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1 NTRODUCT 1 ON

Cocoa   is        next      to     coffee     and     soybean        among
Brazilian   export   commodities.   Cocoa   produced    in   the   State
of   Bahia   the     years   1978/79     earned      in      foreign   exchange
worth    one    billion    dol]ars        (CACAU     INFORME    ECONOMICO,1979).

Like   many     other   tropical   crops,   cocoa   ("eob4omci
c.cic.cio   L.)    has   been      found      attacked      by   plant        parasitic
nematodes   from     different     cocoa     growing   regions     of   the
world     (JIMENEZ    SAENZ,1969;     SHARMA,1971,1973a;     SHARMA   6

SHER,1973,1974;    TARJAN,1972;       TARJAN      ô     JIMENEZ,1973;

and   WHITEHEAD,1969).         A    large   number   of   nematode   genera
and   species   have   been   reported   associated  with  cocoa  roots
from   different    parts   of  theworld    (MEREDITH,1974;  BELMONT,
1977;    LOPES   e.t   cz£ÁÁ,1980).        lmprovement       in   growth         and
increased   yields   of   cocoa  have been   obtained  by appl ication
of   chemicals   to     nematode   infested   plantations   in      Brazil
and    Costa    Rica           (SHARMA,1973;        SHARMA      8     SMITH,           1973;

SHARMA    8    FERRAZ,1977;    and    TARJAN    eJt   fl£ÁÁ    1971,1972)  ,

Susceptibility     of   cocoa   clones   ar`d   hybrids      have
been   studied      under   greenhouse   conditions    (SHARMA,1973b;
SHARMA   6   MAIA,        1976;    SHARMA,1977)     but    nothing    is       known
about   nematode     association   with   cocoa   hybrids   and   clones
under   field   conditions,   that   is   why   the   present   study  was
unde r ta ken .

1     EMBRAPA/CPAC,    Planaltina,    DF.
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MATERIALS    AND    METHODS

As  a   part     of  general   nematode     survey   started   in
May,    1971,   thi rty   seven  soi 1  and  root  samples  were col 1ected
from   10   hybrids   and   16   clones   of   cocoa   grown   at   Centro  de
Pesquisa   do   Cacau    (CEPEC)    Km   22   da   Rodovia       llheus/ltabu-
na,   Bahia,   Brazil.      The   26   genotypes    (clones   and   hybrids)
sampled   for   nematode     presence,      soil      type     and     growing
conditions  andnumber  of   samples  pergenotype   are   presented
in    table    1.

The   method     of   sampling   for     nematodes   and      theír
extraction   was   according  tothe   method   described   by   SHARMA
6   L00F,1972.      The     nematodes    isolated   fr®m   the        wamples
were   identif ied      up   to     generic      level      at   CEPEC   using     a
stereoscopic   microscope.      For   identifying   nematodes   up   to
species   level,      the   isolated   nematodes  were     concentrated
in   small    quantitiesofwater   and   ki]1ed   inhot   5%   formalin.
The     permanent   mounts     were   prepared      in   pure        glycerine
using   Southey's      slow   glycerine      method    (SOUTHEY,       1970).
ldentifications   up   to  species   level  wasdone  by   late   Prof,
Dr.S.A.SHER,      Department   of   Nematology,      University           of
California,    Riverside,      California,      U.S.A.      and      some   at
CEPEC.

RESULTS   AND    DISCUssloN

Eleven   genera     and    13   species   of     plant   parasitic
nematodes   from  37   samples   collected   from   26   genotypes    (10
hybrids   and  16clones)   of   cocoa   along   with   their   frequency
of  occurrence   in   samples   and   genotypes   are   presented        in
table     11.

He£Ác.oty£emc.h{ÁÁ   was      the   most   common   nematode   and
was   associated   with   largest     number   of   genotypes.        Among
the   d.ifFerent   spec.ies     of     HekÁ,c.ci±ypQ.yLchuÀ,      H.   dÀ,hyô±e^a
had   the   highest      frequency   of  occurrence   in      samples   i,e.
70.3%   and   was   associated   with   19   genotypes    (9   hybrids   and
10   clones).   Where   as   H.   mLL"c.{mctuÁ   was   present    in      8.1%
of   the   samples   and     was   associated   with   three     genotypes.
This   nematode   (H.   mu£JttcÁmc.tttÁ)    is   a   serious      pathogen   of
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banana,   which      is   commonly   used   as   a   shade   crop   for   young
cocoa   transplants   and   seems   to   be   introduced   in   this   area
through   infected   banana   rhizomes.

The  other   species   of   nematodes   foundto   be  causing
most   damage   to   cocoa   roots   were:      the   root-knot   nematode,
Me£o{dogyne  ÁncogiiÁÍc[,   the awl  nematode  Oo€Ác.hodo4uÁ  mtno^,
the   reniform  nematode,     Rotç/{enc.hu£uÁ     úeiiÁóomÁÁ   and     an
unidentified   species   of   dagger   nematode,   X{phÁMemci,   which
were   present    in   48.6,   45.9,   35.1    and   35.1      percent   of   the
samples   respectively   and   the  numbers of  genotypes  associated
witheachnematode      species     were      18,13,12        and        s
respectively.   Serious   growth   reductions   due   to  M.Ámc.ogiiÁ-
tct  were   reported      in   cocoa   clones     "comum"   and     "catongo"
under      greenhouse   conditions   by   SHARMA    (1975)    and      SHARMA
ô   MAIA    (1976).      While      studying    interaction      between         M.
{ncognÁÁci   and   R.   ^eiiÁóomiÁÁ   on   cocoa   clone   "catongo'',   the
concomitant         inoculations   with      both     species      had     more
adverseeffecton   plant     growth     than       either       of     them
inoculated   separately    (SHARMA,1975).         Also   significant

growth   reductions   in   two   clones    (comum   and   catongo)   under
nursery   conditions     was   observed  when   soil    infested     with
plant      parasitic   nematodes     was   partially     sterilized      in
comparison   to     naturally     nematode      infested   soil.           The
infested   soil   harboured   a   mixed   population  of x.   óeíctAÁcie,
M.   {ncogMiÁ{ft   and   H.    dÁhyóteAfl   (SHARMA,    1975)  .    None   of   the
12   cocoa   hybrids      tested   for      their   susceptibility   to     M.
{ncogiiÁÁ:ci  under   greenhouse     conditions   showed      resistance
to   this   nematode    (SHARMA,1977).

The   nematode   genera   HemÁc.ticonemoÁc£e4 ,   Long{c£o4ttó
and  T.tic.hodo^uÁ   had   the   lowest   f requencies   of     occurrence
in   samples   as   well   as   genotypes   besides      having     a        very
low  number      in   the   samples   and   that   too   mostly   j.uveniles.
Due   to   the   above   mentioned   reasons,   the   identification   up
to   species   level    could   not   be   made.   HemÁc.yc£Áopho4c[£ooó{,
Ma.cn.opo6±hcinÀn   cmciQ.w6ÁÀ         and      Pel±a)'ni,gna±uÁ            hokde)`naiíLÁ
occupied   the      intermediate      posítions      regarding           their
frequencíes        of     occurrence      in      samples     and        genotype
association.        Plant   parasitic     nematode   genera   have   been
reported    ín   association   with   cocoa        by     several      workers
(LORDELLO,1968;     SHARMA,1971;     SHARMA    ô    SHER,1973,1974;
TARJAN,1971,1973;        MEREDITH,1975;            BELMONT,1977;      and
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LOPEZ   ejt   aeÁÁ,1980).

H.   mt"ÁCÁncíLL6,      Pe£ÍctmÁg4czÍuÁ   ho{cíemcmÁ   and   He-
m{c,yc£Áopho^ci  £c/oóÁ  are     reported     herein     for  the     first
time   i.n   associ.ati.on  wi.th   cocoa   from   the   State   of  Bahia.

The   results   of  thi.s   limi.ted   survey     i.ndicate   that
many  species   of  plant     parasiti.c   nematodes   are  associated
with   cocoa   genotypes   of  whi.ch   some   have   been     studi.ed   for
thei.r   pathogeni.c  role   i.n   cocoa   culture.

SUMMARY

A   preli.mi.nary   survey   of   cocoa   ("eob^omci  ccic.cio  L.)
hybri.d   and   clone  collection  of centro  de   Pesquisa   do  Cacau
(CEPEC),   Itabuna.   Bahi.a     during   the     year   1974   for     plant
parasitic   nematodes   was   conducted.        A   total   of     37     soi.1
and  root   samples  were   collected   from  the   rhi.zospheres     of
26   genotypes   (10   hybri.ds   and   16   clones).   The   soi.l    samples
were  prepared  for     nematode  extracti.on     according   to     the
method   described      by   SHARMA   &   L00F   (1972).   The   percentage
frequency  of     occurrence  of     plant     parasi.ti.c          nematode
speci.es,   i.n   the   samples     was:      He£Ác.oty£e.nc.huÁ      dÁhyóteAci
(70.3)  .   MQ.koÁ,dogyyLQ,   Àytc,ognÀ±a   (48.6)  ,      DOÂÁc.hcidoniJÀ   mÁnon.
(45.9) ,   He£ÁcoJ€y£enc.htÁ   spp.    (35.1 )  ,      Ro{Ç/{enc.hLt£uó   úenÁ-
ócimÁÁ    (35.1),      XhÁph{yiemci   sp.1arvae   (35.1),   HemÁcyc£Áo-
phom  {ooóÁ      (16.2),   Mcic4opoóthoiiÁci   onoe,nÁÁÁ      (10.8),   He-
fljc,otypQ,vLc,huÁ   muucj.ytc.±uÁ   (8.1 ) ,  PeAfaimÁ.gh.aluÀ   hokdei!i!iainÁ
(8.1),   HemÁCAÁcowemo{deÁ       sp.    (2.7),    LoyigÁdomÁ  sp.   (2.1),
and   TAÁchodomÁ   sp.    (2.1),

H.   mu£tÁCÁnc.tLtÁ,    P.    ho£c(eii'icm{   and   H.   £ooóÁ           are
reported   for  the   first  ti.me   i.n     associ.ation     wi.th       cocoa
from  the   State   of  Bahi.a,   Brazi.l.
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Table    1.      Genotype,      symptoms,      soil    type   and   number        of
samples   collected   from   the   rhizosphere  of   cocoa
hybrids/clones   at   CEPEC

Genotype
Symptom*

(H/D)
Soil    type

-uF   613
-slc   823
-   uF   667
-PERU     11      -POUND

=   :iÂL-2!;D:N:ÊÁê„
-SIC    864    -BRASIL
-EEG    9    -BRAsl`L

-SCA    12    -BRASIL

-EEG    8    -BRASIL

-EEG    50    -BRASIL
-TSA   644    -TRINIDAD
-   PA   46   -   PERU
-slc   847
-    PA   46    -    PERU
-     lMC    -86
-    COMUM    x    SCA

-    COMUM    x    CATONGO

-SIC    3    x   UF    168
-SIC   891    x   2    -R1
-SIC    891     x    R1

-SIAL    88    x   SIAL   70
-SCA   x    SIAL    70
-SCA    12    x    UF   613

1D

1D

-UF    168    xSIC    3                         lH
-SCA    x    COMUM                                     IH

Heavy
Heavy
Heavy
Heavy
Heavy
L i ght/heavy
Light
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
L i gh t

Symptom   -H   -Healthy   or   D   -Diseased
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