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Some new and interesting taxa of Boletales
from tropical Asia
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ABSTRACT

Four new taxa of the Boletales found in tropical Asia, Boletus dimocarpicola Zang & Sittigul, Xero-
comus bambusicola Zang, X. davidicola Zang, Boletellus taiwanensis Zang & Chen, are described and
illustrated. Austroboletus dictyotus (Boedijn) Comer is a new record to China.

Key words: Austroboletus, Boletellus, Boletus, China, Thailand, Xerocomus.

Taxonomy

Austroboletus dictyotus (Boedijn) Corner, Bo-
letus in Malaysia P. 80-81, 1972, (Fig. I 10;
Fig. I1I: 3) TR 4 F &

= Porphyrellus dicryotus Boedijn, Persoonia 1: 316, 960.
Specimens examined. Taiwan. Nantou

County, Sha Lin Xi ( Ef#& &% £ ), under

Pinus and Fagaceoae forest, 23.X1.1998. C. M.

Chen 2303 (in Taiwan Endemic Species Re-

search Institute, and TNM, HKAS).

This species is common being distributed in

Singapore, Java, Thailand (Corner, 1972) and

now Taiwan.

Boletellus taiwanensis Zang & C.M. Chen, sp.
nov. (Fig. 1. 6-9;, Fig. III. 4 & Sy EMAt a4
&

Pileus 2-3 c¢m latus, convexus demum
planocavus, siccus, brunneus, fuscus, tomento-
sus. Contextus 0.6~1.2 cm crassus, flavus, im-
mutabilis. Tubuli 0.4-0.8 mm longi, flavi, ad-
nati, sinuato-adnati. Porl simplices minuti sub-
roundi vel angulares 18-20 per cm. Hymenium
flavidum. Stipes 4-5 cm longus, 0.4-0.6 ¢m
crassus, obclavatus, basim versus bulbosus,

concolor saturatior, roseo-pruinosus, apice fla-
vo levi, haud reticulatus, siccus, apice flavus,
basi rubro-brunneus. Basidiosporae 15—-18 x
5-5.5 pm, ellipsoideae, olivaceo-brunneae, te-
nuiter jongitudinaliter striae. Basidia 25-30(35)
x 5~10 um, clavata, 4-sporigera. Pleurocystidia
3040 x 10-12 pm, fusiformia. Cheilocystidia
4060 x 8-10 pum clavata. Tramae tubi paral-
leloneurae. Mycelio flavo. Habitat. Under Pinus
taiwanensis Hay.

Etymology. taiwanensis = collected in Tai-
wan.

Pileus 2-3 cm broad, convex expanding to
plane, surface dry, tomentose, brown, fading
brownish fawn. Flesh 0.6-1.2 cm thick, yellow
or pale yellow, unchanging on exposure to air.
Tubes 0.4-0.8 mm long, yellow, broadly adnate,
subsinuate. Pores simple, small to medium, an-
gular, 18-20 per cm. Hymenium vyellow. Stipe
4-5 cm long, 0.4-0.6 cm thick, clavate, equal,
bulbous at base, yellow at apex, reddish-brown
downwards, exposing from the yellow change
to reddish brown, especially in base. Basid-
iospores 15-18 x 5-5.5 pum, ellipsoid, oliva-
ceous brown, elongate mango-shaped, faintly
longitudinally striate with 3—6 striae on each
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face. Basidia 25-30(35) x 5~10 um, clavate , 4-
spored. Pleurocystidia 30-40 x 10-12 pum,
fusiform. Pleurocystidia 3040 x 10-12 um,
fusiform. Cheilocystidia 40—60 x 8-10 pm,
clavate. Tube trama with parallel hyphae.
Mycelium yellowish.

Specimen examined. Taiwan. Nantou
County ( B #% ), Huisun Forestry Nursery (
FHIS), alt. 700 m, under Pinus taiwanensis
Hay., 6.X1.1998. C. M. Chen 230G/ {Type, in
Taiwan Endemic Species Research Institute,
Nantou). Isotypes in TNM and HKAS.

The colour of the basidiocarp seems to ally it
with Xerocomus chrysenteron (Fr.) Quel., a
common species in Asia, usually under Quer-
cus trees, especially in temperate region. How-
ever, the basidiospores of Boletelius taiwanen-
sis are faintly longitudinally striate and it is on-
ly found under Pinus taiwanensis Hay.

Boletus dimocarpicola Zang & C. Sittigul, sp.
nov. (Fig. I. 1-5; Fig. III: | & 2) BHER4-AF &
Pileus 9-13 cm latus, convexus demum plano-

convex , siccus, brunneus, fuscus vel olivaceus,

griseus, purpuratus, tomentosus vel laevigatus.

Contextus 1-2.5 cm crassus, flavus, im-

mutabilis. Tubuli 0.2-0.5(1.4) mm longi, bre-

vissimi, flavi, adnati, sub-decurrenti. Pori sim-
plices minuti subrotundi vel angulares. 2—4 per

mm. Hymentum flavidum. Stipes 6-8 cm

longus, 3—5 ¢m crassus, obclavatus, basim ver-

sus bulbosus, siceus, fulvo-brunneus, puncticu-
losus. Basidiosporae 10.4-11.7 x 7.8-9.1 pum,
ovoideae, rotundeae. Basidia 3545 x 8-14 um,

clavata, sterigmata 4. Pleurocystidia 60-75 x

8-12 pm, fusiformia. Cheilocystidia 45-65 x

10-15 pm, brevi-fusiformia. Mycelio flavo.

Tramae tubi paralleoneurae. Hyphis fibulatis.
Habitat. In sylvis Dimocarpi longani.
Etymology. dimocarpi = Dimocarpus longan

Lour., cola = dweller. This fungus exists only

with Dimocarpus fongan Lour.

Pileus 9-13 cm broad, convex to plano-
convex, surface dry, tomentose to smooth,
brown, olive green, olive gray, and dark purple.
Flesh 1-2.5 cm thick, Yellow or pale yellow,
unchanging on exposure. Tubes 0.2-0.5(1.4)

mm long, short, yellow, sub-roundish to angu-
lar. 24 pores per mm. Hymenium yellow. Stipe
6-8 cm long, 3-5 cm thick, sub-clavate, bul-
bous in base, yellow-brown, dry, punctate. Ba-
sidiospores 10.4-11.7 x 7.8-9.1 um, ovoid,
roundish. Basidia 35-45 x 8—14 um, clavate, 4-
spored. Pleurocystidia 60-75 x 8-12 pm,
fusiform. Cheilocystidia 45-65 x 10-15 pm,
short fusiform. Mycelium yellowish. Tube tra-
ma parallel; clamp connections present .

Specimen examined. Thailand. Chiang
Mai, under Dimocarpus longan Lour., 7.VIL
1998. C. Sittigul 1 (HKAS 32706, type!); Ditto.
6.X.1998. C. Sittigud 2 (HKAS 32707).

This new taxon is placed in Section Boletus,
Subsection Brevitubi {(Zang, 1991; 1996). It is
distinguished by the short tubes, which suggest
a close relationship with Boletus tubulus Zang
& C.M. Chen, but the basidiospores are
roundish, 10.4-11 x 7.8-9.1 um, shorter than B.
tubuius (13-15.5 x 5.5-6.5 um), and the stipe
often punctate, and no-reticulum.

Xerocomus bambusicola Zang, sp. nov. (Fig.

I 1-5) MEMESFITE

Pileus 2.5-3 c¢m latus, convexus demum
planoconvexus, siccus, tomentosus, roseus, sub-
roseus. Contextus 0.4-0.6 cm crassus, flavus,
immutabilis. Tubuli 2-3 mm longi, flavi, adnati,
sub-decurrenti. Pori subrotundi vel angulares.
1-1.5 per mm. Hymenium flavidum. Stipes 4-5
cm longus, 0.4-0.8 c¢m crassus, obclavatus, sic-
cus, longitudinale canaliculatus, roseus, purpu-
ratus, Basidiosporae 7.8-10.4 x 6—8 pm,
ovoideae, rotundeae, ellipsoideae. Basidia 12—
16 x 6.5-8 um, 4-sporigera. Pleurocystidia 34—
40 x 23-27 pm, ventricosae. Cheilocystidia 50—
55 % 15-20 um, clavata. Mycelia albae. Tramae
tubi mixturatae. Mycelio albo.

Habitat. Under Davidia involucrata Baill.
and Qiongzhuea tumidinosa Hsieh & Yi.

Etymology. bambusi = bamboo (Qinngzhuea
tumidinosa Hsieh & Yi). This fungus associat-
ed with alpine bamboo.

Pileus 2.5-3 c¢cm broad, convex expanding to
plane, surface dry, tomentose when young,
pinkish to deep pinkish red. Context pale yel-
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lowish white, 4-6 mm broad, not changing
when bruised. Hymenophore adnate, usually
narrowly so, or depressed around stipe, subde-
current, often becoming nearly free, yellow to
golden yellow. Tubes 2-3 mm long, 1-1.5
pores per mm. Stipe up to 4-5 cm long, 0.4-0.8
cm thick, subclavate to subequal or nearly so,
pinkish to purplish, usually somewhat longitu-
dinaly sulcate. Basidia 12—16(18) x 6.5-8 um,
4-spored. Basidiospores 7.8-10.4 x 6-8 um,

ovoid, rotund, few eliiptic. Pleurocystidia 34—
40 x 23-27 um, ventricose. Cheilocystidia 50—
55 x 15-20 um, clavate. Mycelium whitish.
Tube trama with mingled hyphae.

Specimen examined. Yunnan. Yongsheng
County, Xi Sha Village, He Ba Chang ( k85
¥ R W S ), alt. 1,800-2,000 m, 21.IX.
1998. Zang 12429 (HKAS 32747, type!).

This species is best recognized by the
roundish basidiospores and being associated

Fig. 1. Boletus dimocarpicola. 1. Basidiocarps. 2. Sterile hymenium showing pleurocystidia, cheilocystidia, and tube-
trama. 3. Basidiospores and basidia. 4. Pleurocystidia. 5. Cheilocystidia; Boletelius taiwanensis: 6. Sterile hymenium
showing pleurocystidia, cheilocystidia, and tubetrama. 7. Pleurocystidia. 8. Cheliocystidia. 9. Basidia and basidiospores,

Austroboletus dictyotus: 10. Basidiospores.
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with the bamboo Qiongzhuea tumidinosa Hsieh
& Y1i. The color of basidiocarps is almost simi-
lar to Xerocomus puniceus (Chiu) Tai (Chiu,
1948, Tai, 1979) but the specific character sep-
arating it are the roundish basidiospores.

Xerocomus davidicola Zang, sp. nov. (Fig. II:
6-9) Bt E A
Pileus 5-7 cm latus, planus, siccus, tomento-~
sus, convexus demum plano-compressus, brun-

Fung. Sci.

14(1, 2), 1999

neo-griseus, cinereus, ochraceus. Contexus 1—
1.5 cm crassus, albo-flavus, immutabilis. Tubu-
li 5-8 mm longi, flavi, sinnuato-adnati, sub-
decurrenti. Pori rotundi vel longo-angulares, 7
porae per ¢cm. Stipes 7-9 cm longus, 1-1.5 cm
crassus, obclavatus, reticulatus, flavidus. Ba-
sidia 15-25 x 10-12 pm. 24 sporigera. Basid-
iosporae 11.5-13 x 6.5-7.1 pum ellipsoideae,
leves, hyalino-flavescens. Pleurocystidia et
cheilocystidia 80-106 x 10-15 um, ventricosae,

i)
£
5

I, "" i

L... i

g

Fig. I1. Xerocomus bambusicola. 1. Basidiocarps. 2. Sterile hymenium showing pleurocystidia, cheilocystidia, basidia,
and tubetrama. 3. Pleurocystidia. 4, Cheilocystidia. 5. Basidia and basidiospores; X. davidicola: 6, Basidiocarps. 7. Ster-
ile hymenium showing pleurocystidia, basidia, and tubetrama, 8. Pieurocystidia. 9. Basidia and basidiospores.
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rostratae. Mycelio albo. Tramae tubi paral-
teloneurae. .
Habitat. Under Davidia involucrata Baill.
Etymology. davidi = the genus Davidia, cola
= dweller, exists only associated with Davidia
involucrata Baill.

Pileus 5-7 cm broad, boradly convex becom-
ing irregularly plane, surface dry, tomentose,
often suede-like, margin mostly entire, rimose
in age, brown-gray, ochre-brown, ochre-gray,
often with vinaceous tints at margin. Context
pallid to slightly milk vellowish, thick, soft, un-

Fig. III. Boletus dimocarpicola, 1 & 2. Basidiocarps growing under planted Dimocarpus longan; Austroboletus dicty-
otus: 3. SEM of basidiospores. 5. Basidiocarp; Boletelfus taiwanensis: 4, SEM of basidiospores. 6. Basidiocarps under
Pinus taiwanensis.
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changing. Tubes 5-8 mm deep, 7-8 pores per
cm, sub-decurtent, yellow, pores unchanging
when bruised on young basidiocarps. Stipes
7-9 em long, 1-1.5 cm thick, clavate, tapering
downwards, striate at apex, widely reticulate at
middle, with the yellow ground showing be-
tween the innate, whitish reticulate. Basid-
iospores 11.5-13 x 6.5-7.2 um, ellipsoid,
smooth, inequilateral with a suprahilar depres-
sion in profile, hyaline to pale yellow. Basidia
1525 x 10~12 pm, broadly clavate, thin walled,
2-4.spored. Pleurocystidia and cheilocystidia
80-106 x 10-15 um, fusoid-ventricose with
elongate necks and rounded to sub-acute apices.
Mycelium whitish. Tube trama of paralle hy-
phae arranged.

Specimen examined. Yunnan. Yongsheng
County, Xi Sha Village, He Ba Chang ( 7k % #%
BB ), Under Davidia involucrata
Baill,, alt. 1,888 m, 21.1X.1998. Zang 12928
(HKAS 32749 type!).

This taxon is distinguished by the pleurocys-
tidia and cheilocystidia with long fusoid-
ventricose and elongate neck; this is a diagnos-
tic character for this species. A similar species
is Xerocomus griseus (Frost) Singer, which is
usually associated with Quercus but X. davidi-
cola has been found in Yunnan only in a stand
of Davidia involucrata Baill. This tree is the

only species of the genus Davidia in addition to
being considered a relict of the Tertiary pale-
otropica, and an endemic species distributed in
Guizhou, Hubei, and Yunnan.
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ANeT Newsletter

International Network for the Study of Asian Ants / DIWPA Network
for Social Insect Collections / DIVERSITAS in West Pacific and Asia

Kota Kinabalu 2000

Semut-semut di Asia

The 1st Announcement of the 2nd ANeT Workshop

Workshop place: Universiti Malaysia Sabah in Kota Kinabalu,

Sabah, East Malaysia (permanent campus)
Period: 2nd to 6th November 2000

(4th to 6th: Excursion to Crocker Range)
Workshop Chair: Dr. Maryati Mohamed, Tropical Biology and
Conservation Unit, Malaysia Sabah University

The workshop will be held by ANeT, an active group of DIWPA (DIVERSITAS in
West Pacific and Asia), to promote studies of Asian ants and establish excellent
reference collections of ants. First workshop was held at Bangkok, Thailand in 1999.

The purposes of the coming 2nd workshop are :

1. To assess the current status of ANeT and establish official organisation of ANeT
2. To present quality papers pertaining to myrmecology in Asia

3. To discuss collection techniques, especially of rapid assessment of ant fauna

4. To prepare for DIWPA Biodiversity Observation Year (BOY) which starts in 2001

Fill up the registration sheet soon and sent it to Dr. Maryati or Mr. Bakhtiar. The
deadline for registration and abstract is the end of August. Proceedings will
hopefully be published by Universiti Malaysia Sabah in 2001 as a paperback.

Participants are requested to pay US$ 65 (RM 250) as registration fee on the first day
of the workshop. This includes all the expenses during workshop and excursion,
including accomodation, food, local transportation, etc. Those coming from
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Abstract

A sudden death of longan was first recorded in 1998 in longan plantations in northern
Thailand. On the ground surface beneath the affected tree canopy, basidiocarps of Boletaceae
mushrooms were observed protruding from the soil. Affected trees turned yellow and died
within a few months. The soil covering the trunk base and root system of the tree was removed
for thorough examination. Certain species of ants and ant nests were found in the soil close to
the trunk base and roots of all affected trees. Ants of Pseudolasius sp. in the soil were
occasionally seen to carry a ground mealybug crawler. We infer that ants are the agents that
spread ground mealybugs from one root to another. After infestation with mealybugs, roots
became covered with fungal thizomorphs or thecae. Inside the theca tunnels, there were a number
of mealybugs feeding on the root. Ants of Psendolasius sp. were seen tending mealybugs in the
tunnel. In return, the ants obtained honeydew secreted by the mealybugs. Honeydew from the
mealybugs may also provide the fungi with nutrients required for vegetative growth and
basidiocarp formation. Encasement of the fungal rhizomorph around the mealybugs may help
protect them from predation, parasitisation, desiccation, and adverse weather conditions. The
fungi may have a mycorrhizal relationship with longan. The mushrooms they produced are
edible, and fetched a high price as a delicacy. The mushroom species included Phiebopus
portentosus (Berk. et Br.) and the longan mushroom, Boletus dimorcarpicola Zang et C. Sittigul. The
latter was first observed in tropical Asia.
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Introduction

Longan (Dimocarpus longan Lour.) is the most valuable fruit crop grown in the
northern region of Thailand and is very important economically to a number of
growers in the area. Like other crops, longan has been subject to attack by diseases
and pest insects. In the past, few reports on longan pests have been available. In our
study of major diseases and insect pests of longan we recorded longan sudden death
for the first time in 1998. The disease was observed in orchards in areas newly altered
from natural forest to longan cultivation. It was first noted in Li district, Lam Phun
province, and later it was recognised in Chiang Dao district, Chiang Mai province,
The two places are about 260 kilometers apart. Leaves of affected trees in both
locations showed chlorotic symptoms and were drastically reduced in number and
size. According to growers the affected trees could hardly survive, especially during
hot and dry periods. The focus of our study was to document symptoms of longan

sudden death and characteristics of other organisms involved in the incidence of the
disease.

Materials and methods

Above-ground symptoms of longan sudden death found in Li district, Lam
Phun province and Chiang Dao district, Chiang Mai province were closely observed.
Beneath the canopy of affected trees, basidiocarps of mushrooms of the Boletaceae
family grew conspicuously on the ground surface. Some of the basidiocarps were
collected and brought back to the laboratory for a closer examination of the
characteristics of the fruiting bodies. The fungi were identified to genus level. Soil
from around the base of the trunks of diseased trees was removed and the tree roots
were inspected. The soil from all affected trees was found to contain ants of several
species. Specimens of the ants were preserved in 70% ethanol and sent to the

Department of Earth and Environmental Sciences, Kagoshima University, Japan for
identification.

Results and discussion

The symptoms of leaf chlorosis, reduced leaf number and reduced leaf width
and length were easily visible on diseased longan trees in affected orchards at both
locations. In Li district the dead young trees, four to eight years of age, still stood in
the orchards (Figure 1). Inspection of the root systems of dead trees revealed that the
mushroom rhizomorphs were no longer alive. The rhizomorphs were black in
colour and remained adhered to the root surface. Likewise, the fungal myceliain the
soil were rotten and turned black. The ground mealybugs feeding on the roots had
also disappeared.

Mushrooms of the Boletaceae family were observed to be involved in the
incidence of longan sudden death. Two species were found to grow out of the
ground beneath the canopy. One was identified as Phlebopus portentosus (Berk. et
Br.), locally called "Hed Ha", and the other was longan mushroom, Boletus
dimorcarpicola Zang et C. Sittigul. The latter was recorded for the first time in

22
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Tropical Asia. Both of them normally produce fruiting bodies during the rainy
season in the months of June until October. The fungi were also observed to fruit
when the trees were given ample water by growers at other times of the year (Figure
2). The vegetative bodies or mycelia of the mushrooms grew within the soil, from
which they presumably derived nutrients. The mycelia became firmly compacted
together to ferm the fruiting primordium and rhizomorph sheath. The
rhizomorphs then enveloped the longan roots; in severe infestations, the whole
length of the root system was covered with rhizomorphs. Efficiency of water and
nutrient uptake by the longan root was probably impaired. For this reason, the
affected trees were unhealthy and eventually died.

Another organism, a mealybug, was found to be associated with longan sudden
death. These pink insects were confined largely to the subterranean portions of the
Iongan (Figure 3). In the laboratory, the biology of mealybugs was observed. Both
males (winged form) and females were found on root samples obtained from
affected trees. The crawlers or fully developed first-stage larvae that emerged from
the mother were the primary dispersal stage as in other mealybug species. In the
orchards, ants of Pseudolasius sp. were observed to carry the tiny crawlers from
infected roots to adjacent uninfected sites (Figure 4). This is probably the principal
way in which ground mealybug infestations spread. In addition, ants tended
mealybugs. Similar behaviour has been observed in the relationship between ants
and mealybugs on pineapple reported by Rohrbach and his colleagues (1988). In the

Figs. 1-4. 1, Dead young trees of longan in Li district. 2, Mushrooms
(Boletaceae). 3, Mealybugs. 4, The ant, Pseudolasius sp.
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present study, the body of the adult female stage of the mealybug was oval in shape,
pale pink in colour and covered with waxy filaments. It was examined and placed in
the genus Paraputo sp. In addition, eight other species of ants, Pheidole plagiaria,
Myrmicaria brunnea, Odontoponera transversa, Solenopsis geminata, Tetramorium
bicarinatum, Technomyrmex sp., Tapinoma sp., and Pheidologeton affinis, were
collected from affected sites. Solenopsis geminata was introduced from South
America into the continent of Asia (Yamane, pers. comm.). It is possible that some or
all of these ant species may contribute to the incidence of longan sudden death.
Newly infected trees were normal in appearance, and only the subterranean
portion of the basal stem harboured ground mealybugs. The mealybugs may secrete
honeydew as a nutrient attracting both ants and mushroom mycelia. Therefore, we
believe that mealybugs come first, and are followed by the mushroom rhizomorphs
and the ants. In one study of a mutualism between ants and mealybugs, Itiocka and
Inoue (1999) noted that many species of honeydew-producing homopteran insects
have mutualistic relationships with ants which defend them against their natural
enemies in retum for honeydew. In the case of the mushrooms, these rapidly grew
to maturity and then decomposed. When the fruiting bodies approached maturity
and at the time the hymenophore was just about to open, they released an odour like
that of mold. The diffusing smell attracted a kind of unidentified small fly to come to
visit the mushroom basidiocarp and lay its eggs. A number of larvae soon hatched
and began consuming the mushroom flesh. After only two days, the mature
basidiocarp had decomposed to leave a black fluid on the ground. The fly larvae with
a number of basidiospores attached to their bodied then sprang away. This may be
the way that mushrooms disperse. Such sequences were observed at both study sites.
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and natural control of the
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