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Replanting the World's Tropical Forests 

All 'Over出etr'Opics， g'Ovemments are w'Orried ab'Out the c'Ontinuing l'Oss and deteri'Orati'On 
'Of f'Orests. In出epast，血egreatest c'Oncem was l'Oss 'Of ec'On'Omic f'Orest res'Ources such部

timber and frrew'O'Od， but these days， c'Oncem extends increasingly t'Owards the r'Ole f'Orests 
play泊 c'Onservings'Oils and bi'Odiversity. It was t'O f'Ocus 'On these c'Onservati'On邸 pects'Of 
ref'Orestati'On that a tr'Opical f'Orest symp'Osium was held泊 Taipei，Taiwan企omSeptember 
24血 t'O26th， 2001. Organized by the Taiwan F'Ores紅yResearch Institute，出emeeting was 
attended by 39 participants 合'OmBangladesh， Burkina Fas'O， Canada， Camb'Odia， Ghana， 

India， Ind'Onesia， Japan， Malawi， Malaysia， Nigeria， Philippines， Sri Lar虫色Taiwan，百lailand，
United States 'Of America and Vietnam. The 'Organizers assembled a distinguished釘Tay'Of
speakers and pr'Ovided gener'Ous supp'Ort 'Of p紅白ipan飽食omdevel'Oping c'Ountrles. Sub-
titled“τ'he A此 andPractice 'Of C'Onservati'On Planting，" the symp'Osium was divided恒t'O
f'Our main secti'Ons: tr'Opical f'Orest c'Onservati'On;住opicaltree seed research， pr'Opagati'On 'Of 
tr'Opical岡田 f'Orc'Onservati'On and physi'Ological ec'Ol'Ogy 'Of田 esand c'Onservati'On planting. 

In a welc'Ome address， Jenq-Chuan Yang， Direct'Or General 'Of the Taiwan F'Ores町
Research Institute， stated白atsub-仕opicalTaiwan maintains 52 percent f'Orest c'Over， 

including 14 percent man-made f'Orests. As well as providing habitat f'Or m'Ore than 4，100 
vascular plant species， these f'Orests play a vital r'Ole in pr'Otecting this m'Ountain'Ous nati'On 
fr'Omdev拙 ta出 glandslides during tropical st'Orms and e紅白quakes，which合equentlyravage 
the island. T'O pr'Otect these vital f'Orest res'Ources， the g'Ovemment has established佃

impressive system 'Of pr'Otected areas， c'Overing 8.5% 'Of the c'Oun町 'sarea. 
Disapp'Ointingly， ref'Orestati'On with ex'Otic住eespecies was a recuη泊gtheme during 

the meeting. F'Or example Ming-J'Ou Lai and R'Obin R'Ose described the “miracul'Ous" 
transf'Ormati'On 'Of Kinmen Island (178 km2)， 277 km west 'Of Taiwan. Fi白yyears ag'O，出e
island was a desert， but fr'Om 1949 t'O 1971， th'Ousands 'Of s'Oldiers planted 6.6 billi'On ex'Otic 
trees: Acacia coゆsa，Casuarina equisetifolia and Pinus elliotii. Ming-J'Ou Lai defended 
the use 'Of ex'Otics f'Or the ref'Orestati'On 'Of Kinmen:“it d'Oes n'Ot matter if y'OU start natural 
successi'On with native 'Or ex'Otic species， it's the sec'Ond generati'On 'Of tr，田S白紙 matters".
He p'Ointed 'Out that natural regenerati'On beneath P. elliotii is diverse and vig'Or'Ous. 
P. elliotii seedlings d'O n'Ot establish beneath the pine can'Opy， S'O the species is gradually 
replaced by natural regenerati'On. Stands 'Of C. equisetifolia， h'Owever， have n'Ot d'One S'O 
well and n'Ow need t'O be replaced. A study 'Of remnant 'Old trees revealed白紙 decidu'Ous
f'Orest was pr'Obably the island's f'Ormer d'Ominant vegetati'On type.百 leref'Ore，tree species 
selected t'O replace白edegenerating C. equisetifolia plantati'Ons included Litsea glutinosa， 

Melia azedarach， Ficus microphylla， Pistacia chinensis and Acacia COl仰sa.
百 laidelegate， Bunv'Ong官laiutsapr'Ovided a presentati'On 'On the Highland Ref'Orestati'On 

Pr'Oject 'Of the R'Oyal Pr'Oject F'Oundati'On， which has cl'Ose technical and fmanciallinks with 
Taiwan.百lIspr'Oject is intr'Oducing ex'Otic回 eand bamb'O'O species 企omTaiwan and Jap佃
and investigating the silviculture and envir'Onmental impact 'Of man-made plantati'Ons. Agr'O-
f'Ores紅ysystems， c'Ombining these ex'Otic住巴eswith c'Offee 'Or cereals釘 ebeing devel'Oped 
t'O impr'Ove the s'Oil， ameli'Orate the microclimate and provide an ec'O・t'Ouristat回 .cti'On.In 

terms 'Of yields， Paulownia taiwaniana， inter-cr'Opped with wheat and barley， is血em'Ost 
pr'Omising agr'O-f'Orestry system tested S'O fi低
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Although such exotic plantations can rapidly restore canopy cover， improve soil 
conditions and increase villagers' incomes， their contribution to the conservation of 
biodiversity is limited， until they are replaced with natural regeneration.τ'heir continued 

promotion reflects a lack of research to survey白ehighly species-rich tree floras of most 
tropical countries to find fast-growing indigenous tree species that can maintain ecological 

relationships with the indigenous fauna， with which they co-evolved. As our understanding 
of the productivity and ecological suitability of m如 yindigenous tree species improves， it 
is disappointing to see the continued promotion of exotic tree species at international 
meetings， with apparent disregard for the well-known inherent dangers associated with 
introducing exotics into fragile tropical ecosystems. 

Tree planting programs rely on an adequate supply of seed and several participants 
complained that difficulty in obtaining sufficient quantities of high quality seed is seriously 

limiting conservation plantings. Sometimes， s田 dsupply is limited by lack of flowering. 
Richard Pharis gave an impressive presentation to overcome出isproblem by manipulating 
flowering with chemicals. Application of gibberellins， combined with artificially s仕essing
plants， has successfully been used to induce early flowering in temperate conifers and 
probably has wide application for tropical gymnosperms. This technique dramatically 
increases the profitability of seed orchards. Ben Wang， one of the world' s leading seed 

experts， reminded the audience of the proper precautions血atmust be taken when collecting 
and handling tropical tree seed. He identified the timing of seed collection and proper seed 
processing and storage as critical factors determining the success of reforestation programs. 

Seed technologists can establish the best scientific recommendations for efficient seed 

collection， but they訂 eoften unable to ensure出atthese recommendations訂'ealways 
carried out. Therefore， Ben Wang emphasized the need for scientists， policy makers and 
practitioners of seed cpllection to work in concert， to ensure the highest quality of future 
forests. 

One way seed supply can be improved is through seed storage， but many tropical 
timber tree species have recalcitrant seeds， which cannot tolerate drying or storage at low 
tempera阻res.Aderonke Somade and J. O. Gbadebo showed出atmaximum germination of 
three Nigerian M油oganyspecies was obtained when seeds were stored at ambient 
temperatures for up to three months. Storage at 50C and _170C reduced viability. Boby 

Varghese and S. C. Naithani showed that both dried and non-dried Madhuca indica seeds 
could not tolerate cold temperatures， confmning血erecalci佐antnature of血isspecies. 

Tsan・PiaoLin suggested a possible biochemical mechanism to explain recalcitrance in 
tropical tree seeds. He found that differences in the phospholipid composition of the plasma 
membrane might determioe desiccation tolerance. Compared with orthodox seeds， recalcitrant 
seeds have a higher PE (phophotidyl-ethanolamine) to PC (phosphotidycholine) ratio and 
higher saturated to unsaturated fatty acids. 

Several papers dealt with propagation of tropical 紅白 seedlingsfor reforestation 
programs. Vo Tri Chung，合omVietnam， emph酪 izedthe need to combine住aditional
indigenous knowledge with modern technology to devise the most effective methods of 
propagation. Suphawan Wongkamjan et al. outlioed various innovative techniques to 
propagate framework tree species for forest restoration加出enorthern highlands ofτ'hai1and. 
Framework tree species紅'ethose which rapidly shade out herbaceous weeds， whilst a町acting
seed dispersing wildlife into planted areas， thus accelerating biodiversity recovery. Most 
treatments that increased permeability of the seed coat (such as scarification and soaking 
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in sulphuric acid) significantly increased germination rates.百leyalso described a novel， 
simple technique to propagate framework住'eespecies from cuttings in individual plastic 
bags 

After seedlings have been successfulIy propagated， consideration of seedling physiology 
can increase planting success. Ochiai Yukihito looked at the habitat preferences of seedlings 
of various dipterocarp species. He emph出 ized白紙physiologicalsite preference is different 
合omecological site preference. Species出atmay be physiologically capable of grow泊gin
a certain site may be absent due to ecological competition. Such considerations must be 
taken into account when planning enrlchment plant泊g泊 secondaryforests. Yau-Lun Kuo 
and Chung-Teng Cheng found that a higher concen回 lionofC02泊 theforest understorey 
compensated for low light levels， thus enabling small seedlings (2-10 cm tall) to maintain 
high rates of photos戸1曲目is，despite the shade.τbe response to elevated CO2 levels was 
much greater for shade-tolerant tree species血anfor shade-intolerant ones. Sureeporn 
Kerdkankaew et al. also examined CO2 uptake by回 esfrom the aspect of carbon 
sequestration to address the issue of global warming. They found that CO2 uptake was 
higher泊 Azadirachtasiamensis血m 泊 Pterocarpusmacrocarpus and白erate of CO2 

uptake was dependent upon irradiance and temperature. 
In addition to出etechnology of reforestation， several papers addressed sociological 

佃 dcommunity aspects. Samuel Ka泊¥.Iadescribed a successful project organized by the 
Wildlife Society of Malawi to develop alternative livelihoods for villagers living ne釘

forests in Mwanza Dis凶ct.After wide consultations with local village leaders， a fruit juice 
factory was constructed and bee keeping and the rearing of guinea fowl were promoted. 
Interest in these new economic activities has soared， reducing press町 eon remaining釘 eas
of natural forest， while forest tree nurseries have been established to produce seedlings for 
forest restoration. J. B. Lal outlined the so-called “goal-d泊施nsionma甘ix"method for 
plann凶.greforestation projects.官邸 involvescompiling a table with goals as column 
headings (stability of the physical environment， productivity and equity in the social 
environment) and “dimensions" as row headings (ecological， technical， socio-economic 
and泊stitutional).百世senco町 agesstakeholders to consider all impacts of forest management 
on both the environment and the local human commu凶ty.百lisapproach w邸 echoedin 
組 0白erpaper from India. Uma Melkania stressed the need for forest managers泊Aranchal
Pradesh to consider all direct and inter-linked issues for better protection of the diverse 
forests of血iseastern Himalayan region of India， including social， legal， economic and 
cultural considerations. 

百lemeeting included several“co即 位yreview" papers. Nguyen Hoang Nghia presented 
佃 overviewof forest conservation in Vietnam. Despite the ravages of wars， Vietnam 
retains about one血irdof its area under some kind of forest. He called for a ban on both 
logging natural fo陀 stand出ereplacement of natural forest with exotic plantations and 
recommended that innovative silvicultural techr泊ques，such as血e企ameworkspecies method， 
should be developed to encourage biodiversity conservation in reforestation programs. 

Romulo Aggangan and R. Serrano stated that more白血 half of the Philippines' total 
land area is classified as forestland， but only about 5% is old grow出 forest.Upland poverty 
is血.eprim訂ycause of forest loss， so血egovernment is promoting commu凶ty-basedforest 
management to promote sustainable forestry. As of 1999， 4，659 various agreements to 
preserve community forests had been accepted. In order to revitalize the forest indu柑 y，
the government has various schemes to encourage p紅白ipationby血eprivate sector， 
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whilst promoting responsible forest management. Aggangan and Seπ'ano identified血e
need for a nationwide n町田町 systemand longer periods of land tenure as top priorities 
for improved forest m叩 agementin the Philippines. 

B創nbangHero Sah紅jodiscussed the hot issue of forest frres泊 Indonesia，responsible 
for elevat泊gthe coun町 toone of the largest carbon polluters in the world. In 1997-98， 
9.7 mil1ion ha were a旺ectedby frre. Fire is used， mostly illegally to clear land for crops 
or plantations， such as oil palms. Lack of law enforcement is the main problem. Many 
landowners evade detection by satellites by burning on1y when there is dense cloud cover. 

Tuck Y. Chin concentrated on the technical standards of forest m佃 agement白紙

Malaysia is developing to meet its obligation to implement sustainable forest management 
as a member coun町 of血eInternational tropical T加 berOrg制 zation.A few of血ese
include a legal requirement for forest management plans， 児gulat血glogging by sett加g血e
allowable cut， retention of four seed tr，田:sper ha and the routine use of mycorrhiza innoculae. 
To minimize impact when logging， climbers紅'ecut 1-2 years before紅白 felling.

Syph如 Ouksurveyed the stand s加 C制reof logged-over forest in Cambodia， to 
determine the best methods to rehabilitate such釘e部.Cambodia cuπently retains 58% 
forest cover， but the forest is disappearing at a rate of 1.55% per annum; up from 0.56% 
10ー30years ago. Ouk found白紙 loggingreduced merchantable sp回 iesto 0.14-6.50% of 
the species component and removed mature seed trees，白us1加 it泊gfuωreregeneration. 
He recommended enrichment plan血gwith indigenous dipterocarps，泊 stripsbeneath the 
remaining forest canopy. 

Several papers were of high quality and will be of general interest to foresters. A 
volume of proceedings is being produced and佃 yoneinterested泊 obtaininga copy should 
con旬.ctRobin Rose (robin.rose@orst.edu). Although most of the papers were interes出19

民 自由 ownright， the conference seemed to lack logical flow， with disconnected subjects 
following each other and little sense of cont加uity.Lack of round table discussions meant 
that there was little oppo此u凶tyto critically analyze or synthesize血e泊formationpresented 
into a coherent set of conclusions. There w酪 noattempt to produce a plan of action or to 
deterrnine priority areas for further research. In白isage of instant publication on血e
In飽met，I question the value of expensive and largely “passive" symposia with no interactive 
working groups to produce some kind of original output. 

The main criticism of the meeting， however， must be that it did not live up to its title: 
“τ'he Art and Practice of Conservation Planting". Conservation was hardly mentioned at 
all， whilst actual planting of trees w鎚 barelytouched upon. As加 somany international 
fores町 m回出19S，when tree planting was brought up， commercial回 especies and exotics 
were usually the on1y species mentioned. Biodiversity was largely ignored and I left the 
symposium wondering why the word “conservation" had been included血血etitle at all. 

Stephen Elliott 
Forest Restoration Research Unit 

Dep釘佃lentof Biology 
Faculty of Science 

Chiang Mai University 
官lail佃 d50200 
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Environmental Forum for Sustainable Development 

During 22-23 November，百leGreater Mekong Subregion (GMS) Environmental Forum 
for Sustainable Development held a meeting at the Asian Institute of Technology to discuss 
four important issues fac泊g出eregion. This Forum is sponsored by the Asian Development 

Bank，出eGMS Business Forum， United Nations ESCAP， UNESCO， UNEP， and出e
Department of Environmental Quality Promotion of the Minis釘Yof Science， Technology 
and Energy.百lefour issues discussed were: 

1. Exploitation of national resources and development of infras町田tureresults in 
undesirable impact on the environment including the loss of diversity; 

2. Urbanization and transboundary trade have impact on the environment and society; 

3. Market-based resource used to promote industrial growth and environmental 
m佃 agementis impeded by the lack of trained personnel， adequate technology transfer and 
insufficient加vestment;

4. Development and marketing of tourism can yield potentially damaging impact on 
the environment. 

百lemeeting broke up into four subgroups to discuss each of these issues in detail and 

to recommend projects to deal with them. The projects were briefly outlined and for most， 
potential implementers and donors were identified. Many of these projects deal directly 

with ecology and the environment. For example， under Issue 1，出eproposed projects 
included: Conflict aversion through environmental education， conservation and protection 
of aquatic biodiversity in the GMS through ex situ preservation of genetic resources， and 
collection of information on pollution and control of chemicals from agricultural activities. 

Under Issue 4， dealing with tourism， the following projects were proposed: De胎ling
sustainable tourism-definitions and techniques; and basic data collection and analysis of 
natural and cultural phenomena.百lIslast project would involve analysis of血etourism 

potential and c紅ryingcapacity of national parks and other important sites in the subregion， 
and would be implemented by the Tourism Authority of 官lailandwith help from the 

Dep紅町lentof Mineral Resources and other agencies. 
It is hoped that these projects will be submitted for funding and initiated next year. 
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Biodiversity Research and Training Program 
Takes Stock of First Five Years 

百leBiodiversity Research and Training Program fmished its first 5-year phase in 
2000 and has begun its second phase出isyear.百leprogram has been supported rather 
generously by百leThailand Research Fund and the National Center for Genetic Engineering 
and Biotechnology (BIOτEC) of the National Science and Technology Development Agency 
(NSTDA). We here summarize and evaluate infOIτnation presented in its Annual Report for 
2001， which was released at its annual meeting held泊 Udonτ'haniduring 8-11 October， 
佃 dcomment on its future direction. 

As has been reported p問 viouslyin血eNHs，血eBRT Program funds research projects 
泊 sevendifferent program areas， which紅'elisted in Table 1. A total budget of 280.3 
million baht (now equivalent to about US$ 6.37 million) was commit旬ddu出Ig白efrrst 
ph錨 eon a total of 502 projects. Most of the projects (66 percent) consisted of student 
曲目isresearch and回 iningprojects， whereas the most heavily funded釘 eawas systematics， 
wi血43percent of白ebudget for 87 pr吋ects.It was not by design that systematics received 
so much attention; there is much interest in血is紅'eadue to白erelatively large amount of 
work that remains to be done泊describingthe animal， plant， and fungal species of Thailand. 
百leallotted budget for 2001，血巴 frrstyear of曲eSe氾ondPh部 e，seems quite small加

comparison with the frrst phase. This is a result of the economic crisis出athit官lail佃 d
in 1997，合omwhich the country， and the BRT budget， have not yet recovered. It is hoped 
白at血ebudget will gradually grow， and血ata more stable funding mechanism for the 
program will be devised.百lIsis likely to happen within the next year as environmental 
and biodiversity progr沼田泊血egovernment紅e泊 theprocess of being reorganized. 

The BRT Steering Committee凶esto encourage mo問 personsto submit pr吋ects加

population叩 dcomm削 .tyecology， ecological monitoring， and also s∞io・economicp吋ec岱
involving local communities. That relatively few projects have been submitted in these 
areas is p釘tlya reflection of a general shortage of expertise in basic ecology， and a lack 
of avenues for becoming involved with local people. 

Table 1. Number of pr，吋ectssuppo巾 dby血eBRT Program in the First Phase and in由e
frrst ye紅 ofthe Second Phase， with budgets (millions of b油t).

Program arちa First Phase (199ι2000) Second Phase (2001) 
No. of projects Budget No. of projects Budget 

1. Systematcs 87 120.8 21 14.6 

2. Population biology 6 32.8 8 11.2 

3. Ecology， monitoring 22 27.9 0.5 

4. Socio-economics and 17 5.1 2 0.2 

indigenous knowledge 

5. Student support 332 38.1 51 4.3 

阻 dtr剖ningworkshops 

6. Utilization of bioresources 32 73.8 4 1.3 

7. Policies for research 6 7.6 2 1.4 

Total 502 280.3 89 33.5 
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τ'he BRT Progr創nhas supported a significant proportion of the biodiversity research 
being carried out泊 出.ecoun町， and has succeeded in st加 ulat泊git considerably.百lIshas 
been reflected泊 thegrow泊gnumbersof“biodiversity" papers being submitted to scientific 
journals (evaluated below). Five have been published泊血eNHB and several others are 
in press町泊 review.百legreat m吋orityof papers fall into血e“systematics"紅'eaand釘e
published in relatively specialized taxonomic joumals. 

百lelist includes publications恒 booksand joumals， as well as papers proceedings of 
meetings白紙havebeen properly published.官lelist is not right up to date町 comprehensive;
many more publications紅e泊 variousstages of preparation or review. 

Of course， there is much biodiversity research that is not funded by the BRT Program， 
出equ加 tityof which is not precisely known. There are many important projects出athave 
not tapped into BRT funds because they have been able to obtain support企omtheir local 
泊stitutionsor 企omforeign sources.百leBRT Program also住iesto give priority旬 young
researchers and students. Much local research， however， is not published泊 English.τ'he
BRT Program requires血atits grant recipients publish in intemationally recognized joumals 
or books in order to be considered for further funding. 

1t is still clear合omthe list of references白紙 taxonomicexpertise担 τ'hailandis由in
佃 dvery spotty， and is concen回 ted泊relativelyfew prestigious universities or govemment 
agencies.百lere紅'every few qual出ed官加 systemicbiologists.百lemost productive ones 
are collaborating with foreign colleagues (often former mentors) who con帥 ute血eir
greater experience and also foreign museum and libr紅yresources to the task of inventorying 
and describing local species. A young biologist cannot do taxonomy without first becoming 
familiar with all of the existing species白紙 havebeen described in the旬xonof interest 
泊 theregion. Most experts on百凶 floraand fauna釘'eforeigners and most publications 
and museum spec加 ens訂 enot in官lailand，so白紙 thescience of taxonomy must truly be 
an intemational effort. 

The BRT Program will cont恒ueto support research泊 allthe exist泊gprogram釘eas
泊 thesecond phase. 1t is not easy to set fund泊g‘priorities';young researchers will be 
supported based on merit in whatever釘 朗 自eywork泊.百lenext phase， however， will 
initiate some new directions. 1t will support“area-based" studies in which a p紅 tic叫arlocal 
habitat or region will receive coordina旬dproject funding泊 severalfields of study， including 
soclOeconomlcs. 

In order to facilitate coordination and help between researchers， the BRT has set up 
eight working groups in dliferent research areas.百lesegroups， and their coordinators， are 
as follows: 

Invertebrate Group: Dr. Chaweewan Hutacharoen， Forest Department 
Algae and Plankton Group: Dr. Sorawit Powtongsook， B10TEC 
Microorganism Group: Ms. Wanchem Potacharoen， B10τ'EC 
Plant Group: Asso.針。f.官law田 sakdeeBoonkerd， Chulalongkom University 
Vertebrate Group: Asso. Prof. Somsak Par由a，Chulalongkom University 
Ecology and Indiginous Knowledge Group: Asso. Prof. Sompoad Srikosamatara， 

Mallidol U凶versity
Genetics Group: Asso. Prof. W釘 awutChulalaksananukul U:凶versity
Utilisation 01 Bioresources Group: Asso. Prof. Wanchai De-Eknarnkul， Chulalongkom 

University 
百leBRT Program also intends to expand its activities in order ωincrease undergt叫 uate
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student interest in biodiversity， by holding biological science camps during semester recess， 
and offering short research apprenticeships to students. It also intends to sponsor full time 
postdoctoral research， to make it easier for young researchers to obtain needed advanced 

training and obtain jobs. 

Visut Baimai 
Warren Y. Brockelman 

Appendix. Publications from Research Sponsored by出eBiodiversity Research and Training 

(BRT) Program (1997-2001). Most papers cited “in press" have been included， but those 
presented at meetings for which no publisher is given have been excluded. Source: BRT 
Annual Report 2001. 

Summary: 

Fungi 

Lichens 
Plankton and algae 

Plants 

Invertebrates: moIIusks 

Invertebrates: insects and acarines 

Invertebrates: parasites and pa血ogens

Vertebrates 

Ecology and environment 

Genetics 

Bioresources utilization 

Total 

A凶
1

今
ゐ

n
u
n
y
n
u
nフ
ミ

J'且。。マ
'

ζ

U

一'A

1
2
2
2
3
1
I
l
l
-
-
o
 

-
内
，
ゐ

Fungi 

Bussaban， B.， S. Lumyong， P. Lumyong， K.D. Hyde & E.H.C. McKenzie. (in press). Endophytic fungi from 

Amomum siamense. Cannadian Journal of Microbiology. 

Bussaban， B.， S. Lumyong， P. Lumyong， K.D. Hyde & E.H.C. McKenzie. (in press). Two new s戸ciesof 

endophytes (Ascomycetes)針。mZingiberaceae. Nova Hedwigia. 

De司紅din，D.E.， T. Boon住a佃釦g，P. Ruksawong， P. & N.L. Hywel-Jones. 2000. A new species of lncrustocaか'ptella
from Thailand. FungaI Diversity 4: 75-79. 

Hywel-Jones， N.L.， &， G.J. Samuels. 1998. Three large species of Hypocrella pa白ogenicon scaIe-insects. 

Mycologia 90(1): 36 

Hywel・Jones，N.L.， R.D. Goos & E.G.B. Jones. 1998. Hirsutella petchabunensis sp. nov.仕omThailand， with a 

Helicoma anamorph. MycologicaI Research 102(5): 577-581. 

Jones， E.B.G.， S.W. Wong， S. Sivichai， D. Au & N.L. Hywel-Jones. 1999. Lignicolous freshwater Ascomycota 
from ThaiIand: Micropeltopsis quinquec/adiopsis sp. nov. MycologicaI Research 103(6): 729-735. 

Marvanova， L & N.L. Hywel-Jones. 2000. Sigmoidea conωrta sp. nov. and two r紅 'especies from waters in 

ThaiIand. Cryptogamie Mykologie 21(1): 13-26. 
Sivichai， S. & N.L. Hywel-Jones. 1999. Biflagellospora (aero-aquatic hyphomycetes)合'omsubmerged wood in 

ThaiIand. MycologicaI Research 103(7): 908-914. 

Sivichai， S.， E.B.G. Jones， & N.L. Hywel-Jones. 2000. FungaI colonisation of wood in a fおshwaters甘e創nat 

Khao Yai Natioanl Park， ThaiIand. Fungal Diversity 5: 71-88. 
Sivichai， S.， N.L. Hywel-Jones， E.B.G. Jones. 1998. Lignicolous f記shwaterAscomyco飽 食omThailand: 1. 

Ascotaiwania sawada and its anamorph state Monotosporella. Mycoscience 39:307-311. 

Sivichai， S.， N.L. Hywel-Jones. & S. Somri出ipol.2000. Lignicolous台'eshwaterAscomycota合omτnailand:

Melanochaeta and Sporoschisma anamorphs. Mycological Rese訂ch104(4): 478-485 
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