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Annexe VI

ROOT R~ AND STBM BUOHT ON BLACK PEPPER IN BRAZU.

Maria do Lourdes R. Duarte!
Fe.rnando C. Albuquerquo'
Slmoa A. Archera

lNTRODOCTION

Black peppcr (Piper nigrum, L.) li affcctcd by • wlde r&niO or diseues, but it is root
rot and stem btlght also known as Pusatioso. Mal do Muiqulta anel latel)' a1so u Fusarium

wilt due to symptoms ou íníected plants in lato ~&e o( lnfecUon that has become lho mOle
Important dísease, It ls caused by Nectrta hamalococca t, sp, plperls (anamorph Fusanum

solan; t. sp. piperiJ). Thls pathogen, to date, 13restrlçtod to Brazli and' bas csused severo
'losses sínce 1957 when lt was lsolated for the flrst tlmo trom roots or Uüeçted planU

(Albuquerque, 19(1).

Once lnfected, black pepper plants decline and die, More than:-t5.000.'OOOplant bave

beea Iost ia total correspccdíng to alou of about 9,4 mUllon dollars assuming the present
príce of US$ 1,250.00 per tOMO and an avcragc productlon of 1.' kilvine. However, the
. . .

loss ís hlgher if 000 takes ínto account lho reductloa ia ylel<Jper unlt area anel lhe preseat low
príce per tonne in the lnte.matiooal mal'k~.

Since lhe pathogen was flrst lsolated from black pepper tlssues Ú1 late 1957 many
attempts have been made to control lhe dlsease.

\ .

In lhe 19605 efforts were concentrated towards developwi resistaDt rootstocks t'rom
within the wUd pepper populaUon to control root lnfectioa. At that time, several specles werc
tested • Piper colubrinum, Link was chosea duo to lu hlgb complltibllity, over 80%. with
black pepper tíssues (Albuquerque, 1968 a). Althouib la&rafted plants have shown vigorou.

growth and productíon higher than non ingrafted olies, aftcr four )'ea.rs they beatn to die dua
\

to lato íncompatíbüíty (Albuquerque & CondunJ, 1971; Albuquerqu., 1968 b) .

lPlant Patho.1ogUt. EMBRAPJ\.·CPATU. Caixa Postal, 48, 6609'·100. Be16m,PA, BraziJ

2Plant Pathologíst, Imperial College, Ascot, Berkshíre, SLS 7PY, England. UK.
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When ~e outbreak of stem blliht occurred In pepper plantatíons ín 1968 1n Tomé-
Açl1, .the most productlve area, research alms had to be reassessed and dlrected tot'uds lhe
control oí thís new roem oí Fusarium lnfectícn, soo», lho role played by in!cçted stcm
cuttlngs mispreadini the dlsease W8$ noUced due to recorda of It In different áreas far from
Tomé-Aç~, which correlated with thc movement of both, people and plantina material.

M lho most efflcient funglcldes Jlke benomyl, carbendazln, thlabendazole and captafoI
had only a funglstatlc eff'cct agalnst lhe pathogen, lhe brazíüan government has lnitlated an

alternatlve strategy of germplasm diven1.flcaUon throuib exchange with overseas countrles .••••
malnly lndia, lhe centro or origin of black pepper.

.
Germplasm introductions began a1W 1970 (rom Mayaiuez. Puerto Rico throuih lhe

Unlted States Depllt'tmcOt or Agrículture (USDA). Braz.U now bas a ~ermp1asm colíectíon
wblch holds the foUowing materíaísr' culUvars of black pepper, Balankotta, BeJantuna.
~gantina (ecctype of Pannlyur-I), Chumala, Gwijarina (ecotype of Arkulan Munda), Iaçarã-
1 and Iaçará-2 (promíslng llnes originatlni from open polllnatíon), Karlinunda, Kottanadan-l

and Kottanadan-2, Kuchin&, KuthiravaUy, Perumkodl and 'frani; wlld specles, Ptper

adunêum, P. auenuaium, P. IHr14, P. cariconneaivum, P. hirsutum and P. colubrinum.

SYMPTOMS ANO ABTIOLOOY

Root rot and Item blight as referred to as Pusarlum wl1t, bota caused by Nearia

hamatococca f. sp. plperiJ (anamorph Furar/um solant f. sp, plptrú) are the major problern
of pepper cultívatíon, each causíng iIUtly reduce productlvlty.

Fusaríum lnfectíon may start either on roots or aeríal parts Ir root infection occurs the
leaves become yellowish and f1accld, falllng prematureIy t Al consequence of a deerease In
turgor pressure the lntemodes tum yellow and <110back to • lower nade. Thls progresstve loss..
of brancbes leads to jotal deslccatlon. There li an absence of rootlets and as \ho d~o
progresses most af the root systern become necrotíc, Frequent1y necrosls ma)' extend up to
30 em above 2l'ound and ln th1s case plants appears weak, and malas lltUo growth

(Albuquerque, 1961. 1964, 1'980).
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1110 flrst slgn of aerial Infectíoe is lho occurrence ar yelíow braaches tn an otherwíse

vígorous planto Dark leslons, 101tlally coveríng oae ar lwO 1lOdessprea(J rapldly çausilla a
bllght af severa! stems af the wnole planto In an advanced staae a bri.lllam black exudatc

I
appears ato the base of lhe stem (Albuquerquo &. Duarte. 1972, 1977a: Fukutomi et al .•
1981ç),

In the sexual stage the fungus produces perlLhec1a &lobosc. fUltly red, later ~2ht
brown. Tho ascí are cyUndrlcal and later tbey beeomo clavaco onalnat1n8 lAtema1Jy olaht
elllpsold to obovate ascospore, hy~, allghtly constrlcte4 at tbo s1nal0 centrld septum wlÚl
longitudinal striatlon,

.
The anamorph stage produces eWptical and hyallne microconldia clustered ín heads.

Macroconldla are hyallne, varying from 32 #,m - 61 I'm X 4 #,m .• 10 I'm with 3 to 6 septa,
Chlamydospores are globose, smooth walled formec;t bltercalarUy or tenu1nally, on&inatina
from modlflcatlons of mycelia e.nd spotcs. ..

The formation of perithecia and macroconidia is promoted by sunllght and artificial
daylight.' Períthecla are not formed in da.rkness.Tho specles 15betetothal11c and períthecíum
formatlon requlres mo presence ar two mating types. 5train A ar (.) and straln a ar (+).

1'here i.s SOmo evldeoce of varíatíon in patboien1c1ty wlthin lhe natural poputatíon of
F. solanl f. sp. piperis, notably lhe exístence or t.hree physiola&ical types charactemc4 by
dlfferent plgmentatlons 10 culture and ~c ínductíon of dlffcrent intensity of symptoIllS on
ínoculated stem cuulngs. Type lU ísolates whlch aro lhe most vlrulent, import a dark red

colour to culture media and cause lario lesícns aod profuso sporulatlcn seven days af'tet

inoculation (Duarte & Albuquerque. 1979 a),

" BPlDBMIOLOGY

.,
F. solani f. sp. plperls was known as a pathogen onl)' 01 different cultivara ar Piper

nlgrum, but recently it was detected infectini roots of P. aduncum diffcrent localitles in thc
state of Pará and ln lhe Donúnlcan Republlc,
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ln humld eavíronments masses of conldia formed OQ lnfected tíssues of lhe roots and
stem bases are dlspersed b)' water to health organs of othcr planta, In stems the lnfeç,tioIl may

•
start after ~erm1naUoIl and penetration or spores or from 2fOwth of Iatent mycellumínto plant
~es. Colonlzatlon starts from tbo raso of lhe plants movlni towards the tope At tbat stage,
a gelatinops substaace is formed bl9Ck1ng vessels, tbus affectlng translocaUon of water aad
míneraís, Sporc formed on infected stcms are dissemlnated by wínd, agricultural machinery
a.ndpepper growers durlng harvestini. in1tlating secandary infcctlons (Duartc & Albuquerque,

I

1986)

lnfections of the root system and Ofians above soll occur <1urina the ra1n season

(December-May), altllou~ during that perlod plants retain greea Ieaves without any vlsíble.
syrnptoms.In tbe dry season the number af v1slbly infecte<1 plants Increases progressivc1y.
Ascospore díspersal of the fungus plays an lmportant rolo iJl the incldence of the dlsease for

they are easlly carríed to upper part.S af tho vloes on alr current and can Invado ussues
through the cedes (Hamada et al., 1988)••

10 poorly ~ solls thc diseasc appears ín plantaUons of three to four years old and
may cause lesses mai.nly iIl crops managed without addltional effort goíng lnto lts cultivation.
Imp;ovlng dtaina&e of beavy wet so11s ls Important, as ls lhe breaklng up of light solls that
bavc lmpermeablo 1ayers ctose to surface. Suppresslvo solís have not yet been detected nor
bas lt been possible to select organic materials for bendin& wlth mineral fertillz.ers ar of
acting as a dlsease suppresslve so11 amcndment.

'.
INTEGRA TBD DISnASB CONTROL

Chemical control ls achleved by treatment of stem cuttlngs, nursery soU and by fie1d
sprayipg. Among several fungicides t.ested benornyl, carbendazln and thiabendazole havo ali

efficient1y controlled the pathogen (Silva tt al., 1973; Duarte & Albuquerque, 1979b, 1980).
Stern cuttlngs coüected from lofectedplants may show up to 84% infection when grown from
matare stems and 10% whén iJ'Own from herbaceous ones, Th1s results support.s the
recommendatlon for chernlcal treatment of stem cuttlng,s by lmmers.1on lu aqueous solution
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ofbenomyl (0,05%). carbendazln (0.06%) and th1abendaz.olo(0.06%) for 30 mlnutes before
~lant1n8(Duarto & Albuquerque, 1984).

!ln ,field these products are most1y proventative aIld fortnJght1y reappUcarlon is
necessary/to coatrol lhe dlsease. When lhe <1iseasofeacbe$ lS~ with1n a plantatiOD, evea
sprayíng wilh effíclent funglcldes liko benomyl or thiabendazolo. cesses to be effectiva and
most plants eventually díe, Stralns or fungiclde·rcslstant Fusanum !\avo not yet beea found
in the natíve palhogen populatíon, If Infection starts trou&h tho root S)'stem díseased plants
are best eradlcated,

CUltural practices

The extent to which ínfectíon i.s affected by appl1cauon or chemlcal or organlc
fertlllzers ls not clear. It has been suggested that mlnor nutticnt doflclcncles such as those ar
une, lrOQ and boron and the lacJc o( equillbrium between potasslum and phosphotu$ ta
relatlon to calclum and magnesíum can coutribute to cnhanced infectióa rates.

Mulching cf pepper uslng U8SS. leaves, ríce bulls and sawdust caa íncrease so11
molsture in lhe raíuy season as well as infection rates, allowing a rapld establlsbment of
dísease epldemícs once plants reach an ago or steady productlon after about (our or six years
(Albuquerquc, 1968c). To avoíd a rapld spread or the disease but yet retain the advantage of
mulchíng ~n growth and productlon, a partial proteetlon or lhe soU with if4SS leaves Is
recommended.

One approach to Fusarium dlsease centro! Is to diyorsify the genetlc base of the
". material in Brazlllan pepper plantatícns, Hltherto nenaer roslstant nor tolerant germplasm has

been found among P. nlgrum cultívars althougb 1&occurs amoag wUd speçles sucb P..• .
colubrinum wh1ch show hlgb leveís of re~stanco. Wl1d specles bave beea used as rootonocb
but planta generally dle arter foU! yeal'S due to a late tíssue ~ompaUbmty. For th1s reasoa
graftlng as an agricultura! practlce was abandoned but lt ls stUl used for coaservatlon of
híghly susceptlble germplasm, AJthough new gennplasm has recent1y been Iatroduced, lhe
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popuIation obtaíaed bas not shown reslstance to the pathogen F• solasü f. sp, plperis,

DeSpire lhe availablUty of 18 dJffmmt geaotypes this ís a very srnall populatlon with
whlch to ljta11 a breedlng programme, Farming system whlch rely on vegetatlve propagado«
prevent íncreases 1n geaetlc variablUty. To íncrease thls varlablllty pepper must be grown
frorn seeds but f~ that, time ts requlred and the resultam populatíon is heterogeneous and lato
lato productlon.
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