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INTRODUCTION

Oil palm Is a native of West Africa. The major 
oil palm growing countries are Malaysia* Indonesia, Papua, 
New Guinea, Nigeria, Ivory Coast, Republic of Zaire and 
Costa Rica. Malaysia and Indonesia are the two Important 
palm oil exporting countries and their contribution to 
toe world markets are seventy three end ten per cents 
respectively.

Oil palm was introduced in to India during the last 
century at the National Botanical gardens, Calcutta. The 
first effort in introducing and popularising the cultiva
tion of oil palm on a systematic basis was made by the 
Government of Kerala at Thodupusha, where a research sta
tion on oil palm was set up in 1960. Commercial cultiva
tion of oil palm on a large scale was started in India by 
Oil palm India Ltd., which has 3705 hectares under oil palm 
at present in Kerala. The success of oil palm cultivation 
in Kerala has shown that it can play an important role in 
reducing edible oil deficits and saving substantial foreign 
exchange, if it is cultivated in suitable areas adopting 
all scientific management practices.



Though oil palm in India has nob so far bean affected 
by any deadly disease, a few diseases like bunch failure, 
spear rot, anthracnose in nursery etc. have been recorded. 
Large number of leaf spot diseases have been dbserved resul
ting in heavy loss of nursery plants as well as of adult 
palms. No systematic effort has been made so far in this 
State to study the various leaf spot diseases of oil palm. 
Although informations relating to the actual loss caused by 
various leaf spot diseases of oil palm are scarce, the 
damage caused by these diseases are of great economic impor
tance. Many leaf spot pathogens attack and reduce the yield 
of this crop considerably. Hence, inorder to make the cul
tivation of this crop a success and to increase its product
ion, it is absolutely essential to have a full understanding 
of these diseases.

The objectives of the present investigation are 
therefore, to identify the leaf spot diseases affecting 
oil palm in Kerala, to determine their etiology, to study 
the symptomatology and also to evaluate the effectiveness 
of various fungicides in controlling the major diseases.
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REVIEW OF LITERATURE

The occurrence of various leaf spot diseases has 
been reported from different oil palm growing countries. 
However, the information regarding the leaf spot diseases 
in Kerala is scarce. The leaf spot diseases caused by 
species of Blpolarla. Botrvodiplodla, Colietotrlahum, 
Curvularia. Fusarium and Phoma are described below.

Bipolarls
A leaf spot disease on oil palm seedlings caused by 

an unidentified species o£ Blpolarla was reported from 
Malaya, (Thompson, 1939). Thereafter reports in different 
spp. of Helmlnthoaoorlum from various countries have been 
made (Bull, 1954; Duprles and Bredas, 1957; Johnston, 1959; 
Turner and Bull, 1963; Trafton and Washburn, 1969). A sur
vey conducted by Turner (1971) in Sumatra also confirmed 
the presence of Helmlnthosporlum In oil palm nursery.

A leaf spot disease on adult palms caused by 
Bipolarls was reported from Malaysia (McIntosh, 1951), 
Prechslera halodea var. elaalcola from Zaire (Kovaehich. 
1954) and Prechslera rostrata from Malaysia (Williams and 
Liu, 1976).



Buckley and Alien (1951) described the etiology of 
the leaf spot caused by Halmlnthoaporlura sp. Kovachich (1957) 
reported that H. halodaa and otber Helminthoaporium spp. 
causing leaf spot of all palm survived on the weed 
Sareophvminum arnoldianum, a collateral host of tbe pathogen.

Jimenez and Reyes (1977) observed that the leaf dise
ase due to Helmlnthogporlutn sop. developed on leaf wounds 
caused by insects.

Fungicidal evaluation

Turner (1969) reported that Thiram, Mancozeb and 
Ferbam gave good control of Helmlnthosporlum leaf spot 
caused by H, halodea and H. rosteratum.

Swamy and Urs (1976) observed that Bavistin (Carben- 
dazim) and Blitox (Copper oxychloride) ware effective aga
inst H. (Prechslera) aaccharl in vitro.

Nakov, Boshnakcv and Angelov (1979) observed that 
Pifolatan (Captafol), Zlram and Pithane M-45 (Mancozeb) 
were effective against H. allil.

Pwivedi and shukla (1983) reported that Prechalera 
haiodea was sensitive to Thiram, Cuman £>, Ferbam, Zineb, 
Captan and Aureofungin,



Botrvoaiplodla

A leaf spot disease of oil palm caused by Bofcrvo- 
dlolodia thacbromae on the foliage of oil palm seedlings 
was noticed from Ivory Coast, (Revise, 1965), from 
Peninsular Malaysia (Turner and Bull, 1968).

Turner (1971) reported from Sumatra that leaf dise
ase caused by Botrvodlplodla was common.

Williams and Liu (1976) reported that leaf disease 
caused by B. palmarum \ms severe on oil palm seedlings.

Alibert (1944) and Hughes (1953) reported the leaf 
disease due to B. thecbronae on adult palms.

Rcbertson (1956) stated that Botrvodiplodla sp. nor
mally affects the distal parts of the leaves, where small 
clear spots first developed, later the colour changed to 
brown and spots enlarged and were surrounded by a pale 
brown halo.

Rcbertson (1956) described an isolate of B. palmarum 
as follows.

Spores produced inside the pycnidiura were hyaline, 
non-septate, and measured 18 x 10 ̂un. After extrusion they 
became biseptate or triseptate and were brown in colour.
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Fungicidal evaluation

Rajagcpalan and Wilson (1972a) observed that Stride 
was the most effective fungicide in reducing the percentage 
of guava fruits infected with Diplodla natqlcnsla.

Rajagopalan and Wilson (1972b) obtained 100 per cent 
inhibition of germination of single celled spores of 
Dlplodia natalensls with 50 ppm Dithane M-45 whereas the 
double celled spores required 100 ppm of the above fungicide. 
Complete inhibition of growtn was obtained at 3000 ppm of 
Dithane M-45.

Chakrabartl and Hand! (1976) reported inhibition of 
the growth of B. thecbromae with Aureofungin in vitro.

Successful control of coaoa pod rot caused by
B. thecbromae by B avis tin (250 ppm) and Dithane M-45 
(1000 ppm) has been reported (Vljayan, 1978).

Naseena (1981) in her studies with B. thecbromae 
showed that Dithane M-45 (Mancozeb) at 1000 ppm inhibited 
the radial growth of the fungus.

Agarwal et al., (1982) reported that Aureofungin at 
100 ppm Inhibited the growth of B. thecbromae causing 
mandarin fruit rot, in vitro.
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srlvastava and Tandon (1971) in their in vitro studies 
showed that copper fungicides and dithiocarbamates were in
effective against the isolates of B. thecbromae causing 
fruit rot of citrus, guava, mango and sspodilla.

Colletotrichmq

A speoiea of Collatotrlcham causing leaf spot disease 
on oil palm was recorded by Staner (1929) from Belgian Congo, 
Glomerlla cinqulata was reported from Malaya by Me Zntosh 
(1951), Colletotrlchun sp, was reported from Peninsular 
Malaysia by Jagoe and Heath (1954), Glo-nereila cinqulata was 
reported by Williams (1969), C, gloeosporloidea was reported 
from Conbodia by Punnee Soonthronpoct (1969).

Leaf spot disease of oil palm caused by C. capslcl was 
reported from Malaya by Thompson (1940), Qlomarella cinqulata 
was reported from Belgian Congo by Kovachich (1957), from 
Nigeria by Turner (1971) and Glomerella sp. was Isolated by 
Williams and Liu (1976),

The etiology and symptomatology of one type of anthra- 
cnose disease of oil palm seedlings caused by C.qloeosporioides 
was reported from West Africa (Anonymous, 1955). Robertson 
(1956) described the symptomatology of the leaf spot of oil 
palm seedlings caused by Glomerella cinqulata. He stated



that Glomerella attack appears as small brown water soaked 
spots developing between veins. Xn culture Glomerella 
spores were 12 x 6/um in size, thick walled and hyaline; 
perithecia were flask shaped with a small neck, the ascus 
had a pore and contained eight ascospores, which germinated 
readily.

Fungicidal evaluation.

Eikelenboom (1964) found that Glomerella cinqulata 
was a sensitive organism for Zineb, Tillram, Capfcan and 
Thiophenyl tin acetate.

Kothari and. Bhatnagar (1966) showed the Inhibition of 
spore germination of C. capsici with rorbam even at the 
lowest concentration tried (2 ppm). He reported the total 
inhibition of spore germination with Fytolan and Dithane
2-78 at 64 and 128 ppm, respectively. Narain and Panigrahl 
(1971) showed that Aureofungin at 50 ppm was effective in 
restricting the conidial germination of c« qapslol. Gupta
(1974) reported that Aureofungin at one ppm concentration 
gave complete inhibition of spore germination of C, piperatum. 
Ora Gupta and Homa (1978) found that 21 ram and Fytolan at 
1000 ppm reduced tha growth of C. papavae. Khanna and 
Chandra (1978) in their studies on the control of leaf blight 
of Rosa lndica and Cinnamomum coirohora caused by Glomerella



cinqulata found that the best control was given by Difolatan 
(Captafol) and Benlate (benctnyl) in the laboratory tests 
with detached leaves.

solel and Oren (1978) dbserved that, among the fungi
cides bioassayed against aloeoaporioldes (Glomerella 
qlnqulafca) causing anthracnose of alfcrus fruit, Bordeaux 
mixture was the most effective fungicide, potent organic 
compounds were Captafol, Captan, ( Qlorothalonil, Maneb end 
Mancozeb.

Karunakaran (1981) in his studies on the control of 
the diseases of major tree spices caused by C. qloaosporioldes 
found that Bordeaux mixture, Fytolan and Dithane 2-76 gave 
complete inhibition of mycelial growth and spore germination 
of the fungus.

Field evaluation of Fungicides

Okiogo (1978) found that coffee berry disease caused 
by Colletotrlchum qloaosporloideB (Glomerella cinqulata) 
could be controlled effectively by spraying Captafol. Mishra 
and Slradhana (1978) reported that best control against 
G. qramlnicolum (C. qraminicola).was given by Benomyl, 
Difolatan (Captafol) and Bavistin (Carbendazim). Solel and 
Oren (1978) in their studies to control anthracnose of citrus



fruit caused by C_. qloeoaporloida3 (Glomerella cinqulata) 
reported that effective field control was achieved even 
with one prophylactic treatment with copper containing fungi
cides and Bordeaux mixture was found to be the most effective 
copper compound.

Madaan and Graver (1979) in their trial in controlling 
leaf antrasnose and fruit scab caused by C. laqenarium found 
that Difolatan (Captafol) and 311tax (Copper oxyehloride) 
gave good control.

Ghauhan et aL., (1983) in their studies to control of 
anthracnose of bottlegourd caused by C. l,aaenarlum with 
Bavistin, Blitox, Dithane M-45 and Difolatan reund that best 
control was achieved with Difolatan (Captafol) followed by 
Bavistin (Carbendaaim).

Kotae et al■, (1981) showed that in Pre harvest field 
tests Captafol and copper oxychloride reduced the incidence 
of anthracnose caused by C. nloeoqpqrloldea, (G. cinqulata) 
lesions on avocado fruit.

Sindhan and Bose (1981) in their studies to control 
anthracnose of french bean caused by C. llndemuthiarum found 
that Senlate (benonyl), Bavistin (Caroendacitn), Ziram and 
Vitavax gave good control.
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sohl and Rawal (1984) In their studies to control 
anthracnose or Cowpea caused by c, lindamuthianum found 
that Benonyl and Bavistin (Cartoendazim) performed best 
and reduced the yield losses from 42.9% to 4.9% and 3.2%, 
respectively.

Curvularia

A leafspot disease of oil palm seedlings caused by 
Curvularia sp. was reported from Malaysia (Heath, 1955,
Turner and Bull, 1968, Anon, 1976). fron Sumatra,Williams, 
1969, Turner, 1971 reported a leaf disease caused by 
C, eraarostldls. Cochllobolua qeniculatus (fomerly C.genl- 
qulata). Coahllebolus heterostrophus. C. eraarostldis 
(also as C. maculans), C. fallax, unidentified Curvularia 
opp. ware recorded by Ellis (1971). C. eraqrostldls and 
C, fallax were recorded from peninsular Malaysia by Williams 
and Liu (1976).

A leaf disease of oil palm was recorded fran Honduras 
by Kovachich (1956), C. lunata was reported from Asia by 
Williams (1969), C. pallescans and C, prasadli were reported 
from Asia, C. fal lax. C. orvzae from Africa (Common wealth 
Mycologlcal Institute (1970), Curvularia app. especially 
C. eroarosfcidis reportod from Malaysia by Turner end 
Citibanks (1974), Curvularia sp, from Colombia by Genty ett al..



(1975), C. fallax end C. lurikta var. aegia reported from 
Malaysia by Williams and Liu (1976), c. eraarostldls was 
reported from Bangladesh by Khisa and Chcudhury (1986),

Johnston (1959) described the etiology and sympto
matology of the leafspot of oil palm seedling caused by
C. maculans in detail, filial (1969) described the seed
ling blight of oil palm caused by C. eraqrostldls from 
Malaya. He stated that the pathogen first reaches the 
plant as airborne spores v;hich under suitable conditions 
germinate and initiate infection. 
fungicidal evaluation

Saikia (1982) found that Cuman i> at 1009 ppm and 
Aureofungin at 2000 ppm completely Inhibited the growth 
of c. eraarostldls. Blitox 50 (copper oxyohlorlde) at 
4000 ppm and Dithane M-45 at 2000 ppm also gave good control. 
Zamoraki and Bielska (1983) reported the in vitro effect of 
Captafol against C. trlfolll. iCumar and Srivastava (1985) 
found that C. oallescens and C, graminicola were sensitive 
to Bavistin (Corbendezim), Difolatan 89 w (Capatafol),
Captan and Dithane M-45 (Mancozeb).

Heath (1958) reported that leaf blight of oil palm 
caused by Curvularia sp. was controlled by spraying with 
copper funglaids. Coleman (1958) showed that for controlling



seedling blight of oil palm caused by Curvularia sp. Capt an 
gave best result. Turner (1967) reported that Copper oxy- 
chloride and Dithane M-45 were effective against C. araoro- 
sfcldis attacking oil palm seedling. Grewal and Payak (1978) 
in their studies on tne control of Curvularia leaf spot of 
maize caused by C. oallescens, found that the best control 
was given by Difolatan (Capatafol).

Fusarium

Many workers have reported Fusarium species such as 
Fusarium sp. from Sierra Leone (Daighton, 1933), F. oxvaporum 
and F. solani from Malaya (Thompson, 1940). P. balblqenum 
var. trachelphllum from Congo (Heim and Banchy, 1949),
F. solani from Nigeria (Waterston, 1953), Fusarium sp. from 
Ivory coast (Lue, 19S3) from Malaysia (Heath, 1958), F, moni- 
llfortna from Nigeria (Bull, 1954), F. eouiaefei from peninsular 
Malaysia (Johnston, 1962) and F. acuminatum. F. avanacoeum.
£,« monlllformoo. F.. nemi tectum. P. sen!tectum var. majua.
£.• s°lani (Common Wealth Mycologicel Institute, 1970) causing 
leaf diseases of oil palm. Kovachioh (1953), Bull (1954) and 
Turner (1971) Isolated Fusarium sp. from oil palm seedlings 
from Belgian Congo, Nigeria and Malaysia respectively.
F. later!tium was reported from Sabah (Williams and Liu, 1976), 
P., oxvsporum. F. solani from Nigeria (Espinoza et aj,, 1977)



and̂ F,. cstysporun f.sp. alaeldis from Ivory Coast (Mounter 
at al«, 1979) causing leaf diseases of oil palm seedlings. 
Kovacnich (1957) reported from Belgian Congo a leaf disease 
caused by Fusarium sp. He stated that re-inoculation with 
Fusarium isolates produced faint chiorotic speckling in 
soma test plants.

Funaicidal evaluation

Turner (1968) reported that Thirara effectively contro
lled the spear rot of oil palm caused by F» oxvsporum and
F, solani. Khanna and Chandra (1977) reported that Aureo-

lfungin was efrecttve against F. moniformae and F. roaenm 
only at high concentration (2000 ppm), Sengin (1978) found 
that Bordeaux mixture at 1 per cent concentration gave 53.3 
per cent control of dampingoff disease of Capsicum caused 
by Fusarium spp.

Costache gtt al., (1979) in their studies on the inte
grated control of tomato wilt caused by F. oxvsporum £. so. 
Ivcopersicl found that Bavistin 50 wp (Carbendazim) at
0.05 - 0,1 per cent gave good control.

Kumar and Srivastava (1985) found that F. samitaatum 
was sensitive to Bavistin (Carbendazim), Difolatan 80 w 
(Captafol), Captan and Dithane li-45 (Mancozeb).



Phoma sp, causing leaf spot disease of oil palm was 
reported by williams and Liu (1976) from Malaysia and from 
Common wealth Mycological Institute (1979),

A leaf spot disease of oil palm caused by Phomopals 
elacldla was reported (Punithalingam, 1974, Anon, 1976),
Punalcidal evaluation

Khazaradae (1957) reported that the disease infection 
by Phomopals dipapyri was arrested by application of Bordeaux 
mixture one per cant,

Rao and Agarwal (1976) in their studies to control of 
fruit rot of Gsuva caused by Phomopals destruotnm found that 
Aureofungin gave 100 per cent inhibition at 109 ppm.

Rao and Agarwal (1977) in their trial in controlling 
fruit rot of Guava by Phomopais dsatructum found that Blitox 
and Cuman gave good control.

Rebenko gt al., (1978) found that a dangerous disease 
of Grapevine caused by Phomopals vifcicola could be controlled 
effectively by spraying the vine with Bordeaux mixture.

Mansk at al., (1981) reported that Phomcosia spp. were 
sensitive to Difolatan (Captafol).

Lai et al.. (1981) observed that Bavistin and Difolatan 
were effective against Phomopals natsume, causing soft rot of 
bar, in vitro.

Phoma
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MATERIALS AND METHODS

A quarterly survey was carried out tor a period of 
one year in the oil palm growing areas of Palode, Anchal, 
Thodupuzha and Kulathupuzha to identify the various leaf 
spot diseases affecting oil palm* Attempts were made to 
isolate all the pathogens associated with the diseased 
specimens and to establish their pathogenicity following 
Koch's postulates. The extent of damage caused by the 
various leaf spot diseases were recorded.

II. Isolation of various pathogens firctn oil pain

The diseased specimens of oil palm were collected 
from nursery seedlings at Palode, Ancnal, Thodupuzha and 
Kulathupuzha for isolation of the pathogens. The fungal 
pathogens were isolated from the diseased leaves by 
routine mycological techniques as described hereunder:

The infected parts were cut into small bits and 
washed thoroughly in distilled water. The pieces were 
then surfaces sterilized in 0*1 per cent mercuric chloride 
solution for one to three minutes, taken cut, re-washed 
in two to three changes of sterilized distilled water.

1. Survey on the occurrence of various leaf spot diseases
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These pieces were then plated on Potato Dextrose Agar (PDA)
if Q

medium and than incubated at room temperature (28- 3 C) 
when the fungal growth was visible, mycelial bits were 
transrerred to FDA slants, The organisms were purified 
by single spore culture and maintained on PDA slants by 
periodical subsculturing.

Ill* Inoculation studies 

A. Inoculation of seedlings

Two year old plants of oil palm raised in pots were 
used for the experiment. The plants to be inoculated were 
kept under an atmosphere of high percentage of relative 
humidity for 24 hours before inoculation.

Inoculations were conducted by spraying epore sus
pensions prepared from the respective organisms and also 
by placing the culture bits consisting of mycelium and 
spores. Inoculation with the culture bits ware conducted 
by placing a small piece of inoculum on the surface of 
healthy leaves. The inoculum was then covered witn a piece 
of moist cotton wool to maintain a high percentage of 
relative humidity.

In both the methods of inoculations, purified seven 
day old cultures of the respective organisms wore used.



Inoculations were made on tha injured and uninjured leaves. 
Injury was made by puncturing with a sterilized needle.
A hand atomizer was used for spraying the spore suspensions.

In both the methods, the inoculated and control pla
nts ware coverad with polythene bags for different periods, 
depending upon the weather conditions, moistened inside, 
to provide high percentage of relative humidity. After 
Incubation for 12 to 72 hours, the polythene bags were 
removed, allowed the disease to develop under natural con
ditions and observations recorded.

• Inoculation of detached leaves

Detached healthy leaves, free from infection, were 
collected, surface sterilized by wiping with cotton dipped 
in 0.1 per cent mercuric chloride solution and then washed 
repeatedly with sterile distilled water. Inoculations were 
done by spraying spore suspensions and by placing culture 
bits. Conidia! suspensions of the respective organisms 
were sprayed uniformly on both tha sidas of the leaves. 
Inoculations with culture bits of the organisms were 
carried out by placing them on the surface of the detached 
leaves. Inoculations were done with and without Injury.

All the inoculated and uninoculated leaves were 
incubated in petridish moist chasbers for different periods
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to maintain high percentage of relative humidity. Obser
vations were recorded periodically.

IV. Re-isolation of the pathogen from the inoculated leaves
The pathogens were re-isolated from the artificially 

produced lesions by following koch's postulates. The 
organisms so isolated were purified by single spore iso
lation techniques. The morphological and cultural chara
cters of the pathogens re-isolated from the artificially 
produced lesions were studied and costpared with the ori
ginal isolates.

V. Symptomatology of various leaf spot diseases

Symptomatology of the various leaf soot diseases 
were studied in decail by observing tha symptom develop
ment in the naturally infected plants in the field as 
well as in the artificially inoculated plants.

The following observations were recorded.
(a) Symctan development under natural condition.
(b) Variations in sytptom development.
(o) Pattern of symptom development in the artifically 

inoculated plants.
(d) Incubation period for the Initiation of symptoms in 

the artificially inoculated plants under different 
methods of inoculation.

(e) Occurrence and extent of damage.



VI. Morphology of the pathogen

The morphology of the various rungal pathogens 
isolated were studied by growing them on PBA. The 
morphological characters of mycelium, asexual and sexual 
fruiting bodies, colony colour, intensity of sporula- 
tion, measurements of various structures eta., were 
studied.

VII. Evaluation of fungicides

A. In vitro evaluation of fungicides against the pathogens

The comparative efficacy of the following seven 
fungicides were tested under laboratory conditions at 
different concentrations as shown below#

Hares of fungicide Concentration in ppm

1. Aureofungin sol (N-Mo’chyl-p- 
amino aceto phenone- 
mycosamine heptane)

2. Bavistin (2 (Methoxy- 
Carb annoy! )-bensimidasola)

3. Bordeaux mixture (Copper 
aulphate-lime mixture)

4. Cuman It (21ns dimethyl 
dithio carbamate)

100, 150, 200

250, 500, 1000

2500, 5000, 10000

1000, 2000, 3000



5, Dithane M«45 (sins ion and
manganese ethylene bisdithic- 
carbamate) 1000, 2030, 3000

6. Foltaf (C±s-N~(l,1,2,2-tetra 
ahloto-athyl)fchlo)-4 oyolo
hosene 1,3-dicar bcxiraida) 1003, 2000, 3000

7. Fyfcolan (Copper sosychloride- 
50 per cent metallic copper) 1003, 2000, 3009

The effect of different fungicides on tha inhibition 
of radial growth of pathogens on solid madia was tested by 
the 'poisoned food technique*.

The required quantity of fungicides were added to 
50 ml of sterilized PDA medium to get the required concen
tration, mined well, and poured into sterilized petridishes 
at the rate of 15 ml per dish. The dishes were inoculated 
with the respective culture discs of 5 nsn diameter, cut 
out from the seven day old cultures of the different patho
gens. Tha culture discs were placed at the centre of each 
petridish. Controls consisted of unamended PDA medium ino- 
cjulatfcd with the culture discs in the same way. All the

Observations on the radial growth of the fungus was recorded 
when tha growth of the organism on the control plates was



completely covered. Per cent inhibition of growth of the 
different isolates of the pathogen over control was calcu
lated by the following formula.

VIII .Field evaluation of promising fungicides against leaf spot 
of oil palm caused by Colletotrlcnum aloeoaporloidaa

Of the various leaf spot diseases studied during the 
course of the present investigation, the leaf spot diseasos 
caused by Colletotrlchum qloeosporioides was observed as a 
major disease of economic importance. Considering the high 
phytotaxic effect of copper on oil palm, the use of Bordeaux 
mixture was not tried in field trial as a control measure 
though it is effective in in vitro studies. Hence the effi
cacy of the following four promising fungicides were tested 
under field conditions for the control of tho above disease 
at the concentrations noted bGlows

Per cent inhibition =

where C *= radial growth in control.
T «= radial growth in treatment

Hama of fungicide Concentration

1. Bavistin (2 (Methaxy- 
Carbamoyl)-benzimidazole)

2. Dithane K—43 (Zinc ion — and manganese 
ethylene bis dithiccarbamato 0 .2

0.1



3. Difolatan (Cis-N-(1,1,2-2 tetra chioro
ethyl)thio)4-cyclo hexene-1,2, 0,2
diaarboximide)

4. Cuman l> (Ana dimethyl dithiocarbamate) 0.2

In laboratory studies these four fungicides were found 
more effective against Colletotrlchun qloeosoorioldes.

The trial for the control of leaf spot of oil palm was 
conducted at the College of Agriculture, Vellayani.

Twenty oil palm seedlings of two year old having maxi
mum disease severity were selected for the trial. In the 
trial a randomised replicated field trial was laid out with 
one set of control. There were five treatments including 
control. Each treatment was replicated four times.

!
The plants selected at random were sprayed v/ith the 

fungicide at an interval of 15 days. Tnree sprayings were 
given. The intensity of the leaf spot disease was recorded 
before the spraying to work out the disease severity. The 
disease intensity of the newly emerged leaves were recorded 
to calculate the per cent efficacy of each fungicide. The 
intensity of the disease at each observation was calculated 
using the following score chart.



Grade Disease Intensity Description

0 0 Ho soots
1 5 - 1 0  par cent 1 2 - 1 0  spots
2 1 0 - 2 5  per cent 10 or more spots
3 2 6 - 5 0  per cent Half of the leaf area

infected.
4 51- 75 per cent Half to three fourth of

the leaf area infected.
5 76 and above Almost complete infection

of leaf.

All the leaves of the plants under each treatment were 
observed and the intensity of the disease was recorded. The 
disease index for each treatment was calculated from the 
observations.

D.l o Sum of grades of each leaf 
Total nunfoer of leaves

The results were compared with the control plants whiah 
received no spray. The disease incidence scores of treated 
oil palm were adjusted for the pre treatment score and analysis 
of co-variance was done.



RESULTS



RESULTS

• Survey on tha occurrence of various leaf soot diseases of 
oil palm

A survey at three months interval was undertaken in 
the oil palm growing areas of Palode, Anchal, iculathupuzha 
and Thodupuzha to identify the various leaf spot diseases 
affecting oil palm. A regular survey was carried out for 
one year in different plantations and the extent of darage 
caused by leaf spot diseases was recorded. Attempts were 
also made to isolato all the pathogens associated with the 
diseased specimens and to establish their pathogenicity 
following Koch's postulates.

During the course of the survey, sia leaf spot 
diseases were recorded. (Table 1). It is seen that leaf 
spot caused by Colletotrichum qloeosporioides occurs as a 
major pathogen in all the localities infecting the majority 
of the oil palm seedlings surveyed.



Table-1
Extent of damage and aausal organisms of different, 

leaf snotdiseases of oil palm

Location VFSSS& Csa3fvatlons or^aniata
Extent of 
damage

1. Plantations at 1 Severe in nurser
Kulathupuzha hawallenai^ ies and young
and Anchal palms In mainfleld 

during rainy season*
2. Plantations at 2 Botrvodiolodia Found in nurseries

Palode and thecbromae and isolated adult
Thodupuzha palms in main field 

throughout the year.
3. Plantations at 4 Colletotrloiium Severe in nurseries

Palodo Anchal, oloeosoori aides and adult palms in
Thodupuzha and mainfleld during
Kulathupuzha monsoon season.

4. Plantations at 2 Curvularia Severe in nurseries
Palode, Anohal, qenlculata during rainy season.
Thodupuzha and
Kulathupuzha

5. Plantations at 1 Fusarium Severe in nurseries
Pal ode and nallidoroseum during rainy season.
Thodupuzha

6. Plantation at 
Palode

1 Phoma sorohlna Observed in nurseri
es during rainy 
season.



Svmotomatoloqy

(1) Leaf spot disease caused by Bipolarls hawaliensly

The symptoms on the leaves appeared on the spear or 
youngest opened fronds as small, pale green spots. Gradu
ally. these spots enlarged and attained a size of 10-45 mm 
In diameter. The centre of the spots turned brown and was 
surrounded by pale yellow halo. (Plate-1).

(2) Leaf spot disease caused by Botrvodiplodia thedbroroae

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

(3) Lear spot disease caused by Colletotrlchum oloeo3PQrloldeg

The symptoms appeared initially as small brown dots all 
over the leaf lamina. The spots gradually enlarged in size 
with circular to irregular brown border and were surrounded 
by pale yellow halo. The adjoining spots eventually coalesced 
and formed irregular necrotic patches. Infected patches 
showed the presence or aoervuli as evidenced by slight raising 
of the epidermis from the underlying tissues.



Leaf spot disease caused by Bipolarls hawallensls.

Plote-2
Leaf spot disease caused by Botrvodiplodia thecbromae.
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Infection was observed on both young as well as older 
leaves in plants of all ages, viz., from seedlings in the 
nursery to the bearing palms in plantations. However, seed
lings in the nursery were more susceptible to the disease.
The leaves showed drying as a result of coalesaence of 
lesions (Plate-3).

^ea£ spot disease caused by C u m l?rla gealculata

Yellow spots visible on both surfaces of the leaf is 
the initial symptom of the disease. These spots gradually 
enlarged in size along and cetween the veins to form circular 
or irregular spots uith light brown centre and reddish brown 
margin. The nustber of spots varied from 7 to 30 per leaflets. 
Isolated spots# whan fully developed, reached up to 7-8 mm 
in length* The adjoining spots eventually coalesced and 
caused blighting of the leaves (Plato-4).

Presence of minute spots surrounded by yellow halo is 
the first symptom of the disease. The spots enlarged gradu
ally to form irregular necrotic patches. The centre of such 
patches turned brown in colour, hater the centres of the 
patches dried out and wore dropped to the ground (Plate-5). 
(Q) Leaf spot disease caused by Phoma sorcrhina

The initial symptoms appeared as small dots# which soon 
enlarged to attain a size of 9 to 33 mm in diameter. The



Plate—5
Umat spot disaese caused by gugagiura pollldogqggu%

Plate-6
fceaf spot disease caused by Phcroa aorqhlna.





centre of the spots turned brown. The leaves showed drying 
as a result of coalescence of lesions (Plate-6).

Ill .Etiology of different leaf spot diseases

(1) Bipolaris hawalienals (M.B.Ellis) Uchida and Aragakl 
(Herb. IKE Nuntoer 322541)

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

The mycelium of the fungus is branched# septate and 
brown in colour. Conidiophores are septate and light brown 
coloured. Conidle are straight# oblong, rounded at the ends 
and pale to red brown in colour. They are 4 to 6 septate 
and measured 12 to 37^sa x 5 to 11 ̂ un in size (Pig. la).

(2) Botrvodiplodla thecbromae Pat. (Herb. XMX Humber 322339)

The causal organism was isolated on potato dextrose 
agar medium, purified by single spore isolation and main
tained cm poa slants.

The mycelium of the fungus is branched, septate and 
chocolate brown coloured. The fungus produced glcbular to 
pyriform black coloured pycnidla in culture. The pycnidio- 
spores are Initially single celled, hyaline# smooth walled 
and g-fanular. On maturity, the spores become pale brown
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and bicelled/ measuring 29*9 to 27*2Jim x 12*2 to 16.1 ym. 
Host of the bicelled spores showed longitudinal str'iattons 
with a slight transverse groove at the septum (Fig* lb and a).

(3) Colletofcrlohum qloeosrorioldea (Pena.) Pens, and Saco.
(Glotneralla oinqulata) (Stonem,) Spauld and Schrenk.
(Herb I MI Kuntoer 322337)

Isolation of the causal organism was made on potato 
dextrose agar medium, purified by single spore isolation and 
maintained mi PEA slants,

The fungal mycelium is branched, septate and hyaline. 
Fungus produced dark, globose, satate acervull on the infe
cted leaf surface as well as in culture. Setae were 3-5 
septate, dark brown, tapering at the apex and measured 96 to 
118 ̂am x 4.3 to 6.5yum in size.

Conidlophorea are nonoeptate and hyaline, Conidia are 
single celled hyaline, straight, cylindrical with blunt ends 
end measured 12 to 16^um x 4 to 6yarn in size.

In old cultures flask shaped, dark brown to black perl- 
theola, measuring 132.4 to 284.8y m  in diameter and upto 
313.2 ûra tall, were observed. Asci were S8.3 to 64.5/um x 
12.1 to 13,2 ûm. Asoospores were single celled initially 
and became two celled at maturity, slightly curved and



Pig.2 a. Acervulua or Col1afcoferlahum c?loaosporioidea. 
b, Conidla of CoHetofcrlehum

Fig.2 a. Peritheaium of Glossarella olnaulata. 
<3. Ascus of Glomerella cingulafca.
e. Asoosporos of Glcmerella oingulata.
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measured 13.4 to 18.8 x 3*4 to 5.1/lum. The perfect stage 
is Glomerella clnoulata (Fig. 2 a to e).

(4) Curvularia ceniculata (Tracy and Earle)
Soedijn (Herb XMX nuntoer 322538)

The causal organism was isolated on potato dextrose 
agar medium, purified by single spore isolation end main
tained on PEA slants.

The mycelium of the fungus is branched, septate, and 
dark brown in colour. Conldfophores are septate and dark 
brown in colour. Conidia are 3-4 septate, dark brown, 
distinctly geniculate and measured 13 to 24/um x 8.5 to 
1 0 .3/hm. End cells of the conidia are paler than the middle 
one3 (Pig. 3a).

(5) Fusarlum pallidoroseun (Cooke) Sacco 
(Herb XMX Hunjber 322540)

Isolation was made by using potato dextrose agar medi
um and maintained on PER slants after purification by single 
spore Isolation.

The fungus produced two types of conidia vis. nacro- 
oonidia and microconidia. Macro conidia were sickle shaped
3-5 septate and measured 13.7 to 24.0/ura x 2.0 to 5.5/am. 
Micro conidia were single celled, egg shaped, hyaline and



measured 4 to 16/um x 2 to 4/um. The mycelium of the fungus 
was branched# septate and hyaline (Fig. 3b and a).

(6) Phoma soranina (Sacc) Boerema at al.
(Hero IMS Huntoer 322542)

The causal organism was isolated on potato dextrose 
agar medium# purified by single spore Isolation and mainta
ined on PDA slants,

Conidia are ellipsoid, single celled and measured 4 to 
5yum x 2 to 2.5/lm. The mycelium of the fungus is branched, 
septate and hyaline. Colonies are fluffy with characteristic 
white to salnon pink tinges or areas. (Pig. 3d).

Pathogenicity studies 

Inoculation-of..leaves _of_oll. .palm

(l) Bipolar! 3 hawaiiensis

Pathogenicity of the organism was confirmed by arti
ficial inoculation on attached/detached oil palm leaves. 
Successful infection was obtained on injured leaves when 
inoculated with the spore suspension and culture bits Of the 
organism. Initial:? 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 inoculation.





£^A<£=3.

Pathogenicity of Blpolasis hawaiiensla

Sl« Injured lesvas Oninjurad leaves
Ho. Method of inoculation Percen- Incube- Percen- Incuba-

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

1* Inoculation with spore
suspension on the lea- 69 4-S 49 5-6
vea of oil palm seedlings*

2. Inoculation with spore
suspension chi the SO 4-5 50 5-6
detached leaves*

3. Inoculation with culture
bits on the leaves of 50 S- 6  40 5-S
oil palm seedlings*

4. Inoculation with culture
bits on the detached 60 5-6 50 5-6
leaves.



The percentage infection ranged from 53 to 80 in the Injured 
leaves while in uninjured leaves it was only 40 to SO per cent. 
(Table 2).

(2) Botrvodiplodla theobronae

Pathogenicity was confirmed by artificial inoculation. 
Inoculation of the leaves# both injured and uninjured# with 
the spore suspension and culture bits of the organism# deve
loped Infection. Ininjured attached and detached leaves 
Infection appeared in 2 to 3 days when inoculated with the 
spore suspension and 3 to 4 days when inoculated with the 
culture bits. In uninjured leaves Infection appeared in
4-5 days. The percentage infection was higher in injured 
leaves than uninjured leaves (Table 3).

(3) Colletotrlchum qloeosporloides

Both injured and uninjured leaves inoculated with spore 
suspension/culture bits of the organ!sn developed infection.
In injured attached and detached leaves# Infection appeared 
in 2 to 3 days when inoculated with tns spore suspension and 
3-4 days wnen inoculated with culture bits. However# in 
uninjured leaves infection appeared only within 5 to 6 days 
of inoculation. The percentage infection was higher in 
injured (80 to 100) than uninjured leaves (10-49) (Table 4).



Xable-3

Pathogenicity of Bofcgyot3i.plodla thecforcrnae

SI Injured leaves Uninjured leaves
Mhthod of IhOthZ.U* W J ® -  * g g » -  »J5»-

infeat- period infeat- period 
  ion (days) ion (days)
1. Inoculation with gpore 

suspension on the leaves 70 
of oil palm seedlings.

2. Inoculation with spore 
suspension on the 90 
dstacned leaves.

2—3

2-3

3. Inoculation with culture 
bits on the leaves of 
Oil palm seedlings.

60 3—4 20 4-5

4. Inoculation with culture 
bits on the detached 
leaves.

80 3-4 10 4-5

• #
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Pathogenicity of Colletotrichum aloepanorioldaa

Table-4

SI.
Ho. Method of inoculation

Injured leaves Uninjured leaves 
Peraen- Incuba- Peraen- Incuba- tage tlon fcage tion
infeat- period infe- period 
ion (days) ctlon (days)

1. Inoculation with spore
suspension on the leaves 90 2-3 10 5-6
of oil palm seedlingso

2 . Xnooulation with spore
suspension on the 100 2-3 30 5-6
detached leaves.

3. Inoculation with culture
bits on the loaves of 80 3-4 20 5-6
oil palm seedlings.

4. Inoculation vith culture
bits on the detached 100 3-4 40 5-3
leaves.



(4) Curvularia geniculate
Both injured as well as uninjured leaves inoculated 

with spore suspension and culture bits of the organism deve
loped infection. In Injured attached and detached leaves 
infection appeared in 2-3 days when inoculated with the spore 
suspension, while when inoculated with culture bits the per
iod was 3-4 days, in the uninjured leaves symptoms appeared 
in 4-5 days. Percentage infection was higher in injured 
then uninjured leaves (labia 5).
(5) Pusarium pallidoroseum

When Inoculated with the spore suspension and culture 
bits of the organism, the injured detached and attached lea
ves showed initial syngptoms in 4 to 6 days of inoculation.
The percentage infection ranged from 60 to 80 in injured 
leaves. No symptom was visible in uninjured attached and 
detached leaves under both the methods of inoculation (Table 6).

(6 ) Pfaotna aorohlna
inoculation with the spore suspension caused lesions 

in 2 to 3 days in the injured attached and detached leaves.
In injured attached leaves the period was 3-4 days, while in 
injured detached leaves it was 2-3 days when inoculated with 
the culture bits of the organism. The percentage infection 
ranged from 90 to 100 per cent in injured leaves and 30 to 
50 per cent in uninjured leaves (Table 7).



Hable-5.

Pathogenicity of Curvularia qeniculata

injured leaves Uninsured loaves 
Porcen- Incuba- Porcen- Xncuba- 
taga tion tage tion
infect- period infect- period 
ion (days) ion (days)

31.
No. Method of inoculation

1. Inoculation with spore
suspension on the leaves 80 2-3 20 4-5
of oil palm seedlings.

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

3. Inoculation with culture
bits on the leaves of 70 3-4 30 4-5
oil palm seedlings.

4. Inoculation with culture
bits on the detached 90 3-4 50 4-5
leaves.



Table-6

Pathogenicity testa with Fuaariuin palll doroseun

Si.No. Method of inoculation
Injured leaves Uninjured leaves 
Percen- Incuba- Percen- Incuba- 
tage tion tags felon
infect- period infect- psriod 
ion (days) ion (days)

1. Inoculation with spore 
suspension on the leaves 70 
of oil palm seedlings.

2. Inoculation with spore 
suspension on the 80 
detached leaves.

3. Inoculation viith culture 
bits on the leaves of 69 
oil palm seedlings.

4. Inoculation with culture 
bits on the detached 70 
leaves.

4 -5

4-5

5-6

5-6

* • «
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Table-7

Pathogenicity teats with Phoma sorghlna

si.
do. Method o£ inoculation

1 . Inoculation with spore 
suspension on the leaves 
of oil palm seedlings.

2. Inoculation with spore 
suspension on the 
detached leaves.

3. Inoculation with culture 
bits on the leaves of 
oil palm seedlings.

4. inoculation with culture 
bits on the detached 
leaves.

Injured leaves Uninjured leaves 
Percen- Incuba- Percen- Incuba- 
tage tion tage tion
infect- period infect- period 
ion (days) ion (days)

100 2-3 30 3-4

100 2-3 40 3-4

90 3-4 40 4-5

100 2-3 50 3-4
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Results o£ in vitro evaluation of cannon fungiaids3 by 
poisoned food technique

(1) Blpolaris hawalienals

Results revealed that Bordeaux mixture and Dithane 
M-45 were the most effective fungicides as they did not allow 
the fungus to grow at all even in the least concentration 
tested. There was no growth in the highest concentration of 
Cuman U also. (Table 8 ). Foltaf was also effective as the 
per cent inhibition over control in 3933. 2390 and 1009 ppm 
were 95, 93 and 90 per cent respectively. The lower concen
trations (2000 and 1000 ppm) of Cuman Jj inhibited growth 
over control considerably (8 8 and 77 per cent respectively). 
Aureofungin sol was also an effective treatment as the growth 
inhibition in 200, 150 and 100 ppm were 85, 63 and 75 per 
cent, respectively. The highest concentration 3000 and 2000 
ppm of Fytolan also reduced the growth considerably (79 and 
70 per cent, respectively). The lowest concentration of 
Fytolan (1000 ppm) growth inhibition was only 59 per cent. 
Among the various fungicides tested Bavistin was the least 
effective one (Fig. 4, Plate 7-13).

All concentrations of Bordeaux mixture, Dithane M-45 
and Cuman I, 3000 ppm ware very effective as cent per cent



Effect of different fungicides on the radial growth of 
.polarl 3 hawallenaie In solid media (poisoned food technique)

Tabla-8

SI.
NO. Treatment

concentra
tion of 
fungicides 
(in ppm)

•Mean Per cent 
colony inhibition 
diameter over control 

(mo) (C-TxlQ0)
C

1. Aureofungin sol (H-Methyl- 100 22.67 74.82
p-amino aceto phenona- ISO 15.67 82.59
rayaosamine heptane) 200 13.67 84.82

2. Bavistin (2(Methoxy~ 250 80.67 10.35
carbamoyl)-benzimidaaole) 500 71.67 20.37

1003 63.67 29.25
3. Bordeaux mixture 2500 0.0 100.00

5300 0.0 100.00
10030 0.3 100.00

4. Cunan X. (Zina dimethyl- 1030 20.33 77.42
dlthio carbamate) 2000 11.33 87.79

3000 0.3 100.00
5. Dithane M-45 (Zinc ion and 1000 0.0 100.00manganese ethylene bis- 2000 3.0 100.00

dithiocarhumate) 3000 0.0 100.00
6. Foltaf (Cis-N-(1,1.2.2- 1000 8.67 90.38

tetrachloroethyl thio)4- 2000 6.67 92.59
cyclohexane-1, 2-dicar- 3000 4.67 94.82
boxiraid©)

7. Fytolan (Copper oxychloride- 1000 36.67 59.26
50 per cent metallic copper) 2000 26.67 70.37

3000 19.00 78.89
8. Control • * 90.00 • •

* Average of three replications 
CD for comparison - lo03 
Significant at 554 and 15» level
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Effect of Aureofungin eoi on the growth of Bipolar!a
&awa|A«aai&

Plate-3
Effect of Carfcendazim on the growth of Blpolarla





Effect of Bordeaux mixture on the growth of Bloolarle 
hewellenele.

P la ta —9

Plate-13
Effeat of alram on the growth of Bjpoiarla
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inhibition over control were obtained in the treatments, 
Foltaf (3000, 2003 and 1000 ppm) were superior to other 
treatments, Cuman t ® 2000 ppm was superior to the remain- 
irtg treatments, vis. 103, 150 and 203 ppm of Aureofungin 
sol and 1003 ppm of the same fungicide. Fytolan and Bavis
tin were not effective as the growth inhibition was very 
poor.

(2) Botryodtplodla fchadbromae

The results of the effect of various fungicides on 
the radial growth of the pathogen showed that cent per cent 
inhibition of growth of the isolate was observed with 
Dithane F-4S at all concentrations as wall as in 2003 and 
3033 ppm of Fytolan, 590 and 1030 ppm of Bavistin and at 
1000 ppm of Bordeaux mixture (Table 9).

AureoSungirs sol was also effective as the per cent 
inhibition over control in 203, 150 and 103 ppm were 94,
91 and 89 per cent respectively. The lower concentration 
(250 ppm) of Bavistin inhibited grcwfch over control consi
derably (92 per cent). In Cuman h 3000 ppm the growth 
inhibition was 96 per cent. Bordeaux mixture 5000 and 
2509 ppm also inhibited the growth considerably (88 and 
79 per cent respectively). Tne higher concentrations of 
Foltaf 3030 and 2000 ppm wore effective as the per cent



inhibition over control were 73 and 69 per cent respecti
vely* In the lowest concentration (1909 ppm) of Fytolen 
the growth inhibition was 79 per cent. The lowest concen
tration of Foltaf and Cuman L (each at 1000 ppm) were 
found to be not effective as the per cent inhibition were 
only 54 and 40 per cent respectively (Fig. 5, Plate 14-19).

All concentrations of Dibhane M-45, Bavistln (500 
ppm). Bordeaux mixture 10*000 ppm end Fytolan (2000 ppm) 
were very effective as cent per cent Inhibition over con
trol was obtained. There was no significant difference 
between the treatments with Cuman U 3000 ppm Aureofungin 
sol 200 and 150 ppm and Bavistin 250 ppm. These treatments 
were superior to the remaining treatments. Bordeaux mix
ture 5000 ppm was next in the order of msrit* Foltaf 
(3000 ppm). Bordeaux mixture 2500 ppm and Fytolan 1000 ppm 
were not significantly different. They were superior to 
other treatments vis. 2000 and 1000 ppm Foltaf and 2000 
and 1000 ppm Cuman l>. Foltaf and Cuman U 1000 ppm each 
were not effective, as the growth Inhibition was very poor.

(3) Coiletotrlchum oloeosporioidas

Complete inhibition of growth of the fungus was 
obtained on the medium containing 10. 000 ppm Bordeaux mix
ture. 1000 ppm each of Bavistin and Dithane M-45 and 2000



15

Sffecfc of different fungicides on the radial 
qgcwth o£ Bcbgyodloloaia fchacbrom e on solid 

media (poisoned food technique)

T a b l e - 9

SI.Ho, Treatment
Concentration 
of fun
gicides 
(in ppm)

*Mean Per cent colony inhibition 
diameter over control 

(mm) (C-TxlOO)
C

1* Aureofungin sol (fi-Methyl- 100 9,67 89.26
p-amino Mato phenone- 130 7.S7 91.48
mycosamlne heptane) 300 5.67 93.70

3. Bavistin (2(Methoxy- 230 7.33 91.36carbamoyl )-benzimidasole) 500 0.00 100.00
1000 0.00 100.03

3. Bordeaux mixture 3300 18.67 79.26
5000 11.00 87.79
10000 0.00 100.00

4 . Cuman X< (Sine dimethyl- 1000 54.33 39.62
dithio carbamate) 2000 31.00 65.56

3000 5.00 96.23
5. Dithane M-45 (Sine ion and 1000 0.0 100.00

manganese ethylene bis- 2000 0.0 100.00
dithiocarbamate) 3000 0.0 100.00

6. Foltaf (CiS-N- (1,1, 2, 2- 1000 41.67 53.71
tetrashloroethyl thio)4- 2003 38.00 68.90
cyclohexane-1. 2-dicar- 3000 18.33 79.80bcadmide)

7. Fytolan (Copper oxychloride- 1000 19.0 78.9050 per cent metallic copper) 2000 0.0 100.00
3000 0.0 100.03

8. Control •• 90.0 ••

* Average of three replications 
CO for comparison => 3.97 
Significant at 5% and 1% level
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Plate-15
Effect of Carbendasim on the grcwfen of 

ttheooromae.

Plate-16
Effect of Bordeaux mixture on the growth of Botryodlplodia 

thaoororoae.





U l M t  of llram on tha growth of Bofcrvodlolodia
aa!t<&CTMt«

p ia t a - i7

Plata-13
Bffaot of Manooaab and Captafol on tha growth of 

feSSfyttltottA toadbronaa.





Effeot of Copper OKyohlorlda an the growth of 
Botrvodipiodio thecbromee.

P la t a -19

Plata-29
Kffaot of Aoraofungln aol on tha growth of Collatotriahnw 

gloeoaporioldea.





ppm Foltaf (Table 10)□ Aureofungin sol was also effeative 
as the per cent inhibition over 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 mixture 5000 and 2500 ppm Inhibited growth over con
trol considerably. (86, 83, 94 and 91 per cent respecti
vely). Cunan h was found effective in all concentrations 
tested as the per cent inhibition was 98, 94 and 93 per 
cent respectively. Fytolan 1000 ppm was found to be least 
effective treatment as the per cent inhibition waa only 
39 per cent. (Fig. 6, Plate 20 to 26).

Bavistin, 1000 ppm, Bordeaux mixture 10,000 ppm,
Dithane M-45 1000 ppm and Foltaf 2000 ppm were superior 
to all other treatments as cent per cent inhibition over 
control was obtained. Cuman h 3000 and 2000 ppm and 
Bordeaux mixture 5000 ppm were superior to the remaining 
treatments. The lower concentrations of Cuman L and Bor
deaux mixture were superior to other treatments via. 500 
ppm Fytolan, 230 ppm Bavistin, all concentrations of 
Aureofungin sol and Fycolan. 500 and 250 ppm Bavistin,
200 ppm Aureofungin sol and 1000 ppm Foltaf were not sig
nificantly different, which were superior to all concen

trations of Fytolan. Fytolan was not effective as the 
per cent inhibition was poor.



Tablc-10

Effect of different funal aides on tha radial 
growth of Collaftofcrlahum aloaoaporioldas 
on solid media (poisoned food technique)

31.NO. Treatment
Concen
tration 
of fun
gicides 
(in ppm)

•Mean 
colony 
diameter 

(mm)

Per cent 
inhibition over 
control 
(C-TxlOO)

C
1. Aureofungin sol (N-Methyl- 103 22.34 75.18p-araino aceto phenane- 153 19.00 78.89

mycoaamine heptane) 200 12.67 85.94
2. Bavisfcin (2 (Methyoxy- 250 15.67 82.59

carbamoyl)~benzimida*Ql«) 500
1000

12.67
0.0

85.92
100.00

3. Bordeaux mixture 2500
3000
10000

7.67
5.67 
0.0

91.48
93.70
100.00

4. Cuman i> (zinc dimethyl- 1000 6.67 92.63
dithio carbamate) 2000

3000
5.67
2.67 93.70

98.03
3. Dithane H-45 (Zinc ion and 1000 0.0 100.00manganese ethylene bis- 2000 0.0 100.00dithi ocarbamate) 3000 0.0 100.00
6. Foltafi (Cis-N-(1,1,2,2- 1000 15.0 83.58tetrashloroethyl thio)4- 2000 0.0 100.00cyclohexane-1, 2-dicar- 

baximida) 3000 0.0 100.00

7. Eytolan (copper oxychlorlde- 1000 54.67 39.2053 per cent metallia copper) 2000
3000

40.67
26.67

54.81
70.36

a. Control • • 90.00 ••

* Average of three replications 
CO for comparison - 3>53 
significant at 5% and 134 level





Effect of Carbendasim on the growth of Collefcofcrlchum glososoorloldeis.

Plata-21

Plate-22
Effect of Bordeaux mixture on the growfcn of Oollcbotrlahum





Plata-23
Sffaot of strain on tha growth of £gLLS&S££&£&&L
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Plata-24
Bfftct of Hanaoaab on tha growth of
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Effect of Oaptofol on the growth of Collatotrlahum
P la te -2 5

Plate-26
Effect of Copper oxychlorlie on the growth of
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Results revealed that Bordeaux mixture and Olthane 
K-45 were the most effective fungicides as the growth of 
the fungus was completely inhibited even in the lowest 
concentration tasted. There was no growth in the highest 
concentration 3090 ppm of Cuman b also (Table 11).

Foltaf in all concentrations tested were effective 
as the per cent inhibition over control was 89, 84 and 81 
per cent respectively. The lower concentrations (2000 
and 1000 opm) of Cuman h, and all concentrations of Aureo
fungin sol were also effective as the per cent inhibition 
over control was 87, 71, 86, 83 and 75 per cent respecti
vely. Fytolan was not found effective as the per cent 
inhibition was poor in all concentrations. Bavistin 250 
ppm was the least effective treatment (21 per cent)
(Fig, 7, Plate 27-33).

Bordeaux mixture 2000 ppm, Cuman 1» 3000 ppm and 
Dithane M-45 2000 ppm were superior to all other treatments 
as cent per cent Inhibition over control waa obtained. 
Foltaf 3000 ppm wa3 superior to all other treatments.
Cuman L 2000 ppm and Aureofungin sol (200 ppm) were supe
rior to other treatments vis. all concentrations of Bavi
stin, Fytolan and lower concentrations of cuman U and



SS&ie^H

Effect of different fungicides on the radial 
growth of Curw.Xaria geniculate on solid 

media (poisoned food technique)

SI.
HO. Treatments

Concen
tration 
of fun
gicides 
(in ppm)

*Mean
colony
diameter
(iron)

Per cent 
inhibition 

over 
control 

(C-TxlOO)c
1. Aureofungin sol (N-Methyl- 100 22.67 74.82p-amino aceto phenone- 150 15.67 82.61

roycOaamine heptane) 200 12.67 85.93
2. Bavistin (2 (Keth oxy- 250 71.00 21.10

caroamqyl) -benainidaaole) 500 47.67 47.03
1000 34.00 62.23

3. Bordeaux nixture 2500 0.0 100.00
5000 0.0 100.00
1000 0 0.0 100.03

4. Cuman I> (Zinc dimethyl- 1030 26.00 71.11dithio carbamate) 2000 11.33 87.41
3000 0.0 100.00

5. Dithane M-45 (sine ion and 1000 0.0 100.00
manganese ethylene bis- 2000 0.0 100.00
dithiocarbamate) 3000 0.0 100.00

6. Foltaf (Cis-W-l,1,2,2- 1000 17.00 81.12
tetrachloroethyl thio)4- 2300 14.67 83.70
cycloJiaxane-1. 2-dicar- 3000 10.00 88.91boximide)

7. Fytolan (Copper oxyahloride- 1000 47.33 47.4150 per cent metallic copper) 2000 36.67 59.26
3030 32.00 64.45

S. Control • « 90.00 * «P

* Average of three replications
CD for camoarisQn a 1,25 
Significant at 5% and 15i level
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Plate-27
Effect of Auracuimgin sol on the growth of Curvularlageniculate. ' ' '

Plate-28
Effect of Carbendazim on the growth of Curvularla 

genlculata.



P'Jfc/Q

/oixjoqjin

,utk,<)SC

KUJurO



Plate-29
Efrect of Bordeaux mixture on the growth of Curvularla

qenlculnta. “

Plate-30
Effect of Siram on the growth of Curvularla qenlaulata.





Plate-31
E f f a a t  of Manaozeb on the growth of Curvularla oeniculata.

Plate-32
effect of Captafol on the growth of Curvularla





Plate-33
Effect of captafol on the growth of Curvularta

Plate-34
Effect of Aureoftingin sol on the growth of Puasrlmn 

pallldoroseuni.





Aureoftingin sol. Thero was no significant difference bet
ween Folt&C (2000 ppm) end Aureoftingin sol (150 ppm) which 
were superior to Bavistin (1000 ppm) end Fytolan (3000 ppm). 
Bavistln (250 ppm) was found to be least effective.

(5) Fuaarlum pallidoroseum

Complete Inhibition of growth of the fungus was 
obtained in the medium containing 250 ppm Bavistin, 2500 ppm 
Bordeaux mixture, 1000 ppm Fytolan 2000 ppm each of Cumen L 
and Dithane M-45. (Sable 12).

roltaf in all concentrations were effective as the 
per cent inhibition over control was quite high. The lowest 
concentration of Cuman Xi (1000 ppm) also inhibited growth 
(89 per cent). The higher concentrations of Aureofungin 
sol (200 and 150 ppm) were also effective as the grown inhi
bition was quite high (78 and 70 per cent respectively). In 
Aureofungin sol (100 ppm) the per cent Inhibition was 58 per 
cent. Dithane M-45, 1000 ppm was least effective as the 
per cent inhibition was only 14 per cent (rig. 8, Plate 34-40).

All the concentrations of Fytolan, Bordeaux mixture, 
Bavistin and 2000 ppm each of Cuman u and Dithane M-45 were 
found to be very effective as cent per cent inhibition was 
obtainod. Foltaf 3000 ppm was superior to all the remaining 
treatments. There was no significant difference between



E££eat of different fungicides on the radial 
growth of Puaarium pallidoroacmn on solid 

media (poisoned food technique)

SI.
No. Treatment

Concen
tration 
of fun
gicides 
(in ppm)

•Mean
colony
diameter

(rra)

Per cent 
inhibition 
over 
aontrol 
(C-Txl00)

c
1. Aureofungin sol (N-Mathyl- too 37.67 58.15

p-amino aceto phenona- 153 27.33 69.83
mycosamine heptane) 200 19.67 78.16

2. Bovistin (2(Mathoxy- 250 0.0 100.00
carbamoyD-benaimidaaole) 500 0.0 100.00

1000 0,0 100.00
3. Bordeaux mixture 2500 0.0 100.00

5000 0.0 100.00
10000 0.0 100.00

4. Cuman U (Zinc dimethyl- 1000 ao.o 88.99
dithlo carbamate) 2000 0.0 100.00

3000 0.0 100.00
5. Dithane M-45 (Zinc ion and 1030 77.00 14.35

manganese ethylene bie- 2000 0.0 100.00
dithiocsrbamate) 3000 0.0 100.00

S. Toltaf (Ciz-N- (1,1, 2. 2- 1000 13.33 85.21
tetrochloroathyl thlo)4- 2000 10.67 88.15
cyclohexane-1, 2-dicar- 3000 8.0 91.13boximide)

7. Fytolan (Copper oxychlorida-• 1000 0.0 100.00
50 ner cent metallic copper) 2000 0.0 100.00

3000 0.0 100.00
8. Control • • 90.00 V ft

* Average of three replications 
CD for comparison ™ 1.50 
Significant at 5% and 1% level
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^ cc-Scla  u .a t ' p c n icG to yo ^< zu .

too
90

80

70
60
?o
40
50
20
to
0

Aaty^ST C-OA/C^AA TjZA y OAf

/

/ /

// y

// //

//1
#

// //
//

/  //
* //

100-1

90
80
70
60
50
40
50
20
10
0

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X  x 
X x 
X X

// //
// //
fi //
// #
# //
// ff
ff //
// //
// //
# //

Af cZGa /(S-<ba/7~a?AT o a s

100]
90
80
701
60
50
40
301
20
10
0

AS (SAyASr-

X  X
X  X 
X X 
X  X 
X X 
X  X 
X X 
X  X 
X X 
X X

// //
// //

y #
// //

t //
// //
// //
j? y
& //

// //

' y y  v  'sjx ^ y  v  ^  " w
A(AA£0£UA'GW 8AV/ST/A/ 30#D£A(JX CCIMAA/ / D/Z//AjV £  AOATAA £yZO£A/Y

A?/X7tS/?£ At #5



Effect of different fungicides on th« radial growth of 
Phoms aorahina on solid media (polaoned food technique)

Si.
NO. Treatment

Concen
tration 
of fun
gi aides 
(in ppm)

*nean
colony
diameter

(mm)

Per cent 
inhibit! cm 
over 
control 
(C-TxlOO)

C
X* Aureofungin sol (N-Methyl- 100 13.67 79.26

p-amino aceto phanone- 150 16.33 81.86
mycosamine heptane) 200 13.00 85.56

2. Bavi stin ( 2 {Math oxy- 250 0.0 100.00
carbaraqylJ-benairaidaaole) 500 0.0 100.00

1000 0.0 100.00
3. Bordeaux mixture 2500 0.0 100,00

5000 0.0 100.00
10000 0.0 100.00

4. Cuman u (Zinc ion and 1000 24.33 72.97
dimathyl- 2000 20.00 77.78
dithio carbamate) 3000 12.67 85.95

5. Dithane M-45 (Zinc ion and 1000 0.0 100.00
manganese ethylene bis- 2000 0.0 100.00dithioaarbamate) 3000 0.0 100.00

S. Eoltaf (Ciz-N-(1,1,2,2- 1000 22.00 75.56
tetrachloroethyl thio)4- 2000 17.33 80.75
cyalohexane-l, 2-dicor- 3000 0.0 100.00
bcximide)

7. Fytolan (Copper oxychloride- 1000 0.0 100.00
50 per cent metallic copper) 2000 0.0 100.00

3000 0.0 100.00
8. Control . • 90.0 9 9

* Average of three replications
CD for comparison ■ 0.91 
Significant at 3°£ and 1% level



Sffeafc oS Carbandazim on the growth of Fusariusi 
pallldogossusa.

Plate-3S
Bffesfe of Bordeaux mixture on the growth of gusarium 

pallidorogeum.
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Plafca-37
Effsat of Siram on the growth of rusarfura pallldorogeum.

Plate-30
Effect of Mancoaeb on the growth of gusarlun pallldoroaeum.





Plate-39
Effect of Captafol on the growth of Pusarlum pallldoroaeum.

Plate-49
Effect of Copper oxychlorida on the growth of yuearluw 

palliaoroaaUBU





Foltaf 2009 ppm end Cuman l> 1090 ppm whiah were superior 
to all concentrations of Aureofungin sol and 1099 ppm each 
of roltaf and Dithane M-45. Dithane M-45 1009 opm was the 
least effective treatment.

(6) Phora aorqhlna

Growth of the fungus was completely inhibited by 
259 ppn Bavistin. 2500 ppm Bordeaux mixture 1000 ppm each 
of Dithane M-45/Fytoian ahd 3000 ppm roltaf (Table 13).
The lower concentrations (2000 and 1000 ppm) of Foltaf in
hibited growth over control considerably (SI and 76 per 
cent respectively) Aureofungin sol was also effective as 
the percentages of inhibition over control in 200, 150 and 
100 ppm were 86, 82 and 79 respectively. The higner con
centrations of Cuman h (3030 and 2000 ppm) Inhibited the 
growth of the fungus considerably (86 and 78 per cent res
pectively). Cuman L 1000 ppm was found to be least effe
ctive anong the fungicides tested (73 per cent) (Fig. 9, 
Plate 41-47).

All the concentrations of Bavistin, Bordeaux mixture, 
Dithane M-45, Fytolan and Foltaf 3000 ppm were found to be 
superior to all other treatments as cent per cent inhibition 
over control were obtained. Cuman n 3000 ppm and Aureo
fungin sol 200 ppm were _ superior to the remaining treat
ments. Aureofungin sol 150 ppm was found superior to other
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Plate-41
Effect of Aureofungin col on the growth of Phgma aorqhlna.

Plate-42
Effect of Cejpbenaazlm on the growth of tfnocna aorqhlna.





?iate«43
Effect of Boz&emx mixture on the growth of Phcraa qorghina.

i ’ l a t e - 4 4

Effeofe of -aram on the growth of Phoma sorcmina.





Plate-45
Effect o= Mancosab cn tna growth of Phgna gorqnina.

Plat©-4S
Effect of Captafol on the growth of Phojna gorqhlng.





E££eat of Copper oxyahlorida o"i the growth of 
gnome sorahlna.

Plate-47





treatments viz. Cuman L, 2030 and 1000 ppm, Poltab, 1000 ppm 
and Aureofungin sol 100 ppm. The lower concentrations of 
Foltaf and cuman I* were not effective aa the growth inhibi
tion was poor.

Field evaluation of fungicides against leaf spot disease

The effect of different fungicides against the leaf 
spot disease caused by Colletotrichuro nloeosporioides based 
on the disease intensity observed on the newly formed lea
ves, are tabulated and presented (Table 14).

The results revealed that all the fungicides reduced 
the percentage of the disease significantly as compared with 
the control. Among the fungicides tested, Bavistin (0.1 per 
cent) was found to be the most effective. A disease control 
of 34 per cent over control was achieved by the explication 
of Bav±3tln. Effective control was also achieved by the 
application of 0.2 per cent Dithane M-45 (66 per cent over 
control) and 0.2 per cent Foltaf (65 per cent over control). 
Considering the high phytotaxic effect of copper on oil palm, 
Bordeaux mixture was not included in tna field evaluation, 
sventhough it was found effective in the in vitro studies.



All the treatments are found to be effective in 
controlling leaf spot disease caused by Colletotrlchum 
qloeosporioldas. Bavlstin (0.1 per cent) was found to be 
superior to all other treatments vis. Dithane M-45,
Foltaf and cuman l>. There were no significant difference 
between treatments with Dithane M-45. Foltaf and Cuman L.
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Field evaluation of fungicides against. 
Colletotrlchum gloeosoogioldea

31.
No. Fungicide

Disease intensity Per aent 
Before After effici

ency over 
 control

1. Bavistin 0.1% 2 (Methoxy
carbamoyl) benzimldasole 13.75 3.00 84.00

2. oithans M-45 (0.2% Zinc
ion and manganese ethy- 14.75 5.00 66.10
lena bi sdithi ocarb emate)

3. Foltafi 0.2% (Cig-N- (1,1, 2. 2- 
tetrachloro ethyl) thlo-4-
cyclo hexane-1.2, 20.5 7.25 64.63
dicarboxiraida)

4. Cuman U 0.2% (zinc dime
thyl dithiocarbamate) 17.0 7.75 54.41

5. Control 25.0 20.25 ..
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DISCUSSION

Deaf spot diseases have been recognised as one of the 
major problems of oil palm in Kerala. However, no systematic 
effort has been made to study the various leaf spot diseases 
and to recommend proper control measures. A quarterly survey 
was conducted for a period of one year in four oil palm plan
tations of the state, vis.. Palode, Kulathupusha, Anchal and 
Thodupusha to study the occurrence of leaf spot diseases aff
ecting ail palm, six leaf spot diseases were recorded in 
these plantations during the course of the survey. They 
include leaf spot diseases caused by Blpolaris hawaliensis, 
Oofcrvodlplodla theobromao, Colletotrlchun qloeogporloidas, 
Curvularia qenlculata. Fuaarium pallldoroaeum and Phoma«— » h i ■ ^  m ■! ' » ! ■ .«>■ m ■ i ii -  i — ■ »r  ■ ■ —  « i n < »  iu  S a m  iA a  m

sorahina. All these diseases are new records. The sympto
matology and etiology of thtseleaf spot diseasesare described.

The leaf spot disease caused by Blpolaris hawaiiensis 
was found to be severe in nurseries and young pains during 
rainy season. Symptoms on the leaves appeared on the spear 
or youngest opened frond as small, pale green spots which 
later attained 10-43 nm in diameter. Thetrroaon (1939) reported 
Helminthosporium sp. on oil palm seedlings from Malaya.Bull 
(1954), Dupriea and Bredas (1957), Johnston (1959), Turner 
and Bull (1968) and Trafton and Washburn (1969) also reported



Helmlnthosporlum sp. from various oountrios. Kovachich 
(1954) reported Prechslera halodes var. elaelcola. on the 
adult palms from Zaire, PreahBlera rostrate fron Malaya. 
(Williams and Liu, 1976). Xt is likely that organisms 
reported by earlier workers in different nane3 refer to 
the same organism, vis. Blpolaris hawallenals. recorded 
during the present investigation.

Inoculation studies on the attached and detached oil 
palm leaves with spore suspension and culture bits of 
Bjpolarls hawallenslg developed typical symptoms of the 
disease. Initial symptoms were noticed in 4-5 days when 
inoculated with the spore suspension and in 5-6 days whan 
inoculated with culture bits in injured leaves. Uninjured 
leaves showed symptoms in 5-6 days of inoculation. Jimenez 
and Keyes (1977) reported that the leaf disease due to 
HBlmlnthQ3Porlum spp. developed on those leaves which were 
injured by insects. Buakley and Allen (1951) reported that 
seedling susceptibility to infection by Holminthoaporlum 
sp. was influenced by wounds.

Leaf spot disease caused by Botrvodinlodla thactoromae 
was observed in nurseries and isolated palms in the main- 
field throughout the year. The attack due to this fungus



was seen on the distal end of the leaf. Lesions appeared 
as small clear spots initially and later developed into 
neorotic patches covering nearly the entire loaf let.
Revise (1963) from Ivory Coast and Turner and Bull (1968) 
from Peninsular Malaysia reported B, theobromae from oil 
palm seedlings. Williams and Liu (1976), Alibert (1944) 
and Hughes (1933) also reported B. theobromae in adult 
palms,

Zn the inoculation studies, symptoms appeared in 
Injured attached/detached leaves In 2-3 days when inoculated 
with spore suspension and in 3-4 days when inoculated with 
culture bits of Botrvodlolodia thacbromae. In uninjured 
leaves infection appeared in 4 -3  days* The percentage in
fection was higher in Injured leaves than in uninjured 
leaves.

The leaf spot disease caused by Colletotriohum 
aloeoaporioldes was observed in nurseries and main£le/ld 
Airing monsoon season. Symptoms on the leaves appeared 
initially as small brown dots which enlarged with circular 
to Irregular brown border and were surrounded by pale yellow 
halo. The adjoining spots eventually coalesced and formed 
Irregular necrotic patches. Staner (1929) from Belgian 
Congo and Jagoe and Heath (1954) from Peninsular Malaysia



reported Colletotrichum sp* on oil palm. McIntosh (1951) 
reported Glomerella clnculata from Belgian Congo; Punnea 
soothronpoct (1969) reported C. aloeosporloldes from 
Conbodia. Thompson (1940) reported C. capaici from Malaya, 
Kovachich (1957) reported Glomerella cinqulata from Belgian 
Congo; wateroton (1953) from Nigeria.

Inoculation with the spore suspension and culture 
bits of Colletotrichum qloeosporioide9 on the attached/ 
detached oil palm leaves produced symptoms in 2-4 days in 
Injured leaves whereas, in uninjured leaves 5-6 days were 
required to initiate symotom3* The percentage of infection 
was more in injured leaves than in uninjured leaves. Jimenez 
and Reyes (1977) recorded that the leaf disease due to 
Colletotrichum sp. developed on the wounds caused by insects.

The leafspot disease caused by Curvularia qanloulata 
was found severe in nurseries during rainy season. Symptoms 
appeared as yellow spots Initially. Eventually they enlarged 
and became irregular with light brown centre and reddish 
brown margin attaining 7-8 mm in length. Heath (1955) and 
Turner and Bull (1968) reported Curvularia sp. and Williams
(1969) reported C. eracrostidla on oil palm seedlings.
Turner and Gillbank (1974) and Williams and Liu (1976) from 
Malaysia and Khisa and Choudhury (1986) from Bangladesh
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reported C. fallen in oil palm* williams (1969) reported 
C* lunata from Asia. Williams and Liu (1976) reported 
&  lunata var. a aria from Malaysia. Xt is likely that ell 
the pathogen reported by earlier workers refer to the same 
organism Via** C. qenieulata.

Inoculation studies with Curvularia qenieulata showed 
Infection in injured leaves either attached or detached in 
2-3 days when inoculated with the spore suspension and 3*4 
days when inoculated with culture bits* Symptoms appeared 
in uninjured leaves in 4-5 days* However* the percentage 
infection was higher in injured than in injured leaves.

Loaf spot disease caused by Fusarium oallldorosaum was 
observed in nurseries during rainy season* symptoms on the 
leaves appeared as minute spots surrounded by yellow halo.
The spots enlarged gradually to form irregular nearotic 
patches.

Fusarlum sp. was reported from Sierra Leone (Leighton* 
1933), F, ooevsoorum and F. aolanl from Malaya (Thompson* 
1940), F. monillformae from Nigeria (Bull* 1954)* F. equiaeti 
from peninsular Malaysia (Johnston, 1962) and F. laterltium 
from Sabah (Williams and Liu* 1976) causing leaf diseases 
of oil palm. Bull (1954) and Turner (1971) isolated Fuaarlum 
species from oil palm seedlings from Nigeria and Malaysia 
respectively. Xt is likely that all the species reported by 
earlier workers refer to the same organism viz.* F. nalli- 
doroseum; recorded during the present investigation.



Inoculation with the spore suspension and culture bits 
of Fusarium pallidoroseum showed symptoms in 4-6 days of 
inoculation both in the attached and detached leaves which 
are injured. The infection ranged from 60-80 per cent in 
the injured leaves. No symptom was visible in uninjured 
leaves.

Leaf spot disease caused by Phoma sorchina was obser
ved in nurseries during rainy season, symptoms on the 
leaves appeared Initially as small dots, which soon enlarged 
to attain a size of 9-30 mm in diameter. Sanchez potes
(1970) reported Phoma sp. causing leaf spot disease of oil 
palm from Sierra Leone and Williams and Liu (1976) from 
Sabah. It is likely that all the specie reported by earlier 
workers refer to the same organism viz.. Phoma sorchina. 
recorded during the present Investigation. Inoculation 
studies in the attached/detached leaves of oil palm with 
P. sorchina showed symptoms in the injured and uninjured 
leaves in 2-3 days and 3-4 days of inoculation respectively.

The results of laboratory evaluation on the effect 
of seven different fungicides on the growth of Blpolaris 
hawallensls on solid media indicate that Bordeaux mixture 
2300 ppm, Cuman L 3003 ppm end Dithane m-45 1000 ppm caused 
complete inhibition. Bavi stin was found to be least effe
ctive. cox (19S6) reported that Maneozeb (0.13 per cent) 
was effective in inhibiting the growth of Helminthosporlum



mavdlo. Padmanabhan gt ol., (1963) reported that Copper 
^oxyehlorid* was effective in inhibiting H. orvaae. Vir 
and Raychaudhuri (1968) reported that Aureofungin sol was 
effective in inhibiting H. qramlneum. Owivedl and Shukla 
(1983) reported that H, halodas was sensitive to Thlram,
Cunan h, 2ineb and Aureofungin sol. Pawar and Patil (1978) 
reported that Lithane M-45 and Aureofungin inhibited the 
eporuiation of H. rostratun. Edington at al., (1971) 
reported that, with the exception of Torula herbarum. all 
meatoers of Porosporae like Blpolatis aoroklnanum, curvularle 
genlculata etc. were insensitive to Bemomyl.

The growth of Botrvodjolodla theobromae was completely 
inhibited by Bavistin 500 ppm, Bordeaux mixture 10, OOOpptn, 
Lithane M-45 1000 ppm and Fytolan 2000 ppm* Foltaf and 
Cuman U 1000 ppm were found least effective* Vijayan (1978) 
Obtained complete Inhibition of the radial growth of
B. thedbromae with Bavistin 230 ppm and Lithane M-45 lOOOppm* 
Agarwal et a.I., (1982) reported that Aureofungin sol 100 ppm 
was effective in inhibiting the growth of the fungus. Om 
Gupta and Nema (1978) reported that Slram 1000 ppm was not 
effective against B. thedbromae.

Total inhibition of the growth of Colletotrlchum 
oloaosporioldea was obtained with seven different fungicides



viz., Dithane M-45 1000 ppm, roltaf 2000 ppm, Bavistin 
1000 ppm and Bordeaux mixture 10; 000 ppm. Fytolan was 
not found 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. canaid. Kumaga (1964) reported that Ziram 
(0.2 per cent) was effective against C. qloeosporloldes. 
Okigo (1978) obtained good control on the mycelial growth 
of C. gloeosporioldea with Captafol. Solel and Oren (1978) 
revealed that Bordeaux mixture, Captafol, Maneb and 
Maneozeb were effective against C. qloeosporloldes 
Karunakaran (1981) obtained complete inhibition of the 
mycelial growth of C. qloeosporloldes with Bordeaux 
mixture and Fytolan.

In vitro studies conducted on the effect of fungi
cides revealed that complete inhibition of the radial 
growth of Curvularia qenlculata was obtained with Bordeaux 
mixture 2500 ppm, Cuman h 3000 ppm and Dithane M-45 1000 ppm 
The above fungicides were significantly superior to the 
other fungicides tested. Bavistin was found to be the 
least effective. Heath (1958) reported that copper oxyoh- 
loride 0.1 per cent was very effective in controlling oil 
palm leaf blight caused by Curvularia sp. Turner (1967)



observed growth inhibition of Curvularia sp. with Dithane 
M-45, Saikia (1982) reported that Cuman U 1000 ppn, 
Aureofiungin 200 ppm, Copper oxyehlorlde 4000 ppm and Dithane 
M-43 2000 ppn inhibited the growth o£ C. eracrostldl.
Donald and Erwin (1973) reported that dark spored menbers 
o£ Dsutrctnycetea were insensitive to Bonomyl.

Bavistin 250 ppm, Bordeaux mixture 2500 ppm, Cuman L 
2000 ppm, Dithane M-45 2030 ppm end Fytolan 1000 ppn aaused 
a enrol eta inhibition of the growth of 1 uoarium pallldoroaeum. 
Khanna and Chandra (1977) observed that Aureofungin was 
effective against Fusarlum sp, Zenoin (1978) reported that 
Bordeaux mixture was effective in Inhibiting Fusarlum spp. 
Gudri et al., (1982) reported that Bavistin (0.1 par cent), 
Zirlde, Difolatan, Dithane M-45 each at 0.2 per cent concen
tration inhibited the radial growth of Fusarlum sp. on solid 
madia.

She mycelial growth o£ ghoma goronlna was completely 
inhibited by Bavistin 250 ppm, Bordeaux mixture 2500 ppm, 
Dithane M-45 1000 ppm, Foltaf 3000 ppn and Fytolan 1000 ppm, 
and were significantly superior to other fungicides tested. 
Maduewesi (1977) observed that Dithane M-45 was effective 
in inhibiting P. sorghina. Brown and Hendrix (1978) 
reported Benomyl and Captafol were effective in inhibiting
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growth of Phema app. Rebenko gt aĵ ., (1978) reported that

Bordeaux mixture wa3 effective in Inhibiting the mycelial 
growth of P. vitlcola. Kansk ofc al.., (1981) reported 
Difolatan (Captafol) was effective In inhibiting Phoma spp.

She leaf spot disease caused by Colletotrlchum 
gloaosporloidas was observed in all oil palm plantations 
in /tarsia in a serious proportion especially dicing non
soon periods, so an attempt was made to control the dise
ase with fungicides under field conditions. Field evalua
tion conducted against leaf spot disease caused by C. gl.oeo- 
ai-orloldes indicated that all the fungicides tested vis. 
Bavistin, cithano M-45, Foltaf and Cuman Xj were effective. 
Eventhough Bordeaux mixture gave excellent results in the 
laboratory, tho same was not tried for field evaluation as 
it showed phynotoxic symptoms. Bavistin wag found bo be 
the best treatment. Mendoza (1977} indicated that applica
tion of Dithane M-45 and Manab gave good oontrol against 
C. qlcaosporloldea. tCarunekaran (1931) reported that 
Bordeaux mixture, Dithane 2-78, Pytolan, Cuman &, Dlfolatan 
and Bavlotin reduced the percentage of infection caused by 
C. qloaosPorlolde3. /.otse at al.., (1931) reported Captaf ol 
and Copper oxychloride reduced the incidence of diaease 
caused by C. ciloeosporloldea.



SUMMARY



SUMMARY

A quarterly survey for a period of one year was 
conducted In the oil palm growing areas of Palode, Anchal, 
Kulathupuzha and Thodupusha to study the occurrence of the 
various leaf spot diseases affecting oil palm. Six leaf 
spot diseases were recorded in these plantations. They 
include the leaf spots caused by Blpolaris hawailensia, 
Botryodlplodia thecbrcnae. Colletotrlchun aloeosporioidas. 
Curvularia aeniculata. Fusarlun paiildoroseum and Phoma 
sorchina. All these are new records from India. Of the 
six leaf spot diseases, the leaf spot caused by
C. qloeosporloldes was found to be the most severe.

Studies on symptomatology and etiology of different 
leaf spot diseases of oil palm caused by Blpolaris hawallenala. 
Botryodlplodia theobromae. Colletotrichum qloeosporloides. 
Curvularia ceniculata. Fusarlum paiildoroseum and Phoma 
sorghlna were made. The pathogenicity of the above six 
fungi was established by following Koch's postulates. Ino
culation studies on oil palm, both in injured and uninjured 
leaves with the spore suspension and culture bits of the 
above six leaf spot causing organisms showed that infection 
percentage was higher on injured leaves.

In, vitro evaluation of fungicides on the inhibition 
of mycelial growth of Blpolaris hawailensls showed that



complete inhibition was noticed with Bordeaux mixture, 
cuman h and Dithane M-45,

corpleto inhibition of raycalial growth of Botrvodlp- 
lodia theobromae was Observed with Bavistin, Bordeaux 
mixture, Dithane M-45 and Fytolan in the in vitro studies,

Total inhibition of the mycelial growth of Colleto
trlchum qloaoBPorloldea was recorded with Bavistin, Bordeaux 
mixture, Dithane M-45 and Foltaf in in vitro studies,

Xn vitro evaluation of fungicides on the inhibition 
of mycelial growth of Curvulerla geniculate showed that 
complete inhibition was noticed with Bordeaux mixture, Cuman 
and Dithane M-45. Bavistin was found to be the least 

effective.

out of seven fungicides tested for the inhibition of 
mycelial growth of Fusarium pallldoroseum. it was noticed 
that Bavistin, Bordeaux mixture, Cuman It, Dithane M-45 and 
Fytolan completely Inhibited growth.

v Complete inhibition of the nyaelial growth of the 
Phoma sorqhlna. was noticed with Bavistin, Bordeaux mixture, 
Dithane M-45, Foltaf and Fytolan in in vitro studies.

The results of a field trial carried out indiaated 
that Bavistin (0.1 per cent) Dithane M-4S, Foltaf and Cuman U 
were effective in controlling the disease, Bordeaux mixture 
was not included in the field study due to high phytotaxic 
effect of copper on oil palm.
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Analysis of variance table 
Effect o£ different fungicides on the radial growth of 
Blpolarls hawaliensla on social madia (poisoned food technique)

Source ss d£ MS r

Total 26410.25 62 _
Treatments 28892.08 20 1419.60 3272.63**
Error 18.22 42 0.43

CD for comparison • 1=08
**S±gnifleant at 5% and 1% level

Appendix - 11 
Analvsiis of variance table

Effect of different fungicides on the radial growth 
of Botryqdlplodla theobromae on solid media 

(poisoned food technique)

Source SS df m F

Total 15657.69 62
Treatments 15413.69 20 770.68 182.66**
Error 244.00 42 5.81 -

CD for comparison » 3.97
^Significant at 5% and 1% level



Appendix - XXX
Analysis of variance table

Effect o£ different fungicides on tho radial growth 
of Colletotrlchun qloaosporioidas on solid media

(poisoned food technique)

Source S3 df MS F

Total 14025.31 62 — —
Treatments 13827.19 20 691.36 146.56**
Error 198.125 42 4.72 -

CD for comparison a 3.58
••Significant at 55= and 154 level

Appendix - IV 
Analysis of variance table 

Effect of dififeren't fungicides on the radial growth
of Curvularia aenlculata on solid nedia

(poisoned food technique)

Source SS df MS F

Total 21745.72 62 ..
Treatments 21721.69 20 1086.08 1898.18**
Error 24.03 42 5721.73 —

CD for comparison =» 1.25
••Significant at 5% and 154 level
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Appendix - V 
Analysis of variance table 

Effect of different fungicides on the radial growth
of Fusarlum paiildoroseum on solid media

(poisoned food techniaue)

Source SS df MS J?
Total
Treatments
Error

20308.97 52 - 
20274.16 20 1013.71 

34.81 42 0.83
1223.00**

CD for comparison a 1.50 
••Significant at 555 and 155 level

Appendix - VI 
Analysis of variance table

Effect of different fun aid das on the radial orowth
of Phoma sorahina on solid media

(poisoned food techniaue)

Source SS df MS P

Total 10666.50 62 _ _
Treatments 10653.59 20 532.68 1733.47**
Error 12.91 42 0.31 -

CD £or comparison a 0.91 
••Significant at 555 and 155 level
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Appendix - VII 

Analysis or variance table

rjeld evaluation of fungicides against leaf spot 
disease caused by Colletotriohum aloeosporloides

Scurce D .F . s . s . M .S .S . F

Treatments 4 5797841 144.946 25.8997**

Error 14 78.35026 5.596 -

CD for comparison a 3.633 
♦♦Significant at 5% and 1% level
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ABSTRACT

A survey was aonducted in the oil palm growing areas 
of Palode, Anchal, Kulathupuzha and Thodupuaha. Six leaf 
spot diseases were noticed. They include the leaf spots 
caused by Bjpolarls hawallensls, Botryodlplodia thaobromae, 
Colletotrichum qloeosporloldes, Curvularia qeniculata, 
Pusarium paiildoroseum and Phoma sorqhlna. All these are 
new records from India. Out of the six leaf spot diseases, 
the leaf spot caused by C. qloeosporloldes 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 studies with six leaf spot causing patho
gens showed that injury to leaves makes the plant more sus
ceptible to leaf spot disease. The percentage of infection 
was more in injured leaves than in uninjured leaves.

In invjtro evaluation of fungicides showed that 
Bordeaux mixture, Dithane M-45 and roltaf ware effective. 
Bavistin controlled all the pathogens, except B. hawallensls 
and C. qeniculata.

The leaf spot disease caused by C. qloeosporloldes 
was observed in all oil palm plantations in Kerala in a



serious proportion, especially during monsoon periods. 
Field evaluation of fungicides against the above disease 
indicated that Bavistin, Dithane M-45, Foltaf and cuman h 
were effective.




