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Rice and vegetable crops are the main
products of agriculture from the emall
farms. To 1increase the productivity of
these farms it is necessary to identify and
control the losses. The overall national
loss of the rice harvest is estimated to be
about 20%, A further 10% loss occurs after
the harvest. The Jlosses 1n ihe vegetable
crops are considerably higher. These losses
are causad by diseases, Insect pests, weeds
and animals.

Chemical agents for the control of
agricultural pests have been used for many
years and have been fairly succezsful. The
use of teoxic chemlcals throughout the
country introduces a new hazard and «aanger
te the human populaticn. These <zhemicals
are  used as Sprays or  as systamic
pesticides, the latter cannct be washed
away 25 they are in the plant cissues and
the danger of cumnlative poilsoning, over a
period of time, 1s now recognised as a
definite health hazard for persons who eat
such vegetables. These toxic chemicals are
also dangerous to the workers <ho wuse them
and accideantal polsoning Is coomon wh=n
precautions are uot taken.

Importad chemical pesticides are costly and
an ever Inecreasing continuous drain on
forelign exchange. therefore any substitute
vhizh can sava foreign exchange wiil be
welcone. Chemical pesticildes used in
ag-iculture have created a nmnew problem for
the melariz coantcol  program. Mosquitoes
which spread malaria thave bacome vesistant
to chemical pesticides so that  control
becomes ineffective.

Because of these many disadvantages  and
dangers, alternative metheds for pest
control are being examined. The nost
promising of these appears co be biologlcal
control. This method attempts to wuse the
natural enenies of pests to dastroy thea
and thereby to control their nombers.
Bacteria, viruses, fungi and insects are
identified and their biological
characterigtics studied so that chey cen be
produced in  the  laboratory in  large
nunbera, These are released in the pest
affected areas wherever necessary.

Research work in biological concrol in Sri
Lanka is done &t the Central Agricultural
Regearch Institute, Ganndruwa, which
collaborates with the Commonwealth
Institute of Biological Comtrel ithrough iis
Indian lzboratories in Eangalore. A
consultant from this laboratory will socn
visit Sri Lanka to work at (he Gapnoruwa
Research Station. Advice and guidapce Zfrom
research workers 1In the regfon will be
invaluable.

The first bacterial agent developed for
bio-control was ithe Bacillug *huringiensis
~ {14, in 1967. Extensive field triale have
heen carried oul for the control of
vegecable crop pests.

Bio-contrel has been attempted to check the
tea tortrix — Homona coffearia and  the
coconu: caterpillar — Nephantis senerilopa.
The coconut laaf — miner, Fromecotheca-
cumingi, a recent introduction te  Syi
Lanka, caused widespread damage and was
finally chacked by hiclogical control




enploying the parasite the

javanica.

The blo-control of the pests of rice and
other vegetable c¢rops has received litrle
attention and provides & wid= field and
extensive scope for lavestigation. The
cabbage peast -~ the Diamond Back ¥Moth -
though cnamical  control 1s  extensively
used, causes losses up Lo 80%. Natural
enamies Which parasitize the larva and pupa
and a virus Infection are now being studied
as a control agent. GJimilarly attempts are
being made to <control the bean fly -~ a
sevious pest of legumes, the tomato fruit
borer and the melon fly a pest of the
bitter gourd and snake gourd. Logsses are
estimated as high as 50%. Chemical control
of the pests is widely wused with varying
degrees of success. Blo-contrel has not
bean attempted though the known parasites

Eépmockia

from Sri Lanka have been introduced in
Mauritius and Harali.

Biological control of the malarla and
tilaria mosquite 1s receilving World Health
Organisation (WHO) funding. The Bacillug
thuringiensis and  sphaericus have basmn
identified as successful larvicides and
field twvlals are now belng conducted in
Thailend. Other opredators of mosquito
larvaz such as fungi, nematodes and ©ish
ar2 under investligation. An alternative tou
chemicals is urgently mnecessary since the
mosquito appears te develop resistance
fairdly rapidly. Research in. biclogical
control nzeds to be extended hy previding
nore tralned research staff and Ffuinds. 2
biological control laboratory within  the
Jentral  Agriculfural  Research Institute
whon established should be able to do  very
ugeful .work. Funds may be available chrough
the Usa-Sri Lanka Science Agpreement.
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Many centurles ago man gave up his hunting
and nomadic habits and settled down to grow
vlants and vrear animals. He selecied the
seeds of the plants, and mated the animals,
showing characters in them which he liked,
to breed the next generation. In this way
primitive man began very slowly to improve
his crops and livestock in quality and in
quantity se as to produce more food and
clothing for himself. With the more settled
way of life he could now enjoy, he was able
also to leisurely think about his diseases
and also perhaps to relate some of them ¢to
his own heredity.

This trend of affairs continued until long
after modern civilizetior as we know 1t had
begun. Although man -~ould =manipulate his
. plants and animals to obtain Improved
varieties he still did not know how this
was brought about. Thz Tbasic mechanisms of
inheritance were gtill shrouded in wmystery,
myth and superstition. It was  generally
believed, even as late as the last century,
that the characters of the mother and the
father were mixed in equal proportisons in
the children, although everyday 1ife would
‘have surely demonstrated that this was not
s0o. Any concepts of inheritance wuhich rthey
had, tooc were based purely om ermsirical
observations and Intuitive reasoning.-

Then din 1366, a Roman Cathelic monk 1in
Austria, Gregor kenrdel, published a paper,
in German, 1in an obscure natural history
journal of that country. This was to change
che entire outlock of man. Using very
simple bt lagant and rigorously
scientific  metheds. and mathenatically

analysing his results, which was unusual
for a bicloglst at that time, he announced
to che world the, hitherto, secret laws of
inheritancel He was ahead of his times,
however, as most trail-hlazers are. No one
at that tiwe uneerstcood what he sald; for
34 long years this treasure lay burled in
the shiftiess sands of lgnoraace.

Lfter his death, three European botanists,
de Vries, Correns and Tschermak,
independently cairyling out experiments
similar to those of Mendel stumbled upon
the same truths about inherftance, and they
introduced Mendel {in 1900 to the scientific
world and explained the significance of his
“ork. The Sclence of Genetics i1s therefore,
actually a product of this century.

According to  Mendel, chargcters are
produced 1In animals and plants by the
action {in them of unseen facters or
particles which are the ones that are
transritted from generation to generation
ia the reproductive cells. Be further
showed that to explain his ' experimental
fizdings , these factors, which we noew call
genes. must act in palrs to produce each
character in the plant or animal but that
they separate 1into the 1ndividual factors
in the germ cells. In the paired conditien,
cne fsctor could suppress the effects of
the other, or 1n other words, one factor
could be dominant and the other recessive.
This concept of the particulate nature of a
hereditary material and their dominance and
recessivicy pioved te be the essence - of the
new sclence of genetics. He further showed
that such pairs of factors for different



characters could conbine at randon in
different ways in each generation.

tHth this methodoiogics and conceptual
breakthroagh in  rhe uoderstanding of the
processes of JInheritance, new vistas of
genetical knowledge opened up. Very sococn 1t
was shown by other geneticlists ¢hat genes
are Linked to oune accther din  groups, Iike
strings of beads, and thar beads from cne
string ceuld exchange places with beads of
its complewentary string; that genes are
actually carviad on paired strucLures
celled chromosomes Inside tho nucledl of
cells and seen only through 2 microscope,
that the genes are made of a  chewical
substance called deoxyribonucleic aecid, or
more popularly as  DNA;  thart DNA  has a
definite structure which heaungifully
accounts for all the known propertles of a
hereditary material: +that this DNA stores
all the Infermatlion 1n c¢ode for producing
proteins that go to form the organism, and
that aithoueh: DA is vwvery stable under
nornal conditions producing exact coples of
itself, sometimes spontanecusly, or uander

the effect of certain irradiations and
chemicals, the codes get altersd producing
clitanges in  fne geues, these ars termad

nutations.

Hith the expacding wmass of  basic knowledge,

genetics s00n became a flourishing
technology. This technology of inheritsnce
hag produced dramatic, important and
practical resulrts for the farmer and the

animal bracder.

The applicarion of the n
plants hae produced by
economic henclirs ro marn.

w  technology to
ar the greatest

hofi

The  cultivated plants which are ot
partamount importance Lo man as they serve
as the basic socurce of energy-giving £ood
for him and his livesteck are the rgereals,
rice, wheat and maize. 3Selsctive osreeding
programmes o thess plants to improve thelr
vields, their proteln content and to nake
them resistant te pests and discases Fform
the single largest research endeavour of
ganeticists in the whole world.

Selective brecdliag is where Individuals
showing the desired characters are selected
to breed the next generation. This 1is very
gimilar to what ancient man practigec¢, bur
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with a difference. It is more
sophiisticated, more efficient, and produces
the desived results in a wvery short time.
~hev are ne louger tvial and error methods.
(lertain characters have a high genetic
compenent and only these characters can be
manipulated by seiective breeding. Other
characters  have  very little genetic
variahility but can be =~ influenced by
envircnmentai factors. Such characters
usually cannot be lImproved by selective
breeding metheds but depend on  culturail
practices, namely the way they are grown,
to show improvements. To distingunish
herween these two types of ~haracters

vequires a graat deal of careful
experimantation-
¥n mutation, Dbreeding seeds are treated

with substances which Induce c¢hanges in
genes, and the new mutant genes avre then
subjected to selesvion. This Ils a very
wasteful procesz as very often the change=s
produced In the seeds are harmful ond may
evean kill tirem = oOF produce unwanted
characters in the plants that grow from
such rreated seeda. Few useful changes are
effected by this sethod, wut where larpe
mimbetrs of seeds ar indilviduals are
avellable for treatment as with cereals or
micro-organisms, this technique does give
gquick and aconomlcal results. In the yeasts
and other fungl this method has heen
exploited to increase the yields and
improve the quality of their products such
as aleohol and antibioctics.

The third methed of breeding -
hybridization — makess use of the fact that
when aifferent strains of plante of the
same species svch as malze. are crossed,
the resultanut seeds give rise to plants
which are wvery wigorocus in  growth and
extremely hardy towards pests - and dJdiseases.
This phrenomenon, called hybrid vigour or
heterpsis, nas produced such bumper
harvests, especially of maize in the Unlited
States, that the profits from the I1ncreased
vields are said to have paid for  &ll
research activities in geneties up to the
present time.

Ueing similar wmetheds of breeding other
plants such as vegetables, pulses, tea,
rubber. coconut, cotton, tobacco,
ornamental flowers and even forest trees
have been improved to give higher yilelds of
their produccs which are of better qualiry.



Tn certain plants Tike tea, for instance,
ouce good straipns have beesn  bred they are
propagated  wegetativoly as clenss, Clones
are genetically unifora that are
easy tn cultivare oo A arge  ocmeireisl
scale.

With the bhelp of the wu2w  technology of
applied penetics, improvenents in tha
aundality quaniity of animals, and the
controf and elimination of rests ar.d

disenges have been achisved

The greatest amounl of ragearch o
goes Lot fmproving the sroduction of  faed
in terias of meat, eggs and zilk by means of
selective  breeding. Breeding of horees,
sheep, fish, dogs, Ccars, pigaons and
various other pets to obtain useful and
foneiful  strains are carrisd out in  the
same wWay. Mutation breeding methods are
veed in the case of silkworms, bees and
otner vseful insects where large numbers of
2RES are casily obtainable  and the
generation time is short.

in the breeding programmes of large auimals
special use is made of two techniques. One,
is the progeny testing of individual
animals. In these . tests, the genecic
constitution of individval animals which
are mainly males, are assessed by mating
them to a numhar of diffarenr females and
examining their progeny. Once a good male
is detected having the genes for desirable
characiers then it is used as a stud for
obtaining large numbers of progeny with
those desirable c¢haracrers for cummercial

purposes. A forther improvemen- ig in  the
uge of the sgecond of the terhnauas,
namely, artificial ingseminatlionn o 47 The

sperms of the sclected male is oxsracted
and frozen and stored. Whroever the nead
arises thevy are thawed and used Lo
inseminale & large number of females. Tn
fact, the sperms of donor animals can  be
used in this fashion long after the animals
are dead and gone. Ia advanced countries
sperm banks, ia fact, are maintaitned ro
cater to the needs of animal breeders. This
has recently been extended to the sperms of
humans as well.

With the use of AT, a further refinement in
animal breeding has been irtroduced.
Normally equal numbers of males and fenmales

are born to animals. Bus in certain

instances as In  dairy Farming it is
cdvantageous ta have wstre female offspring
than males. Thiz Ls achieved with 4
:asonable dagree of saccess by making  use
our knowledge of how sex 1s deremined.
in cattls, as  in other wmammals Iacluding
haman beings, as  ~lse in  insects, sex is

detarmined at tavtilizacion by a
chrow~qomal mechanietu. T the mucledl of all
cells © thare are pairs of identical
chromosomag, but “‘n male cells the two

nembers of one pair i aot  fdentical  in
size and appearance. These ara called the
sex chromosomes &’ are Jerignated ¥ and Y,
of which the % is the Xsrgar one. In the
femaie cells there are two X chromosomes.
Wdhen these chromosomes sepatate into the
germ cells, each ovum or egg cell in  the
female would have an ¥ chromosome and all
the egg cells would be didentical. Bur the
sperm in the maiz are of two types, the X
chromosome bearing sperm and Lhe Y
chromoscme bearing sperm. BRecause the X
chromosome 1s larger than the Y, the ¥
sperm  1s heavier than the Y  sperm.
Centrifuging the seminal fluid zeparates :o
a certein extent the two types of sperm.
New when the fraction of fluld containing
mor2 of the heavier X sperm and less oi the
lighter ¥ sperm is used to iIinseafnste a
cow, the chance of getting a female calf is
considerably increased. Lf males ara
required, as in tne meat industry, thes the
lighter fractlom of the fluid zould Lo used
to get more males. FElectropheresis as well
as pH can also be used io sepavate
gqurantitatively tiuese ¥ and Y sp=rus.

In the vase of poulory, as fn a1l birds,
fish and moths, the mechaniso  of sex
derermination is just the opposite, two X
chromosomes producing a male -and an X and ¥
a female {actually calied Z and W
chromosomes}. In poultry the soex of chicks
is mot distinguizhable even two weeks after
hatching and commercilaily 1t is definitely
economical to know the sex of the chicks at
ieast  as  they hateh out. The itge of
sultable genetic markers to give
differently coloured maies ani females thave
heon tried and provead successful in
Jdifferentiating sex, but rhe majorlty of
porltry farmers have not taken tc the 1des.

With regard rto  pest  controk,  vario:s
genetic gethods are wused, particuiarly for
ailring insect peeks. The mos*




snccessful  and  pooular  pethod is  the
sterile male technigue. Yrradiations or
chemical muiagens are usad 2o induce
sterility in the mole insect pests. This
sterility is caused by the damage of the
chromosomes  din  thely saperm  due to the
treatment. without in any way affecting the
viabiiity of the sperm itself. When eggs of
pormal foewmales are fertilized by these
sperm  they fai: ta hateh. Ia this  way
repeared releases of sterile males inte
past infesond vegions will completaly
elininate thum {ron t hose areas. The
success of thlis method was dramatically
demonstrated in the USA when the . screw-worm
fly whose grubs eat inte the flesh of
cattle, was completeiy eliminated from che
infested areas of that country.

Treatment cof insects with mutagens can  a.so
induce, what cailed rranslocaticns.
Thegse are excha of parts of dissimiiar
chromosones and ¢ produce  seni-sterilitcy
in the individuals which Thave them. That
ig, haif rheir getm cells are sterile. 1In
this way rhe populatlion of pests could be
reduced. The Important advantage in this
method 1s trhat rhe transleocation is carcied
inte the next generation in ‘ncreased
numbers aand help te depress the pepulation
size st1l1l furthes. There ave many other
genetic mechanisms whieh can be expleited
for the control of pests. ¢Cut of all the
nethods of pest conircl the pgenetic methods
are the safest to use, ™l {hey ars very
gophisticated and invelve a great deal of

affort and woney for their successful
explolitation. 5till with the sevious threat
of global poliution with chemical
pesticides and the hazards of cther

biclogical methods of contrel, wvery serious
attention ghould bes pald by entomologlists
ro these geuetic methods of control.

finally we shall cousider the impeoctant®
part genetical knowledge plays 1in relieving
man from the sufferings caused by dliseases

Cancers are due to some cells In  the body
becoming wayward and dividing too sgon and
too often, and in this wncontrollsd fashion
producing malignanit growths. Irradietions
and chemical nutagens disrupt the
chromosomes of +{hese fast dividing cells
and az in the sterile male method cause
cell death. In this way the growth of

cancers 1s arrested. The origins and the
causes of cancers are not  yet fully
undervstood, although it 1s known that some
are due to viruses. Active reseavch in
nolecular genetics Is belng pursued in the
advanced countries to understand this
cancer problem.

There are various diseases of man caused
directly by genes. Some mey be relatively
harmliess abnormalities like colour
hlindness and polydactyly, which is thea
presance of extra digits in hands and feet.
Others are very serious and deadly, 1like
haemaphilia, the bleeding disgease;
phenyliketonuria, a hplochemical disease
where cerfain substances accumulate in  the
body with leghal effects on the nervous
systems of bahies, muscular  dystrophy,
which results in the withering of wnuscles
of the body: sickie—cell ansemia, a dilsease
affecting the red blood cells and causing
death in ipfancy, and se on. There are two
waye in which these dissases coula  he
prevented. The easiest way is to  avold
marriage of two parsouns whose families are
known to have had the same disease. Here we
run Inte a practical difficulty., If iwo
persons are fn love with each other 1t
would be difficult jals: prevent their
marcviage even 1f they know chat they
narbour dangerous gones in  them. The other
method is te recognise the genetle canses
early and to prevent the expression of
those bad genes. For example, In the case
of haemorhilia, bleeding can be stemmed by
giving the patient & chemical callad
antihaemophiliar factor of AHF for short,
which is the substance they are deficient
in. In the case of ghenvlkeronuria which is
the fnability to break down further the
amine zeid, phenylalanina, if this
condition Is recegnised i early Infaney,
then the infant can  be maintainaed on
special diets which are deficlernt i1n that
particular amiano acid. In this way a
herrible, convulsive death can be
pravented, and the Individual could grow
inte a normal adulr. Mot all genetic
diseases can be controlled In this fashion.

Certain abnermalities arise in dindlividuals
due to chremosomal aberrations. Bisexual
individuals or hermaphrodites, mongol
idiots, are some of these abnormal belngs.
Generally such zbnormalities arise when
s8lizbtly older women  give birth to



children, and the oniy way o prevent auch
hirths is for older women nnt to conceive.

If we now turn o anothar aspect of the
genetics of  man  we zee that hunnn
pepulations belong to differnt  bleod groups
that ave determined by pepes. Apavt from
the complicarious which arise 4iu  pgiving
bloed transfusicns where these types have

to be matecned bafore wuse, the blood gooup |

systems cause secondary complications. The

rhas systom  particulariy  is the ot
dangerous of these groups, If a rhesus
negativa woman conceives a rhesis sositive

baby then the blood cgells of the foetus
could migrate through the placents into the
bluod system of the mother and the antigens
in these foreign blood would induce the
mother to secrate antjibodies. These
antibodies could get back dinto the foetus
o & subsequent foetus and ~ attack  and
estroy its ved blood cells. This causes
the condition known as erythreblastosis
foetalis giving rise to a stiil-birth.if
this condition is recognised in the first
month of pregnaney then, only & bhlood
transfusion of the foetus through the
mother's body can save 1r. The action of
the rhesus group on pregnancies is not
quite so straightforward in  that their
action is minimised by the other blood
group system, the ABO group. Apart from
these cemplicatolns, the bleod groups genas
have effects on other organs of the body.
For dinstance in the ABO system persons
belonging to certain groups are zlso known
£6 be predisposed to certain types of
digeases 1lke cancers and peptic uleers.
The blood group genes can be put to pgood
use. They can ba wused to ewonerata a
from the accusation of belsg the father of
Lllegitimate children in a paternity suit.
If the child’s bleood group. does not tally
with that of the man thea he definitely
could net be the childls father.

man

in
thiz new technology.
rice, t=a, rubber and

athep Crops have
Iwprovements in gquality and in
bave been achleved in catile and
brasding for Improvements iz the prode
of miik and  eggs A great  deal
upnecesary  human suifering and pain
been reduced by applicaticn of pesetics in
medicine. I hope that gsuch
would Inereasgse conziderably in
g0 that we could make Sri 1
1t sufficient 1o ocur
of feoad, We msy not Te
cursalves of hereditary

could atr least relieve human suffering
large extent through tha 3
genetics In genetic counseliing.

As for the future technology
our pregent knowledge of basic
make it possible to maunipulate
such a way as to alter individual
anfmals, plants and ourgelvesn,
1iking. Lasers coculd perhaps be
cguterize harmful genss without
adjacent ones in thelr
environment ; genes made Lo order
tubes could, perhaps, be Ingerted
genomes of dndividual organ’em
could have chemicazla on our bes
would alter specific genes the
te change them. This type
engineering and directed wutagze
many of the great discoveries
is rapidiy passing from the j
ecience filetlos and fantasy o becowe a
wonderful new technique for the bensfit of
WAl



OF COCONUT
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Coconut Resewrch Institute, Lunumwila, Sii Lanka

ifera L., occupies about

T miilien acy of ‘land in Sri
d is a major plantation industry-
Its contribution to the national econcmy i3
well gocumented and has been about 5% of
#he toral GDP in 1982, Sri  Lankans consume
as much a5 116 coconuts per  annum,  Which

anka, ai

1

nrovide 223 of the dally ealoric
intake. It also the main source  of
dietary fat and appears to be rhe sole

sourca of fat for the lower income groups.

The coconut palm is abracked by a numbey of
ingect pests, The  coconut  caregpillar.
Opisina  arenosella, {lep.Cryprophasidae),

[ referred o as Mephantis
serinopal, the Red weevil, Rhynchoporus
E&L ugineus ((r1, curculinidae), the

oniF Hra;
yiaspi d.dae)

Aspidiotus destruchor, {Hom.
the Black Beetle, Qryctes
5 (Lo Scarabaedae) are the
posts at the moment. The coconut
ngmggotheca cumingi  (Col.
wtensive damaye o
; stiogns about a Jdecade  agoe  but
iz under w satigfactory contrel. The
Hettie a1l Yarasa lepida (Lep.
Limacodidae), 'he Bag worm, Manatha albipes
(LPU. Poyhhtdap) rihe vellew Spotted locust,
miliaris {Ortho. Acrididae) and
2T bes Odonrof:ruls Spp.  are® minor
s of coconut.,

bl

coconul pie

enarally, pest control i= taken to mean
insecticide spraying. The stature and
geometry of adult coconut  palms preciude
such  traditiong?! crop profec*ior measures
as spraying of insecticides., It was
rherefors necessary for the scientists ko
devaiop alternative methods of pest control
in  covonuk. At the  {Joconuk esearch
Institute {(CRI} of Sri Lanka, & programne
of biological control using naturally -
occurring parasitic and predatory insects
was tamched in the 3950's. This 18 perhaps

]

Lhe £irst documented, organised aitempt of
hiological control in Sti Ianka.

Riological control affords a number  oF
advantages. 1t s a low cost method. ideal
For small holders, which constitute about
70% of the coconut Soldings. The permanency
of the control achieved, and the tack of
harmful undesirabte effects o1l the
prvironment with no danger to man and  obher
ron—rarger  organisms  are  factors whi.ch
merit serious considerabion.

gince inception, the biological control
programines at the (RI hes developed & damut

of actiwvities. Seme of the  important
developments are documented below:
1. The Coconut Caterpillar, Opising

arenossella

mhe Coconut Carerpillar is a serious pest
of coconut, particularly prevaient in the
Southern, Eastern and the Western
Provinces, Outbreaks are often not iced
Auring periods of dry weather. The damage
is caused by the caverpillar stage; which
feeds on the green Fissue of the leaf
resulting in dried brownish patches. AL the
game time, the ca*erp111dr5 make galtleries
out of frass. When a large nmunber of
carerpillars are present heavy feeding
woqu resulr in a large proportion cof the
enf turning brown, The caterpillar pupates
in the leaf, and the adult moth facilitates

spread of the pest.

in 1940's =nd early 50's, the pest was
controiled by spraving insecticides. This
was an expensive and a laborious process,
The biclegical control  progremme was
launched with the breeding and release of
the pupal perasite, Trichospilus pupivora.
Since then- research has identified several
different parasitic hymenopterous  insects
which attack different development stages
of this pest.




These are as follows:

rarval parasites — Perisierola nephantidis
{Bethylidae)
Eriborus trochanteratus
{ Ichnewmonidae)
Brazcon hebator

(Braconidae}

Pupal parasites - Trichogpilus pupivora
{pulophidae)
Antrocephalus pandens
{Chalcidae)

Egq parasite - Trichogramma brazilisneis

{ Trichogrammatidae)

The Coconut Research Institure established
two insectories, one at Lunuwila and the
other at Mylambavelly in  the Eastern
Province to multiply these parasites. The
parasites are bred on alternate lwsts such
as Prodenia litura (lep- Noctuidae) or
Corcyra  cephalonica. (Lep. Galleridae}.
which car Dbe raised without mwuch effort.
The parasites are packed in glass tubes
well before their  emergence from  the
cocoons, and despatched by post to affected
estates in wooden boxes. The despatch is so
Fimed Lhat when the tubes reach the estate,
the adult parasites would have Jjust emerged
and ready for release in the field,

In the case of the coconut caterpillar. it
has Lezcome necessary to requiarly release
the parasites to augent the field
population. Tihe results achieved have ot
been enkirely successtul ., At present.
techniques are being developed to  uee
biological control as a part  of the
integrated control that is belng attempted
on the coconut caterpillar.

2. The tCoconut Ieaf diner, Promecotheca

cunirgt

This pest was inadvertently introduced to
Sri lLanka in 1979, and was detected at
Dehiwala. The adult female lays =ggs on the
undergide of coconub leaflets and the
result'ng larvae feed on the leaf tissue
while lodged between the upper and the
lower epidermis ‘n a mine. An estimated
30,000 ac was rapidly invaded by the pest.
The attack was so devastating that  the
total destruction of the coconut industry
seemed a distinct and imninent possibility.

The controi of this pest is now recorded as
a remarkable evapt in the armals of pest
managenent i Sri Lanka. A ndoleus caltyre
of about 10 hymenopterous parasites  was
itported to the country from Fiji. This
consiszed of the iarval parasite, Dimmockia
javanica (Eulophidae) and the larval and
pupal parasite, Padiobius parvuius
(Eulophidae). Thege were Dbred in  the
lanorarory on the pest larva and released
in the fi=1d. Dimmockia Havanica was the
most succeszful parasite.

The modus operandi of this parasitic insect
iz spectacular. ©Once released affected
areas, they would walk on the ieaf surface
and seek,. hy instant, the larvae  of
Promecotheca which Tive in a mwine in
Dertween the two surfaces, in the leaflet,
Once  located, the parasite would deposit
its eggs on the hody of Promecotheca larva
by piercing the epidermiz using the fine
sword- like  ovipostitor {Fig.1}., |DParasite
larvae would emerge from the eggs and would
devour Promecotheca larva thereby
controlling the pest. At the same time, the
parasite muitiplies,

In a couple of years the pest bad all but
disappeared as dramatically as it came and
the coconut industry was saved from total
destruction at a very low cost, which was
estimated ab about 1% of *the arpual export
aarnings from coconuk products.

3-  The Coconut Scale, Aspidiotus destructor

The Coconut Scale is a sucking insect found
on the underside of the leaflets. In
outbreaks. large areas becoms yvellow due Lo
the damage done to the 1lsaflets by the

scale insecks. The (RI developed i
Iriological cortrol programme for this pest
Ly harnessing the activity of
natural ly <courring predatory insects.

During the mid 1980's; large nunbers of the
predatory lady bird lbeetles  Chilocorus
nigritis, and Pullus xerampelinus were
miltipited in  the laboratory and released
in the field. The different development
stages of the lady bird beetle Jdevour the
scale insects, thereby controiling it., At
present, the scale pegt is kept in a wvery
satisfactory state of control. Whenever a
slight outbreak of the pest 1is encountered,
the predatory lady |bird |beetles also
follow, thereby keeping the pest under
controt. '




Fig. 1 =~ Parasitization of

Promecotheca larva

The parasite usges its ovipositor to pierce the leaf

surface and deposit egge in the body of the pest larva

4. The Black Beetle, Oryctes rhinoceros

The Black bDeetie 1is a common pest  of
coconut. The aduit is a large beetle, about
40 Tm in length. It is shiny black on the
upper side and could eesily be identified
by the characteristic backwardly  curved
hornt on the head, Damage is caused by the
adult when it feeds on the unopened tender
fronds. When these damaged fronds
eventually grow out, the leaves  appear
neatly cut with a scissor.

The pest brezeds in cocomut logs and in
other decaying vegetable matter. The
grayish white larvae, which  when fully
grown up would be about 40-45 mm. could be
seen in breeding places,

A biological control programne was
developed recently to control this pest.
This involves the use of a  fungus,
Metarhizium anisopliae and a virus
Baculovirus oryctes. The use of a pematode
is also heing investigated.

the fungus would alkack the larvae and
cause death. AL the same time. it
multiplies ard the fungal spores are spread
by wind and adult beetles, The virus causes
a pathological condition in the gut of the
‘arvae thereby killing it. In the field.
the virus is trancmitted quickly. mainly by
the adult beetles.

5. Control of Chromolaera odorata (earlier
called Eupatorium odoratum)

Chromolaena odotara 1§ a perniciocus weed in

Coconut lands. When allowed to grow rank,

cultural operations and coconut collection
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become very difficult.

The CRI introduced an insect in mid 1970's
in an actempt to contrel this weed. The
caterpillar stage of the lepidopterous
inseck . Parauchaetces pseudoinsulata
(Arctiidae) is a defoliator and has been
observed to be a voracious feeder of the
weed. When the caterpillars are present in
large numbers the weeds are readily
defoliated. Although defoliation in itself
cannot kill the weed, repeated action by
the insect weskens the plant. often
reducing it to wood only. I the climatic
conditions are adverse to the weed, it
often dies after defoliation. Complete
success has not been achieved vet.

Circumstances have compelled the use of
hiclogical control in coconut pest
management.. This has proved to be of
commendable  foresight, as has been
evidenced from the results obtained so far.
The advantages and the wvalue of  these
methods have been amply  demonstrated.
Biological control is relatively cheap and
easy to apply compared to the other control
methods such as insecticide application.
Sometimes, however, biological control is a
relatively slow process to produce quick
results, but nevertheless, the results are
longer lasting. It has also to be done
under supervigion., ‘The advantages of
biological control outweighs the
disadvantages, particularly in a crop like
coconut. It 1s because of this that
continuous research is being carried out to
‘improve biological control technicues and
to find more biological control agents,



BIOLOGICAL CONTROL OF THE DISEASES

HEVEA RUBBER TREE

0.S. PERIES AND A. DE S.
Rubber Research Insiitute of Sii Lanka,

Agalawatte, Sl Lanka
INTRODUCTION

It is important to define what is meant by
“biological control of plant  diseases”,
before setting out to describe the efficacy
of such systems developed for any  crop
plant. Most plant Jdiseases are caused by
fungi; and the usual method of controlling
such diseases is to use a fungicide, which
will effectively kill off the fungus,
eliminating the disease. However, there are
other methods of controlling plant J&iseases
or reducing their economic effect, so that
the damage caused 1is minimal and monetary
losses are contained. The use of resistant
plants, adjusting planting date or depth of
planting, so as to reduce disease incidence
(disease escape), applying the knowledge
available on the factors leading to disease
severity to avoid plant disease epidemics,
reducing the inoculum potential of the
pathogen bHy various devices to  reduce
infection, altering the soil organic matter
cont2nt or reaction. so as Lo Ccreate
conditions inimical to the pachogen =znd all
other devices that can be used to reduce or
eliminate the use of fungicides, can be
regarded as biological means of controlling
diseases, We will use this broad concept of
the subject, in this paper, in order *to
describe the many facets of this
interesting problem, as it applies to the
rubber industry, pointing out the success
we have achieved, by intensive study of
simple ideas and fitking thé data on to a
larger canvas, to find solutions to the
original question.

The  rubber tree {Hevea brasiliensis,
Muell.Arg.) is susceptible to a number of
diseases, like most other crop plants. The
diseases of economic importance of  this
tree in S8ri Lanka are the following,
grouped acccrding to the parts of the plant
affected by each disease:

VIDU S -1 -1

OF THE

LIYANAGE
Dartongield,

Root .- white root and black root disease,
caused by Rigidoporus lignosus and
Xvlaria thwaitsii, respectively.

stem and bark - bark rot and die back,
caused by Phytophthora meadii

ILeaf - 0idium leaf disease, caused by Oidiam
heveae, Phytophthora leaf fall caused
by Phytophthora meadii and
Gloeosporium leaf disease causec by
Colletotrichum gloeosporioides

Intensive studies have been carried out on
all these diseases by the Rubber Research
Institute of 5ri [Lanka (RRISL) and, in
néarly al! cases. successful! metheds for
their biological control have been
developed, based on data gathered on the
biology of the causal funqus of each
disease, its methods ¢f infection and
spread in the field. and the effect of
weather conditions on the severity of the
disease. These methods have been tried and
tested over several years. generally from
about the early 1960s. so that we aow spend
very litkle money on the contrel of the
diseages of the rubber tree. This is one of
the important factors tha:t has contributed
to the survival of the rubber industry in
sri Lanka; as costs of disease control have
heen reduced from about =/12 cts per kg of
dry rubber produced. to &bout half a cent
per kg.
ROOT DISEASES

There are several root diseases affecting
rubber trees 1in different countries, but
the only one of economic importance in Sri
Lanka is white root disease, caused by the
fungus R. lignosus. This is considered fto
be the most 1important disease of rubber
today (Liyanage, 1977a). - Black root

11



disease, caused by X. thwaitsii occurs only
in certain parts of Sri Lanka, mainly in
the Kegalle District. This 1s as virulent a
disease a5 the former; but due ko ifts
restricted distribution it is not  as
important. Gssentially the same metheds are

recommended for bhe control of both
diseasss, so that onjy white root disease
wili be described in derail here. Both

diseases wre essentially replant diseases
ie. their incidence creates a
mainly in replanted areas.

Elimination of inoculum

The fungi R. iignosus, is a weak bpacasite,
in the sernse that it reguires a Targe
source of inoculum, usuvally an  infected old
root, to cause infection of a new plant,
Therefore, one of the c¢lassical methods of
controlling this disease was Lo prepare a
disease free area for planting rubber. by
uprooting and burning all rocts infected by
oot diseases at Lhe time of planting. All
vegerable matker rots arter a certain
period of burial in the soil. Therefore,
the same result as uprooking amnd burning
can be achieved by leaving the soll fallow
for -2 vears before replanting, s0 as to
enabie infected roots time to rot, The same
result can be achieved by another neat
methed by changing the planting position at
each round of replanting. This gives time
for infected roots of the previous trees to
disintegrate before the rocts of the pew
replants reach Lhem (Livanage et al, 1984},

i

Intensification of rotting

We have also found fhat any method of
encouraging the rate of rotting of old
infected roots, in replanted areas, reduces
the incidence (ldyanage & Peries, 1984) of
white vroot disease (Liyanage & Peries,
1883), Two methods are usually recomnended;
{a} the use of various chamicals on the cut
surfaces of tree stumps eg urea, borates
and certain heommones, (b)) the growth of
lequme ground covers 1in replanted areas,
which apparentiy encourage the growth of
wood ¢ g fungi  and  bacteria (Livanage,
1280). This method also depends on the
principie that a large source of innoculum
15 necessary to cause infection and contact
rust  be established between the  thealthy
root and the fungus, for infection to take
place. Therefore, the more rapid the rate
Oof wood rob, the less chance there is for
contact. hbetween healthy rooks and  rhe
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pathogen before the source of  innoculum
Lécomes too small to support an infection.

Soil amendment

The composition of the  soil microbiai
content can be altered by wvarious methods
such as  altering the soil reaction. its
rutritive content or its organic matter
composition. The RRISL recommends the use
of approximately 110 g of  sulphur per
square metre of soil surface in infected
sites, to reduce the incidence of this
disease (Peries et al, 1964). The addition
of sulphur rapidly increases the acidity of

~khe soil and increases the population of

Trichoderma spp. and Penicillium spp.  in
the =0i1. Both these fungal &pecies are
antagonistic te the pathogen and reduces
disease 1incidence 1in  high risk  areas.
Sulphur is very edpensive now. and 1its use
is recommended only in areas where the old
rubber stand showed a higlh incidence of

white root disease (Peries & Liyanage,l983}).

STEM AND BARK DISEASES

The only stem and bark diseases of any
significance eon Hevea in Sri lLanka are stem
die back of young plants and bhark rot of
mature trees, both caused by P. meadii.
Both these diseases have been successfuily
controlled in our country by biological
means. The main scurce of infection by
P. meadii  is  the 2zoospore, which s
produced almost entirely on mature rubber
pods. OQur strategy to  reduce disease
incidence is to reduce pod set in  rubber
trees to a bare minimun, just sufficient to
produce enough seed for the rubber stock
nurseries. This happy situation 1s achieved
by the Jjudicious control of 0Oidium leaf
fdisease. The causal fungus of this disease,
9. heveae, also infects rubber flowers.
Therefore, by reducing the -ntensity of
Oidtum control, and letting the  fungus,
infect a majority of rcubber flowers, we
have reduced pod set and thereby reduced
the substrate on which P. meadii can grow
andd sporulate (Livanage & Peries, 1983 b).
This strategy has enabled us not only to
reduce expenditure on 0idium leaf disease
control, but  virtually eliminate the
necessity to control Phytophthora die back
and bark rot,



In the rare cases where shoot die bagi  of
young piuﬁts doss oocur now, we have found
vhat: it is more important to pick 0Off the
rubber pods  from S marure trees
surrounding the young repi 1 area rather
than use fungicides to . the diss
mxﬁfqﬁqinmwwh The incidence
disease is rare al present: Dbecause :
inanagers are zlive to the fach that  young
plants shoutd not Le placed in the shadow
of mature trees, Dbearing larage numbers of
infectad poas, and take pecessary ackion to
avoid this.

The use of fungicides, for ohe control of
bark rot, has practically been eltninated
since  the mid - 1960s in Sri Lanka:
because, in addition to the reduction in
pod set, the RRISL bas insisted that rubber
trees shonld nobt be tapped socn after rain,
when there are pods infected by P. Imeadii

on the +trees (peries, 187%). This 1s

because there 1is always the possibility
that the zoospores of the fungus will swim
down £o the tapping cub. in the aurface
moisture, and cause bark rot infection, if
tapping is done before the moisture dries
off the surface of the tree, This advice
and its acceptance by rubber growers has
made bark rot of rubber trees an unusual
sight in 8ri Lanka - a far cry from the
gituation in the 1950g, when all estates
used bark ror fungicides as a routine
measure on all mature clearings.

LA DISEASES

There were three leaf diseases of Hevea of
economic importance in Sri Lanka up to mid

18G0s; however, FIOW except for
Gloeosporium leaf dicease, which  c¢auses
some  concern in wet  years  on young
replanted rubber, these diseases cause no
econcinic damage in this countiy any longer.

This satisfactory position lias been
achieved by the develcpment of bLiological
methods  of  conkrol. that keely  their

incidence at sub-economic levels.

Cidium leaf disgease

The most important methods of controlling
Oldium  ieaf disesse in  Sri Lanka are:
{a) the use of digease itolerant clones and
(b) the restriction of rubber pianting to
areas below 300 m above mean sea level,
This together with the fact that we have

found that, the incidence of Phytophthora
lzaf, hark and stenm diseazes can be kept
aown ©o satisfactory levels by allowing a
large promortion of flowers to be infected
v this pathooen and thus  abort  themselves,
Las helpad us erimiuate the expenses on

nErat,

clones Tike Tdir | and BD 9, which werse
popilal in br? Lawks o to the early  1953s
h;d _LL“ I i‘ =5 Al ho new leaf surfaces
an after  bud-burst.
conidia of the pathogan
germinate ol t he Teaf
penctrate  into  the leaf  and
on. Yhe  most popular

The

surraces,
agtablish infect
domfn&ﬂ1nfmtﬁmya@;of the rubber

reptanting subsidy scheme ({RRS3), started
in 1953, was PB 86. The Jleaves of this
clone have a thicker cuticle and cne of its
oSt imporktant characteristics is the
rapidity with wiich leaf fallis followed by
refoliation and ‘the  Tharderfing of the
cuticle after wintering. The new leaves of
PB 86 reach maturity 1in about 7 days
compared &0 about 10-i4 dayvs in clones like
Tjir 1 and BD 5. Therefore, sulphur dusting
is not required to control Oidium on clone
PB 86, at sea level and elevations up o
2-300m above mean zea level.

The pathogen causing Oldium leaf diseass
grows  best under conditions of  high
tumidity, temperatures slightiy lower than
nermal for the wet low counktry arsas i.e,
ab 25-2B°C, low light intensities and the
absence of prolonged rainfall. Therefore,
the disease caused by 0. bheveas 1is more
virulent in areas where there is  heavy mist
in the mornings, occasional showers in  the
evenings with c<lear nights andd  slightly
lower temperatures: conglitions more likely
Lo occur at higner elevations, above 300 m,
than at sea level or the low country

elevations, These are the reasons why the
HRISL recommends that rubber be planted at
clevations bhelow 300 i above mean sea
leval, However, the new clones developed by
the RRISL, particularly RRIC 102, with
leaves wihlels matare rapidly afrer
wintering, and a cuticle, thicker than
PB 86, can be planted successfully at
higher elevations like Gampola and the
tover r%nfhes of padulla DMstrict
(P ) rsonat communication),
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htlx Tegf disease

important factors that led to the
ndaticn made by the  EBRISL  that
ora leaf disease does not  warrant
contrel methods under Sri Lankay
{ay the causal fungus
on . rublber pods and  pod
i by a reduckicn in the
o igaf dlgease- control
i in 8ri Lanks
rubber seeding season, with
L, sunny dave ocourring  between
. ;*1 ls, were not conducive +o  the
duew"rr of Phytophthora leaf disease
\m;d&.q cs f;; the loss of a

L

few leaves fLrom
due to  pPhytophthora
‘{0 laterious

tress
T
Ay 19%6). &
oC‘ Jmomuhm wara

aused. by
the adopt"fon .
1 reconmendation  has
rowing  industry
fact, the *,ndusf_ry Wil
ble in this countiy,

Im controlied by the

Tk

miliion

()

1
id
if

W

oriance  in Sri

L et} considerable
i . aysia. It causes
o concern wel  years in  both
i ture rubber and mature rubber., the

latter only  immediately after refoliation.
The damage dope Lo mature trees is  often
:d; as the loss of a [lew leaves from

set after winteri ig of
Boweyer, the : of  a
s from an  immature
Many of the nev

RRIC clones, particularly RRIC 102, are
tolerant to Gloeosporium “leaf disease, and
25 these clones are now being recommended
for nting almost exclusively in  the

rep'!an_ ed areas, the damage done by this
disease can be expected to tail off in the
future,

DISCUESTON

The results of Icng years of studies, which
have heen summarised here, 1in a simpiified
form, show that Dbiological methods of
diseasa control can be developed for many
crops, by careful study of the biology of
the fungal pathogens and the host piant,
. wcontrol of disesses is based on

nple observations of Gay to day growth of
the hos t aa.thzx_;en and thelr interaction
with e j gile of the control
of ¥ bark diseases i35

i one disease has
another, several months

Ng.

The contrel of white root disease of rubber
bw purely biolegical means is ocne of he
most important developinents  in plant
disezse control achieved by the RRISL. This
shows that critical developments 1in  science
can e made by lecal  scientists by
conscientious zffort, We trust that this
will encourage nmore research workers to
wpend their efforts in this country, to
produce satbisfying results both faor
themgelves and their own land.

The work desccibed here alsce shows  the
vaite of research to an  industry. The
rubber industry would have fourd the
economics of producktion untenzble had the
Inany diseases now  being cortroiled by
biological mears tobe controlled chemically.
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BIOLOGICAL CONTROL OF PADDY PESTS IN SRI LANKA

G.F. RAJENDRAM

Depariment of Zoology, University of Jag{na, Jafgna,

Sad L A.!"I.l;?.a,

The need for pest control arose with the
beginnings of apriculture. Even In ancient
times sone bicloglcal methods were
practised, such  as the plant-derivad
chemicals and dnsect predators used to
regulate pests in China {(Flint and wvan den
Bosch 1981). in Sxi Lanka, the need for
bielogical control of paddy pests 1s felxr
chiefly due te  the following
arising out of contrel measuves
currently.

uwrobicms
adopted

Pivect chemical control has led to cevtain
dravbacks such as increasing resistance to
insecticides hy rice pests, destruction of
useful netural ingect fauna and unnecessary
contamination leading to health hazards.

The concentration of  the  present rice
breeding programme towards high yielding
rice varieties has rasulted in the
replacement of a wide range of indigercus
rice cultivars with a few high vyielding
rice varleties, thus narrowing the genetic
basis of resistance, and’ increasing
gusceptibility to rice pests.

Improvement of fertilizer and iwvigation
practices, regardless of ecological
Interactions with other aspects of the rice
crep, has made the rice crop more suitable
for pest build-up.

Introduction of short age varietles  and
staggered c¢ultivation have ensured pests
with a continulng habitat for regular build
up of pepulations.

INSECT PESTS OF THE RICE CROP

At present the ingect pests of Iirrigated
rice in Sri Lanka cculd be listed as maior
and occasional as follows,

16

Maicr Pests:

1. The yelliow stembore™, Tryporyéa
incerrulas {(Walker)

2. The leatfolder, Cnaphalocrocis

medinalis Guenee
3. The paddy gall widge, Oiseolis oryzae
{(Wood-Mason }
ha The brown
lugens (%t=1)
5. Tne rice laafhopper complex:
Nephotettix virescens {Distant)
Nephotettix nigreplctus (Stal)
Hephotettax impicticeps Ishibara
Tettigella spectra (Distant)
. Tnazuma dorsali=z (Motchulsky)
6. The rice ctarip, Baliothrips

planthoppar,

biformis
{Bagn-) )
7. The paddy bug, Leptocorisa varicecrnds
Fabricius

Occasional Pests:

i. The stemfly, Atherigona exlgua Stelner

2. The whorl maggot, Hydvellia sp.

3. The case bearar, Nywmphula depunctalls
Guenee -

4. The leaf eating caterpillar
complex:Spodoptera mauritia Bolsdevval

Borolia venalba Moore

5. Paddy black bug, Scotinephora lurids

Burmelster.

THE PRESENT CONTROL  PROGRAMME: HOW  IT
RELATES TO BIOLOGICAL CONTROL T

To zonsider how the present control

programme of paddy pests im 8ri Laaka may

be extended to dnclude blological control,

the following factors are relewvant.

i+ The availability  of knowledge  and
information on major rice pesis.



2) Taxonowy: Information or this aspeet
15 fafrly weil established and at
pregens  work om such aspects as  the
nlotypsns of 0. oryzas and N, Jlugens is
betag conducted. . - T

b) General biclogy: The knowledge

presant ly availablie iy T of a
satisfactory standard.

2. TForecasting systems and Reonomic Injury
levels:
a4} There is no estahblished forecasting
syetem for rice pasts in Srl Lanka a¢
present, Though light trap surveys are
being conducted, this {ig only at a
preliminary level and the data
avallable have not been Integrated into
a definite’ forecasting syl o . Sore
initial work wtilizinmg pheromene craps
is being carried out for the leaf
folder, C. medinalis on an experimental
basis.

No regular field assessment is being
carried our and Economic Injury Levels have
not been calculated. An exception is the
fleld survey carried out during brown
planthopper ocutbreaks te estahlish
threshold levels.

FURVEY OF NATURAL ENEMIES

Yellow Stem Borer, Tryporyza incertulas

The yellow stem borer 1s a serious rice
pest I1n 8ri Lanka. It cccurs at all stages
of growth and is found in all types of the
rice crop ~- lowland, deepwater, floating
and upland. It causes extensive damage and
exhibits two kinds of symptons:

1) dead heart: TDuring vegetative growth
stage, stew vorer larvas bore iato and feed
in the leaf sheath, preventing formation of
ranicles:

i) white head: Growing plant parts are
severed after panicle Initiation.

Fernande (1967) reparted the following egg
parasites din Sri Lanka: two  Eulophidae,
Tetrastichus schoenobil Fieriere and
Tetrastichus israeli Manl and Kurian, one
Scelionidae, Tzlenomus dignus CGahan, and an
unidentified " species of Trichogramma. T.
isrseli is rare and at best parasitizes 2%
of the second brood of 1T. incertulas egg
masses. Parasitization by T. schoenobii wmay
be as much as 10% in the second brood of
B2gf MAsSSEes. :

T. aignwes is the  mast important g
parasite of T. incertulas in Syi T.anka,

heing an  exceilent saarchar, and is
responsible for approximately 83%
parasitization in second brood egg masces,
though  concomitant loss of  erop by

T. incertulas to the extent of 20% has heen
sustained.

Rajapakse and Kulasekare £1980) alsc
reported tne followring cegg pavasites  of
T. incertulas: Trichogramma w=inutum Riley,
T. schoenobii, T. israeli  snd T. dignue.
T. dignus was found on more than 65% of  ogg

masses.  Combined parasitization rates

masses.
averaged 88% (range 77-99%) and were 71% in
Dinipitiva, 81% in Matara, 81z in
Ambalantota, 86% in Kamburupitiya and 97%
in Kekanadura.

Larval parasites of 7T. dincertulas recorded
in  Sri Lanka ave three species of
Braconidae: Apanteles flavipes (zameron,
Apanteles schoenobii Wilkimson and Shirkia
schoenobii Vierreck (dorsalis iatsumaray,
one FEuleophidae, Aprotocetus sp. ami  an
Ichreumoidae, Isocima  sp. (Fernmando 1967).
Paragsitizacion by these parasites, in
general, is extremely low and no survey or
evaluation of the relative d{wportance oi
the parasires has yet been done.

Introduction of Telenomus beneficus
7ehntner and a number of larval parasites
may  hold promise for control of

T. incertulas.

i.eaf folder, Cunaphalacrocis medlnalls. The
damage to the paddy plant s caused hy the
catarpillar which feolds the leaf blade into
tuhulas structures an! feads on the green
leaf tissues wlihin thage SETUCEUTES.
Isually only oane caterpillar . is  fouund
within each fold.

Ra japakse and Kulasekera (1882) reported
the following parasites of . mediwalis in
371 Lawka, in and arcund the southern town
of Matara: rhree Braconidae. Apanteles
ruficus (Hallday), Apanteles flavipes
(Camercn} and Micrehracon habetor Say, one
Elasmidae, Elasmus sp. and a  Tachinidae
{Diptera), Bactromyia franssoni Bar.
Parasitization rates were 38% in
Denipitiya, 48% in FKemburupitiva K S53% in
Matara, 60% in Hakmana and 70% in Malpana.
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Paddy Gall Midge, Orseolia oryzae

The paddy gall wmidge isa & wmajor pest of
‘paddy in the wet zome of Bri Lanka and in
certain parts of the dry zone. 1In these
areas about 10% of the tillers of the paddy
crop are affected by this pest. Prolonged
petlods of overcast skies coupled with
light to moderate vrains {avour heavy crop
infestation by this - pest. Under such
conditionis of high humidity, up to 40% of
the tillers of the paddy shoota have shown
silver shoots. The pest attacks seedling
paddy. Only on vare occasion does it attack
nature paddy. §. oryzae produces no silver
shoors on mature paddy, but causes the last
emerging leaf to become underslzed and
transversely crumpled. '

Very litvle information is available ir Sri
Lanka on the population fluctuation  of
0. oryzae in paddy {ields. The first
appeavrance of silver shoots in the fields
is still the only indication of the
presence of this pest.

Two hymenopteran parasites
oryzae Mani {Scellionidae) and Dinasmus sp-
{Pteromaiidae) and two predators, the
~arabid, Casneidea iInterstialis and the
zednviid Mahis capsiformis Germar have been
observed tou exert a low degree of natural
conttol of 0. oryzea in the fleld . (Fernando
1967). The parasites have bheen observed
emerging f{from the pupae of 0. oryzea.
€. Intersitialls feeds on the = pupae of
0. oryzea inside the galls while
E. capsiforals attacks the -adults.

Browvm Planthopper, Nilaparvata lugens

The brown planthopper 1s onz of the most
destructive pesis of the rice crop Iin Sri
Lanka. Lt was first recorded as a pest of
rice wunder the name Nililaparvata  greeni
{Distant) iIn ¥alutara district in 1912
(Fernando et al. 1979} 3Since then sporadic
outhreaks nave occurred in several areas,
mainly in southwestern Sri Lanka. In the
last two decades, 1t has been appearing In
iarge numbers in zeveral distric:s,
especiaily in Amparal and Baicticaloa, and
occasionally causing hopperburn — a drying
up of plants in large patches (Fernando
1975; Dyck and Thomas 197%9).

Parasitism has generally been rTecognized as
causing less browm planthopper mortality
than nredation. Most parasites of the brown

i8

Platygastar

planthopper are low and appear to  have
limited walue for checking planthopper
populaticn. However such a limitation may
be overcome by the combined effects of
several parasites that attack sequentlally
during the developnent of pest insect
outhreaks.

Parasitization of this pest in  Amparai
district is caused mainly by Strepsiptera,
but parasitization ds generally low,
according to Otake et al (1976). They
observed the following predators in Amparai
district:spiders, the Carabid Casnoldea
interstitialils, two species of
Coccinellids, an assasin bug (Reduviid) and
Crytorhinus sp. (a Mirid), They also
reported hign parasitic  activities by
Flenchidae, Duyinidae, Pipuncuiidae  and
nematodes in Kandy district. But these wels
sporadic and afforded no effective control.

Rajendram (1982} collected an Anthocorid,
the Mirid Crytorhinus lividipennis Reuter
and two Coccir=llids In the paddy fileids of

Amparal and Baitticaloa disrricts,
Pseudogonotopus ap. (Dryinidae) in
Batticalaa district and  Mymarids and

Trichogrammatids, parasitizing eggs of
K. lugens, in Kandy district.

In the northern province, Rajendram  and
Devarajah collected C. lividipennis from
Paranthan Xalmadu and Jaffna  [(Rajendram
1982). Studies have indicated
C. lividipennis to be an effective predator
of "M. lugens (Devarajah aad Rajendram
1982y, It was possihle to mass culture
C. lividipennis’ successfuliy i the
laboratory with a view 1o veleasing it in
the rice filelds (Devarajah and Rajendram
1981). However,. sampling of paddy fields in
Karadianaru (Rajendram and Devarajah 1981),
Kilinochchi and Jaffna {Ra lendram 2982y
over a 2 vyear perlod did not reveal any
appreciable population in these locaticns.

Leafhopper complex: Nephotettix virescens
Nephotettix nigropicius
Nephotettix impicticeps
Tettlgella spectra
fnazuma dorsalis

Santa et al (1973) reported that the most

prevalent Jleafhopper species were

N: virescens and ®. nigropictus 1in paddy

Tields In Kandy district, comprising as

much as 37.2% of the Insect population.
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Devarafah (1983) reporved the following
general predators in paddy flelds, during a
2 year sgurvey: the Coccinelliids Adalia
indica and Coccineila octomacu
Odonata Lestes sp., and Paocur fon en. in

gradianaru, Kilinechchi and  Jaffna  and
Orthetrum sp. and Anax sp. 1n Maradianatu
¥ilinochehi. T

The presenc survey indicates the presgsnce
of endemic parasites and predacors rthat
could be manipulated in biolegicel contrel
of pests of the vice crop. Where tha local
atock of naturail enemies 1s inadegquate to
achifeve satisfactory blological control,
these can be supplemented with dIntroduced
e¥otle natural enemies.
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