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Discussion

Griffith: The spear rot

disease i
the material for your b e W

; ew c i : s
reeding programme? ountries. What is the origin of

Barcelos: Various countries in Latin America and Africa.
Gritfth ;
riffith: | suggest a reduction of imports from the old world

Van de : i i
Lande: Are insects, especially pollinators, attracted to E. oleifera?

B . —
arcelos: Yes. Insects visit inflorescences of hybrids too
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PHYTOPATHOLOGICAL RESEARCH
ON AMARELECIMENTO FATAL OF
OIL PALM PLANTATIONS
(Elaeis guineensis Jacq.) IN PARA, BRAZIL'

H. Martins e Silva? & F. das Chagas Oliveira Freire®

In tropical countries cultivation of
the oil palm is one of the most promi-
sing agro-industrial activities. Brazil
has great potential for expanding culti-
vation of this tree, particularly in the
Amazon Region where there are vast
areas with edapho-climatic conditions
suited to the growth of this oil-bearing
crop.

At present approximately 50,000 hec-
tares of oil palm are being cultivated in
Brazil. About 30,000 of these are loca-
ted in Para which is the largest oil
palm growing area in Brazil, and, con-
sequently, the largest producer of
palm oil. Table 1 shows the distribu-
tion of the area under cultivation in
Brazil.

Table 1. Area planted with oil palm in Brazil.

States Area planted (ha)
Para 30,975
Amapa 4,331
Amazonas 1,687
Bahia 11,750

Source: PPD, UEPAE/Belém.

The oil palm has been cultivated in
the State of Para for more than 20
years and, until recently, there had
been no phytosanitary problems that
limited its expansion. Since 1984,

however, cultivation has been restric-
ted by the appearance of an epidemic
disease variously defined as "bud rot”
and "spear rot”, or "amarelecimento
fatal”, which is the name proposed by
Turner (1981).

In the municipality of Benevides,
Para, which has the largest concentra-
tion of oil palm trees in the state, the
disease has been known since 1974.
it first appeared in a sporadic way,
affecting very few plants and, thus,
was not a major cause for concern
(Freire, 1988).

Beginning in 1984 the number of
cases detected in producing plants
increased sharply, thus attracting
greater attention to the disease.
The first studies were aimed at charac-
terizing the symptoms of the disease,
so that it would be possible to diag-
nose its presence with certainty, under
field conditions. However, the precise
diagnosis of the disease is quite diffi-
cult due to the fact that the symptoms
vary from one area to another as a
consequence of differing conditions of
climate, soil, vegetation, genetic origin
of the plants, and so forth. This re-
search is made even more difficult due
to the fact that the causal agent of the
disease is unknown, thus making the

1) Study carried out with financial resources of EMBRAPA/APRODEN/Denpasa.
2) EMBRAPA/CNPSD, Caixa Postal 130, Cep. 66.240, Belem-Para, Brazil.

3) EMPRAPA/CNPCA.
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tsl’t‘udy of the factors associated with
the cvqluuonary cycle of the disease
Impossible. ‘

The symptoms of this disease can be

Table 2. Diseased plants eliminated in 1987,
Cause

' Amarelec) 3

::'?ar:h;st,gdc :. 'tt: thpse of other diseases VaSCUlafc WT'?MO ol 02-3?2 -

et i e _OII pallm. such as vas- Red ring disease 1.127 4
ar wilt, red ring disease, dry heart Other 3.0 v

rot, as well as with those of nutritional - 8

deficiencies. Since precise diagnosis I -’

of the disease is so difficult, it is pro-
baple th_at some plants suspected of
being diseased with amarelecimento
fatal have been eliminated when, in
fact, they were suffering from ot‘her

maladies. With the i i
: passing of time, movi il i
s A oving down unt
saiteger t;:g_ledge on the Symptoma-  of the spears. In sc;,rn“ s o e
fo |sed§se has.facrlitaled the of the spéars’ an§ o
o plamafiznsm?wr;?les and, today, become dark gray and zg:]c?egnecljeav'es
Wil capab\l’\éog;%sen?r superficial fissures. below which ‘glr::
il pudc : I- can observe a layer
e appeare?azl:uZe?hlthe _flrst sy_mp- tissues. In exlren):e ccgsg;ar;?ti gipe
oot absoiutely ?eliab'lse diagnosis is  tain period of time, only tlhe b::sz gi;
il ; _ middle leaves i
o pmpt;t;;irgintp fatal regched epide- |eaves dry, norir:\:rg gereen. il
ey o 198? malt:;e pgrlod bet_wgen and the plant stops peo?irlfc?re flormed
bionll ot co;mol ,has‘:nce efficient cases, plants that have preser?t%d e
ot il adoptzdys; St?}eg: toms of amarelecimento fatal Sf:\f:
o bt : regenerated with i i
gy ;;mt?]?enfr'lgtme diseased plants Up to the presentth:op;:smg'm —
= s tolizdii:rgﬁfms appear, been found on thé slemsoammaihfs e
ki e spread of _the plants analyzed. Attempts m‘i’-xodteS toof
Tl 1 isolate the disease h
& up\.:rg tEI)’I: nurtr:ber of plants evidence that a stem ao\:'eré)t;?ducecj on
a0 thger:naljec; 19(?7. as a s associated with the diseasepathogen
‘ r diseases i i
e | In th i
Deaf:p;:;eaar‘faf:ifted the plantations of prOble;hc_:r;:l;tug;dtht:)senousness T
‘ : Yy amareleci
fatal, the Brazilian Agriculturarregra?
search Comqany - EMBRAPA - formed
a team of scientists in 1986 with the
(tja_ask of developing studies of the
Isease. The team is composed of
sc1enhs}s from EMBRAPA and Dendé
dq qua S.A. Denpasa, together with
sc:entrsts from several international
Institutions, such asg the IRHO and
HVAf and the research program has
received the financial support of the
producers association  APRODEN

has reached an advanced stage, parti-
cularly after plantations have' been
abanqoned for some time, humid rot
with its characteristic odor occurs and
destroys the center of the crown

Symptoms

T_he observable Symptoms of amare-
lecimento fatal normally begin with a
slight chlorosis of the younger leaves
generally the numbers 4 to 10 This is'
followed by the yellowing of tHe youn-
ger Ieavgs and the drying of the leaf-
lets starting at their extremities. In ex-
treme conditions, when the aisease
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The team consists of: Pedro Celestino
Filho, Entomologist EMBRAPA (Coor-
dinator), Wouter van Slobbe, Agrono-
mist Denpasa/HVA, Hercules Martins e
Silva, Phytopathologist EMBRAPA,
Franco Lucchini, Entomologist EM-
BRAPA, Claude Louise, Entomologist
IRHO/EMBRAPA, Lindaurea Alves, En-
tomologist EMBRAPA, Antonio Maller,
Plantbreeder EMBRAPA, Eduardo
Alves, Agronomist Denpasa.

Based on international agreements,

the EMBRAPA/APRODEN project is
periodically visited by specialists from
IRHO, HVA, GTZ and the University of
Suriname, who render consulting ser-
vices in the areas of entomology, phy-
topathology and genetic improvement.
According to the program subgpitted
for approval to the work group ang the
consultants and which was elaborated
with the effective participation of all
members of the AF team, the following
studies were made in the sector of
phytopathology:
1. Isolation of the fungi probably asso-
ciated with amarelecimento fatal, utili-
zing plants that had already presented
the symptoms of the disease. Up to the
present time, more than 20 species of
fungi have been isolated from the
diseased plants, including from the
roots, leaves, stems, spears and meri-
stems. The fungi most commonly iso-
lated have been Fusarium spp., Pyt-
hium spp., Colletotrichum gloeospori-
oides, Rhizoctonia spp., Curvularia
spp., Thielaviopsis paradoxa, Gra-
phium spp., Microsphaeropsis oliva-
cea, Pestalotiopsis spp., Dactilaria
spp., Mucor racemosus, Schizotrichum
spp., Microsphaera olivacea, Lasio-
doplodia theobromae.

2. Isolation of bacteria. The bacteria

most frequently isolated from the

diseased plants were the following
species: Aerobacter aerogenes, Bacil-
lus polimyxe, Erwinia herbicola, Pseu-

domonas aeruginosa, P. fluorescens
and P. putida.
The isolated fungi and bacteria have
been taken from both diseased and
healthy plants once a month. These
were then inoculated into nursery
plants and five year old field plants
every 15 days. After one year, the symp-
toms of the disease were not reprodu-
ced as a consequence of the inocula-
tion of fungi and bacteria. This leads
one to think that organisms of the
virus, viroid or mycopliasm type may be
involved in the process of manifesta-
tion of the symptoms of the disease.
3. Histopathological studies were car-
ried out with an electronic microscope
by the Institute of Cellular Biology of
the University of Brasilia and by the
Virology Laboratory of the Institut de
Rechereches pour les Huiles et Olea-
gineux, |RHO, Montpellier, France.
In each of these examinations no orga-
nisms of the mycoplasm (MLO), virus
viroid, ricketsia, protzoan or bacterial
type were detected.
4. Chemical control. In areas in which
the disease is common, plants that are
apparently healthy and/or plants that
have shown only the initial symptoms
of the disease have received systema-
tic applications of antibiotics and fun-
gicides, with the purpose of observing
the differential reactions of the plants.
It is thought that in this way it will be
possisble to gain some knowledge
regarding the organism involved in the
disease.
The products utilized were:
Tetracycline, which acts on organism
of the mycoplasm type, injected into a
group of 96 plants in a concentration
of 5 g of the active ingredient diluted
with 100 ml of distilled water per plant
every four months.
Streptomycine, which acts basically on
bacteria, applied to 50 plants in a con-
centration of 5 g of the active ingre-
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dient diluted with 50 ml of distilled
water per plant every four months.
Aluminum phosetyl, a systematic fun-
gicide that acts on fungi of the Pythia-
ceae family, utilized for the purpose of
combatting species of the Pythium
type. which are suspected of being
involved in the process of the disease.
The product was injected into 49 trees
in a concentration of 8 g of the active
ingredient diluted with 80 ml of distil-
led water per plant every four months.
Metalaxyl + Pholpet, a product charac-
terized as having systemic action, utili-
zed for the purpose of controlling spe-
cies of the genus Phytophthora, a fun-
gus that is also suspected of being
involved in the process of the disease.
This product was injected in a concen-
tration of 7 g of the active ingredient in
142 ml of distilled water per plant
every four months. A total of 56 plants
received applications.

Benomyl, a systemic fungicide that
acts on fungi of the genus Fusarium,
injected into 49 plants in a concentra-
tion of 10 g of the active ingredient
diluted with 100 ml of distilled water
per plant every four months.
Monocrotophos, a systemic insecticide
included in the test for the purpose of
controlling the sucking-biting insects
that are probably involved in the pro-
cess of transmission of the causal
agent of the disease. The applicastions
were composed of 20 g of the active
ingredient (50 ml of the commercial
product) per plant. A total of 48 plants
were treated every two months,
through the process of root absorp-
tion.

Up to the moment, no observable diffe-
rences have been noted in the pro-
gression of the disease that could be
attributed to the action of the products
applied. Since the disease would seem
to have an incubation period of about
10 months, it is probable that some
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indication as to the action of these
products will come to light with the
passing of time. (Renard, 1987, per-
sonal communication).

Control

Since the causal agent of amareleci-
mento fatal has not been identified,
specific control measures cannot be
recommended. However, some compa-
nies have sought to hinder or delay the
spread of the disease through phyto-
sanitary inspections every 15 days.
The purpose is to identify the initial
symptoms of the disease, mark the
plants and then call in a team to elimi-
nate the plants.

The plants are cut with a power saw
and the leaves and trunks are pulverized
with mixture of fungicide + insecticide
(endosulphan 0.2% + benomyl 0.2%).

The "caiaué” or "dendé” plants of
Amazonia (Elaeis oleifera) and the
hybrids E. oleifera x E. guineensis
have shown resistance to the disease,
and should be further studied as a
possible source of greater resistance.

In 1988, phytopathological and gene-
tic improvement studies will be intensi-
fied for the purpose of enhancing
resistance to amarelecimento fatal.

In the area of phytopathology, studies
will be carried forward on the fungi
and bacteria that have been most com-
monly isolated from diseased plants,
such as:

a) studies of fungi isolation, cultiva-
tion and sporulation techniques;

b) study of the inoculation techniques
suited to each fungus, in an attempt to
reproduce the symptoms of the
disease;

c) studies of the evolution of the symp-
tomatology;

d) studies of the epidemiology and of
control methods will be carried out
simultaneously.
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Abstract

i fatal of oil palm planta-
i research on amareleclmepto : -
zgryttso?gft:e?lsog:ﬁa:eensis Jacg.) in Para, Brazil. Brazil has large areas with

potential for the cultivation of oil palm (Elaeis guineensis Jacq.); partic

larly in the Amazon region where the edaphg_)_—climatic conditions are suited

i Iti-
i tate’of Para the oil palm was cu
velopment of this palm. In the statg: . e
:rc;t?::ﬁhoufditficuity for more than 20 years pnt_tl 198% v:':in t::;)glrfiona
alled amarelecimento fatal was found to exist in epi ef th'poil-bearing
'?'his disease has caused significant production losses of this

g | measures had not been developed it was decided

e e i hould be eradicated, thus slo-
s with the initial symptoms sho ed, a
wi?:gtrf?e ps|§$ad of the disease until new studies were able to indicate con

| methods. By the end of December 1987, 32.660 plants v\fitht :gr:gttgnlsf
gfo the diseas;a had been eradicated from a smgtlethmaquta;t;cs)g ;‘r; Sy
i that the dis
: light of the tremendous losses d
P?;?i.ulcnelt'z ethlg Brazilian Agricultural Research Company (ihgﬁglgé;:})) ?Sr-
?he Associ'ation of Qil Palm Producers of Para and_Amapa E:i R
med a technical commission with the task of StgﬁénsgggA;fonéN ffor
i i i nt, the
Acting through international ‘agreement, S L e
iodi i f specialists from IRHO, . :
periodically hosts trips of specic o e olgy
iti iname and Brasilia in the areas of phy , entor /
:rtllg sgeo:‘;:;; Iir:nprO\.fernent. This paper repo'rts on the resear::h 9aac:_;n.utless car
ried out in the field of phytopathology during the course o 1 ;

Resumen

El Amarillamiento Fatal (AF) de la palmq af:eltera (Elaelss g::ij:;:e:esr; ‘?;?ﬁz;
Brasil posee grandes areas con potenmahdad pa{a eenclt:x o b
aceitera (Elaeis guineensis Jacq.)t especnalumen e B e O I
ica. done las condiciones edafoclimaticas son propicias p i
Sm%icha palma. En el Estado de Para, la palma aceitera era cu “1'384 =
t:oblemas limitantes desde hace mas dg 20 anos, haste que,den omin!ada
0 tado la ocurrencia, en forma epidemica de Iq en_k_armgdad en e
i?r?:rillamiento Fatal, que ha causada perdidas significativas en la pro
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cion de esa oleaginosa. -

Como no se conosen metodos eficaces de control para tal enfermedad,
de decidio erradicar las plantas son sinttomas iniciales. retardando la dise-
minaciones de la enfermedad hasta que nuevos estudios puedan indicar
medidas de control. Hasta fines de diciembre de 1987 fueron eliminadades
32.660 plantas con sintomas de (AF) en una unica plantacion en el Estado
de Para. Debido a los grandes perjuicios que tal enfermedad esta cau-
sando a los productores, la Empresa Brasilena de Investagacion Agro-
pecuaria - EMBRAPA vy la Asociacion de Producores de Palma Aceitera de
Para y Amapa - APRODEN formarron una comision technica para desarrol-
lar estudios sobre la enfermedad citada.

A traves de acuerdos internacionales, el convenio EMBRAPA APRODEN
recibe periodicamente la visita de especialistas de IRHO, HVA, GTZ, Uni-
versidad de Suriname y Universidad de Brasilia, como consultres en los
campos de Fitopatologia, Entomoligia y Mejormiento Genetico. En el pre-
sente trabajo se relatan las acciones de investigacion del campo de Fitopa-
tologia en el ano de 1987.

B Resumo

O Amarelecimento Fatal (AF) do dendezeiro (Elaeis Guineensis Jacq.) no
Brasil. O Brasil possui grandes areas com potencialidade para o cultivo do
dendezeiro (Elaeis guineensis Jacq.), especialmente na Regiao Amazonica,
onde as condigoes edafoclimaticas sao propicias ao desenvolvimento
dessa palmeira. No Estado do Para, o dendezeiro era cultivado sem proble-
mas limitantes ha mais de 20 anos, até que em 1984 constatou-se a occo-
réncia, em forma epidémica, da doenc¢a denominada Amarelecimento Fatal
(AF), que tem causado perdas significativas na producao dessa oleaginosa.

Como nao se conhecem métodos eficazes de controle dessa doenca,
decidiu-se erradicar as plantas com sintomas iniciais, retardando a disse-
minacao da mesma ate que novos estudos possam indicar medidas de con-
trole. Até o final de dezembro de 1987, foram eliminadas 32.660 plantas
com sintomas de AF em uma unica plantagao no Estado do Para. Devido aos
grandes prejuizos que a doenca vem causando aos produtores, a Empresa
Brasileira de Pesquisa Agropecuaria - EMBRAPA e a Associacao dos Pro-
dutores de Dendé do Parae Amapa - APRODEN constituiram uma comisao
tecnica para desenvolver estudos sobre a referida doenca.

Através de acordos internacionais, o convénio EMBRAPA/APRODEN
recebe, periodicamente, a visita de especialistas do IRHO, HVA, GTZ, Uni-
versidade do Suriname e Universidade do Brasilia, como consultores nas
areas de fitopatologia, entomologia e melhoramento genético. No presente

trabalho sao relatadas as agoes de pesquisa da area de fitopatologia, no
ano de 1987.
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Discussion
n found. Can we conclude that there 1s a simila-

Griffith: No mycoplasm h‘as bee - ;
rity with lethal yellowing in coconut?

. 3 . . l
Martins e Silva: There were no indications of viroids, viruses or MLO. The causa

organisms are still unknown.

. ol
Van de Lande: Lethal yellowing has been found in s_everal palms, but not in ol
palm plantations. Spear rot is also called fatal yellowing.
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