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COMMON FOREST TREE DISEASES IN THAILAND

Aniwal Chalermponuse
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INTRODUCTIONN

Parest  phunation it Thailand  was and charsoul, village woodlors {agroforesoma)
initigted with Teak { Tecrowa prowiy Linn, ] suil wnd warer-<hed renahilicacion, and vzl
by Taungva system dagroloresieyt al Phrage planrations are Deing gatablishel i eglensivels
Province, Morthesn Lhailasd, 0 1906 bt deraded areas,  Uhe o species used are
larper-scale plantation only srarted o 1] Tectovin prandis Tinn g,
(Rucrkonl and Sangpoo, LHE86E AL present, ex Ciordon, £ caribeed SMoete v, fosdirenss;
plaatation procrame dealing with foclwonad Fucalvprus camadduiensis Dehin,, Casiarine

.12.'n.||I:.1I Tunest Bescarel Laboralone wo! Tranope Center, Bosa,
Mkl G0, Teaisand

PFuresl Deparcmen
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Jungfolione Mig., Lewcaena leucocephala
de Wi, Acdcne awerowocfoese Cuni, A
wmapgiend Wl Sweetenmie macropheli
King,, Preracarpus sigoracarpus Kotz ., Melia
agevigrach Linn,, S prerocangmes whind iy Roab
Mogew odoraty Roxb., Afzalip vulocarpa
Craib, Pawlowii tommeneasa {Thunh .} Sreoad.,
Crodor swdfvreies Kure,, Dofbergie cochig
chinensiy Pierre, Gaisheg arboreg Roxl,
Tl idncara Taul:. wvar kerril Micl=en,
Fhizaphore aeseniato B R swerongie Poir,,

and gy apecics of hambaos,

With rhe development of large-scule

Alantwsions i Lerm of menceulioe, the danees
af Tosses due ro pesrs and discases has hecome
agpazene 2nd increased.  Uhis paper briglly
discsseis the corrend state of knowledee with
regard to discases found in nurseries, plinia-
tionis. senural [oogsts, logged « over areas, newly-

ledbed simbes, urhan rrees, and forest prodocts,

MATERIALS AND METIIODS

Forcat pathnlegy research slared ac the
Fowal Fores. Depariment of Thailand in 1977

with appeinimen: of coe farest pattolegst and]

u
W appainimenl of one forest pathologis
the provision of Timited eguipmen, Japancss
ad s 1981 bas provided g well-couiped k-
sawry in which foress padholesy research has
alcxpanded | ag curtemn rascarch aciivities

e as follows:

l. Tee survey diseases in

[aresl erosyalens,

20 Testudy dliseises of o
and seeds.

3o Lo sy pucsery, plancacon and
narial Forest dhsepses,

a. To sudy soil microbinlogy &nd
'\-Ilil ||\_|r.'|!_' I,Iibl;ﬂi,'\,',l;.'\-_

£ Tostude myaerrhizae and M -living
mucroorganisms of forest e,

G, To study rthe rasonomy ol Lorest

fungl in Thailaml,

T Ta collevt specimens and culiures
of important forest e diseoses and micoe-
organsiis i eslablish on Farest pachologs
LS.

. To smudy edible, poisonoos woul
11:d|:|||1| ||'|.|'\-|||\_'|I_\||'|F_

Y To study entameoactons Tui

14, o siudy urban-iree dizzascs
I Too osady  woladecay Tung: o
el Cellesd mbers wnsd forest produocrs,

12, Ta stady Tovesl Dre-meecl-dhseass

relatien: b

12 T arudly fiter decomposicion and
nuairient reeveling i vanious Toresl ecosysiems.,

14, o study the hick and ceclogs

af currann damgercus Tores) Iree dseases,
L5 Testudy comrn] recbnugues reladee
o chennieal, saodogieal, silaculioral, selection

ul restsrant variery, and  aneerided  conicel

il "|s:|'\._
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RESULTS AND DISCLSSLOMN

Seed-lorne Discases

A wide vanely of sced-horng macre-
organismes are capable of destroving seeds
during stozape, wler sawing and Delore ger
minazion, They gencrally columize seed nutricnt
reserves hefore they are fully mabilized and
then destroy the seed sinbrve. Various factors
can enhanee these lesses, including damage 1o
the seed coar and declimng eabiliy and
perminabilivy of the sgeds (Giksan, 1978 and

Seergaard, 19

Seed-barne organisms comeomonly causs
damping odf, blight, wilt, snthrscncse, lzafl
sped, canker and mesaic dmeises

& )

Chalermpomngse #f o, 194 reported
semd-horae Tungi of 21 general associates] with
seeds L 30 broad-Teaved and conilerous irees
in Thailand. [ was svadent thar seeds of most
forest trees indigenous o Thatland careey g
wide range al Tungi and bacter,

Pongpanich and Chalermpengse (15985
also studied semd-borne Tungi atfecting commuzon
lramboo species grown in Thailand, manely o
Dlenetrovisaneas srictuy Meer, Boradess narans
Wall,, Gieantochios  Fesskerliong  (Kure.)
Back ox K. Hevoe and Thyesosiachys smensis
Gamble, The acthors repoertesd Uhat 48 speaies

al Tungi wers identifizd,

2064194

1w noticeahle inas Tung i
bamisen seeds more thin secds ob pererns
sopest trech. Howeser, The germmabelcs ol

B by seeds wears als norahly high Ps0sni

i stored nel more IRam one vl
The besi contral ror seed-bore diseaswe
5 Lo callear nealthy seed ansl sose i ande
aptimum conditions u requned.
[rererioration of the seeds 1 penerall
gowverncd by the maisrore content vl e seedy

amd by storage condibiens, mainly hemed b

and temperatare. The only offecive matlo

al preventing duemawe doe o sterage fure

by staning weeds indry conditians and il a

Lernperaiure 03700 which i fingas growdl

en the seeds. Ch sl ~eed drescings, s

an Benlate, Dxwanil, Saprol, Theoon @l

Captan e comeienty wsed in Dhailand.

wursery Ddiseases

Abheut 50 Toresl norsciics have begy
ssrablisned in  baelend wricn pooduey oo
rnan W millions of seedlings per o arnur,

Faresl (ree specios are often attacked 2
serios discases during the rainy sgason
following nureery diseases are very conron

in T haelancl:

1. Damping off

Damping off is an mposan discases:

of sesdlings af Fucefveruy soop, Gon

arinven, Melie pookieech, Tetrameles mw
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MNeufaivia [opesind Dok, O

o A crloeore, Ovdivoeeg Jusags,

Py Lot woed TG e et 1 e seres

e b railing] (C halermponese, 1%

especatlly Dot ey season (May o Sepe

temherl, Domses o vonng scedfines ealimated
L ] L,

R TTR Lo [ inseme nesseries. The dicense
may destroy rhe enfite ngrsery slock moene
FRLCIY acl=af DUl may fel bz i||||l:l||1|||l, il
sihet wemwrs, The wse of chemicals and i
aseal |'i|_.1|'| ||||:1-:'I_'r ey siie peconrnended .

Aeed prolection e fungicides Bs sometines

el e, bl reenlts are olten also inconsistent
Increasing the rare sl anilormily o seed
vermmaczon genetally rechices tessos . However,
Faraisnsles iy somesimes reduce the ameand
wd szend Gl peronmain O lemperatures are
Applvine norganic acids tnoedoee soil

o wboul 55605, dreaching soils wih

sl b

spslemie Dangictiles,  lreating T

soar; with merhy] bromide, ehloropicein o

wotles i e pood] disease conrmol . Conrol

nt ke

walering anc modificarion of the ursery

covironmen  makeny, it unfavorahle  For

pesl

dieuse infearion, are e

vonpollimg damping off iPereraon a:ul Smith,

e [ hisesises
Powdery mildew (v spot is the

sl scniens disense of  Adeociy u

JHTI)

densiry ol seadlings, vestriciion af

al

Zlh

r
=

R LR

sevd bzt oo SOCTHIE Iedeciion has een

recetdod it merality of abour 5% Carsful

olservalions rev d that seedling al Avaein

wericwlaeforniis gwnd Pelioaphorim dagerentio
neinrby were also hosts of this powdery mildew,
The dlisesse can by controlled by spraying
chemicals sush i Benlale,

ooty mould (Mefinde ap s reporned

o attich leaves ol Acecia e gleedonmis

AN many 5 » ol mroduced Avacie Irem

Australia planted in Prachuak kirikarn and
Rarchaluni proevinee, souti-westeon | baland.
Intection is rather begvy on leaves, ol abler

riny, inlection rare seanis 1o be reduced, o

contrel has seen siocied yer

Weadle conts ol Pirus merkasy
Iovwribieg have heen recorded a1t Boa kasw
nussery . Hod, Cloangmai assovipied  with
lhi I'IJZ1|:'i J'.l.'-,lJ.".'(.\-.l'n:'r.'ﬂl'!.l."r feeliane, o, b
evgtieenecteen, Lo ovesfrafe, Melveferma sharsmaeson
and Cieeredla i.'.'.'?]l.-'fn'll.f?l'tl. Tl tlisepses canse

infection from 2100 of seedling L bBue

moertaliey o5 abour 2000% 0 Control can be
achizva in nuzsery beds by vepeated applica-
don of Manch with svstemnic fungicides such
as Heolate, Fundazal or Daconil. Marmally
A6 applivativn at 1-1 week inlerval will give

wdeguare ol

Black tar spos (Phefuchors pievacispd
ur Leaves of Merocprpuy macrocgpny are pre

valent i forcal nueseries cheoonghout e
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CONTITY  Salls e sovaly celaluiun ol ony

vuar sesdlings, Beedlings o7t

goinis are alsa inlecred., Less fracuent |y

i maerncarpes seodings are affacted by the

Teat spul (CErCoEDOTE 21,

Leaf h

ghi STl sl

eiopdden) an dHopes ferree wedlings 0 Sakoera
Priviecs norsery has cased mare i Fh-EOiy
ranrialiny, Svsrerm Cusgizides seenn control

thi= disgnse cffesively

Maravafia pterocand sy el cocorded
an Lol rast of Potberzi cockiociiness
seodlings o Sukacrar Projec, Makorn Ratcli
simiandl ASLANCANADA seed Cenfer

seecdlings of 448 months are vers susceprible

dhusia pe seeon ol the veir, Coneeal van be

=
acieved by aprraving withosclphor dost, Benlare,

Pundazat ar Dawaril

Leaf tost of Teak o Tecrone geoedisd
ocenrs throwshonr its range of distriherion.
Pl disease, caused by O fectonae, (s

micreeyelic Tose allaeking onby Teak luvs,

The damteee 1% severe on voung seadligs and
planations, The Teak tust can B confrolled
kay .|-:'||'||i|_':3ri|1n af seslenic I'|II'|g_il.“'i|.1l.".- n nurseres
bt in oplomtation, it may be conirelled oy

anernre the canopy.

A posedery milidew . Loeinwda fecionoe,
is communly widespread in leak aurserigs,

plantations and natural forests,  Howevar,

i L]

s s e e

P camm el Ao o e s
Jesves are sie along st feal by leaves curog

porengl jewi-Lall,

mloedle twst, e (sl

win Toung an Mioes Sesivg seedlings of &2
s al B Loang nuseery, Chiangmai
in 19, Very lew imlection rate wis recorded
bt 1=2%0 i nusery,

Haveneha sp., leal rust ol A
atoragisenyg soedlings was recorded in the
pursery center ol the Sakacrar Project, ME
[Phailand . Ahout SO0% infeoiion wis deleiel,

Sealcmic lonwicides can contred s sl

Anather mperiant Foliaee thsease is Phoeasep-
Joes el b, el spol el Ercafyniuy cani-
Thi= 1= w0 pew reeord it Thatland

il is,

and the fesl i@ new ene Tor the palhogen

it and 7

alermpongse, |985)
A Rood rods
Hetivobsiaiumg

COTHDRONNT CRll e

cowrl el ef feak ¢ Tectons geadrdisd Tnonseries

particielarly on sies wilh poar- deainege. The
affeered seediops should be removed  anl
destreyed while the seedbeds shoulid be spraved
with sestemice Funeicides.

Aosewere collar sol el Medle agedaraoi

seedlings was Tound  al nersery, Sakueral

Frovect o fanuary, 14983 after o pericd ol

feaey rain, Infeciion eocuiied divectly on
the Base of the man stem causing rapg will

ol fohiape sl subsequent death et omfeorad
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sl iy, seadiings proshocee new

cpronts el the doad rezon, Moniales
st s lighe b inlecion e was S0
WLy, Phemphrhora sp, Faosfeomg =
wod Mercesg sp owers deteered onoaszected
urls,

Planring stimpe of ek ¢ 0t gradiog
sored urder groundd are ollen destroyed hy
Harrpaefivtiaciig theobeoioe (15 9050, Hiow-
cer, susviving sioed stomps eotplant muoch
Eereer taan freshlv-lifted sbumps dhaea-ad,
15, Comizol can be acloesed By dlipping
slumzs in HLOC0-20,000 piin Beakate, Dhaca-
ml, Puadgenl, Yitavax or Saprol Tor 10-39

i, fefore slorage.

Plumbatien Dlsemses

1. “uwtrienl deficiemey

Ewcalpgiius comgtdifensis, an iniro-
duced species Fromm Australia, = wisels raised
for many puepeses in Thailand,  Mineral
deficicncies are prebahly che most serivus
proflems of L camaiiliclonsis, [ W[ TE
known discrder ix boron-deDeierey, bat Iack
ol ™, P, B and ether majnr and minor elemmenty
are alsn abserved, The svmptoms ol nalzenl
wilh aliseise

deficiency may b conlased

Vel [|_|,- listin ::;.-L‘:u-.::l.'- 55-I'|'||'|I-f'||'.‘.‘\. WALLEN Y
appear during the dry season (hot scasonl
and dizappear on the onsel ol che rams. Al
fimit the feavss tueo wellow, Chen reddish
Rark

putple anel then thes e cast away,

iy

220 WA wi

Aecrosis mae oo leading to death [l

ofoall o L e The prosress of hese

ox iy b alicd by sprosan o fecilivieg

he deticient nuinents.

wilh o

2. Kol riods

Fuar tats in terk plantabons valsed

Hlofeentmaddioim T L, TRt L LT R TP
and F, pxvsproegen Baee becn recordac mowel
and water-logged areas The Feme peoeraly

spread drom inlecied rooss kil rees n

apauns,  Chloresis and eal i seecde the

w Pall mvar wiene

depth af the trees, which

poaring iz shallow,  Centrel can oo ac
b rhe remuoval el inTeecd stamps, Avoikine

al sites Taeouring the diseasss el seoom

mengded

Rl Tots cunused by Flsaranin qospon
andd £ vedfane aoe Tiequanrly found in Cewe
peboren plantations,  The same proceding
weed 1o canral reor to ol teek cast be applicd

fror these diseases,

Wl anw] digbiges of Pioes b

ana

Fimies e ¥ Qe 1A v The mosl Series

prahiems ai plantacion age anoeut 1214 v
Martality ramges up o B9 Planiasias

histery fndicated thar 2 continnnos vears of

theaegit gave rise ro the condition in Uk
hiri provinoe, and al thie Moy Saras

Al the

Improvement Center, Cliang

sitrne Hene 12 vears old Adeacie suricwizefan

ala drv site in Rarchahiz: provinee al=a el

ol complenely.
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Rewel colin rar of Crofon selivrins
caused by Frsaeienn st ooears in Prachuab
Kirikarr Provinee, Soulhi Thailand,  The
pahogen atacks roor gad colar regons of
2% year ol precs resulimg an owilting ang
desth, 0, ssbivegins hos been establishecd
in plantarion of mere than 7,000 rad by Thai
Fankwa Cu, for the purpase ol prodocing
predhicinal prodecrs (o of & 1981, Conbal

i aehicved by improvel drainage o allectad

F]n]'_|_||;|:_ arvas and the retoval of infecied

plarn -

4, Stem and branch diseases

A canker disease, Sooieoe Beemaioomny
lnperfost soees Sk wedoerl) wiused
25 300 mortality in 12-16 years eld teak in
tac-Kah =eed Orchacds, Phayae provinee,

porth Clkailend,  Comeal was achicved by

suritpring oul lesinns and painting with Sanra
ys fungicidal paste. Adtor 12 vears, new
callus envers e canker woils,

inlation ot Hetraodipaodie Swohioree
an siems and branches of Cpsudring Jwiy
Bahindong plantation al age 45 Vours s
wilting und dickack of shootz o ANakam
Prss bom aned Sopian Bur provinees (00015
anc M pespesivelvk Confrel 5 very

dirTienlt, bu remaving inlevied rrees s soon

as pussible and-up rouling SIUREs ae e 2live

inmiairmtamg the incidense of the diese,

C200 - 2ZR01IRY)

Coummesis ol devesrald Dol epdis
crsdienaly 1 coinmon at dry st associaiod

with splting aml swelling ef the Dars

4, Hearl rot

Heart rol ol 12 o ldepar-eld

ceedaraoi plantatines associated with a Phes

e g, has moen absered in B0 Ol rees
wr That Plywood Company o G hachaengsan
prmvince,  Uhe degraded lops can only be
pee:l T hardboand chips instead ol plywond
venger,  Dheback capsed by Grapkive sp

alse aeors, Aveidance of wel sies Tor plasling

angd sclection ol resstand variezes dis eoom-

menuded .

A, Mistletoes

Dogedrapfiiioe periaedae i comnnn

o Teciimge s Bevers danmaps was
albservesl in Krao Bin leak Plastion, Bacha-

bur province where RO-90% o7 rrees acljacent

e il sl rice fLelils werz darnzged. Conrnt

it only e integrated wirn prinang and thinmng

aperation «s chamical somnrmnl s oo SXpensye

red eimaging 1 1he sorroundisg coviresment,

i, Foliage diseuse
Blost comimen Taliapge diseascs in 2l
rations are caused by members of imperfizcl

Fongi, Asci

el Basidwormyereimad,

il

Thnese  disegses  affect  phonos s and

fhs tedioe growl, (Rves teciooe, 1 L

e il

il Lfvmcndidon fE fealinnet, o) o

s,
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are cemmaniy roend moeeak plantations Bl
Al AUTIIY PIrOartian s Posadoriags s
s b o cise al spails on Rfcogfiong

winl R

e,

el Forest gnel Ligredb-asver Aren Diseisgs
1. Hearl rois
Heart rois account Ton the mios im
premant less e natural Foresr timber prodoctinn
Infaciion mocurs

wnil lopged-over forests,

criacks,

theawhy Broken  bramches,
weers gnd pnimal swounds, koot and e
oamy

Crapoderma applomaiu, O austeale
a0 fedefend commaozly cause budl and
el s o wide rnge of Tarest Liee species
a Thaland eapecially nn ENpteroceeoas plpius

in

amd wiher species ol Diplerccarpac
whic o SR ol ogs may be attected. ] e
Iieei can alao cause butt sl heart 1ot al
Uiwrnarivg spp. throdgh woueads and  Fine
I

Chher Jeeay Tungi are tvpaeally associed
witn rols ol particular rrec specics:-

Phethnus rimosus on Shired  phluss

ardl &, wimmensy

Frailineer badives and Deediodew wndvoviomn

an Xvlia xvlocarga var, Lerrii

Flirvpcerns robiflavis on living and

dead ol Tectona grondis

Fedvporus Sicalor on Terminalio carr

ey

e

(R Jestdevenuy on Hofee aclvrai
and M. tereed,

Fhelfmes mefenonoec and Pdemdo
ilso i bull and hearl ror on M. e,
Preadapharadiy Sewdore on Acecia
caferhu

Bligifniug senex an Tooes cifoly

Edf vt fiasiopnrg on Sehasieo
Fen e

Hererobasidion  esatere on Frash
stumps of Pines besiva.

Fomuiopsis pindcods and Foopiwd caose
butt and heart rots on Piess meekou,
Pocgritwnro ancd P kewive in pine
fareers,

Fhelinruy pachynivloens on REophone
BECaRT

Flheileny vimcss on ol prow h K e
O BRI

Mhedlfinuy lomaensis on Diprerocarpi
Fuatwere HII1.'|'J..'.\._
Contral af bon and beaono ot m nacoral
Pérest and Iogeed-nver arcas can he gecom
plished by sileiculioral  and  munagemar

pracrices. Relection cum nnpre e lelling

and =alvage cutring should be implementad

dur T fLarvesling I.il.‘rlﬂd.h.

2 Witches” browm
Marural My -!.:'.':fll';.' and P, seekpsy
are koo 1o be susceprible (oowitzhes' broam

wlisease,
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1. miem palls

Stemogall may be caused by Hi%ET 5,

. owirmsos  or mveoplasmas,

fungi, basie

Afzelin x¥focarpa, declone graniis, Mehw
grodiurackh, Shorea aliuse, S, siamensis.
Py kesive, P,omerkysii, are susceprible 1o
attack by stem palls bt so Far the detatls e

alzo nat vel heen siudied.

d. Mlistleioes

Suny mistleroes hove bren found in
patural forests in Chailand . Some base been
identifisd but many Tave not vel been studicd.
Dendrapioe pearandne and 7, falcars seem
o have & wide host satee, Sowrrnio Jerngined
is known Looinfect branches wml slems of
Shrea o and Frernearas mmonacEnEis
bt Fiscam  Rguidfombarionm s koown (0
cocur only oon A abdkse in dryadecidioos

-J.ip:!_'|\_||.'i||'|'.\ foresis,

Mlgjor mid Minor Forest Frodocts

1. Bloe =tains and Mould

Aouid develaps superficially on vwood
gt ray b ocasily brashed or planed ofT
Blue stainz. which penetraie deep intn the
wod, are caused by funzi which belong Lo
Ascamysaling and Funsi Imperfzen. Infecied
wond, cspeaiaily newly-lelled timbers may
showe different stades of blee, black, vellow
er brosn colias, Blue skain (5 more common
on sedfterads than en hardwoods,  Stain o

wiod mav also be capsed by decay Tungi.

Botryvaediplodia theo braemae s Che mosl
commen and imporianl bBlue stain fungus
alfecting woods of P kesiva, P caribeed,
Poomerkin, P oocarpa,  Casigeing gosg

hpseigng and Heven hrasiiien s

2, Waond-deewving Tungh

Yool deciy can be divided o eleoe
o, browen roz, soft ot and baciesial ror. Lo
white ton hoen ligmin e cellulose are atracked.
1n browa rol, enly cellulose and hermge Do loss

gre altacked while ligmmn remasins anadieoes.

I sadl ret, collulose 15 verneseed huar e mecha-
pism of assian en el walls is dilterent. Bae

terigl rot degrades wood by @ slow process

izt s difTeren: o that cansed by Tungi.
Phanchapol § 1965 repoertesd] 67 ing
beloneing 1o |1 fambes oo decaying woon
‘o Thailand, Hjertstam and Byvarden (1962
also publizhed the Aphyllophazales  Trom

northern Thailand on which (hese are 143

apeeies of decwy Fungt beloiging ro Corteacegs

and Polyporaceas, Aot 16 ol wiich ase
recorded 93 new o Thatlad
Wood-decaving Tunei can bz controlled
b using waler-borme and oil-bore preser-
valive [reatiments applised by prossure and

MO -PARESKILIT Procesa<y,

Driseases of Lrbun Drees
I cilies soil acrarion, waler-loeeing

aned warer supply beocome oritival becanse af



Tha: B lar, 8 216— 2260198,

ramezos buihliogs, pevemenr and soil com-

pecion Leaf litrer Szl i cemoved dstend

o zllong b cevarnpuse and resvele nrien?
inle o7 wioiind the rhizospherz of trees,

In keavily industnilized areas, damage
1 Hees cerrs Frome variouns gir polhocants
shice in distozbunce o their physiclogy,
Secharizal damage 1o rrees aecurs dusing
curstracttaen work s, mowvereen: of vehicles o

ol I

del b wonnding by mmam, Adlihese 12
iafection by pactogens causing death ol

brapwlas, lzaves, shoors or the welele res,

Aroiel Fhra sorreund, rhe oldes

ol rsn Famnis roereation ween i the heert

ok, old Famarivdus indiva rees

st pllevied by buit and heard ros cansed

ay Cradaae g syl and sl cankers,

Ol Segeieng wehoeaar rees planiled

it e camzas ol YNatinea! Rank of T Lol

in Buagkek are alse

seored 2y bt and hear

ral ol o Phetlioes fasiscesuy,

Tooez e o Tew examples of Cissasey

allecinge uroan trees in Thailand

“orvedial mgasure oo rackle gtfected

Towmaia s cone b arniDoial aranimg, s

N W s Prorection e tminuees, Infonnnion

sratiun, arl wargs, civil enginzering

Ind Sratellinn ':'l.'IIII.I, LH l;_ll L Lrees 1

deailes by Peaze 119621,

BEL

CONCLUSIOMNS AND
RECOMMENDATION

Increwse of net wood procusiion comes
wol only Froome stimlacing rree growth ban
also from reduction of losses. The domging
apercies o our Teoes! resowices wre both aos

bintic and hioric.

Diseise proeklems of Foress trees ir
Thailend have becone increasingly more
S1nilient i reeent yeres witlo the impact an
tative staads @t recond level, Foreso discases
markedly roduce torest produciivity and
irrcasce the risks of long-term Porest veshinels,
Research ard developmen: o provide cffective.
crwitonmentally safe fungicidzss For suppresing
foarsst alisepses are ureently needed. The
cncouragement of cooperative efforte and
exchange of deia among the varous counties

s alsova g prooin

Sicrabial aspecis of decomposition
and nutriens cveling i varons Torest eco-
systemns, feaearch on tropical myeorshizaz,
M-fixinge micl'uurgani‘ﬁmk (R Nz, Brody-
rivizobim, Azefedpeier, Frandia, e,
1mscct palhology, forest Tire-inseot-discasc
relationspes, amd vther bepeticial micro-
VLRI ST like edille, |_||_'-i'_.|'-|||'\-||~, sl mwediciingl

mushrooms and geomicrekialogy are the

il gapes awasing researchoan Tawlangd.,
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