nutrition in
pepper grown under different salinity
and p levels. J. Soil Sci. Plant Nutr.
13(1): 123-141.

Brundrett, M.C., N. Bougher, B. Dell, T. Grove
and N. Malajczuk. 1996. Working
with Mycorrhizas in Forestry and
Agriculture. ACIAR Monograph 32.
Pirie Printers, Canberra.

Chalermpongse, A. and T. Boonthavikoon.
1981. The Investigation of Mycorrhizal
Fungi Associated with Roots of
Trees in Sakaerat Dry-Dipterocarp
Forest Ecosystem. Forest pest
control  branch, Royal Forest
Department, Bangkok.

Chalermpongse, A. and T. Boonthavikoon.
19 8 2

The Investigation of

Ectomycorrhiza in Dry-Evergreen



158159UANEAS Ine 40(2): 83-94 (2564) 93

Forest Ecosystem. Forest pest
control  branch, Royal Forest

Department, Bangkok.

Clausing, S., L.E. Likulunga, D. Janz, H.Y. Feng,

D. Schneider, R. Daniel, J. Kruger, F.
Lang and A. Polle. 2020. Impact of
nitrogen and phosphorus addition on
resident soil and root mycobiomes in
beech forests. bioRxiv (unpublished
preprints) :  https://doi.org/10.1101/
2020.12.29.424645.

Corbery, Y. and F.L. Tacon. 1997. Storage of

ectomycorrhizal fungi by freezing.

Ann. sci. for. (online) 54(2): 211-217.

Dokmai, P., C. Phosri, R. Khangrang and N.

Suwannasai. 2015. Above- and below-
ground ectomycorrhizal diversity in a
pine-oak forest in northeastern
Thailand. Chiang Mai J. Sci. 42(1):
80-88

Duangkae, K. 2002. Mycorrhiza: diversity and

development, pp. 187-252. In
Proceedings of Biodiversity of
Forest Resources and Wildlife
“Progress Report and Activities in
2005”. August 22-28, 2 0 0 2

Department of National  Parks,
Wildlife and Plant Conservation,

Bangkok. (in Thai)

Ishida, T.C., K. Nara, M. Tanaka, A. Kinoshita

and T. Hogetsu. 2008. Germination
and infectivity of ectomycorrhizal

fungal spores in relation to their

ecological  traits during  primary
succession. New Phytol. 180(2): 491-
500.

Juge, C., J. Samson, C. Bastien, H. Vierheilig, A.

Coughlan and Y. Piché. 2002.
Breaking dormancy in spores of the
arbuscular mycorrhizal fungus Glomus
intraradices: a critical cold-storage

period. Mycorrhiza 12: 37-42.

Kaewgrajang, T., U. Sangwanit, K. Iwase, M.

Kodama and M. Yamato. 2 0 1 3.
Effects of ectomycorrhizal fungus
Astraeus odoratus on Dipterocarpus
alatus seedlings. J. Trop. For. Sci.

25(2): 200-205.

Kaewgrajang, T., B. Sakolrak, U. Sangwanit and

J. Wongprom. 2015. Growth
responses of Shorea roxburghii G.
Don seedlings associated  with
Astraeus odoratus ectomycorrhizal
mushroom, pp. 66-69. In Forest
Research: Forest Annual
Conference 2015. April 22-26, 2015.
Faculty of Forestry Kasetsart

University, Bangkok. (in Thai)

Klintong, W. 2010. Effects of Astraeus spp.

Mycelial Inocula on Mycorrhizal
Formation and Growth Simulation
of Dipterocarpus alatus Roxb. ex
G. Don Seedlings. M.S. Thesis,
Chulalongkorn University. (in Thai)

Lin, C, Y. Wang, M. Liu, Q. Li, W. Xiao and X.

Song. 2020. Effects of nitrogen



94 Thai J. For. 40(2): 83-94 (2021)

deposition and phosphorus addition
on arbuscular mycorrhizal fungi of
Chinese fir (Cunninghamia lanceolata).
Sci. Rep. 10: 12260.

Lu, X. and RT. Koide. 1994. The effects of
mycorrhizal infection on components
of plant growth and reproduction.
New Phytol. 128: 211-218.

Nara, K. 2009. Spore of ectomycorrhizal fungi:
ecological strategies for germination
and dormancy. New Phytol. 181:
245-248.

Phosri, C., R. Watling, M.P. Martin and A.J.S.
Whalley. 2004. The genus Astraeus in
Thailand. Mycotaxon 89: 453-463.

Phosri, C., R. Watling, N. Suwannasa, A. Wilson
and M.P. Martin. 2014. A new
representative of star-shaped fungi:
Astraeus sirindhorniae sp. nov. from
Thailand. PLoS One 9(5): e71160.
doi:10.1371/journal.pone.0071160.

Poomipan, P., S. Sammayo and P. Reunsuk.
2020. Effect of available phosphorus
in soil on efficiency of Arbuscular
mycorrhizal fungi, Glomus intraradices.
Thai Science and Technology

Journal 28(2): 294-307.

Sangtiean, T. and U. Sangwanit. 1994. Growth
of Dipterocarpus alatus Roxb. seedlings
inoculated with ectomycorrhizal
fungi. J. For 13: 22-28. (in Thai)

Sangwanit, U., P. Suwannarit, A. Payappanon,
J. Luangsaard, A. Chandrasrikul and B.
Sakolrak. 2013. List of Mushrooms.
Biodiversity-Based

Office

Economy

Development (Public
Organization), Bangkok. (in Thai)

Smith, S.E. and D. Read. 2010. Mycorrhizal
Symbiosis. Academic Press, New
York.

Suwannarach, N., J. Kumla and S. Lumyoneg.
2015. A new whitish truffle, Tuber
thailandicum from northern Thailand
and its ectomycorrhizal association.
Mycol. Prog. 14(10): 83

Youpensuk, S. 2006. Mycorrhiza. Department
of Biology, Faculty of Science, Chiang
Mai University, Chiang Mai. (in Thai)

Yuwa-Amornpitak, T., T. Vichitsoonthonkul, M.
Tanticharoen, S. Cheevadhanarak and
S. Ratchadawong. 2006. Diversity
of ectomycorrhizal fungi on
Dipterocarpaceae in Thailand. J. Biol.

Sci. 6(6): 1059-1064




