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INTRODUCTION

041 palm is a native of West Africa, Ths major
oil palm growing countries are Malaysia, Indonesia, Papua,
New Guinea, Higeria, Ivory Coast, Republic of Zaire and
Costa Rica. Malayaia and Indonesia are the two important
palm cil exporting countries and thelr contribution to
the world markets are saventy three and ten per cents

respectively.

01l palm was introduced in to India during the last
century at the Naticnal Botanical gardeng, Colcutta. The
first effort in introducing and popularlising the cultiva-
tion of oil palm on a systematic basls was made by the
Government of Kerala at Thodupuszha, where a research sta-
tion on oil palm was set up in 1860. Comercial cultiva-
tion of oll palm on a large scale was started in India by
01l palm India Litd., which has 3705 hectares under oil palm
at present in Kerala. The success of oil palm cultivation
in Xerala has shown that it can play an impottant role in
reducing edlble oll deficits and saving smubsatantlial foreign
exchange, if it i3 cultivated in suitable areas adopting

all scientific management practices,



Though ofl palm in India has not 3o f£ar bean affected
by any dsadly disease, a few diseases like bunch failtre,
spear rot, anthracnose in nursery ets. have been recorded.
Large muber of leaf spot diseases have been cbssrved resul-
ting 4dn heavy loss of nursery plants as well as of adult
palms. No systematic effort has besn made so far in this
State to study the variocus leaf gpot dlseases of oll palm.
Although informetions relating to the actual loss caused by
various leaf spot diseases of oil palm arxe ssarce, the
damage cauzod by these dlseases are of great economic Ampor-
tance. Many leaf spot pathogens attack and reduge the yield
of this crop considerebly. Hence, inorder &o make the cul-
tivation of this orcp a success and to increase its proluct-
ion, it is absolutely essential to have a full understanding

of these dlseases,.

The cbjectives of the progent investigation are
therefore, to identlfy the leaf spot dlseases affecting
oll palm in Kerala, to determine thedr etiology, to study
the symptomatology and alsc to evaluate the effectiveness
of varicus fungicides in controlling the major discases.
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REVIEW OF LITBRATURE

The occurrence of various leaf spot diceagses has
been raported from different oil palm growing countries.
However, the informaticn regarding the leaf apot dlseases
in Kerala is scarce. The leaf spot discases caused by
species of Bipolaris, Botryodiplodias, colletotrichum,
Curvularia, Fusarium and Phoma are desuribed below.

Bipolarig

A leaf spot discase on oil pslm seedlings caused by
an unidentified species of Bipolaris was reported from
Mslaya, (Thompscn, 1239), Thereafter reports in different
spp. OFf Helminthosporium £rom varicus countries have been
made (Bull, 1954s Dupriez and Bredass, 1957; Johnston, 1959;
Turner and Bull, 1968y Trafton and Washburn, 1969). A sur-
vey conducted by Turner (1971) in sumatra also confirmed
the pressnce of Helminthosporium in oil palm nursery.

A leaf spot disease on adult palms caused by
Bipolaris was reported £rom Malaysia (McIntosh, 19%1),
Drechslers halodes var. glaeicola from Zaire (Kovachich,

1954) and Drechslera rostrata from Malaysia (Williams and
Lig, 1976).




Buckley and Allen (1951) described the etiology of
the leafspot caused by Helminthosporium sp. Kovachich (1957)
reported that H. halodas and other Helminthosporium spps

asusing leaf spot of oill palm survived on the weed
Sereophyrninum arnoldianum, a collateral host of the pathogen.

Jimenez and Reyes (1977) cbserved that the leaf disew
ase due to Helminthosporium sop. developed on leaf wounds

caused by insects.

Fungicidal evaluation

Turner (1989) reported that Thiram, Mancozeb and
Ferbam gave good control of Helminthosporium leag spot
caused by H. haledes and He zostratum.

Swanmy and Urs (1978) cbserved that Bavistin (Carben-
dazim) and Blitox (Copper oxychlorlde) wore effective aga-

inst d. (Drechslera) sacghari in vitro.

Nakov, Boshnakcv and Angelov (1979) cbserved that
Difolatan (Captafol), Ziram and Dithane M~45 (Mancozeb)
were effective against H. allii.

bwivedi and Shukla (1983) reported that Drechaslera
halodes was gensitive to Thiram, Cumsn L, Ferbam, Zineb,
Captan and Aureofungin,



Botryodiplodia

A leaf spot disease of oil palm caused by Botryo-
diplodia thecbromae on the foliage of oil palm seediings
wasg noticed from Ivory Coast, (Ravise, 1965), from
Penilnsular Malaysia (Turner and Bull, 1968).

Turner (1971) reported £rom Sumatra that leaf dige-
ase caused by Botryodiplodia was common.

williams and Liu (1976) reported that leaf disease
cauged by B. palmarum was severe on oil palm seedlings.

Alibert (1944) and Hughes (1953) revorted the leaf
dlsease due to B, thecbromae on adult palms,

Rovertson (1956) stated that Botryodipledia sp. nor-
mally affeats the distal parts of the leaves, where small
clear spots £irst developsd, later the colcour changed to
browvn and spots enlarged and vere surrounded by a psle
brown halo.

Robertson (1956) described an isclate of B. palmarum

as f£ollous,

Spores produced inside the pycnidium were hyaline,
non-geptate, and measured 18 x 10 s After extrusion they

becane biseptate or triseptate and were brown in colour.



Fungicidal evalusation

Rajagopalan and Wilson (1972a) cbserved that 2iride
was the most effective funglcide in reducing the perwentage
of guava fruits infected with Diplodia natqglensis,

Rajagopalan and Wilson (1972b) obtained 100 per cent
inhibition of germination of single celled spores of
Diplodia natalensis with 50 ppm Dithane M-45 whereas the
double celled spores required 100 ppm of the ebove fungicide,
Complete inhibition of growtn was cbtained at 3000 ppm of
Dithane M=45,

Chakrabartl and Nandi (1976) repcrted inhibition of
the growth of B. thedbromas with Aursefungin in vitro.

Succesaful, control of Cocoa pod rot gaused by
B. thecbromae by Bavistin (250 ppm) and Dithane M-45
(1000 ppm) has been reported (Vijayan, 1978).

Nassema (1981) in her studies with B. thecbromae
showed that Dithane M=45 (Mancozeb) at 1000 ppm inhibited
the radlal growth of the f£ungus,

Agarwal et al,, (1982) reported that Aurcofungin at
132 ppm inhibited the growth of B. thechromae ceusing

mandarin fruid rot, in vitro.



Srivastava and Tandon (1971) in their in vitro studies

showed that copper funglcides and dithiocarbamates were in-
effeciive against the isolates of B, thecbromae causing
frult rot of citrus, guava, mango and sapodilla,

Colletotrichum

A species of Colletotrichum causing leaf spot discase

on oil palm was recorded by sStaner (1929) from Belgian Congo.
Glomerlla cingulata was reported f£rom Malaya by Ms Intosh
(1951), colletotrichun sp, was reported £rom Peninsular
Malaysia by Jagoe and Heath (1954), Glomerella cinqulata was
reported by Williams (1969), C, gloeosporioides was reported

from Combodia by Punnee Soonthronpoct (1369).

Lea€ mpot disease of cll palm caused by C. gapsici was
reported from Malaya by Thompson (1940). Glomsrella ginqulata

was reported £rom Belgian Congo by Kovashich (1957), £rom
Nigeria by Turner (1971) and Glomerclla sp. was isolated by
wWilliams and Liu (1976).

The etiology and symptomatology of one type of anthra-
cnose disease of oll palm seedlings caused by C.gloeosporioides
was reported from West Africa (Anonymcus, 1955). Robertson
(1956) dasoribed the symptomatology of the leafl spot of oil
palm seedlings caused by Glomsrella cingulata., He stated



that Glomerella attack appears as mmall brown water soaked
spots developing between veins. In culture Glcmerella
gpores were 12 x 6 um in size, thick walled and hyaline;
perithecia were f£lask shaped with a small neck, the ascus
had a pore and containgd eight ascospores, which germinated

readily.

Funglcidal evaluation.

Eikelenboom (1964) found that Glomerella cincgulata
was & eensitlve organism for iineb, Thiram, Captan and
Thiopheayl tin acetate.

Kotheri and Bhatnagar (1966) showed the inhibition of
spore germinaztion of C. gapsici with I'erbam even at the
lowest concentration tried (2 ppm). Hae reported the total
inhibition of spore germination with Fytolan and Dithane
2-78 at 64 and 128 ppm, raspectively. Narain and Panigrahi
(1971) showed that Aureofungin at 50 ppm was effestive in
reatricting the conidial germination of G. gapsici. Gupta
(1974) reported that Aureofungin at cne ppm concentration
gave complete inhibitlion of sporc germination of C, plperatum,
Om Gupta and Nema (1978) found that Ziram and Pytolan at
1000 ppm reduced the growth of C. papayas. £hanna and
Chandra (1978} in their studies on the control of leaf blight
of Rosa indlca and Cinnamomum gomphors caused by Glomerella



cineulata found that the best control was given by Difolatan
(Captatol) and Benlate (bencmyl) in the laboratory tests
with detached leaves.

solel and Cren (1978) obsarved that, among the fungi-
cides bioassayed against ¢, gloeosporicides (Glomsrella

gingqulata) caunsing anthracnose of cltrus frult, Bordeaux
mixture was the most effective fungicide, potent organic
gompounds were Captafol, Captan, ¢ Qlorothalonil, Maneb and

Mancozab,

Karunakaran (1981) in his studies on the control of
the diseanses of major tree splces caused by ¢, glososporioides
found that Bordsaux mixture, Fytolan and Dithane 2=78 gave
complete inhibition oF mycelial growth and spore germination
of the fungus,

Field evaluation of Fungicides

Ckiogo (1978) found that coffce berry disease caused

by Colletotrichum gloeosporioides (Glomerella cingulata)

could be controlled effectively by spraying Captafcl. Mishra
and Siradhana (1978) reported that best control againast
C. graminicolum (C. graminicola).was given by Benomyl,

Difolatan (Captafol) and Bavistin (Carbendazim). Solel and
Oren (1978) in their studles t0 control anthracnose of oltrus



£rudt caused by C. glocogporioides (Glemszella cinculata)

raported that effestive f£ield control was achleved even
with one prophyladic treatment with copper eontalning fungl-
cides and Bordeaux mixture was found to be the most effestive
copper cotpound.

Madasn and Grover (1579) in their trial in controlling
leaf antragnose and frult scedb csused by C. lagenarium found
that Difolatan (Captafol) end Blitox (Copper oxychioride)

gave good control.

Chauhan et al,., (i989) in their studies to control of
anthracnoge of bottlegourd caused by C. lagenaziun with

Bavistin, Blitos, Dithane Me45 and Difolaten round that best
centrol was achleved with Difolatan (Captafol) f£ollowed by
Bavistin (Carbendazim).

Kotze et al., (i981) showed that in Pre horvest £ield
tests Captafol and coppor oxychloride reduced the incidence
of anthracnose caused by €. glesoaporioides (G gingulata)

logions on avosado fruit,.

Sindhan and Bose (1981) in their studies to control
anthracnogse of f£rench bean caused by C. lindemuthiarum £ound
that Benlate (benonyl), Bavistin (Carcendacim), Ziram and

Vitavas., gave gocd control.
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schi and Rawal (1984) in their studies o control
anthracznose or Cowpea caused by €. iindembhianum found
that Benoryl and Bavistin (Cerbendazim) performed best
and reduced the yleld losses £rom 42.9% to 4.9% and 3.2%,
respaectively.

Curyularia

A leafgpot dlscase of oil palm seedlings caused by
Curvularias sp. was reported from Malaysia (Heath, 1955,
Turnex and Bull, 1968, Anon, 1976). ¥From Sumatra,wWilliams,
1969, Turner, 1971 reported a leaf Jdisease coused by
Cs eraqrostidis, Cochlicbolus genigulatus (formerly C.geni~

gulata), Coghlicbolus heterostrophug, C. eragrostidls

(also as C. magulans). G. £allax, unidentified Curvmlaria
gpp. were recorded by Ellis (1971). C. eragrostidis end

Cs fallax were recorded from peninsular Malaysla by Williams
and Liu (1978).

A leaf diseass of oil palm was recorded from Honduras
by Kovachich (1956), C. lunata was reported from Asia by
Williams (1969), C. pallescens and C, prasadii were peported

from Asta, Q. fallax, C. gryzae from Africa (Common wealth
Mycological Institute (1970), Curvularia spp. espesially

C. exogrostidis reportod from Malaysia by Turnsr end

Gillbanks (1974), Curvularia sp, from Colombia by Genty et al.,

S




(1975), C. £allax and G, lundts var. asnia reported f£rom

Melaysia by Williams and Liu (1976), C. eragrostidis was
rsported from Bangladesh by Khisa and Choudhury (1986).

Johnston (1959) described the etiology and symptow
matology of the lea€gpot of coll polm sesdling caused by
Ce maculang in detail. Pillal (1969) desoribed the seed-
ling blight of cil palm caused by C. eragrostidig from
Malaya, He stated that the pathogen £irst reaches the
plant as airborne spores which under sultable conditicns
germinate end initiatao infection.

Fungicidal evaluation

Saikia (1982) found that Cuman & at 1000 ppm and
Aurecfungin at 2000 ppm completely inhibited the growth
of C. erageostidis. Blitox 50 (copper oxychloride) at
4000 ppm and Dithane M=45 at 2003 ppm also gave good eontrol.
Zamorski and Blelska (1983) reported the in vitro effect of
Captafol against G, trifolii, Lumar and Srivastava (198S)
£ound that G, pallescens and €. graminigola wers sensitive

to Bavistin (Carbendezim), Difolatan 89 w (Capatafol),
Captan and Dithane M~45 (Mancozeb).

Heath (1958) reported that leaf blight of oil palm
caused by Curvularia spe. was controlled by gpraying with
copper funglecide. Coleman (1958) showed that for controlling



seedling blight of oil palm caused by Curvularia sp, Capten

gave best resalt. Turner (1967) reported that Copper oxy-
chiorids and Dithane M-45 were effective against C. sragro-
stidis attecking oil palm seedling. OGrewal and Payak (1978)
in thelr studies on tne control of Curvularia leaf spot of

maize caused by C. pallescens f£cund that tho best control
was given by Difolatan (Capatafol).

Fugarium

Many workers haove rcported Fugsrium specles such as

Fusarium sp. £rom Sierra Lecne (Dsighton, 1933), L. oxysporum
and I, goleni from Malaya (Thompson, 1940), I. balbigenum
var. tracheiphilum from Congo (Heim and Banchy, 1949),

F. golanl from Nigeria (Waterston, 1953), Fugarium sp. £rom

Ivory coast {Luas, 1953) from Malaysia (death, 1958), L. moni-
liforme from Nigeria (Bull, 1954), F. ecpisgeti from peninsular

Nalaysia (Johnston, 1962) and L. acumingtum, E. avanagoeum,

E. mondliformas, F. somitectum, F. gerdtectum var. majus,
F. golani (Common Wealth Mycologicel Institute, 1970) causing

leaf dAlseases of oll polm. Kovachich (1953), Bull (1954) and
Turner (1971) isclated Fugartum spe. £rom oll palm seedlings

from Belglan Congo, Nigeria and Malaysia respectively.
F. lateritium was reported from Sabah {Williams and Liu, 1976),

E., gxygporum, L. golani from Nigeria (Espinoza et al., 1977)



and F. otysporun £e.5p. alaeldis f€rom Jvory Coast (Mounier
gt als, 1979) causing leaf diseasss of oil palm seedlings.
Koveanich (1957) reportcd from Belgian Cong® a leaf disease
canacd by Fusarium sp. He staoted that re-inoculation with

Fusarium isolates prodaced faint chlorotic speckling in

soma test plants.

Funaicidal evaluation

Turner (1968) reported that Thiram effectively coniro-
1led the spear rot of oll palm caused by I. Oxygporum and
Pe solani, Khanna and Chandra (1977) reported that Aureo-
fungin was efrective against E. m_c@gfggg@g_g and T, rosemm
only at high concentration (2000 ppm). 2engin (1978) f2ocund
that Bordeaw. mixture at i per gent concentration gave 53.3
pex cent control of dempingoff disease of Capsicum caused
by Eugarium sppa

Costache gt 2l., (1979) in thelr studies on the inte=
grated control of tomato wilt caused by F. gxvsporum f£. so.
lygopersicl f£ound that Bavistin 50 wp (Carbendazim) at
0.05 «~ 041 per cent gave gocd control.

Humax and Srivastava (1985) found that L. semitectum
was sensitive to Bavistin (Carbendazim), Difolatan 80 w
(Captafol), Captan and Rithane =45 {(Mancozeb).



Ehoma

Phoma sp. causing leaff spot disease ¢f oil palm was
reported by Williams and Liu (1976) £from Malaysis and from
Common Wealth Mycologicsl Institute (1970).

A leaf spot disease of ocil pslm caused by FPhomonais
elaseldls was roported (Punithalingam, 1974, Ancn, 1976),

Fungicidal evaluation

Khazaradge (1957) reported that ths Qisease infecotion
by Phomopsis diospyri was arrested by application of Bordeaux
mixture ons per cente

Rao and Agarwal (1976) in their studies to control of
fruit rot of Gauva caused by Phomopaig destrugtum £found that
Auresofungin gave 100 per cent inhibition at 100 ppm,

Rao and Agarwal (1977) in thelr trial in controlling
fruit rot of Guava by Fhomopais destruatum found that Blitox
and Cuman gave good aontrol.

Rebenko et al., (1978) found that a dangerous digease
of Grapevine caused by Phomopsia viticola could be controlled
effgstively by spraying the vine with Bordeauxs mixture.

Mansk et al., (1981) reported that Phomcosis spp. were
sensitive to Difolatan (Captafol).

Lal et al,, (1981) cbaerved that Bavistin and Difolatan
vere effective against Phomopsis natsume, csusing soft got of

ber, in vitro,




MATERIALS AND METHODS
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II.

MATERIALS AND METHODS

survey on the occurrence of varjous leaf spob disenses
oil paim

A cquarterly survey was carried cut zor a period of
one year in the oil pelm growing arcas of Palode, Anshal,
Thodupuzha and Kulathupuzha tO identify the various leaf
spot diseases affacting ol palme Atterpts were mads to
isolate all the pathogens sssoziated with the diseased
specimens and to establish their pathogenicity £ollowing
Koch's postulates. The extent of damage caused by the

varicus lea€ spot diseases were recorded,

Isolation of various pathogens frcom oil palm

The diseased specimens of 01l palm were collested
from nursery seedlings at Palods, cnal, Thodupuzha and
“ulathupuzha for isolation of the pathogens. The fungal
pathogens were isolated £rom Lhe diseased leaves by
routine mycologicel techniques as described hereundsr:

The infected parts were cut into small bits and
washed thoroughly in dlstilled water, The pieces were
then surfacc sterilized in 0.1 per cent mercuric chloride
soluticn for one to thres minutes, takcn cut, re-washed
in two to three changos of sterilized distilled wabter.



IiI.

A,

Thase pleces were then plated on Potate Dextrose Agar (PDA)
medium and then incubated at room temporature (283 3%)
when the fungal growth was visible, mycclial bits were
transcerred to PDA slants, Tho crganlsms vwere purlfied

by single spors culture and maintained on POA slants by

pericdical subsculturing.

Inogulation studleg
Inoculaticn of seediings

Two year old plants of oll palm ralszed in pots were
used for the experirment. The plants to be inoculated were
kept under an atmosphere of high percentage of relative
humldity £or 24 hours before inoculation,

Inoculations were conducted by spraying spore suge
pensicns prepared f£rom the respective organisms and also
by placing the culture bits consisting of mycelium and
gpores. Inoculation wuith the eulture bits ware conducted
by plazing 8 small picee Of incculum on the surface of
healthy leaves. The incsulum was then covered witn a plece
of molst qotton wool to mainkaln a high pexcentage of
relative humidity,

In both the msthods of inoculeticns, purified aseven

day old culturaos of the respective organisms wore used,



B,

Inoculations were made cn the injured and uninjured leavas,
Injury was made by punsturing with a sterilized needle.

A hand atomizer was used for gpraying the spore suspensions,

In both the mathods, the inocgulated and control plae-
nts were aoversd with polythene bags for different periods,
depending upon tha weather conditions, moistened inside,
to provids high percentage of relative humidity. &after
incubatlicn for 12 to 72 hours, the polythene bags were
removed, allowed the disease to davelop under natural con-

ditions and cbservations rsaorded,

Incculation of detaghed leaves

Detached healthy leaves, free from infection, were
collected, surface sterilized by wiping with cotton dipped
in 0.1 per gent mercuric chlorlide solution and then washed
repeatedly with sterile distllled water. Inoculations were
done by spraying spore suspensions and by placing culture
bits, Conidlal suspensions of the respeative organisms
were sprayed uniformly on both the sides of the leavas.
Inoculations with cultuxe bits of thes organisms were
carried ocut by placing them on the surfage of the destached
leaves, Inoculationz were done with and without injury.

All the inoculated and uninoculated leaves werse
incubated in petridish molst chanbers for different periods
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o maintain high pexcentage of relative humidity. Obser-

vations were recorded periodically.

Re=isclaticn of the pathogen £rom the inosulated leaves

The pathogens were re-isoclated from the artificmlly
produced lesions by following koch's postulates, The
organisms 80 isolated were purified by single spore iso=-
lation technicues. The morphologlieal and gultural chara=
cters of the pathogens re-isoclated from the artificelly
produced lesions were studied and compared with the ori-
ginal isolates.

Symptomatology of wvarious leof apot digeases

Symptomatology Of the various leaf svot dizeases

were studied in decail by chserving the symptom develop—
ment in the naturally infected planis in the £ield as
well as in the artifically incculated plantoe

The £ollowing observations were recorvded.

ta) symntom doveloprent undar natural condibtion.

(b) Variations in symptom developrent.

(c) Pattern of symptom development in the artifically
inooulated plants.

{d) ZIncubation period for the initiation of symwtoms in
the artirically incculated plants under dlfferent
methods of inoculation.

{e) OQeccourrense and extent of damage.



VI.

Morphology of the pathogen

The morphology ¢f the verious rungal pathogens
isolated ware studied by growing them on PDA. The
morphological characters of mycelium, asexual and sexual
£rulting bodies, colony colour, intensity of sporula-
tion, measurements of variocus structures etc., were

studied.

EBvaluation of fungicides

A, In vitro gvaluction of fungicides ageinst the pathogens

The comparative effigacy of the f£ollowing seven
fungleides were tested undar laboratory conditions at

dlf{erent concentrations as shown below:

Name of funglcide Cengentraticn in ppm
1. Aureofungin sol (N-Methyl-p-
amino aceto phenone=

mycosamine heptane) 100, 15Q, 200

2. Bavistin (2 (Mothoxy-

Carbamoyl)«benzimidazols) 250, 500, 1000
3, Bordsaux mixture (Copper

sulphate-1ims mixture) 2500, 5000, 107300
4., Cuman L (2ince dimethy)

dithioc carbamate) 1000, 2000, 3620



5. Dithane M=45 (Zinz ion and
manganese ethylene bisdithio-

carbamate) 1000, 2000, 3000
6s FoltaZ (Cls-N~(1,1,2,2«tatra

chloro-ethyl )thio)-4 eyclo

hexene 1,2«~dicar boximida) 1000, 2022, 3000
7. Fytolan (Copper wiychloride=

30 psr ceant metallic copper) 1000, 2000, 30930

The effect of dlfferent funglcides on the inhibition
of radial growth of pathogens on solid media was tested by
the 'poiacned focd technlque!.

The required quantity of fungicldes were addsd to
50 ml of sterilized PDA modium to get the required concen-
tration, mized well, and poured into sterilized petridishes
at the rate of 15 ml per dish. The dishes were inosulated
with the respecstive culture dlscs ¢of S mm diameter, cubt
out £rom the seven day old cultures of the different patho-
gens. The culture discs were placed at the centre of each
petridish. Controls consisted of unemended FDA medium ino-
culated vith the culture discs in the same way. All the
petridimes were incubated at room temperature (28 % 3%).
Cbservations on the radial growth of the fuagus was recordaed

when tha growth of the organizm on the control plates was



completely covered. Per cent inhibition of growth of the
atfferent fszolates of the psthogen over control was calcu~
lated by the folleowing formale.

Per gcent inhibition = 9__‘_;,_'-2 x 100

where ¢ = radial growth in control.

T = radisl growth in treatment
VIII.Field evalustion of promiaing fungicides against leaf gpob

of oll palm caused by Colletotricnum glososporioidas

Of the various leaf spot disesses studied during the

coursa of the present investigation, the leaf gpot diseasas
caused by Colletotrichum glososporioidas was chserved as a

major disease of economic importance. Considering the high
phytotandc effect of copper on oil palm, the use of Bordeaux
mixture was not tried in field trial as a control measure

though it is efifective in in vitro studies, Hence the effi-

cacy of the following four promising fungicldes were taested
under f£icld conditions for the control of tho above disease

at the concentrations noted below:

Name of fungiolda Concentration
{Percentaga)

1., Bavistin (2 (Methoxy-

Carbamoyl ) ~-benzimidazole) 0.1
2. Dithene ¥-45 (Zinc ion ~ and mangenese

ethylene bis dithicaarbamate 062



3. Difolatan (Cis-N-(1,1,2-2 tetra chloro

ethyl)thic)4-cyslo hexene=1,2, 942
dlcerboximids)
4. Cuman L (Zinc dimethyl dithlocarbamate) 0.2

In laboratory studles these four funglclides were found
more effective agasinst Colletotrichum gloeosporioldes,

The trial £or the control of leaf spoc of oll palm was

conducted at the College of Adgriculture, Vellayani,

Twanty oil palm seedlings of two year old having maxi-
mum disease severity were selected for the trial. In the
trial a randomised replicated £ield trial was laid cut with
one get of control. There were five treatments including

control. Each treatment was replicated four times.

s
The plants selected at random were sgprayed with the

funglclide at an interval of 15 days., Tnree sprayings were
glven. The intensity of the leaf spot disease was recorded
before the spraylng to uork out the disease severity. The
digease intensity of the newly emerged leaves were recorded
to calculate the per cent efficacy of each fungiclide. The
intensity of the diseasc at each dbservation was calculated
using the following score chart.



Grada Disease intensity Descrivtion

o 9 No apots

1 5 = 10 per cent 1 2 = 19 spots

2 10 «~ 25 per cent 12 or more spots

3 26 ~ 50 per gent Half of the leaf area
infected.

4 51= 75 per cent Haelf to three fourth of
the leaf area iniected.

5 76 and zbove Almost complete infection

of leaf,.

All the leaves of the planis under each treatment were
cbserved and the intensity of the digease was recorded. The

diseams index for each treatment wag calculated from the

cbservationa.

D.I = 5Sum of grades of each leaf
Total numbher of leaves

The results were compared with the control plants which
received no spray. The disease incidence scoras of treated
0ll palm were adjusted for the pre treatment score and analysis

Of cowvariance was donc.
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RESULTS

I. survey on the ocourrence of varlons lemf spot diseases of
oil valm

& survey at three months interval was undasrtaken in
the oll palm growing areas of Palode, Anchal, Kalathupuzha
and Thodupuzha to ldentify the various leaf spot diseases
affecting oil palm. A regular survey was carried out for
ane year in different plantacions and the extent of darage
gaused by leaf spot discases was recorded. Attempts were
also made to isgeolato all the pathogens assoolated with the
diseaged specimens and to establish their pathogenicity
following Koch's postulates.

Puring the course of the survey, siz leaf gpot
discages were resorded, (Table 1). It is seen that leaf

spot caused by colletotrichum gloeosporioldeg occurs as a

major pathogen in all the localities infecting the majority
of the oll palm seedlings surveyed.



Table«1

Bxtent of damade and causal organisms of different

leaf spotdiseases of oil palm

Fre

Location osaugg.?- Og;‘;’ﬁtm m‘g‘e"g

1. Plantations at 1 RBipolaris  Ssvere in nurser-
Kulathupuzha hawaliensis ies and young
and Anchal palns in mainfleld

during rainy seasons

2. Plantations at 2 Botryodiplodia Found in nurseries
pPaleode and thecbromaa and isolated adult
Thodupuzha palms in mein £ield

throughout the year,

3. Plantations at 4 Colletotrichum Severs in nurseries
Palods, Anchal, gloeosporicides and adult palms in
Thodupuzha and mainfield during
Kalathupuzha monsoccon seascn,

4. Plantations at 2 Curvuleria Severe in nurseries
Palode, Anchal, geniculata during rainy seascn,
Thodupuzha and
fulathupusha

5, Flantations at k) Fusarium Severe in nurseries
Palode and pallidoroseum during rainy season,
Thodupuzha

6. Flantation at 1 Phoma sorghina Cbserved in nurseri-

Palode

es during rainy
seascn.




Iz, Symptomatolodgy

(1) Leaf spot diseass caused by Bipoleris hawaiiensig

The symptoms on the leaves appeared on the gpear or
youngest cpened fronds as small, pale green spots. Gradu-
ally, these spots enlergad and asttained a siza of 10-45 mm
in diameter. The ccntre of the spots turned brown and was
surrounded by pale yellow halo. (Flate=1).

(2) Leaf spot disease caused by Botryocdiplodia thedoromae

The attack due to this fungus was geen on the distal
end of the leaf, The lesions appeared as small clear spots
initially, later turned dark broun in colour. Gradually
these spots increased in size with age and were surrcunded
by pale yecllow halo. The adjacent spots coalesced, developed
into necrotic patches, govering ncarly the entire leaflet.
(Plate-2).

(3) Leac gpot dlsease caused by Colletotrichum gloegsporiofldes

The symptoms appeared initially as small brown dots all
over the leaf lamina. The spots gradually enlarged in size
with circular to irregular brown bordar and were surrcunded
by pale yellow halo. The adjoinling spots eventuanlly coslesced
and formed irregular necrotic patches. Infected patches
showed the presence or azervull as evidenced by slight raising
of the epldermis from the underlying tissues.



Plate-1
Leaf spot disease caused by Bipclaris hawaliensis,

Plate~2
Leaf spot diseass caused by Bcotrycdiplodia thechbromae.






Plate-3
Leaf spot disease caused by Collstotrichum gloeosporigides.

Plate~4
Leaf spot Adisease caused by Curvularia genigulata.
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Infeation was cbserved on both young as well as older
lesves in plants of all ages, vizg., from seedlings in the
mirsery to the bearing palms in plantations. However, seed-
lings in the nursery were more susceptible to the disease.
The leaves showed drylng as a result of coslescence of

lesions (Platee=3).

(4) Leaf spot discags coused by Curvularia geniculata

Yellow spots visikle on both surfaces Of the leaf 1g

the initial sympton of the dlisease. These spots gradually
enlarged in size along and vetween the velns to form circular
or irreguier spolLs with light brown centre 2nd reddish brown
margine The number Of spots variad £rom 7 to 30 per leaflets.
Isolated spots, when fully developed, reached up o 7-8 mm

in lengthe. The adjolning spots eventuslly ccaleszed and
caused blighiing of the leaves (Plate-4).

(5) Leaf spot disesse caused by Fusarium nellidoroseum

Presence Of minubte spots surrounded by yellow halo is
the £irst symptom of the diseases The spots enlarged gradu-
ally to form irregular necrotic patches. The eentre of such
patches turned brown in colour, Later the centres of the
patehes dried out and wore dropped to the ground (Plate-5).

(6) Leaf spot disease caused by Phoma sorghina

The initial symptoms sppeared as small dots, which soon
enlarged to attain a size of 9 to 30 mn in diamecter. The



2late-5
Leaf spot diseese casused by Fussrium pailidorosseun.

Plate~6

Leaf spot disease caused by Phoma sorghina,






centre of the spots turned brown, The leaves showed drvying

as a result of goalescence Of lesicns (Plate=~5).

III.Btioloqy of different leaf snot diseases

(1) Bipolarisc hawaiiengls (M.,B.Bilis) Uchids and Aragaki
(Herb, IMI Numbsr 322541)

The organism was isolated into pure culture using
potato dextrose agar medium £ollowing standard methods.
The gqulture was then purified following single spore isolation,

The mycelium of tha fungus is branched, septate and
brown in szoloures Conidiophores are septate and light brown
coloured, Conidia are straight, chlong, rounded at the ends
and pale to red brown in colour, They are 4 to 6 septate
end measured 12 to 37/am %5 to il Jm in size (Pig. 1la),

(2) Bobryodiplodis thecbromse Pat, (Herb, IMI Number 322539)

The causal organism was isolated ¢n potato dsxgtrose
ager medium, purified by single spore isolation and maine
talned on PDA slantg.

The mycelium of tha fungus is branched, septate and
chocolate brown coloured. The fungus produced glcbular to
pyriform black coloured pycnidia in culture., The pycnidiow
spores are initially single celled, hyaline, smooth walled
and grvanular, On maturity, the spores bezome pale brown
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and bicelled, measuring 20.9 to 37.2 o x 12,2 to 186.1 e
Most of the biselled spores showed longitudinal strdiations
with a slight transverse groove at the septum (Fig. ib and ).

{3) cColletotrichum glomoscoriodidss (Penz.) Panz. snd Sacc.
(Glomerella cinculata) (Stonems) Speuld and Schrenk.
(Herb IMI Bunber 322537)

Igolation of the causal organism was mads on potato
dextrose agar medium, purified by single spore isolaticn and
maintained on PDA slanta,

The fungal mycelium 4s branched, septate and hyaline.
Fuangus produced dark, glcbose, sstate acervuli on the infe-
cted leaf surface as well as in culture, Setae were 3-5
septate, Qdark brown, tapering at the apex and measured 56 to
118 jm x 443 £0 Go5 am in size.

Conddicphores are nonseptate and hyeline, Conidia are
single celled hyaline, straight, cylindcical with blunt ends
and measured 12 to 16 ,um x 4 £ § um in sige.

In old cultures flask shaped, dark brown to blazk perie

thealn, messuring 13244 t0 284.8 am in dlameter and upto
313.2 jam tall, wera dbserved., asci were 58,3 to 64.3/um %

12,1 to 13,2 Jam.  Ascospores were single celled initiaslly

and became two Celled at maturity, slightly curved end



Pig.2 a. Acervulus or Colletotrichum gloeosporioides.
b, Conidla of Qolletotrichum gloeogporicides,

Fig.2 @. Perithecium of Glomereila ci ata.
de hoous of Glomerella elnculata.

@+ Ascosporces of Glomsrella cingulata.
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meazured 13.4 to 1848 x 3.4 to 5.1 um. The perfect stage
is Glomerella ginqulata (Fig. 2 a to e).

(4) curvularia geniculata (Tracy and Barie)
Boedijn (Herb IMI number 322538)

The causal organigm was isolated on potato dextrose
agar medium, purified by single spore isoclation and maine-

tained on PDA siants.

The mycelium of the fungus is branched, septate, and
dark brown in colour, Conidiophores are ssptate and dark
brown in colcur. Conidia are 3«4 sgptate, dark brown,
distinctly geniculate and measured 16 to 24,um x 8.% to

10.8/am. End cells of the conidia are paler than the middle
cnes (Pig. 3a).

(5) Fusarvium pallidoroseum (Cooke) Sacce
(Herb IMI BNumber 322540)

Isolation was made by using potato dextrose agar medie
un and maintalned on PDA slants after purification by single

gpore isolaticn.

The fungus produced two types of canidia viz. macrow
conidia and microconidia. Macro conidia were sickle shaped
3-5 septate and measured 13.7 to 24.0,um x 2.0 to 5.5 am.
Micro ccnidia were single celled, egg shaped, hyaline and



measured 4 to 16 um x 2 o 4,um. The mycelium of the fungus
wags branched, septate and hyaline (Fig. 3b and c).
{6) FPhoma sorgnina (Szcc) Boerema et al.

{Hero IMI Mumber 322542)

The causal organism was isolated on potato dextrose
agar medium, purified by gingle gpore igolation and mainta-

ined on PDA slants.

Conidia are ellipsocid, single celled and measured 4 to
5 aamx 2 to 245 um, The mycelium of the fungus is branched,

goptate and hyaline. Colonies are £luffy with characteristic
white to salmon pink tinges or areas. (Fig. 34).

Pathogenicity studies
Inozutation of jesves of ol paim

(1) Bipolaris hawaiiensis

Pathogenicity of the organisn was confirmed by arti-
ficial inoculation on attached/dstached oll palm leaves,
Succegsful infecticn was cbtained on injured leaves when
inosulated with the gpore suspension and culture bits of the
organism. Initialy symptoms of the disease appeared in 4-5
days when sprayed with the spore suspension and in 5«6 days
when inoculated with culture bits., On the uninjured leaves

the symptoms were initiated in 5 to 6 days of inosulatlion.
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Tahle=2
Pathogenlcaty of Btgolaris hmwaiiengg

8l
Roe.

Injured leaves Uninjured leaves

Mathod of inoculation Percen- Insube- Percen- Inguba-

tage tien tage tien
infect- period infect- period
ion (days) tion (days)

1.

2e

e

4.

Inooulation with spore
suspension on tha lea- 62
veg of oll palm seedlings-

Incculation with spore
sugpensicn on the 80
detached leavase

Incculation with culture
bits on the leaves of 50
ail palm seadlingse

Inooulation with culture
pits on the detached 60
leaves.

4-5 43 §5=6
4=5 50 S5-6
S=6 40 5-6
5<6 So 5-6




The percentage infecition ranged from 50 to 80 in the injured
leaves while in uninjured leaves it was cnly 40 to S50 per cent.
(Table 2).

(2) Bgtryodiplodia thecbromae

Pathogeniclty was confirmed by artificial inoculation.
Incculation of the leaves, both injured and uninjured, with
the spore suspension and culture bits of the organism, deve-
loped infection. Ininjured attachod and detached leaves
infection appenared in 2 to 3 days vhen incculated with the
spore suspension and 3 to 4 days when inocqulated with the
culture bits. In uninjured leaves infection appeared in
4=5 days. The percentage infectlion was higher in injured
leaves than uninjured leaves (Teble 3),

{3) colletotrichum glososporioides

Both injured and uninjured leaves inoculated with spore
suspension/zulture bits of the organisn developed infection.
In injured attached and detached leaves, infection appeared
in 2 to 3 days when inoculated with tne spore suspension and
3=4 days wnen inoculated with culturc bits. However, in
uninjured leaves infection appeared only within 5 to 6 days
of inoculation. The percentage infecticn was higher in
injured (80 to 100) than uninjured leaves (10~-40) (Table 4).



Tablew3

Pathogenicity of Bokryodiplodie thecbromae

Sle Injured leaves Uninjured leaves

Petcen~ lncuba- Percen- Incuba-
Nos, Method of inozulation tage tion tage tion

infeast- pericd 4infest-~ period

ion {days) 1ion (aays)

1. Inoculation with gpore
suspensicn cn the leaves 70 2«3 .o .o
of oil palm scedlings.

2. Inoculation with gpore
suspension cn the 90 é=3 .e os

dgtacaned leaves.

3. ZIncoulation vith culturs
bits on ths leaves cof 60 3=4 20 4=5

oll palm seediings.

4. ZInoculgtion with culture
bits on the dstached 80 3=4 10 4=5
leaves.
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Table=4

Pathogenlelty of Colletotrichum ﬂggosgor:l.oideg

Sle
No.

Injured leaves Uninjured leavos
Pergen- Incubza- Parcen= Incuba=
Method of inoculation tage +ion tage tion
infescte period infe- period
ion (Gays) ction  (days)

1.

24

3.

4

Inozulation with spore
suszension on the leavas 90 2«3 10 S=6
of odl palm sesdlings.

Inoculation with spore
sugpension on the 100 2«3 30 5«6
detached leaves.

Incculation with culture
bits on the lcaves of 80 3=~4 20 5«86

oll palm seedlings.

Inoculation vith culture
bits on the detaahed 100 3=4 49 Sw=g
leaves.




(4) Cuzvularia geniculata

Both injured as well as uninjured leaves inocculated
with spore suspension and culture bits of the organism dsve-
loped infection. In injured attached and detached leaves
infection appearsd in 2«3 days when inoculated with the spore
suspension, while when inoculated with culture bits the pere
iod was 3=4 days. In the uninjured leaves symptoms appeared
in 4«5 days, Pergentage infection was higher in injured
than uninjured leaves (Tsble 5).

(5) Fusarium pallidoroseum

When inoculated with the spore suspensicn and culture

bits of the organism, the injured detached and attached lea-
ves showed initial symptoms in 4 to 6 days of inoculaticn,.

The percentage infection ranged from 60 to 50 in injured
leaves. No symptom was visible in uninjured attached and
dstached leaves under both the methods of inoculation (Table 6).

(6) FEhoma soxahina

Inocculation with the spore msuspension casusad lesions
in 2 to 3 days in the injured attachsd and detached leaves.
In injured attached leaves the pericd was 3=4 days, while in
injured detachaed leaves it was 2=3 days when inoculated with
the culture bits ¢f the organism, The percentage infection
ranged from 90 to 100 per gent in injured leaves end 30 to
S0 per cent in uninjured leaves (Tsble 7).



Table-5

Pathogenicity of Curvularia geniculata

‘injured leaves Uninjured leaves
Sl Porcen~ Incuba- Parcen~ Incubaw
No., HMothod of inoculation tage ticn tage €ion
infect- pericd infect- periocd
ion (days) 4ion {days)

1. Incculation with spore
suspension on the leaves 80 2=3 20 4-5
Of olil palm seedlings.

2. Inoczulation with spore
suspension on the 100 2=3 30 4-5
detached leaves.

3., Inozulation with culture
bits on the leaves of 70 3=-4 30 4-35
©il palm seedlings.

4 Irocculation with culture
bits on the detached 90 3-4 S0 4-5
leaves.




Table-6

e ety

Pathogenicity tests with Fugarium pallidorogsun

Injured leaves Uninjured leaves
Percen~ Incuba- Percen- Incuba=
tage tion tage tion
infect- pericd 4infect- period
icn days) ion (Gays)

sl
No: Method of inozulation

1. Incculation with spore
suspensicn on the leaves 70 4-53 .o .e
of oil palm seedlings.

2« Inoculation with spore
suspension on the 80 4=5 .o ve
datached leaves,

3s Inoculation with culture
bits on the leaves cof 60 5~6 .o .o
©il palm seediings.

4. Incculation with culture
bits on the detached 70 S=6 .e ae
leavas,




Table=7

Pathogenlcity tests with Phoma gorahina

Injured leaves Uninjured lsaves
Sl Percen~ Incube= Percen- Incuba-
No. Method of inoculaticn tage tion tage tion
infect-~ period infest- period
ion (days) dion (days)

1. Inoculation with gpore
suspension on the leaves 100 2«3 30 3=4
of oil palm sesdlings.

2. Inoculation with spore
suspensiocn on the 100 2«3 40 3-4
detashed leaves.

3. Inoculation with culture
bits on the leavaes of 90 3=4 40 4-5
cll palm seadiings.

4. Incsulation with culture
bits en the deotached 100 2=3 50 3«4
leaves,




A ).g zitro studx

Regults of in vitro evaluation of common funglcides by

polsoned food technicue
(1) Bivolaris hawaiilensig

Remulita revealed that Bordscaw. mixtuze and Dithane
Me=45 were the most effective fungloidss as thsy did not allow
the fungus to grow at all even in the least concentraticn
tested. There was no growth in the highest concentration of
Cuman L also, (Tsble 8). Foltaf was also effective as the
per cent inhibiticn over centrol in 3900, 2000 and 2000 ppm
were 95, 93 and 90 per cent respectively. The lowsr concen=
trations (2000 and 1000 ppm) of Cuman I, inhibited growth
over control congidersbly (88 and 77 per cent respactively).
Aureofungin sol was also en eoffective treatment as the growth
inhibition in 200, 150 and 109 ppm were 85, 83 and 75 per
cent, respectively. The highest concentration 3000 and 2000
ppm of Fytolan also reduced tha growth considerably (79 and
70 per cent, respectively). The lowast concentraticn of
Fytolan (1000 ppm) growth inhibition was only 59 per cent,.
aAmong the various fungicides tegted Bavistin was the least
effective one (Fig. 4, Flate 7=13).

All concentrations of Bordeaux mixture, Dithane M-45
and Cuman L 3000 ppm wore very effective as cent per ¢ent



Table-8
Effect of different funolcides cn the radial orowth of
Binolar.l% hawaliensis in solid modla (poisoned food technique)

Concentra- *Mean Per cent

tion of colony inhibitvion

fungicides dlameter over control
(in ppm) (en) (g_;?,;igt))

Si.
NOs Treatment

1. Aurecfungin sol (R-Methyl- 100 22.67 74.82
p-amino sceto phenone- 150 15.67 82,59
myccsamine heptane) 200 13.67 84.82

2. Bavistin (2(Methorye- 250 80.67 10,35
carbamoyl ) -benzimidazole) $00 71,67 20437

1000 63.67 29425

3. Bordesux mixture 2500 D0 100.99

5200 0.0 100.00
10000 De0 100.00

4. Curan L (2inc dmethyl- 1000 20.33 77.42

ddthio carbamate) 2000 11.20 87.79
3000 0.0 100.00

S. Dithane M=45 (2inc icn and 1000 0.0 100,09
manganese ethylene kis- 2020 D0 100.90
dithiccarbumate) 3009 0.0 100.00

6. FoltatE (CiS‘N‘(ly 1; 25 2= 1000 8.67 90438
tetirachloroethyl thio)é- 2000 6467 92.59
ayclohexane-i, 2-digar- 3000 467 94,82
boximide)

7. Fytolan (Copper oxvchlorides~ 1000 36.67 59426
S0 per cent motallic aeopper) 2000 26467 7037

30090 19.00 78.89

8. Gontrol .e 30.00 ce

® Average Of three replications
CDh for comparison = 1,03
Significent at 5% and ik level
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Plata=7

Effect of hureofungin sol on the growth of Bipolaria
hawadiensls

Plate-8

LEfect of Carbendazim on the growth of Bipolaris
hawaliensia,






Plate~9
Effect of Bordsaux mixture on the growth of Bipolacis
hewelitiensis

-

Plate~-1)
Effect of «iram on the growth of Bipolaris hawelfensis.






Plate-11
Zffect of Mancomeb on the growth of Bipolarig hawaljensis

Plate-12
Effect of Captafol on the growth of Sipolaxis hawailenpsis
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Plate-13

Bffect of Coprer oxychloride on the growth of Bipolacis
hawailensis.

s late~14
Bffect or Aureofungin sol on the growtn of Botryodiplodia
thechromas.
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inhibition over control were cobtained in the treatments.
Foltaf (3000, 2002 and 1009 ppm) were superior to other
treatients. cuman L @ 2009 ppm wes superior to the remaine
ing treatments, viz, 1009, 150 and 209 ppm of Aureofungin
sol and 1000 ppm of the same fungicids. I'ytolan and Bavig-
tin were nct effective as the growth inhibition was very

poot.

(2) Botryodiplodia thecbromas

The results of the effect of varicus fungicidas on
the radial, growth of the pathogen sghowed that gent per cent
inhibition of growth of the isolste was chserved with
Dithone P-4 at all concentrations as well as in 2007 and
3009 ppm of Tytolan, 50D and 1000 ppm of Bavistin and at
1000 ppwm of Bordesux mixture (Teble 9),

Aureofungln sol was alse effegtive ag the per cent
inhibition over control in 203, 150 and 100 ppm were 24,
91 and 89 per gent respectively. The lower concentraticon
(250 prm) of Bavistin inhibited grouth over control consi=-
darsbly (92 per cent)s In Cuman L 3000 ppm the growth
inhibition was 96 per cenlt. Bordeauz mixture 5000 and
2509 ppm also inhibited the growth consldarably (898 and
79 per cent respectively). Tne higher aconcentrations of
Foltef 3930 and 2000 ppm were effective as the per cent



inhibition over control were 78 and 69 per gent respecti-
vely. In the lowest concentration (1000 ppm) of Fytolan
the growth inhibition was 79 per cent. The lowest conoen=-
tration of FPoltaf end Cuman L (each at 1000 ppm) were
Zound to be not effective as the per ceant inhibition were
only 54 and 40 per cent respectively (Fig. S, Plate 14-19).

All concentrations of Dithane M=45, Bavistin (500
ppm), Bordsaux mixturae 10,000 ppm and FPytolan (2000 ppm)
were vary effective as cent par cent inhibition ovaer cone-
trol was cbtained. Therae was no significant difference
batween the treatments with Cuman L 3000 ppm Aursofungin
80l 200 and 150 ppm and Bavistin 250 ppm. These treatments
were superior to the remaining treatments. Bordeaux mixe
ture 5000 ppm was next in the order of merit,. Foltaf
(3000 ppm), Bordsaux mixture 2500 ppm and Fytolan 1030 ppm
were not siganificantly different, They were superior to
other treatments viz. 2039 and 1000 ppm Foltag and 2000
and 1000 ppm Cuman L. Foltaf and Cuman L 1000 ppm each
were not effective, as the growth inhibition was very poor.

{3) colletotrichum qloeosporicides

Comnlete inhibition of growth of the fungus was
cbtained on the medium oonteining 10,000 ppm Bordesux mixe
ture, 1000 ppm each of Bavistin and Dithane M-45 and 2000



Table=9
Bffect of alfferent fungicides on the radial

growth of Bg;.ggodio!.odig Eheobromg on solid

media_(polscned £00d teshnicque)

concene- Mean Pear cent

Sle tration colony 4imhibition
No, Treatment of fun- diameter over control
gicidas (mm) (C=Tx109)
{in ppm) [o]

1. Aurecfungin sol (N-Msthyle 100 9467 89.26
p~-amino acato phenone- 150 7.67 91.48
nycosamine heptane) 200 5467 23,70

2. Bavistin (Z(Methoxy- 250 7.33 91486
carbamoyl )=benzimidagole) 500 0403 100,00

1090 0400 100,00

3. Bordeaux mixture 2500 18,67 79.26

5009 11,90 87.79
100950 0600 100,00

4. Cuman L (2inc dimethyl- 1000 54,433 39,62

dithio carbamate) 2090 31.90 65.56
3020 $.00 96.28

S Dithane M-45 (Zinc ion and 1023 0.0 100630
manganese ethylene bisg~ 20092 040 100,00
dithiocarbamate) 3000 [s Y4] 100900

6 Foltaf (CliseN~-(1,1,2,2~- 1000 41467 53,71
tetrachlorosthyl thio)de 2000 28.00 68,90
cycloheranaesl, 2«dicare 3000 18,33 79.80
boximids)

7. ¥ytolan (Copper oxychloride- 1000 19.0 78490
30 per cent metallic copper) 2000 8.0 100420

3000 0.0 100,00

Be Contreol .e 90,0 .e

* Average of three replications
CD for comparison = 3,97
Significant at S% and 1% level
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Plate-15%

Effest of Carbendazim on the growtn of Botryoliiplodia
thecoromae,

Plate~16

Effeat of Bordeaux mixture on the growth of Botrvodiplodim
thecoromae.






Plate=17
Effeat of iram on the growth of Botryodiplodis
thachromes .

Plate-18
Effect of Mangozsb and Captafol on the growth of
Botryodiplodia






Plate-19

Bffegt of Copper oxyshloride on the growth of
Betxyodipiodia ghechromes.

£late-2)

Kffect of Aureofungin sol on the growth of Golletotrighmm
glososporiolides.






ppm Foltaf (Table 10). Aureofungin sol was also effeative
as the per cent inhibition cover control in 200, 150 and
100 ppm were 86, 79 and 75 per cent respectively. The
lower concentrations 300 and 250 ppm of Bavistin and Bor-
deaux mnixture 5000 and 2500 ppm inhibited growth over aon-
trol considerably. (86, 83, 94 and 91 per cent respacti-
vely). Curan L wvas ZSound sffeative in all concentrations
tested ag the per cent inhibition wvas 98, 94 and 93 per
cent respectively. Fytolan 1000 ppm was £ound to be least
effestive treatment as the per cent inhibition was only

39 per cent. (Fjg. 6, Plate 20 to 26).

Bavistin, 1000 ppm, Bordeaux mixturs 10,020 ppm,
Dithane M=45 1000 ppm and Foltaf 2000 ppm were superior
to all cther treatmentso as cent per cent inhibition over
aontrol was dbtalned. Cuman L 3000 and 2000 ppm and
Bordesaus mixture 5000 ppm were superior to the remaining
treatments. The lower concentrationa of Cuman L and Bor-
deaux mixture wers superior to obther treatments via. 500
ppm Fytolan, 250 ppm Bavistin, all concentrations of
Aureofungin sol and Fycolan. 500 and 252 ppm Bavistin,
200 ppm Aureofungin sol and 1000 ppm Foltaf were not sig-

nificantly different, which were superior to all concen=

trations of Fytolan, Fytolen wao not effective as the

per cent inhibition was poor.



Table-10

Effect of different fungloides cn ths radial

growth of Colletotrichum alososporialdes
cn 20113 medin (polscned £ood technicue)

Concen=  "Mean  Per cant

1. traticn colony inhibition
Noe Treatment of fun=- diamster over
gicides {om) control
(4n ppm) (C=Tx100)
C
1. Aurecfungin sol (N-Msthyl- 100 22034 75.18
p-amino aceto phenone- 153 19.00 78.89
mycosamine heptene) 200 12.67 85,94
2. Bavistin (2(Mathyoxy- 250 15.67 82459
carbamoyl )~benzimidazole) 500 12,67 85.92
1000 3.0 100,00
3, Bordeaux mixture 2500 7.87 91.48
30020 S.67 93.70
10000 0e0 100,00
4. Cuman L (Zinc dimethyl- 1000 6467 92.6%
dlthio carbamate) 2000 5467 93,70
3000 2.67 99,03
S+ Dithane M-43 (ainc fon and 1000 0.0 100.00
manganese ethylena bis- 2000 a0 100,00
dithioccarbamate) 3000 0.0 100,00
6. Poltaf (Cis-N-(1,1,2,2~ 1000 15,0 83,58
tetrashloroethyl thio)d- 2000 00 100,00
gyclohexana=l, 2-dicar- 3000 0.0 100,00
boximlde)
7. TFytolan (Copper oxychloride- 1000 54,67 39,20
50 per cent metallic copper) 2000 40,67 54,81
3000 26467 7036
8, Control .o 90,00 .

*® Average of three replications
CD f£or comparison = 3,59
Siguificant at 5% and 1% level



FIG 6 EFFECT OF OIFFERENT FUNE/CIOES OAN IHE GROWTY OF
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Plate=21

Effect of Caghendazim on the growth of Colletobrichum
glososporioides,

Plate=22

Effect of Bordeeux mixtura on the growtn of Colletotrighum
gleososnorioidas,






Plate~-24
Effect of Mancosed on the growth of Colletotrighmum






Plate-35
Effect of QGaptafol on the growth of Calletotrichum
ghoeosporiotdes

Plate=26

Effect of Copper oxyshloride on the growth of
colletotsichum gloeesporioldes.
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(4) curvularia geniculata

Resultsg revealed that Bordeaux mixture and Dithane
¥=-45 were the most effective funglceides as the growth of
the fungus was completely inhibited even in the lowest
concentration tested. There was no growth in the highest
conczentration 3000 ppm ©f Cuman I, also (Table il).

Foltaff in all congentrations tested were effective
as the per cent inhibition cver control was 89, 84 and 81
per cent respectively. The lower soncencrations (20090
and 1000 vpm) of Cuman L and all concentrations of Aureo-
fungin sol were alsco effective as the par cent inhibition
over control was 87, 71, 86, 83 and 75 per cent respectie
vely. Fytolan was not found effective ag the per cent
inhibition was poor in &1l concentraticns, Bavistin 250
ppm was the least effective treatment (21 per cent)

(Fig. 7, Plate 27-33),

Bordeaux mixture 2030 ppm, Cuman L 3000 ppm and
Dithane M=45 1000 ppm were superior to all other treatments
asg cent psr cent inhibition over control was cbtained.
Foltaf 3000 ppmn was superior to all other treatments.
Cuman L 2002 ppm and Aurecfungin scl (200 ppm) were astpe~
rioxr to other treatments viz. all concentrations of Bavie

stin, Fytolan and lower concentrations of Cuman L and



Table=11

Effent of different funagicides on the radial

growth of Curvularia geniculata on solid
media (veigoned food tachnlgua)

Concen= “Mean Per cent
si. tration colony dinhibition
Now Treatments of fun-~ diameter over

taides (mm) control
in ppm) (C=Tx100)
[*]

1. Aurecfungin sol (N-Methyle 1920 22467 74.82
p-amino aceto phencne- 150 15,67 82.61
m/cosamine heptonas) 200 12,67 85,93

2. Bavistin (2(Methoxy- 259 71,39 21,10
carpamayl )=benzinidazole) 500 47.67 47.03

1000 34.00 62,23

3. Bordeaux rdxture 2500 0.0 100,00

5000 0.0 100,00

138200 0.0 100,09

4e Cuman L (Z2inc dimethyl- 1000 26,00 Ti.11
dithio carbammte) 2000 11.33 87.41
3000 0.0 100.00

5, Dithane M=45 (2inz icn and 1000 0.0 100,00
manganese cthylene big- 2009 0.0 100,00
dithiocarbamate) 3920 0.9 100.00

6. Poltaf (Clp=N-1,1,2,2« 1000 17,93 8l.12
tetrachlorcethyl thio)d=- 2000 14.67 83.70
cyclohexanae-=1, 2-~dicar- 3009 10.00 88.91
boximide)

7. TIylolan (Copper oxyzhloride- 1000 47,33 47.41
59 per cent metalllic copper) 2020 364,67 53,26

3009 32,00 64,45

8. control s 90.00 ce

* Average of three replications
CD for commarison = 1,25
Significant at 5% and 1% level
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Plate=27
EZ2fect of Aursc.ungin sol on the growth of Curvularpia

geniculata,

Plate=-28

Effact of Carbendazim on the growth of Curvularia
geniculata.
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Plate-29

Efrect of Bordeaux mixture on the groith of Curvularia
geniculata,

Plate-3)
Eiffect of Zlram on the growth of Curvularia geniculata,







Plate-31
Bffect of Manzozeb on the growth of Curvularia geniculata,

Plate=32

Effact of Captafol on the growth of Curvularia genisulata,







Piate-33
Lffect of Captafol on the grosth of Curvularia geniculata,

Flate-=34
Effect of Aurecfungin =20l on tha growth of Fuasrium

pallidoroseun,







Aureofungin sol. There was no significont differance bet=
ween Foltai (2000 ppm) end Aureofungin sol (150 ppm) which
ware supericr to Bavistin (1000 ppm) and Fytolan (3000 ppm).
Bavistin (250 prm) was Sound to be least effective.

(5) EFusarium pallidoroseum

Coemplete inhibition of growth of the fungus was
dotained in the medium containing 250 prm Bavistin, 2500 ppm
Bordeaux misgture, 1000 ppm Fytolan 2000 ppm each of Cuman L
and Dithane M-45, (Table 12),

Tolkaf in all concentrations were effective as the
per cent inhibition over control was quite high, 7The lowest
concentration of Cumen L (1209 ppm) also inhibited growth
(39 per cent). The highsr concentraticns of Auvecfungln
sol (200 and 150 ppm) were also effective as the grown inhi-
bition was quite high (78 and 70 per cent vespectively). In
Aurgofungln sol (100 ppm) the per cent Ainhibition was 58 per
cent, Dithane M=45, 1000 pprm was least effective as the
par cent inhibition was only 14 per cent (Pig. 8, Plate 34«44),

All the concentrations of Fytolan, Bordeaux mixture,
Bavistin and 2000 ppm ¢ach of Cuman L and Dithene M-45 were
£ound to be very effective as cent per cent inhibition was
cbtaincd. Foltaf 3000 ppm was superior to all the remasining
treatments. There was no significant diffarence bstween



Table=12

EEfact of different fungicides on the radig_‘

id

growth of Fusarium palllidoroseum on sol

madia oigsoned f£ood technigue)

ﬁrﬂ
THRSS

&)

Concen= *Hean
tration colony 4inhibition

Per cent

Sl. of fun~ dlameter over
No. Treatment gicides {rm) control
{(in ppm) (C-Tx109)
C
1, Aurecfungin sol (N-Mathyl=- 100 37.67 58.15%
p-amino aceto phenona- 159 27433 €9,83
mycogamine heptane) 200 19.67 78.16
2. Bavistin (2(Methoxy- 250 0.0 100,00
carbamoyl ) ~beazimidazole) 500 0.0 100,00
1000 0.0 100,030
3., DBordeaus mixture 2509 0.0 120,00
5000 0.0 100,00
10000 0.0 100,90
4. Cuman L (2inc dimethyl- 1000 10,9 88,99
dithlo carbemate) 2030 0.0 100.00
3030 0.0 100,00
5, Dithane M=45 (Zinc ion and 1009 77.00 14,35
manganese ethyleno bige 2000 0.0 100,00
dithioczarbamate) 3000 0.0 102.00
6. Toltaf (Ciz-R~-(1,1,2,2- 1030 13.33 85,421
tetrachlorcathyl thio)4d- 2000 10,67 88,15
gyclchexane=1, 2=dicar- 3000 8.0 91,13
boximides)
7. Fytolan (Coprer oxychloride~ 1000 0.0 100,00
50 per cent metallic copper) 2000 0.0 100.00
3090 0.0 100,00
8. Cmtrol LN ] 90.00 e

* Average of three raplications
CD for comparison = 1,50
gignificant at 5% and 1% leved
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Table=13

Bffect of different fungicides on the radlal growth of
Phoms gorghina on solid media (polsoned £ood teshnicue)

Concen- ®lean Per cent
tration colony inhibiticn
sl. of fun- diameter over
No, Treatment 1aides (mn) control
in ppm) (C~Tx100)
[+
1. Aurecfungin sol (N=iethyl- 100 18,67 79026
p=amnlno aceto phencne- 150 16,33 81,86
mycosamine heptane) 200 13.00 85.56
2. Bavistin (2(Meth oxy- 250 0.0 100.900
carbamnoyl )~benzimidazole) 500 Q.0 100,00
1000 0«0 100,00
3. Bordeaux mixture 2500 040 100,00
5200 0.0 100,00
10000 0.0 100,00
4, Cuman L (Zinoc ian and 1000 244,33 7297
dimethyl- 2030 20,00 77.78
dithio carbamate) 3020 12.67 85.95
Se Dithane M-45 (Zinc ion and 1000 0.0 100,00
manganesa ethylene bis- 2000 040 100,00
dithiocarbamate) 3000 Q.0 100.00
Ga Foltaf (Ciz=N-(1,1,2,2- 1000 22.00 75.56
tetrachloroethyl thio)d- 2000 1733 80,75
gyclohexane~l, 2-dicar- 3000 [1141) 102.00
boximide)
7. Fytolan (Copper osychloride= 1000 0.0 100,00
53 per cent metallic copper) 2009 040 100,00
3000 0.0 100,00
8. Coatrol e 90690 o»

* Average of three replications
CD for comparison = 0.91
Signd€icant at 3% and 1% level



Plate~35

Effest Of Carbendazim on the growth of Fusazium
pallidoroszum.

Plate-35

Effect of Bordeaux misture on the growth of Fusarium
pallidoroseom.
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Plate=37
Effect of zZiram on the growth of Cusarium pallidoroseum.

2flate«38

Effect of Mancomzeb on the growth of Fusarium pasllidorogeum.







Plate«39
Bffect of Captafol on the growth of Pusarium pallidorosesum.

Plate=40

Bffezt of Coppar oxychlorids on the growth of Fusarium
pallidoroseum,






Foltaf 2000 pprm and Cumen L 1000 ppm which were superior
to all concentrations of Aureofungin sol and 1000 ppm eaah
of I'oltaf and Dithane M=45. Dithzane M=-45 1000 opm was the

least effestive treatment.

(6) Phema gorghine

Growth of the fungus was completely inhibited by
250 ppn Bavistin, 2500 ppm Bordeaux mixture 1000 ppm each
of Dithana M~45/0ytolan and 3000 ppm Ioltaf (Table 13).
The lower concentrations (2000 and 1000 ppm) of Foltaf in-
hibited growth over control considerably (81 and 76 per
gent respectively) Aureocfungin sol was also effective as
the percentages of inhibition over centrol in 200, 150 and
100 ppm were 86, 82 and 79 respectively, The higner con~
centrations of Cuman L (3030 and 2000 ppm) inhibited the
growth of tha fungus considerably (86 and 78 per cent rese
pectively). Cumar L 1000 ppm was found to be least effe-
ctive arong the fungicides tested (73 per cent) (Fig. 9.
Plate 41=47).

All the concentrations of Bavistin, Bordeaux misture,
Dithane M=45, Fytolen and Foltef 3030 ppm were found to be
guperior to all other treatments as cent per cent inhibition
over control were cbtalned. Cuman L 3007 ppm snd Aureo=
fungin sol 200 ppm were _ supericr to the remaining treate

ments. Aurecfungin sol 153 ppm was £cund superior to other
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Plate-41
Bffect of Aureofungin so) on the growth of Phome sorghing.

Flate~42
BEfect OFf Carbendazim cn the growth of Phoma sorghina,






Plute=43
Effent of Bordsaux mixture on the growth of Fhema sorghins.

Flate-44
Bffect of Ziram cn the growth of Fhoms gorghina.






Plate-45

Effect Or Mancozsh on tna growth of Phoma sorgoina.

Plate~-46
Effect of Ceptefol an the growch of Phoma gorgiinas,






Plata=47

Effect of Copper cxychlorids o the growth of
Pnoma sorghina.






treatments viz. Cuman L, 2039 and 1000 ppm, Foltab, 1000 ppm
and Aureofungin sol 100 ppm. The lower concentrations of

Foltaf and Cuman L were not effective as the growth inhibi-

tion was poor.

Fleld evaluation of fungicidss acainst leaf spoi diseage
caused by Colletotrichum glososporioldes

The offect of different fungicides against the leaf
apot disease caused by Colletotrichum gloeosporicidas based

cn the dispase intensity cbessrved on the newly Zormed lea=-
ves, are tabulated and presented (Tsble 14).

The results revealed that all the fungicides reduced
the percentage of tha disease significantly as compared with
the control. Among the fungiclidas tested, Bavistin (0.1 per
cent) was found to be the most effective. A disease control
of 84 per cent over contrcl was achieved by the application
of Bavistin., LEf£factive control was also achieved by the
application of 0.2 per cent Dithane M-45 (66 per cent cver
eontrol) and 0.2 per cont Poltaf (65 per cent over control).
Considering the high phytotaxic effect of copper on oil palm,
Bordeaux mixture was not included in tne £field evaluation,

eventhough it was found effective in the in wvitro studies.



All the treatments are found to be effective in
controlling leaf spot disease caused by Colletotrichum
glososporioides. Bavistin (0.1 per cent) was found to be
superior to all other treatments vlz. Dithane M=-45,
Foltaf and Cuman L. There were no significant difference

betwaen treatments with Dithane M-45, Foltaf and Cuman L.



Table=14

Pield evaluation Of funaglcides against

colletotrichum glososporioldes

Diseame intensity Per gent

Sk. Before After effici-
No, Tungicida ency cver
gontrol
1. Bavistin 0.1% 2 (Msthoxy
carbamoyl) benzimdidazole 18,75 3.00 84.00
2o Dithane M=45 (0.2% Zinc
ion and manganesa ethy- 14,75 5,00 66.10
lena bisdithiccarbamate)
3, Foltaf 0.2% (Cig-h-(2,1,2,2=
tetrachlcro ethyl) thio=4-
¢cyclo hexane-1, 2, 20.5 7.25 64,63
dicarboximids)
4. Cuman L 0,2% (2Zinc dima=~
thyl dithiccarbamate) 17.0 7,75 54.41
5. Control 25,0 20.25 .o
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DISQUSSION

Leaf spot diseases have been roecognised as one of the
major problems of oil palm in Kerala. Howevor, no systematic
effort has beon made to study the various leaf spot digseases
and to recommend proper control measures. A quarterly survey
was conducted for a period of one year in four oil palm plane
tations of the state, vis., Palode, Kulathupuzha, Anchal and
Thodupuzha to study the occurrence of leaf spot diseases aff-
esting oll palm. Six leaf spot discases were recorded in
these plantations during the course of the survey. They
include leaf spot disemses cansed by Bipolaris hawaliensig,
Botryolinlodia thecbromae, Collctotrichun gloecspericides,

Curwularia geniculata, Fusarium pellidoposeum and FPhoma

gorghina. All these diseagos are new records. The sympto-
matology and stiology of theseleaf spot dlszeasesaxe desoribed.

The leaf spot disease caused by Bipolaris hawaiiensis
was £ound to be severe in murseries and young palms during
rainy season. Symptoms on the leaves appeared on the spear
ox youngest opened £rond as small, pale green spots which
later attained 10-43 rm in diameter. Thompson (1939) reported
Helmlnthosporium sp. on oil palm seedlings from lialaya. Bull
(1954), Dupriez and Bredas (1957), Johnston (1959), Turner
and Bull (1968) and Traftoa and Washburn (1969) also reported



Helminthosporium sp. f£rom varicus countries. Kovachich
(1954) reported Drechslera halodes var. elaeicola, on the

adult palmg £rom Zajire, Drechslera rostrats fron Malaya.
(willisms and Liu, 1976). It is likely thst organisms

reported by earlier worhers in dlfferent narmes refer to
the same orgeanism, viz. Bipolaris hawalisnsls, recorded
daring the present investigation.

Incculation studies on the attached and detached olil
palm leaves with spore suspension and culture bits of
Bipoleris hawailensls dsveloped typleal symptoms of the
disease. Initizl symptoms were notlced in 4«5 days when

inoculated vith the spors suspension and in $=6 days when
incculated with culture bits in injured leaves. Uninjured
leoaves showed symptoms in S«6 days of inosulation. Jimenez
and Rayes (1977) reported that the leaf disease due to
Helminthosporium spp. dsveloped on those leaves which were
injured by insests., Buckley &nd Allen (1951) reported that
seedling susceptibility to iniectien by Helmbinthosperium

gpe. was 1lnfluenced by wounds.

Leaf spot disease caused by Botrycdiplodlia thecbromae
was cbserved in nurseries and isolated palms in the main~

£ield throughcut the year. The attack due to this fungus
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was ggen cn the distal end of the leaf, Lesicns appeared
as small clear spots initially and later developed into
neorotia patches covering nearly the entire lcaf let.
Ravise (1965) from Ivory Coast and Turner and Bull (1948)
from Peninsular Malaysia reported B, theobromae from oil
palm seedlings. Williams and Liu (1976), Alibert (1944)
and Hughes (1953) also reported B, thecbromas in adult
palms,

In the incculaticn studles, symptoms appeared in
injured attached/dstached leaves in 2«3 days when incculated
with spare suspension and in 3=4 days when inoculated with
cultura bits of Botryodiplcodia thacbromase. In uninjured
leaves infection appeared in 4~5 days. Tha percentage in~
fection was higher in injured lesves than in uninjured

leaves,

The leaf spot disease caused by Colletotwichum
qlososporioldes was cbserved in nurseries and mainficld

during monscon seascn. Symptoms on the leaves appeared

initially as small brown dots which enlarged with cirsular
to irregular brown border and were surroundad by pale yellow
halko, The adjolning spots evencually coalesced and formed
icreqular necrotic patches. Staner (1929) from Belgian
Congo and Jagoe and Heath (1954) from Peninsular Malaysia



reported Colletotrichum spe on oil palm. McIntosh (1951)
reported Glomerella cinqulata from Belgian Congos Punnes
Soothronpoat (1969) reported C. gloeosporicides from
Combodia. Thompson (1940) reported C. gapaici from Malaya,
Kovachich (1957) reported Glomerella cinaulata from Belgian
Congor Waterston (1953) from Nigeria.

Inoculation with the spore suspension and culture
bits of Colletotrichum gloeosporioldss on the attached/

detached oil palm leaves prcoduced symptoins in 2-4 days in
injured leaves whereas, in uninjured leaves 5-6 days were
required to initiate symwtoms. The percentage of infection
was more in injured leaves thon in uninjured leaves, Jimenez
and Reyes (1977) recorded that the leaf dissase due to
Colletotrichum sp. developed on the wounds caused by insects.

The leafspot discase caused by Curvularia genigulate
was found severe in nurseries during rainy season. Symptoms
appeared as yellow spots initiaily. Eventually they enlarged
and became irregular with light hrown centre and reddlsh
brown margin attaining 7-8 mm in length. Heath (1955) and
Turner and Bull (1968) reported Curvularia sp. and Williams

(1969) reported C, eragrostidis on oil palm seedlings.
Turner and Gillbank (1974) and Willlams and Liu (1976) from
Malaysia and £hisa and Choudhury (19686) £rom Bangladesh
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reported C, fallax in oil palm. WAlliams (19G69) reported
Ce lunata f£rom Asia, hilliams and Liu (1976) reported

Cs lunata var. seris from Malaysia. It is likely that all
the pathogen reported by earlier workers refer to the same
organism vigz., C. geniculata,

inoculastion studies with Curvularia genigulata showed
infection in injured leaves elther attached or dstached in
2-3 days when inosulated with the apore suspension and 3-4
days when incculated with culture bits. Synptoms appeared

in uninjured leaves in 4-5 days, However, the psrcentags
infection was higher in injured than in injured leaves.

Leaf spot Aisease cansed by Fusarium pallidorossum was
cbserved in nurseries during rainy seastn. Symptoms on the
leaves appearad as minute spots surrocunded by yellow halo.
The spots enlarged gradually to form irregular negrotic
patches,

Ffusarinm sp. was reported fron Sierra Leone (Deighton,
1933), E, gxysporum and F, smolani £rom Malaya (Thompscn,
1949), E. moniliformae from Nigeria (Bull, 1934), B, squisetd
from peninsular Maleyela (Johnsten, 1962) and F, lateritium
from Sabah {Williams and Liu, 1976) causing leaf dlseases
of oll palm. Bull (1954) and Turner (1971) isolated Fysarium
species £from oll palm seesdlings from Nigeria and Mslaysia
respectively, It is likely that all the species reported by
earlier workers refer to the same organism viz,, F. pallie
doroseum; regoerded during the present investigation,



Inoculation with the spore suspension and culture bits
of Fusarium pallidoroseum showed symptons in 4«6 days of
inoculaticn both in the attached and dotached leaves which
are injured, The infection ranged from 60«80 per gent in
the injurad leaves. No symptom was viaible in uninjured

leaves,

Leaf spot disease caused by Phoma sorghina was cbser-
ved in nurseries during rainy seascn. Symptoms on the
leaves appeared initieliy as small dots, which soon enlarged
to attain a slge Of 9«30 mm in dlamester, Sanchez potes
{1970) repcrted ghoma sp. causing leaf spol disease of oll
palm £rom Sierra Lecne and Williams and Liu (1976) f£rom
Sabshe It is likely that all the specls reported by earlier
workers refer to the same organism viz.,, Phoma gorchina,

recordsd during the present investigation. Inoculation
studies in the attached/dstached leaves of oil palm with
B+ gorghina showed symptoms in the injured and uninjured
leaves in 2«3 days and 3«4 days of inoculation respectively.
The results of leboratory evaluation on the effect
of seven dlfferent fungicides on the growth of Bipolaris
hawallensis on solid media indicate that Bordeaux mixture
2500 ppm, Cuman L 3009 ppm and Dithane M=45 1030 ppm csused
camplete inhibition, Bavistin was found to bhe least affe-
ctive., Cox (1956) reported that Mancozeb (0,15 per cent)
was effective in inhibiting the growth of Helminthosporiuvm



maydis, Padmanabhan gt al., (1963) reported that Copper
>oxychloride was effective in inhibiting H. oryzae, Vir
and Raychaudhiri (1963) reported thst Aurecfungin sol was
effective in inhibiting H. gramineum, Dwivedl and Shukla
(1983) repcrted that H. halodes was sensitive to Thiram,
Cuman L, Zinck and Aureofungin sol. Pawar and Patil (1978)
reportad that Dithans ¥-45 and Aurecfungin inhibited the
gporulation of H. rostratun, Edington et al., (1971)
reported that, with the exception of Torula herbarum, all
members of Porosporas like Bipolakis sorokinanum, Curvularig
geniculata etc. were insensitive to Bemomyl.

The growth of Botryodinliodia thechromag was completely
inhibited by Bavistin 500 ppm, Bordeaux mixture 10, 000ppm,
Dithane M=45 1000 ppm and Fytolan 2000 ppm. Faoltaf and
Cuman L 1030 ppm were found least effective, Vijayan (1978)

cbtnined complete inhibition of the radial growth of

B. thecbromue with Bavistin 230 ppm and Dithane M=45 1000ppm,
Agarwal et ale, (1982) reported thsat Auraeofungin sol 100 ppm
was efifective in inhibiting the growth of the fungqus. Om
Gupta and Nema (1978) reported that Ziram 1000 prm was not
effective against B, thechromae,

Total inhibition of the growth of Colietotrichum
qlomosporioides was cbtatned with seven diffsrent fungicides



viz., Dithane M=45 1000 ppm, Foltaf 2000 ppm, Bavistin
1000 ppm and Bordeaux mixture 10;000 ppm. Fytolan was
not £ound effective as the per cent inhibition was low.
Narain and Panigrahi (1971) revealed that Aureofungin

50 ppm was effective in restricting the conidial germi-
nation of C. capalcli. Kumaga (1964) reported that Ziram
(0.2 per cent) was effectlve against C. glogosporioides,
Okigo (1978) cbtained good control on the mycelial growth
of C. gloeogporioldes with Captafol. Solel and Oren (1978)
revealed that Bordsaux mixture, Captafol, Maneb and
Mancozeb were effective agalnst C. gloeosporiocides
Karunakaran (1981) cbtained complete inhibition of the
mycellal growth of C, gloeosporicides with Bordeaux
mixture and Fytolan.

in vitro studies conducted on the effect of fungl-
cides revealed that compnlete inhibition of the radial
growth of Curvularia geniculata was obtained with Bordsaux
mixture 2500 ppm, Cuman L 3000 ppm and Dithane M-45 1000 ppm
The above fungicides were significantly superior to the
other funglcides tested. Bavigtin was found to be the
least effective. Heath (1958) revorted that copper oxych-
loride 0.1 per cent was very effective in gontrolling oil
palm leaf blight caused by Curvularia sp. Turner (1967)



coserved growth inhibition of Curvularia sp, with Dithane
Med3, saikie (1982) reported that Cuman L 1000 ppr,
Aurecfungin 200 ppm, Copper oxychloride 4000 ppm and Dithane
M=45 2000 ppm inhibited the growth of ¢. eragrostidic.
Donald and Erxwin {1973) reported that darl. spored menbers

of Deutromycetes were insensitive to Benouyle.

Bavistin 250 ppm, Bordeaun mixture 2500 ppm, Cuman L
2000 ppm, Dithane M-43 2000 ppm and Cytolan 1090 ppm caused
complete inhibition of the grosth of usarium pallidoroseum.
Khanna and Chandra (1977) cbserved that Aurecfungin was
effective against Fusarium sp, 2enoin (1978) reported that

Bordeaux mixture was effective in inhibiting Fusarium spp.

Cudri et al., (1982) reported that Bavistin (0.1 per cent),
Zirids, Difolstan, Dithane M=45 eash at 0.2 per cent concsne
tration inhibited the radial growth of Lusarium sp. on solid

madla.

The mycelial growth of Phoma sorgnina was completely
inhiblted by Bavistin 230 ppmn, Bordeaux mi<ture 2500 ppm,
Dithene M=-43 10097 ppm, Foltaf 3000 ppm and Fytolan 1000 ppm,
and were significantly superior to cother fungicides tested.
Maduewesl (1977) cbserved that Dithane M-45 was effective
in inhibiting P. gorghina. Brown and Hendrix (1978)
raeported Benomyl and Captafol were effective in inhibiting



growth of Phems spp. Rebenho gt al., (1978) reported that

Bordesux mixturs wags offective in inhibiting the mycelial
growth of B, viticola, Hansk st al., (1981) reported
Difolatan (Captafol) was effective in inhibiting Phoma spp.

The leaf spot dlscase causcd by Colletotrichum

glesosporicides was dbserved in sll oil palm plantations

in dsrala in a gericus proportion espezially <aring mon-
soon pericds, So an attewpt was mads to control the dise-
ase vith fungicides under field conditions. Field evalua=
tion conducted against leaf spot dissase caussd by C. gloeo-
aroriotdes indicaled that all the fungicides tested viz.
Bavistin, Dithanc M=45, Foltaf and Cuman L vere effective,
Eventhough Bordeaux mixture gave excellaent results in the
lebgrateory, the same was not tried for field evaluation ss
it showed phycotocic symptoms. Bevistin was found to be
the besgt trcatment. MNendoza (1977) indlcatea that applica-
ticn of Dithane Me4S and Maned gave good control against

C. glcasosporiaides, <arunakaran (1981) reported that
Bordeaus mizturc, Dithane 2-78, Fytolan, Cuman L, Difolatan
and Bavistin reduced the perccentage of infection caused by
C» glososworioldss., «Otze @t al., (1931) reported Captafol
and Copper axychloride roduced the incidence of dinease
causad by C. glogosporicidea,



SUMMARY



SUMMARY

A quarterly survay for a poriod oZ ono year was
conducted in the oil palm growing areas of Palode, Anchal,
Qulathupuzha and Thodupuzha to study the ozsurrence of the
various leaf spot diseages affecting oll palme. Six leaf
gpot diseases were recorded in these plantations. They
include the leatf spots caused by Bipolaris hawaiiensisg,
Botryodiplodia thedbremae, Golletotrichum gloeosporioides,

Curvularia geniculata, Fusariun pallidoroseum and Phoma

gorghina. All these are new records from India, Of the
six leaf spot diseases, the leaf spot caused by
€. gloeosporioides was found to be the most severe.

studlies on symptomatology and etiology of different
lea€ spot diseases of oil palm caused by Bipolaris hawaliensis,
Botryodiplodia thechromae, Colletotrichum gloeosporioides,

Curvularia geniculata, Fusarium pallidoroseum and Phoma

gorghina were made. The pathogenicity of the above six
fungl was esteblighed by following Xoch's postulates. Ino-
culation studies on oil palm, both in injured and uninjured
leaves with the spore suspension and culture bits of the
ebove six leaf spot causing organisms showed thet infection

percentage was higher on injured leaves.

In vitro evaluatlon of fungicides on the inhibition

of mycelial growth of Bipolaris hawaiiensis showed that



complete inhibition was noticed with Bordeaux mixture,
cuman L and Dithane M=45,

Complete inhibition of myceliasl growth of Botryodip-
lodia thechromas was cosszved with Bavistin, Bordeaux
mixture, Dithane M-45 and Fytolan in the in vitro studlies,

Total inldbition of the mycellial growth of Colleto-
teichnm gloaosporiolides was rescorded with Bavistin, Bordeaux
mixture, Dithane M=45 and Foltaf in in yitro studies,

In vitro evaluation of fungicides on the inhibition
of mycclial growth of Curvularvia geniculata showsd that
complete inhibition was noticed with Bordeaux mixture, Cuman
L and Dithane M~-45, Bavistin was found to be the least
effective,

out of seven fungicides tested £or the inhibition of
myselial growth ©of Fusarium pallidoroscum, it was noticed
that Bavistin, Bordesux mixture, Cuman L, Dithane M=45 and
Fytolan completely inhibited growth,

. Complete inhibition of the rycelial growth of the

FPhoma sorghine, was noticed with Bavisitin, Bordeaux mixture,
Dithane M=45, Foltaf and Fytolan in in vitro studies,

The yesults of a £leld trial carried cut indicated
that Bavistin (0.1 per cent) Dithane M-4S, Foltaf and Cuman L
wore effective in controlling the discase, Bordeaux mixture
was not included in the field study due to high phytotcouic
effect of copper on Oil palm.
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Appendix - I
Analysls of variance table

Effect of different funglcides on the radial growth of
Bipolarls hawaiiensis on social media {poisoned £ood technique)

Source 88 qag MS r
Total 28410,.,25 62 - -
Treatments 28892.08 20 1419.60 3272.63%%
Error 18,22 42 0.43 -

CD for comparison = 1.08
sraionlficant at 5% and 1% level

Appendix - 1
Analyals of variance l.able

Effect of different fungicides on the radial growth

of Botryodiplodlia thecbromae on solid media
(poisoned f£ood technicue)

Source SS dg Ms F
Total 15657.69 62 - -
Treatments 15413.69 20 770,68 182.66%*
Errer 244.00 42 5,81 -

CD for compariscon = 3,97
#¢3ignificant at 5% and 1% level



h*]

Appendix - IIX

Analysls of variance table

Effect of different fungigides on the radial arowth
of Colletotrichum glogosporioidss on solid media

{poisoned £ood technicue)

Source S8 ag M3 ¥
Total 14025.31 62 - -
Treatmenta 13827.19 20 691,36 146.56%*
Exror 198.125 42 4.72 -

CD for comparison = 3.58
«&3ignificant at 5% and 1% level

Appendix - IV
Analysis oOf variance table

Effect of different fungicldes on the radial growth

of Curvularia geniculata on solid nedia
ZEisoned food technlque)

Source S8 ac Ms r
Total 21745.72 62 - -
Treatments 21721.69 20 1086.08 1898,1i8%%
Error 24.03 42 5721.73 -
CD for comparlson = 1.28

®eg5ignificant at 5% ard 1% level



Appendix - V
analysis of varlance tsble

Effect of different fungicides on the radial growth
of Fusarium pallidoroseum on soiid media
{poisoned food techniaue)

Source Ss ag M3 b
Total 20308,97 62 - -
Treatments 20274.16 20 1013.72  1223.00%
Error 34,81 42 0.83 -

CD for comparison = 1,50
#231gnificant at S% and 1% level

Appendlx - VI
Analysis of varlance teble

Effect of different funglecides on the radiasl growth

of Phoma sorghina on solid media
(poisoned food technique)

source s3 asg MS b3
Total 10666450 62 - -
Treatments 10653.59 20 532.68 1733.47=%
Crror 12.91 42 0.31 -

CD for gomparison = (.91
tagignificant at 5% and 1% level



Appendix -~ VII

Analysig of variance tasble
Tield evaluation of funglcides against leaf spot

disease caused by Colletotrichum gloeosporiocides

sSource D.F. SeSe MeSaSe F
Treatments 4 5797841 144.546 25,8997 %%
Error 14 78.35026 5.596 -

CD for corparison = 3,633
w*gignificant at 5% and 1% level
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ABSTRACT

A survey was conducted in the oll palm growing areas
of Palode, Anchal, Kulathupuzha and Thodupuzha. Six leaf
spot dlseases were noticed. They include the leaf spots

caused by Bipolarig hawaiiensis, Botryodipledia thecbromae,
Colletotrichum gloeosporioides, Curvularia geniculata,

Fusarium pallidoroseum and Phoma sorghina. All these are

new records from Indla. Out of the six leaf spot diseases,
the lecaf spot caused by C, gloeosporioldes was found to be
the most severe causing damage in all the four plantations
and it was considered to be of major economic importance.
Other diseases recorded during the present investigation

were of minor importance.

Inoculation studles with six leaf spot causing patho-
geng showed that injury to leaves makes the plant more asus-
ceptible to leaf spot disease. The percentage of infection

was more in injured leaves than in uninjured leaves.

in invitro evaluation of fungicides showed that
Bordeaux mixture, Dithane M~45 and I'oltaf were effective.
Bavistin controlled all the pathogens, except B. hawallensis
and C. geniculata.

The leaf spot discase caused by C. glososporioides
was cbserved in all oll palm plentations in Kerala in a



serious proportion, esgpecially during monscon periods.
Field evaluaticn of fungleidss against the above disease
indicated that Bavistin, Dithane M-45, Foltaf and Cuman L

vere effectivea.





