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ABSTRACf

Pri o r to the es t.ab I ishment o r Nar i ona 1 Rubbe r and Oi1 Pa1m Research Centre

(CNPSD) in Manaus , 1IlIICilo f tho rc-sc.r rch 011 SALI~ was carried out in a somcwha t

d iscont inuous uni i so l at cd muunc r , Thc c rca t ion of this specia1ised crop

rcsc.i rch c.-nt rc . un.k- r I{LI:.iliélll Agl'iL'lilt'ul'l' Rcsca rch Lnt crpri se (L:MB10\PA) in

.•• 1975, fac i l it at cd a ccut ra l l y p l anncd resca rch programme, en.l arged to í.nc ludc

co-opcru t ing un it s in t hc di flo rcnt ruhber growing states, to be instituted in

thc country.

Conunenc ing .in i t ia l l y w i t h L fu l l= t ime pathologist at CNPSD, Manaus , "lI'IU 2

a t C1:PLAC, Bah i a • work wus con ri nucd on chemí ca I contro1 up to 1980. By l~)B2,

therc werc some 10 pa r ho log is r s cIlg:,lged on va r i.ous areas of research on SALI~.

As SAL!) 'rema i ns J p rob lem 01' ovc r r id ing impo r t.ance on pl ant a t ions i rcsca rch

cont i nucs to s t rcs s on it s cour ro I w it h chemí.ca l s • Other projects currently

rcco iv ing at t cn t iou a rc hrccdillg 1'01' rcs is tuncc , the use o f three-pa rt-r r.:c

with SALl3-resi:;t:lld lTOwl1s,l'pidl'miology st ud ies to deve l op d iscase

['ul'eCélsl illg, LOI1:11ion p l nn t irlg n'CUIIIIIICI1LII i ons invo Iv i ng l ong t e rm

surveys anel Ji e ld cva lua t ion ror la s r i ng cJona I rcs is tance.v'o rk bc ing

i nt cns i fi ed i nc Iudcs s t ud i cs 011 hos t Zparus i t.e r e l at i.onsh ips , to e luc i.dat.e tll(

mcchan isms for res i st ancc ;ti/li evo l ut ion in the races of the pa thogen . Some 01

the III"in CinJings rcccnt l y oht a i ncd a rc discussed in re l at ion to t hc cur rcnt

ori-goi ng research bejng pUl'SIIl'J on t he blight in Brazil.
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IHI1~.DUO'lON

J\mong the South Amcr ican count r ies , Bra zi l has t rad it i.ona l Ly heen c l ose ly

assoc i a ted wi r h t hc- p ro.luc r i 011 of t hc pa ra rubhe r , It was unt i 1 the 1910s the

wo rl d ' s chief supp l io r o f NI~, t hc source heing rhe rubber collected from Hevea

trces growing n a t u r a l Ly i n r h« tropical r a í nf o r e s t ,

lnt o rcs r s in i nc rc-.rs i nu t h i s suppl y t h rough growing of rubhe r out s i dc t hc

forest thc rcfo rr- werc shown (',I T' 1v . The Am«zon ia heing t he na t ura l home o r
rubbe r , ar tcrnpt s hy loca I cnt rcprcneu rs in es t ab l i shing the tree as a p Iant a r irn
crop n.rturu l l y W;JS s r a r r cd i n r h i s t rop icul region, In it i a l l y a round ~tlnOllS, in

lhe count I'y's l'ilil'j' l'11111H'1' ('<lllc'c', ill~', ;IIHI disl r ihut illl!, ccnr rt-. Th is W:1S

subsequent I y to Io l l ow OIl ;1 much lu rger sca l e by the 1arge Arneriean motor tyre

compan ies , sueh as Fo rd in Fo rd l and ia and Be l ter ra in Pará State. However , as

was welJ document cd , a lmos t .i l l t hese ea r l y plant i.ngs ended in fa i Iures , the

chi.ef GlUSC heing ident if icd as r he ruvagcs hrought about by SALB eaused by

MicflUCUci'u.~ uX<, r •

As :1 conscqucncc . ca r l y 1'C'sl':llyh 011 ruhho r d id give cons idc rab Ie at tent ion

to SI\LB and i ts contro I. NoLlh 1(' wo r ks wc re those by LangforJ(l943), I\J huque r-

que e..:t ato (1972) and Rocha v t al',1l97L/73) on chemical control, Lang Fo rd t Jü-l S)

anel Camargo I!t at', (1967) on ep idr-m io l ouy , Camargo e;t alo (1967) and Gonçalves

(',t ar . (197L) 011 l'SCLlI>l' a rca s <lml Mt'dciros t; Hahj~J(l967), Gonçalves (l96~) :lIld

Ma r t ins e t ar . (1970) on rcs is t ancc .

l lowcvo r . LI prope r 1 y cs tab I ishcd ccnt ru I iseu body charged wi th fund i ng ~IIlJ

co-o rd ina t i/lg rcsca rch hy t hc kw rubbcr rcsca rche rs scattered in the va r ious

s t a t cs \'.i<JS thcn nou-cx i s t cnt . Pa r t l y because of th i s , many of the va l uab Ie

rcsca rch fi nd i ng» re lu t illg tu SI\LH we rc no t co l lat ed anel systcmatically app l ied

for spccific or gC'ner'al fielLi uses on a nntional scale. In fact. except ror
on l y SOII'1l 1~;dli;1 whc- rc- UJJlIlIIt'ITi;!l p l.mt nr ions cx is t cd was ;J wc l l=p l unncd

p rog ranmc ar rcs earc h 011SI\L1~ contrai ca r r icd out f rom the 19()üs ar CLPLAC.

'l'h iS W;IS ! o' p rov idt' :J S! rOllg h:lsc on wll i ch r hc cur rerrt sat is Fac r o ry b I igilt

conrro l schemc w it h fung i c i dcs was f'o nnu Iu tcd • In the other equa l l y impo r t arrt

u reas 01' rcsca rch whe rc- on l y f rugmcnt a ry rcsu l t s were obt a i ned , t hcsc wc re

to awa i t t hc CIT:lt ion in L~7S o l lhe Na t iona l Rubbe r and Oil Pa lrn Rcsea rch

Ccnr re tO PSU) in M:lllaus. J\J1I:J::OIl:1S SI~lr('. be Foro an improveJ and cent ra l l.y

d i rcc t cd prog r.unnx- 01' f'l'sedl'ch cou l d 1)(' insr i t ur cd .
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Th i s papel' diSCIJSSeS cur rcnt rcscn rch pcr t a in ing ta Si\LH rn Br az i l . w i th
particular re Fc rencc to recc-nt fi nd ing s 011 some of t he mo re impartant a reas

of work ,

GROWINe; OF Mi.c1wcqclll<S u1.ei IN VITRO

Seve ra I resca rchcr s (Lilng ío rcl 1 ~4S, IUazquez éi Owen 1957; Langdon 1966
und l lo l l iday 1~J7ll) ob t a inocl grow1h o f M, ur e ! in d i f Fe rcnr rncdi a . l lowcve r ,

the rcsults were genc ral l y not s.rt i s fac tory beeause of t he slaw myce l i a l

grawth whjle praulIctian af the canidja varied with the media used and was
gcncrul ly sparso . U1('c(I~)78) rc-pc r ted t hat r he fungus grew bes t at 23aC

produced t ho mos r con id i a a f t c r ~ wecks w i t h opt imurn germi nat i on shown by

the younger spo rcs . l.angdon (10()(J) found tha t i soíutes suh-cul.tured

cont i.nuous ly fo r 12 uiont hs suf fc rcd Li drus t ic rcduc t i.on in viru Iency ,
~

Far stuuies invalving sporc inoculations, a 111gh praeluctian af yaung
coni dia I rom a rcasonab Iy fa s t grawlllg cul ture is es sent ia l . Thi s ensures a
high i nocu l um producri on with a ma x irnum vi ab i l it y , Fo r work em fungal
phys io log y , the cho icc o f a gllad grawth med ium us ed shou l d fac i l i t at;e t.he

un i form anel rap id grawth o f r he fungus. fI) wo rk relating ta c l ona l resistance

s tudi cs , ouc impor t nnt as poc r is lhe s a t is Iuc t o ry pre se rvu t ion 0.1' thc various

isalates ar races oF the pathagen calleeted.

fi. most reccnr sr udy mude ut Viçosa Fcdc ra l University Ied to the diseovery

of 3 new culture Il1cdiwn which greélt1y úllproved the isolatian, growth 311d

sporulatian, 3nd pr~servation of the pathogen in eu1turc. For isolatian
con idi a wcre p ic kcd t rom spo ru l a t ing l es ions f rom f i e Id infected l eaf l et s

stared far as }ong 3S 15 days :.tFter collcction. The conidia were transfereel

tO:1 cul t ure III('dillllllll:lde IIp hg !lCOpcptOI1V, Ig MgSOI\.711
2

0, 2g KlI
2

1)04' I()g

sue rosc , 2()g agu r . ISO ppll1 ch l orophcn ico I und 1000m.t'wat e r . Incuba t i.on Wi.IS

ar n - 2SoC (vlunquc i r-a e t ar . 1~8Lla).

For sub-eu I tu r Lng , frugmenr 5 of a ] 5 days ol d eu1 ture were used . The

fungus produced , dependi ng on t nc iso la t es . <.111ave rage o f 40,000 - 500,000

con id ia/nu. of dr ied myce Liumwhen eu I t ured 1 n i.J medium maele up of 6g

neopepr one . Ig ~1gS04.7H20, 2g KII/()4' 10g suc rose ar 7g gl ucose , 20g agar,
L mf "Panv i t v't t h i s ptoduct ~':III 1)(' <uhs t i t ut c.l hy ll,2511lg t h rcon inc + ll,.25 111).;

trypt ophan + 101ll~ l ysi nc ny.] ['()l'111 o r ido l , I ()()()ml' itlld pll 5, '1'11<'cu l t urc Wí1S

incuba r cd a t 24°C uudc r a l t c ru.rr c I igilt (cons isr ing of I II light, ~ II
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darkness, 1 h light, 3 h uarkness, 1 h light and 15 h darkness) using a 40 W
fluorescent l amp . The con.id i.a were produced 10-12 days 1ater (Junqueira et: ai.
1984a).

ln oId cul t.urcs , LI roduc t i.on in con.id.i.a production and Ioss of t.heir
viabi1ity had been reported (Junqueira et alo 1984a). To avoid this, the
iso Intc em bcs t bc prcscrvcd in a incd ium madc up of 20g sucrose, 2g KII2P04,
1,5 ml of "I'unvit" eu prouuct thu cnn be substituted by 0,25mg threonine +

O,2Smg tryptoph(jn + 10mg Iysine h~drochloricle) 10g ;lgar,cxtract of 250 g
potatoes/l and pll5. Incuba t i.onwas at 159c. Using this medium, it was
possible to n~intain satisfactorily a continuous fungal growth for up to 90
claysor 10ngcr, preserving it by repeated sub-cu1turing (maximum 30 times )
w.i t hout any Ios s in pa thogcru c ity (Junqueira et: alo 1984b).

RESlSTANCE J\NU I~CES OF Miefr..oc.y~ u1.ei

TI1e first discovery of resistance 1n a natural He.ve.a popu1ation was
reported by Ford researchers, as a resuLt of the failure of the Ford1ânJia
p l ant i.ng in the Par5 St.at.e, Bruz i l . Surveying and collecting of rcs i s tarrt
materiaIs began in the early 1930s and breeding in 1937. Ford's work was
later expanded with the help of the Un.i.teclStutes Department of Agriculture
and the Bruz i.Lian Government .Brced ing work was done mostly í.n Braz i.I at
Belterra and Be1énl (IPEAN-Instituto de Pesquisa Agropecuária do Norte), and
also on a smaller scale, at Costa Rica and Cuatema1a (Holliday 1970).

Sevc ra I c.Loncs wcrc conscqucnt l y ob t.i.incd with thc des i rcd cha ract.eri st ics ,

1I0wever, the resistance in these selected clones has been reported to have
been broken down. This cou l d be due to the development of phys i.ol.ogi.ca.l races
or the Iac t that they were pl anted in places w ith environmenta1 conditions
different Erom those where they were selected. Langford (1945) was the first
to rcpo r t t.hc occur rcncc 01" ruccs of M.lLtvé at tack ing res istant cIones m

Santarem, Pará State. 'l'he same worker (l9bl) aIso reported a race attacking
F 4542 progenies in the Cent ra L Ame rica. Subsequently, Langdon (1965)
.ident.i.Li.ed two races o f M.u1.e.A, Io lLowed by Miller (1966) who identified two
more.

Most reccnt Iy , .JUJl4UC iru e;t ai. (1~84c) studied the react ions of 33 rubber
dones to 17 jso1atcs 01" M.lLte..<. [rom severa1 States anJ Territories 1n
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Braz i l whe ro r hc rubhc r IS, cu l r ivat cd . [ri r h is s r udy . r he mate r ia l s tested

wcrc CIOI1CS o f HI'v('G{ püucifl/:'Ww, H.bl!ydhüm-iüylCl, l-I. (Jlw,-6ifiI'YI-6.(.f.>. po l i.p loidcs

.u u l :,lJIIIV lJl'IL'IILd ll(\lIl'~" II W;IS ol>scl'vl:d Ill:11 ruhbc r Cllllll'S rcs pondcd

d i I fc rcn r l y to in íc-c t ion hy scvcru I iso lu tcs 01' M. U.R(lA, showing that

iS;1 w i do v.r r i uh i l i ty i n 1);llilo.'~('niciry. Cur rc-nr l y heing dcvc l opcd are

aimed at charnctcrising physiological races af the fungus hy protein

ISOl:11: yin :111;I 1y s« -s .

thcrc

s tud ia;

and

Nothing i s known o f the resistance mechan i sm. Blélzquez & Owen (1963)

repo r t ing ou 111(' histology of inf ec.t ion anel spread of the [ungus m

".11',(1'1'111>1(,:11111l'I"·;i·.I:IIII\~('II()lypl'S. uo t c-d ;t 11YI)('I'Sl'IISI1 i vc- n':Il'1 i on . l:i,",:ll'i

([~!()~) l-Ollljl:lrt'd t hc- gl'nnil1i1tioll o f con id ia in .iqucous cx r r.rc t s (rom such

gl'1l0Iy]ll's. 1I W:IS t'oun.l to he l c-s s til r hosc I"rolll;1 rcs is t an! cl ono . IIc
~

SU,I!.gl'Sl('J IIl"t :1 rox ic phcno l ic compound was the cause of t his cfFcc t . 'l'he

subs tunc e dcr cc t cd by Fi guri was identified by Méutinset ai., (1970) as

LUlIpfcrol-.')-rhé.llllnod ig l ucosi.dc whi.ch proved to havc a hi.gh inh ib i tory

l'rrt'ct 011 r hc gl'l'Ill1l1utioll o f con i d i a o I M. uRú ..

111an a t tcmpt r o [o l l ow up thi s work, CNPSn and the Braunschwe ig

IJIIIVl'!'~';lly 01' Wcsl Ccnn:1I1y ;H'V .lcvc l op ing s r ud ics r ogct hc-r w it h tlll'

Io l Iow i nu ob jcc t i vc-s : a) cs tahl i sb i ng cyt o log i ca l aud b iochom ica l c r i t e r ia 10

Sl'kl-t rublx- r p l.uu « rc-s i st nnr to M. u,f(l.{ und b) physiologicll s tud i cs (lll

ruhbe r rcs is t anr o to the di f Ie rent isolates of the pat hogcn . Cur rcnr I y

fi c l d rr-si s t ancc dlllong t he newer mate r ial s i s being eva Iua ted at t he Cent rc
i n c l ona l compet i t ion t r ia l s usi ng the Leaf .inf ec t ion sca l c de sc r ibed hy

Chcc ( 1(J7()l , Imp roved rcccnt Iy by add i tional c r i teria such us the number o I

Fa l len d isca sed l c.ivcs and % o f canopy retained at t he end of the d iscusc

se.rson . The c loncs so Cal' eva Iua ted and showing a sa t i sfuc to ry I ie I d
rl'si~t;lllce i n tvbll;llIS, Amazonas States are: IJ\N 6lSH, I!\N (J323, lx ~'Í89~) ,1!lU
h ·l()(ltL i\lIIong t hern, 1i\N (J158 gives the best yield at the some time (Con(al-
Vl'S, pcrsona I conunun icat.i on , 1983).

un: i I rcccnt l y . cva l u.rr ion 01' c l ones for d iseuse res í st ancc and o thcr

cha rac tc r i s t ic s W(IS IIlOS! Iy cn r-ri ed out in an .i so l a ted manner hy rcscn rcho rs

111 r he di f Fc rent s t.rr cs . The in fo rma t i.on avai l ab Le obv i.ous l y necded 1111.1C 11

co l l at ing , as \vdS JOI1l' i11iI Ih'(Jz'i I r an Rubber Cl one Recomendar ions Seminal'

hc ld in 1~)82 in 1)1'(1S11i u . J\JIIOIl,l!.r he reconmendar ions madc, c l oncs Io r l:11'~l'

sca l c- p l anr ing by reg ions <Ire: a) for Amazonas and J\crc SUlt(~S: IAI<.J 717 ;1Il<1

1:\ ::ii)(l!; b) R0l1dôlli;1 S1:lll': I/\N 717, I!\N 873 <lnd Fx :')~M; c) r.;btu t~nlS~li
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Sr a r c : 1/\ 717 illlll I/\;\J H'D: J) 1~llr;IIJI);1 To r r i r o ry : IJ\N 717, IJ\N 873 and

Fx ~8b4; c) 1\J11:Jll<iTcrr i t orv ;111'1 IJ(It';Í, M'.Jrünhuo und North o f Goiãs Sta t cs

IAN 717, II\N 3U87, I:\( ~'Í~25 I:x )B~19, IAN 6:)23 and Fx 3810; f) São Paulo State:

RRfM (;00, RRIM 6J 1, ImlM S~(1 li\J\J 873, AV 132~, I3SA 20, LeB 510, Fx 2261

Fx 3Hb,l, l-x 9HS .md lx 2S: g) í i nas Geru i s . Sout h Coi às and Mato Grosso do

slll St:llt'.': ImlM (\IH), H7~ I.CI\ 510 ;lIhl I"x ~864; h) Bah i« States: Fx 22hl.

1",\ 'JW1, I:,\( )K("I 1:11 'ÍH,I,I ,IIll1 lx 11tI,): i) l:sI) í I' i 10 S:1I1tO ;1I1d IUo dt' ,1:1I1t' i ro

St;-11es : l-x L~, I:x ,PC) I. Fx ~)HS. lx :)H()"l, Fx 3840 anel lAN 87~ (Rcsu l tudos •..
1~)83) ,

EPIIJl~t1()I.(X~Y I\NIl DISE/\.SE/WEA'I1JER REIATIONSIITPS

,\1. ur('( i cqu i rc ;1 pc r iod o f .11 !I';lst 10 consr-cur ivc hours of high
~

Iu nuid i r y 01' .ibovc- qs~, :1I1tl higll r cmpc rn ru rc , w i t h r hc opt irnum averagc
o o

vai Ul'S bo t wcen LLI c <llHI L6 c. to gcnn inat c and infcct the hos t .

re la t i ve

dü i ly

The

comi i t' I()IIS IIIOSI 1-"vI 1I1I';lh l c I,) ;111 Ol'~'IHT(,IIC(' ar S/\L11, .rccor.l i ng to s tud ies madc

in r lu- t io l d 111 PI:lilitlro I)Jul i...,J;1 (silo 1)<.Jti/\) Stilte) by Carnargo et at, (1967),

dlld i n 1~;Jhiil Sr.I!(' hy 1~()ch:1 :1 V" concc l os I·i lho (19'79), .ne whcn r he a i r

n- l a t ive humid i t y is .ihovc- ')~)';, l'IJIl5CClltlvt·!y Irn l U hours dur ing a mi mmum

p('riod 0[" 12. n i ght « pl.'l' 1110111h .

Ot hc r cond i t ion-, LIVlHJl'ilhlc to '-)ALH Lnll'.IIOII a rt- thc s i ze and r hc dcns i ty

(lI p l nn t at ion . <til" lhe r.i i n dl,>1 I rhut t ou IJ,lllcrll.!\1 iI rartll 1I1 r hc I{jo Hr<'lIlco

uuuu c ipa l i t y (I\l-n' St~lr('), 11 ~";IS obsc rvo.l t ha t i.l day with light ra i n dur inu

t hc- po r i od 01' 1e;11 kl ,>ll:->cept Ihl j i I v W;I' <uff ic icnr to CllISC> illl ep idem ic

(Casparo t t o (' t ,li' . Il)HL] I) ,

Tho spn'illl o l "pore" ma in l v r hc con id i.: occu rs t hrouvn r:1111 wa t c r aud
w i nd \ i t h in il p l an r a t ion . l lo l l idu v (1<)70), ChL','(l~)7();J) .md Rocha ~ Vascon-

celos F i I ho llY7~J) USIllg ~'lh)I'I' IliJp,. lllhl'IVI.'d t h.ir max inuun con rd ia

l i be rat ion occur rcd dur r ng t l« ldy whcu t h.- rclur ive hum id ir y f'e l l and

II.'IIljll'l":ltlll'(' 1'1l'.I', '1'1\,' 111111111('1"llj I,lll POlI"" 111 t lu- o t hc-: h.uu l , IIIC['V;I ('ti

.lur ing r he n iglrr IO;J III:I'IIIItUll .11 I, Oüh :lfld .lec rc.rscd tO:1 low levei durlllg

the day,

IIIJ.x I ruum I Clllpl'l';1 11.11'\' illld .~.I li' t lllll .uul '-j,\ 1.I~ I lI\..' Idl'11Ll' ( h;l~\..'d llll 1\',1

inf'c-c r iou SCII (' hv l :Ill( t I' ',,' J I !llllll u: I ,d 1'.1llr-u d i ~,(,ilsed I('(lvl:- :lIld .>1

canopy rct a i1ll'11 ;11 I 1)(' ~'11,I ( \ , 1(' ti 1""1 I , ','.I·~()II J •
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awJ1{OL OF SALB.

Di.sease Escape Arca

A di scase eSL ap" a roa C:111he de f ined as one 1n which the environrnenta L

cond i t ions <.IrE' uuf.rvou rnb lc- to thc dcvc Iopmcnt of M. u1.ú but within which
rubb r can g r w :1111 yi 'Id sut is í'ac t o r i ly .

III ;1 pre l iIIlJII;II"y s t ud v (I:~IJ'I~I:SA I~H"i\SII.I:IIV\ lHi PliSQU1S/\ /\GROPLiCUÁlU/\ 1~79),

it W<lSsugges t ed t hat 11I1dct' r h l lurni d Tropical conditions. a region would
te cons idcrcd as :1 S/\I.I~ escape li ren i r t hcrc occurs therein an annua I
raoisrurc de Eíc í r 01' 2l)(J-:)S0ll1lli. d is t r ibut cd ove r ,1 period of 4-6 morrths , wi r h

t hc w in t c r i ng 01" t ho rtlhht't" I nT occur r iug p rc fc ruh l y in t hc :1 í nt c nned iur c

mont hs w ir h in t b is pcr iod . Wltl1111 1"esc gcnc ra l cr ite r ia . fur the r s tud ies

neccJ to hc cu r r iod 0111. eg. tu .k-r c rnnuc t ho cxuc r length ar the per iod whcn
f rec wat e r i s con t inuous l y prcs .n t 011 r he lcaf l ct s , in an area cons idered to

bc an escnpc , Th iS rcp rc-sont s :1 t uct o r 11101"<'impo r t ant in characterising i f a

a rea is uuf avou rub l c to t ho orcu r rcur o 01 M" llf",( in an epiphytotic foml
(Caspa ro r to e r (li'" I~)H'I;I), 1\:1<..;(><1()II c u r rc-ut know lcdgc , t ho JTeaS that coul d

bo cOII"id"!"l'd ;1" 1)('lllg ;1\),1111, (,I ,',\ ,"lIIH', ',/\1.1\ a rc t hc I ito r a l arcas t ha r

expe 1'1<.'1I\.-e; I cons t;t 11t S( ',I h r cc ,'v I l( o( pc rm I t ti Ilg Long pc riod O f wetness on t he

l ca f tll:!t lnvon rs "I)()l't' I..',{'r"lllln.t1 I()II ,111l1íllrl'l'l ion , arcas bo r der ing Ia rgc

r ivo r s whc-rc rhc- 1'('l;tlIV(' 11I111I1,lltV01' 11l\' .r i r IS no rrn.r l l y l ow , o r i n pluccs

whc re t ho wc t ncs s du rn r i on i- 1l()1 ve ry prolongl'd (HJ:-+os & D'i ni z 1980). Rands

( 1924) ca r I í e r 0/)"(' rvc-d r h.u rur th í s rea son 1hc rubbe r píant at ions in the
las t Co.is r o f 'I'r in icl.u l nc-a r lhe seu, sul"rC'1'etl l i t r Le in fec t ion by M.u,ee.< .

11I SOIl)L' ilrC<lS when' rnhlu-r I', .r l rondy 1..',l"()WIl ít W:IS shownclcilrlyth;lt, rhc

cond i r ions ror díSI':.JS('(",(,I')( 1("lillvJ íroru un Iuvournb l c wc.rt hc r cond i t ions .

Th i s i" 111<.'l':IS,' "r A~;ljJ~lldl" IIRllil' rpu l r t v (Milf,lIlhiio SLIle) wo rc 1I(J\J(lQ has

hl'l'll pl:lllll'd í o r IIH)n' 111<111J{) Yl',llo., :llld i, y ic l d nu; 1101111<1l1yw r t hout I)('illg

afIcc tcd by SALH, d('S\111l' rhr pre<;<:IKl' 01" flllll..',llS "til t he crowded nur sc ry . 'I'h is

]oc,11 i I Y 11(15:"1d ry ~;C;IS()1l 1,ISl Illg loH 111\)1"(' t 11:111LI mont hs ;IIIU r hc t rccs w i ntcr

w i t h in t h is pc-r iod (1'lltllC'1 r o I'i 111. I~)h"':.t),

Or hc r p l aces l"1l11:-,idl'l"l'd li, /Il ,111('" ;Ijl<' ouc- \-JI1('n:11l ruhbcr p l aut at ions .r rc

heíng cs t ab I i shc-d a rc tlH' IIIC'r,,1 (,r (;ll;lr~ljl;lri muu ic i pa l i t y (Lsp í r i t o ~:IIl\()

S13tP) anel l t ulx-r.i I i t o r.i l ll~;dl!.1 ~t.II( I ('lI llldildc Li t.im I~)H~). Clln~lrgu c t

«t. (I~J7S) obsc rvc-.l th:lf III ~-::I(I I' 1111" '~I.dl' ~AI.H occu r rr-d on l y i n lu\'\l
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und bad l y d ru invd IVn'.I)IlS, !'I)';l'\J lu 1~)llf•.-l:I~\'illg dcw cond ir ions . 10

rnfcc t i011WiJ,S<,)h~l'J',,('J <,.lIlrlJhJ) -r 1'1'('('." grmvíng up l and or 'i n cr hc r wel l >

-d ra incd arC'dS 01 t lu, pl;I1t"1I1. It w"s conc Iuded that the growmg o f

ruhhcr lI1i:~ht 11(' h';ISlhk .lIIJ tre~' frt un l ca f b l ight even for the most

SIJs~'l'pl i h l c: 1-111111",IJlldl'r 1111....1111II'tlPll';11 L'()JHIII ious o f t hc S;IO l'au l o p l u t.cau

ulld s uu t l.i r l'l'glllll~ 111IIK' Ih'I~.ld\tll.IY'lllg s t ar cs .

011 t hc- SJ\l.Il-IIl'I· ~';.II) IIil1lil [lI 11(';111,Car.Ios o ~ Car rer c ro (ElRL) subsequcnr Iy

1'\'[lI)l'tl'd t h.it .11111111111'1{)I 111111' IIll l ud i ut; ImlM (>14. I([UM ()()() "nu LCH SIO ,

prodIJ~:l'd ,111;lV('r;I)~I' ()I 1.~U(jk!. 01 d ry nlhl)(')'/hil/yeor, 'l'hc wcll-known

Tiril-Tl'lll!a [l1:1I11;11i011 O!1 11\1 l i t orn l 111l.sp ir it o Sant o Sru t c (Rodr igues 10HL)

s un i l a ry p roduced iI s.rt is Inc r o ry y io l d , \<,1 i.1h a mi x tur e of local and oriental

c l oncs . ;lver;lging 2S,H()g o f rubhc r/trC'('/t';Jpping. In the Maranhào St ar e . :J

~ ll-YP;II'-old ('XpC'r imentu 1 p l.uu r nu (li mi xed 1~1·(tZjl ian c loncs , located in

S/\L[{-t'n'(' /\1,:iliJ:tndiél "/<-;1,) g:I"( h ich v ie l d , 111(' hc-s t e st im.rt ed at an equ iva lcnt

01 !,U(llJl.,\.! 01' d i y I'lll1lll'r/hil/V(',ll (l'illh('lf" c t (If. 1002b).

CrowJl Budding and SAI..B

(')'dJlIL'1'p ioucc i 01 llh' 'lU\vP '" fllll.\.' 111rubbe r . deve Ioped the idea 01'

bu tlJ Illg t hc iUl':tJ r lu C'('-ç(},'1 \ ,,'111 rubb.u t rc-e (Radj ino 1969). Maas lI!

1.)91, SIJ!~gl'sr('d 10p-l)Jjul'llI: .I IUl.;lJ Illcllllg l ono with LeR 870 to pro t cc t

:'g<IIIl~1 O(t!(WI/ .rt t uc k . II1 1,1,',. ,VI'V'\ t h r » 11I(,thoJ W<1Snot cormne rc ia l l y

Slll·I.'l'S'lul. Yi c ld d(,pl'l-;~IUI I. II "- b, ILI-{ H7l1 crown was found to bc glT;lll'r

t h.m 111.11c:IIJs<.'d h, t h.- di', . ,. I '.ldllllO I~(l~}).

Ldngllwd (I~)~)/) I ·por1!'..] t ir.i t 1,11/1\1)lldJl11g in South Amer i.ca began

IlJ1(). l r. ll.IIIIIIt'I'1. l:iI 1'1'1\r I( I' i'l' l-YII. Idill' L\ISIC'f'11 cl oncs wc rc Ilsl'd

111

w I 1II

MII'!((/('I/('I'u!l I'L':-'I' 1;1111I. I(MII 'I"IJ' v,'' ,I '>111111.11dl'pl'l'ssioll c ffcc r 01 LIIl\\111

bllddll1g 011 lhe yí"Jd ,)1 [lllll I. II)I,\: W:J~ r e-po rt cd in a lrnos t a11 recent papc-rs
1>111111'~,llh Il'll (Itld 1111') I~)(, I, j 111I, IL (1\11' 1~)7ll, I.<.'Ollg t; YOOI} 1~)7() .u«l

Hah i.: c; S('na C:OIII:.-. ]IJHI). 111t r«. ligltl 'Ibis, Morues (1982) recently

suggc-slL·d r ha t t hc re W,I<;,I II(I',! (íll l·( ....(·:Ii'I·!t 1)11lhe r ype o f changes to panc t

c l one capab l c- of "frt'LI 111,' li II IIi'.IIIt \11 ILi .uch as rcduction in r he

mnnbe r 01' I:ltL'X r rnu- 1111.1I I';' " 1.[ 'l'k:I.>.t 11.11"('<;, obs r ruc t ion 111

t r.u is l oca r ion i u ri ....<.;tH'<.;,,1 iil' 1'1'11I! h~"\\'('i"! l i own :Ifld r:IIICI un ion

f'('lhJC11011 11) r h.- t'II-le I<~IIL\ ti 1.>1I" • vn t lu ,,',

01'
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d if Ic rent c rowns . i n CUlIlp<ll'I, 011 w it h non-c rown-budded tree. In a l l the pane.l s

c Ioncs . t hc numbe r o f rillg ... Ulldvl r hc crown o f r 4512 was s igni ficant Iy
supe r ro r III re l a t i on lu ullh'IS, llndc r lhe crown of F 45l2, a I I pane ls showed

a b Igge r trunk g i r t h ing r.t l c , Thc pune I ba rk t issues with this crown clone

showed a bigger nuinbcr 01" rings , Ile therefore concluded that a) c rown

budJing excrted a lIlolVhog Ildie crrcct on the differentiation of laticiferou5

f'ings in 1/)( p:lll(:1 l'IOll( • pll b.ib l y i ndcpcnclcnt o f th growth ra tc of thc

stcrn; b ) cuu py c l onc- w i t h rht, ctra r.ut e r i s t ics a l ready rdent iEi ed for v rgour

and dis as res is r auce , togdl!('r' wi t h the cha ract er of a high number of

Iat ic i Fc rous rings, can p rov i do t h« ideal t ypc of a high yielding rubber

Ih I'CC-p,1 ri -I rc('.

l.i on e t at. (101:\!), wud,illg in lhe Arnazon icu rcg ion , obtained the best

results trom r ri u l s conduc t c-d in 11'l' 1~)()Os us i ng the crown clone PA 31 on
~ <

IJ\J 713, 1/\ 7l7, Fx ,)~n(J, I-x :SS(1,1.rnd 1:>-,-)K~)~) .rs pane Is. The three-part-tree

yi c I.lcd ,111<IVC1'<Ig(' 1)1" )~.~)()g ()I' dI Il'd 1'11111)('1/1f'('('/l:lpping, compa red with

12.5I:\g 01' d r ied I'llhhetII r<'l'It"PI~ing I1I t ho nou-c rowri-budded t ree , showing no

.k-prcs s ion c fl c-c t . J>inhL'lr'o v ! ar, (I~JH2h), a Iso ob t a ined s im i lu r good results

with C 1"01 li huddiltg. The l.u re r Il' l',-Irl'llcl's we ro ub l e to suggcst, pcnd ing

III!)}'(' II'i:t1:-;, 111:1/ l'11M11 11IId<I1111', 11 111(' illl':lllrillf(' hc- t'('COIIIlIIClldl'd lu p l.uu.u i ors
.,

ror SIIl<JII <;c,lk p l.m t ing . 111 11)(' H; ti I 1;1 St;lte, on r hc- othe r hund. crown

IJlld<lillg rr i n l-, di,l uo r glVl' i h.- .1If1!, L:nnd rc<u lt (11IJllh,11l1o t of. l~)~! , M,li,1

I~J K L :11li I '-)('1 1.1 l;( JI li\ .:-' (' ( li (' I IJ H _

II1 d rcccn t 1<lIllh('f' CIUWfl I\IId.ling ~;eJllil1;]r 11l'ld in IS8L .in l~rasíll;l. i r W<IS

dcc i.dcd t ha r , rOI' t hc- !\J1I"úil1l:1 l'cgl()11 thc Iol Iow uu; c:-own cl oucs cou l d bC'

recommended : P/\ ~I, IJ\N MH(, Itl''J T~HS l-x 40/19 and Fx 63ó. For sour h Hahiu ,
J

t he+c rown c Ioues WC'rL' P/\ ,)1 li\( :111<1II ()~),I'). '1'1](' cho i ce 01' pano l c l oncs v;ilS

Icf t to Ioca I p l an te is to C!1(}I)'-,(', 1111111IIt()~(' 1":11 ,II'L' a l rr-ady ava i lab le

(Tecllologia... 19HZ). !

Artificial Defoliation
Conr ro l 01' SALl3 is norma l l y C'xpt'llsiv(' IW';lllsl' o f l'epC';ltet! roun.ls 01

Illl1glcid(' I rc-ar nn-nr nccdc-d li 11r i I rc-Io l i:IIIOII i:; l"JIIlpll'tl'd :111" ddv:llhl'" 1(1 ,I

...Id).!.l' WItL'II IIIL' lL'dl"lL~ts L1rL' 110 IIlUl'L' SIJSU'pl ih l c- lu lllrl'LI iUII, 1"111:-' hl'U)IIll'S

l'V(']1 more oxpcns ive whcn wi nt e r ing on t rees in SOI1l('c Iones i~ 1101 un i Io nn :IIld

tvllJl'd 1(1 1)(' p ro l ongcd .
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The use of ar r i li c ia l do Fo l iat ion i~ to rcduce and un iFormize the wintering

pe r iod of the t recs . in ordc- r 10 1'é-Ki1itate r he ap l icar ion of fungicides and

to rcduce the munbe r of sp ray ing or Cogging rounds ,

The process
changcs in the
ohservcd (r.hu;J

of élnnual wintering is set in motion by a series of physio1ogica1
Fo l iage , coruncnc ing much before thc earliest symptoms are

1~)7()). R<I() (1972) showod it W:15poss ib Ic hy chcm icn l
dc Fo l i;1110ll t o "dV;IIILl' .u id :-.ilol'lvll t hc: w i u t o r iuj; pc r iod . l{:IU ~; /\z;JldilllJ~)r)),

subsequcnr I y suggcstcd r h•.•t (11)'I!,pl icar ion 01' a chem.ica I dc Fol iant a coup l c of

weeks in :JJv:JncC' 01' w int er ing in ighr hast en this proces s and bring about a
rapid and comp le te dc fo l ia t ion . ln Ma l uys ia , this techni que has been adopt ed
comne rc ia l l y to .rvo id \(';11' [;tll cuuscd hy O,idÁ..um and CoRRetottc.Ã..chum.ln Bru z i I ,

Romano c t at., (1982) a I50 r r i ('ti fogg i ng the hca t=s tab.l e defoliant thidiazuron
(Lim L982) in a I~ ycu rs o ld f io l d o f Fx 3899 and Fx 25. Satisfactory results
were ShOWllonly Cor Fx 3899, the technique ooviously requiring further
re sea rch . Santos ti I)ere i ra (l9k4) il re cur rent l y screening a chemical mixture
madc up o f c rhcphon + coppe r su lph at c+ ho r ic acid as poss ib l c l caf defo I í ant .
When r cs r cd in a c lona I nursc ry , :lU~1o f p lant s st ayed leafless for 7 days

a Ft er t hc t rearment . Put ar r he conccnt ra t ion used . some injuries were caused

to lhe yUllllg shoo t » o t' t h.- pl.llll:->. 111 gl'llcr:Ii, t hc p lant s showcd u rJpid ;II1U

un i Io nu rv fo l ia r ion soon n I r c r . The ncx t s t age will be to test the promi s ing
IIIixru ro 011 .idu l r t r<'t's .

Otcmica I Cont ro I

For Si\i,n control, r he- fung ic ides rurrently being recommended are mancoz.eb

[Manço 1~)6H), bcnoruy I (Al huquc rquc e t ar . ISl72 and Rocha e t ar . 1972/7:)).

methyl tb .ophun.n « (Rocha e t at. 197H). r r iad imephon (Silva 197~) ca rbendazin

and r r i Ior inc (C;ISP;II'orto e t ar. 1~)8,liJ). In nurscr ics ::lI1cJc l ona l g:Jfllens, lhe

selected flJngi.cidcs <.ire Jpp1i.eu wcekJy uuring the wet season and at two weekly
int c rv.r l s du r ing rhc clry sea son . 011 mat u rc trees on pl ant at ions , thesc are
applicd weC'k1y during the refol iation period.

1n sout h BqIILI.. aer ia l spr;lyillg of efCective wate r-based fungicides agu ins t

SAtH employed up to <l total of 7 lre:1tment rouncJs per cJiseélse season per year
(Bezerra e t ato 1~82). From I~H~l, when es t at.e+sca Lc t rea tment w i th oi l vba sed

Iung ic ides by ground fogging w ir h I.eco L20 O was introJuceJ. up to III wcck l y

fogg ing rounds were rt-conune-nded (Co r rea et ar . E)84) .
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111 t he Amazôui a . r hc f cw new p l ant at i.ons es tab.l ished i.n the 1970s suf fe red

thc worst cffcct o f SJ\LH, r hi s no rma l ly in comb ina t i.on w i t h poor so i l ~.II1dveed

management . Caspa ror to e t a t. ( 1984c) demons t rated that an integrated

approach to S/\I.H cont ro l , comb in ing Iung ic ida I t rea tment hy fogging o r

sprayLng with improved wcecJ controi and adequate manuring, achieved the best

rcsu l t s unde r such :1 s i t ua t ion , lk-t a i l s pe r rn in ing to moro recent devc l opmcnt s

ir) SI\l.B .hcm ic.r l cont ro l IS giVCII ill;1 scp.r ru t c papc r cn t i r lcd "Rcccn t

progress in Cl.lJlgicid i.lpplicütion t ,chnoJogy for ruhher 1caf disease control"

pres nted Llt th.is SLlJIlC workshop.

CONCI.UIHNG IU~IARKS

Bra z.i l is currently rup id l y cxpand i.ng its hugc programme of rubber p Iant ing
p l anncd '111<1i n i t ia t o.] IIl1d('! t lu- 1)!{()I\()i~ Ill'O.iL'l'ts(ltllTOS e t ae. ~t98-~).lbL1yeJ Cor

IIV;.lrlY;1 ('Vlltlll'y lIy SI\I.II 111de)11I,!'. '-;() (';Irlil't', t h i s m.rjo r cons t rn int to t lu:

domcs t icar ion o f f{('\l('(,( in r lu- Nc-w World hud bccn shown I n more recent r cscu rch

to bc not insurmount ah l c , I n t h is b r ie f rcv iew high1ighting the more

significant aspects of work on SALR and its control in Rrazil, evLJence

suggcsts t har ruhhc r may 1)(' growlI as a profi tub.l e commercial crop, givcn t he

a t t cn t ion it dcs('rvl's 111 cour inuou-. rcsc.uch ,JS has becn in it ia ted in Br.rz i I

(LiJll e t ar . l~)R4),

In the so-cal led tri.lJitional <Ireas of ruhher cuJtivation in the Amazôllia

and sour h Itll1i<!. 11](' 1101. luun id r rop icu l wonr hcr provokcs thc IIIOSt v i ru Ivu t

at t.acks by M. u,f(' ( on the t rcc hos t . In sout h lbJ1ia, where pl ant a t i.ons ha rc l y

survLved from years 01' COllt illLJOUS attacks. large-scale government-spollsorcd

aer ia I spray ing undcr PROMA.SLdur ing the 1,ISt decade (Bezerra et ai.. 1982),

buscd 011 t 11(' r i"d i Ilgs o r l"l'Sl':1 rrh de r ivod Crom t hc 1960- 70s. ga vc LI

sa t is fac to ry rchab i l i t a t ion o f t hi s rubber(Souza et: ai.. 1982). 1n the Amazô
ma wherc Ilew plantéltLons werc heillg established in the prescnce 01' SI\LH

and other major ICLlf d isea ses . t he i r ef'Fec t mude worse by poor soil anJ weed

managcmen t . fung ic ida I t rca tmcnt shoul d pre Fer ab Iy be integrated with

i.mproved manur ing JnJ wccd contrai, to give thc des i red bene Ii t , as suggcs t ed

by Gaspa rot t o e t alo 1198Lll). WitÍ1 the obj cc t ive of minimising t rea tment cos t s ,

a lIlulti-dis,'ipli.Jlury app rouch in cur rent rcsea rch by agricultura] eng ince rs

;ttltl p:lt!Jologists kd t():1 r.rp id dcmons t rn t ion t ha t a ground-bascd fogger (1.('("0

120 I) 01' a l oca l l y mude .Juc r o mach inc ) . when suitably adapted anel prov idcd with
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the co r rcct; nu.n unum Iung ic idc dos.iges , is an efficient and more practical

appLicator th;111 ;1 he l u.op t c r, ror d ispcns ing Iung ic ides or insecticides to

pl ant at i.ons . Para l lel to t hcsc , some of the most recent research results,

suggesting the cx is tunce 01' newer SN.B-resistant clones, more potent

fung ic ides , newer SALB escape a rcas and .i.mproved methods for culturing

M.u1.u, show sat i.s Iuc to ry prog res s is being achieved with a well

co-ord ina teu approuch to re sca rch on SALB, as directed by CNPSD from

Manaus •

On Lhe on-go.ing rcscu rch und r hosc bei.ng intensified, those relating to

zonur ion cl ona l p l ant ing rccornmcnda t ions wil1 have a cons i.dcrab l e bea r ing

on the weLJ-bc i.ng 01' hcal th o r thc ncw rubbe r due for planting under

PROBORI 1 I. !\1though yct rlll I y de-fi ned in terms o f precisc cr í ter ia for

S!\I.B prcva l cucc ar o thc rw i sc , nv.i i lah lc da tu do suggest thc existence .in

Brazi I 01' va s t .JrC'lS of pos s ib Ie S.l\LB escape zones. It is generally felt

t.h.rt t ho n';t1 pot onr in I ror' rap id rubho r growillg lics in thcsc ureas .

1n a rcns where S!\l.B cannot be avo ided , on thc other hand , a more

d isc r imi.na te use o r cl ones wi th observed s tab Ie field resistance, similar

to tha t used unde r l.nv i romax Pr inc ipl c i.n Mal ays ia , holds the most

promise. F.conomic control of S!\LB with protective fungicides having been

demons t ra ted , use 01' th i s new t.echno logy to reduce SALB darnage to

ex is t ing p l ant at ions is now rc.ul i l y avu i l ab le . Other major problems

re l at ing to mcch.in i sms in d iscasr- rcs is r ance , Loss of resistance 111

c Ionc s and t.he orne rgellcc o r ncw rac cs o r thc puthogen , currently a Lso

being studieu, are .i.n 1.i.ne with tlle objectivc of eventually developing

an overu I l , truly integratcd approach to solving the many problems sti l l

posed by SN.B i.n Braz i i, o r in the othcr rubber growing countries of the

Ncw World.
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