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ABSTRACT

Oil palm (Elaeis guineensis jacq.) is the most important commodity crop in Malaysia as
it contributes 5% of gross national income. Leaf spot disease of oil palm occurs on
leaves of all ages particularly on juvenile palms. This disease can cause revenue lost to
nursery owners as it affects the growth and quality of the seedlings. Nonetheless, the
identity of the causal pathogen is still unknown and often misidentified with other
symptoms such leaf blight and anthracnose disease. Therefore the objectives of this
study were 1. To isolate pathogenic fungi from symptomatic juvenile oil palm leaves ii.
To identify the isolated fungus based on morphological and molecular characteristics.
Morphological characteristics were studied based on the visible nature and microscopic
view of each fungal culture. While for molecular identification, isolated fungal genomic
DNA was amplified using ITS1 and ITS4 primer sets and sequenced for identification
purpose. The obtained sequences were resulted to BLAST analysis on GenBank
sequence database to match the isolates at species level. All the six isolates studied were
identified as Lasidiplodia theobromae, Pestalotiopsis microspora, Curvularia
eragrostidis, Phoma herbarum and Nigrospora Sphaerica. Lastly, pathogenicity test was
conducted on six months old healthy commercial DxP oil palm seedlings. Two potential
fungal isolates which may be related to leaf spot disease were selected, P. microspora
and C. eragrostidis. As a conclusion, in this study both P. microspora and C.
eragrostidis fungi have been identified as the causal pathogen of leaf spot disease on
juvenile oil palm seedlings based on the reproducibility of leaf spot symptoms and

severity of the foliar symptoms displayed through the pathogenicity test conducted.
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ABSTRAK

Kelapa sawit (Elaeis guineensis Jacq.) adalah tanaman komoditi yang paling penting di
Malaysia kerana ia menyumbang 5% daripada pendapatan kasar negara. Penyakit bintik
daun sawit berlaku pada daun dari semua peringkat umur terutamanya di peringkat anak
sawit di nurseri. Penyakit ini boleh mendatangkan kerugian kepada pemilik nurseri
kerana ia boleh menjejaskan pertumbuhan dan kualiti anak sawit. Namun begitu, identiti
patogen penyebab masih tidak diketahui dan sering disalah tafsir dengan gejala penyakit
yang lain seperti antraknos daun dan penyakit bintik berpusar. Oleh itu, objektif kajian
ini adalah i. Untuk menjalankan pemencilan patogen kulat daripada daun sawit yang
mempamerkan simptom-simptom penyakit bintik daun. ii. Untuk mengidentifikasi
patogen kulat yang dipencilkan berdasarkan ciri-ciri morfologi dan molikul. Ciri-ciri
morfologi setiap kulat yang dipencilkan dikaji berdasarkan diskripsi yang kelihatan pada
mata kasar dan secara mikroskopik. Disamping itu, identifikasi secara molikul
dilakukan dengan mengekstrak DNA genomik kulat-kulat yang telah dipencilkan dan
diamplifikasi menggunakan set pencetus ITS1 dan ITS4 serta diikuti dengan teknik
penjujukan nukleotida DNA. Kemudian, jujukan nukleotida DNA yang diperolehi
digunakan bagi menjalankan analisis BLAST pada pangkalan data jujukan di
GenBank.bagi tujuan identifikasi pada peringkat spesies. Kesemua enam isolat kulat
yang dikaji telah berjaya diidentifikasi sebagai Lasidiplodia theobromae, Pestalotiopsis
microspora, Curvularia eragrostidis, Phoma herbarum dan Nigrospora Sphaerica.
Akhir sekali, ujian kepatogenan telah dijalankan pada anak sawit DxP komersial yang

berumur enam bulan. Dua kulat yang dipencilkan dan dipercayai sebagai patogen yang
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menyebabkan penyakit bintik daun; P. microspora dan C. eragrostidis telah dipilih
untuk ujian kepatogenan. Sebagai kesimpulannya, kulat P. microspora dan C.
eragrostidis telah dikenalpasti sebagai penyebab atau patogen yang menyebabkan
penyakit bintik daun pada anak sawit berdasarkan penghasilan semula simptom-simptom
penyakit bintik daun. serta peratus keterukan simptom pada daun anak sawit yang

dipamerkan dalam ujian kepatogenan yang telah dijalankan

xiii



CHAPTER 1

INTRODUCTION

Oil palm, (Elaeis guineensis jacq.) is a primary commodity crop grown in Malaysia. Oil
palm was introduced into Malaya by British in the early 1870’s, as an ornamental palm
and was first planted as a commercial crop in 1917 and increased rapidly from 1960s
when the demand for vegetable oil rise. Even though oil palm is not a native crop, to
date Malaysia has become the second largest producer of palm oil after Indonesia. Palm
oil contributes 5.1% of Malaysia’s gross national income (Ewers ef al., 2011). Palm oil I
s used in a wide range of products in terms of foods, pharmaceutical products, body-care
products and most recently as biodiesel. Pessimistically, it has been reported that the
economic loss caused by Ganoderma disease in Malaysian oil palm was between
RM225 million to RM1.5 billion per year (Ommelna et al., 2012). Even though varies
methods have been introduced to control this disease, unfortunately to date; none of the
methods gave promising results in controlling Ganoderma disease in plantations.
Therefore, quality and resistant seedling materials would be the best solution in
countering any field disease and improving the yield of each palm transferred to the
field. Thus, this study has undertaken the effort on the identification of symptoms and

causal pathogen that is causing leaf spot disease of oil palm seedlings at the nursery
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stage that could decrease the immune system of the seedlings and make it prone to other
diseases as well when transferred to the field.

Leaf spot can occur at all stages of oil palm life span. Then again the most susceptible
stage would the nursery stage where the metabolism and development of the palm are
still in progress (Elliot, 2005). Nursery stage is a critical stage where intense care should
be applied to avoid more losses in future, in terms of disease management and yield of
production. Generally, leaf spot that occur in palms are caused by fungi. In addition,
there are a wide range of fungal pathogens that had been associated with this disease.
Manifestation of favorable condition and temperature could worsen and facilitate spread
to the adjacent palms (Elliot, 2005). Thus, early detection of is disease is crucial in

providing quality and healthy seedlings to the oil palm industry.

Therefore the objectives listed to conduct this study are as follows:

1. To isolate pathogenic fungus from symptomatic oil palm leaves

2. To identify the causal fungus based on morphological characteristics

and molecular tools



REFERENCES

Aderungboye, F. O. 1977. Diseases of the oil palm. PANS, 23(3), 305-326.

Bate-Smith EC, Metcalfe CR (1957) Leucanthocyanins .3. The nature and systematic
distribution of tannin in dicotyledonous plants. J Linn Soc (Bot) 55:669—705

Carter, C., Finley, W., Fry, J., Jackson, D. & Willis, L. (2007): Palm oil markets and
future supply. European Journal of Lipid Science and Technology 109: 307-314.
Corley, R. H. V., & Tinker, P. B. H. 2008. The oil palm. John Wiley & Sons.

Das Ranjana, Chutia M, Das K, Jha DK (2010) Factors affecting sporulation of
Pestalotiopsis disseminata causing grey blight disease of Persea bombycina
Kost., the primary food plant of muga silkworm. Crop Prot 29:963-968

Doungsa-Ard, C., P. Athipunyakom and R.G. Shivas, 2011. Curvularia (Curvularia
oryzae). http://www.padil.gov.au/thai-bio/Pest/Main/140456/30855.

Dr. Rajiv Sahay, July 14, 2004. Under the Scope .Atticle retrieved from IEQ
Review(https://www.google.com.my/)

Dutta, J., Gupta, S., Thakur, D., & Handique, P. J. 2015. First report of Nigrospora leaf
blight on tea caused by Nigrospora sphaerica in India. Plant Disease, 99(3), 417-
417.

Elliott, M. L. (2011). Pestalotiopsis (Pestalotia) diseases of palm. The Institute of Food
and Agricultural Sciences (IFAS) , University of Florida

Elliott, M. L. 2005. Leaf Spots and Leaf Blights of Palm1. The Institute of Food and
Agricultural Sciences (IFAS) , University of Florida

Elliott, M. L., Broschat, T. K., Uchida, J. Y., & Simone, G. W. (2004).Compendium of
ornamental palm diseases and disorders. American Phytopathological Society
(APS Press).

Escalante, M., Damas, D., Marquez, D., Gelvez, W., Chacén, H., Diaz, A., & Moreno,
B. (2010). Diagnosis and evaluation of pestalotiopsis, and insect vectors, in an

oil palm plantation at the South of Maracaibo Lake, Venezuela.Bioagro, 22(3),
211-216.

European palm Oil Alliance (2014) Palm Oil Statictics. Palm Oil Research. Retrieved
from http://www.palmoilresearch.org/statistics.html

European Palm Oil Alliance. 2014. The Palm Oil Story; Facts and Figures.

54


http://www.padil.gov.au/thai-bio/Pest/Main/140456/30855
https://www.google.com.my/
http://www.palmoilresearch.org/statistics.html

Ewers, R.M., Didham, R.K., Fahrig, L., Ferraz, G., Hector, A., Holt, R.D., 2011. A
largescale forest fragmentation experiment: the stability of altered forest
ecosystems project. Phil. Trans. R. Soc. (B) 366, 3292e3302.

Holliday, P. (1980). Fungus diseases of tropical crops. Courier Corporation.

Jeon YH, Kim SG, Kim YH (2007) First report on leaf blight of Lindera obtusiloba
caused by Pestalotiopsis microspora in Korea. Plant Pathol 56:349

Joshi SD, Sanjay R, Baby UI, Mandal AKA (2009) Molecular characterization of
Pestalotiopsis spp. associated with tea (Camellia sinensis) in southern India using
RAPD and ISSR markers. Indian J Biotechnol 8(4):377-383

Kern, M. E. and Blevins, K. S. (1999), Micologia Médica. 2. ed. Sao Paulo: Premier.
pp- 256.

Kittimorakul, J., Pornsuriya, C., Sunpapao, A., & Petcharat, V. (2013). Survey and
incidence of leaf blight and leaf spot diseases of oil palm seedlings in Southern
Thailand. Plant Pathology Journal, 12(3), 149.

Korsten L, De Jager ES, De Villers EE, Lourens A, Kotze JM, Wehner FC (1995)
Evaluation of bacterial epiphytes isolated from avocado leaf and fruit surfaces
for biocontrol of avocado postharvest diseases. Plant Dis 79:1149

Kovachich, W. G. (1954). A leaf disease of the oil palm (Elaeis guineensis) caused by
Helminthosporium halodes Drechsler var. elaeicola var. nov.Transactions of the
British Mycological Society, 37(4), 422-INS.

Kusai, N. A., Azmi, M. M. Z., Zulkifly, S., Yusof, M. T., & Zainudin, N. A. I. M.
Morphological and molecular characterization of Curvularia and related species

associated with leaf spot disease of rice in Peninsular Malaysia. Rendiconti
Lincei, 1-10.

Lanoiselet V, Cother EJ, Ash GJ (2005) Risk Assessment Of Exotic Plant Diseases To
The Australian Rice Industry, With Emphasis On Rice Blast. Farrer Centre
Charles Sturt University, 29-30

Li, Y. P., You, M. P., Khan, T. N., Finnegan, P. M., & Barbetti, M. J. (2014). First
report of Phoma herbarum on field pea (Pisum sativum) in Australia. Plant
Disease, 98(6), 790-796.

Li, Y. P, You, M., Finnegan, P., Khan, T., Lanoiselet, V., Eyres, N., & Barbetti, M. J.
(2012). First report of black spot caused by Boerema exigua var. exigua on field
pea in Australia. Plant Disease, 96, 148—149.

Liu, H., Pan, G., Luo, B., Li, T., Yang, Q., Vossbrinck, C. R., ... & Zhou, Z. (2013).
Intraspecific polymorphism of rDNA among five Nosema bombycis isolates
from different geographic regions in China. Journal of invertebrate
pathology, 113(1), 63-69.

55



Maharachchikumbura, S. S., Guo, L. D., Chukeatirote, E., Bahkali, A. H., & Hyde, K.
D. 2011. Pestalotiopsis—morphology, phylogeny, biochemistry and
diversity. Fungal Diversity, 50(1), 167-187.

Malaysian Palm Oil Council. 2015. Malaysian palm Oil Industry. Retrieved from
http://www.mpoc.org.my/Malaysian_Palm_Qil_Industry.aspx

Manamgoda, D. S., Cai, L., McKenzie, E. H. C., Crous, P. W., Madrid, H.,
Chukeatirote, E., et al. (2012). A phylogenetic and taxonomic re-evaluation of
the Bipolaris-Cochilobolus-Curvularia complex. Fungal Divers, 56, 131-144.

Molecular Cloning: A Laboratory Manual (2nd ed., pp. 10.51-10.67.). (1989).

Nakarin, S., Kannaporn, S., Jaturong, K., & Saisamorn, L. (2013). First report of leaf
spot disease on oil palm caused by Pestalotiopsis theae in Thailand. Journal of
General Plant Pathology, 79, 277-279.

Ommelna, B. G., Jennifer, A. N., & Chong, K. P. (2012). The potential of chitosan in
suppressing Ganoderma boninense infection in oil-palm seedlings. J Sustain Sci
Manage, 7(2), 186-192.

Pinruan, U., Rungjindamai, N., Choeyklin, R., Lumyong, S., Hyde, K. D., & Jones, E.
G. 2010. Occurrence and diversity of basidiomycetous endophytes from the oil
palm, Elaeis guineensis in Thailand. Fungal Diversity, 41(1), 71-88.

Pomsuriya, C., Sunpapao, A., Srihanant, N., Worapattamasri, K., Kittimorakul, J.,
Phithakkit, S., & Petcharat, V. 2013. A Survey of Diseases and Disorders in Oil
Palms of Southern Thailand. Plant Pathology Journal, 12(4), 169.

Rajagopalan, K. (1973). Effectiveness of certain fungicides in controlling Cercospora
leaf spot of oil palm (Elaeis guineensis Jacq.) in Nigeria. Journal of the Nigerian
Institute for Oil Palm Research, 5, 23-30.

Rawal, R. D., & Ullasa, B. A. (1989). Management of anthracnose of banana through
fungicidal sprays. Plant Disease Research, 4(1), 24-26.

Reis EM (1991) Integrated Disease Management—The Changing Concepts Of
Controlling Head Blight And Spot Blotch. In: Saunders DA (ed) Wheat for the
Nontraditional Warm Areas: 165-177

Salleh, B. S. B., Safinat, A., Julia, L., & Teo, C. H. 1996. Brown spot caused by
Curvularia spp., a new disease of asparagus. BIOTROPIA-The Southeast Asian
Journal of Tropical Biology,

Sezer A, Dolar FS (2012) Colletotrichum acutatum, a new pathogen of hazelnut. J
Phytopathol 160:428—430

Shahnaz M. 2014. Malaysia’s Push for Sustainable Palm Oil Success. Global
Aglnvesting. Retrieved from
http://www.globalaginvesting.com/news/blogdetail ?contentid=4842

56


http://www.mpoc.org.my/Malaysian_Palm_Oil_Industry.aspx
http://www.globalaginvesting.com/news/blogdetail?contentid=4842

Shen, H. F., Zhang, J. X., Lin, B. R., Pu, X. M., Zheng, L., Qin, X. D., ... & Xie, C. P.
2014. First Report of Pestalotiopsis microspora Causing Leaf Spot of Oil Palm
(Elaeis guineensis) in China. Plant Disease, 98(10), 1429-1429.

Sime Darby. 2014. Palm Oil Facts and Figures

Sivanesan A. Cochliobolus eragrostidis. (n.d.). Descriptions of Fungi and Bacteria,
CABI Bioscience, Bakeham Lane, Egham, Surrey, TW20 9TY, UK.101-101.

Soylu, S., Dervis, S., & Soylu, E. M. 2011. First Report of Nigrospora sphaerica
Causing Leaf Spots on Chinese Wisteria: A New Host of the Pathogen. Plant
Disease, 95(2), 219-219.

Steyert RL (1949) Contribution a’ 1’e’tude monographique de Pestalotiade Not. et
Monochaetia Sacc. (Truncatella gen. nov. et Pestalotiopsis gen. nov.) (in French
with English summary). BullJard Box E “ tat Brux 19:285-354

Sulaiman, R., Thanarajoo, S., Kadir, J., & Vadamalai, G. 2012. First Report of
Lasiodiplodia theobromae Causing Stem Canker of Jatropha curcas in
Malaysia. Plant  Disease, Volume 96, Number 5  Page 767
http.//dx.doi.org/10.1094/PDIS-06-11-0482-PDN(PDIS-06-11-0482-PDN), 767-
767. Institute of Tropical Agriculture, Universiti Putra Malaysia, 43400 UPM
Serdang, Selangor Darul Ehsan, Malaysia; J. Kadir, Department of Plant
Protection, Faculty of Agriculture, Universiti Putra Malaysia, 43400 UPM
Serdang, Selangor Darul Ehsan, Malaysia; and G. Vadamalai, Institute of
Tropical Agriculture and Department of Plant Protection, Faculty of Agriculture,
Universiti Putra Malaysia, 43400 UPM Serdang, Selangor Darul Ehsan,
Malaysia.

Sunpapao, A., Pornsuriya, C., & Kittimorakul, J. 2014. Phytoparasitica.Disease Note:
Identification of Curvularia Oryzae as Cause of Leaf Spot Disease on Oil Palm
Seedlings in Nurseries of Thailand, Volume 42(Issue 4), Pp 529-533.

Suwandi Akino, S., Kondo, N., 2012. Common spear rot of oil palm in Indonesia.
Plant. Dis. 96, 537e543.

Suwannarach, N., Sujarit, K., Kumla, J., Bussaban, B., & Lumyong, S. 2013. First
report of leaf spot disease on oil palm caused by Pestalotiopsis theae in
Thailand. Journal of General Plant Pathology, 79(4), 277-279.

Turner, P. D. 1981. Oil palm diseases and disorders. Qil palm diseases and disorders.

Wei, J., & Xu, T. 2002. Biodiversity of endophytic fungi Pestalotiopsis.Chinese
Biodiversity, 11(2), 162-168.

Xu L, Kusakari S, Hosomi A, Toyoda H, Ouchi A (1999) Postharvest disease of grape
caused by Pestalotiopsis species. Ann Phytopathol Soc Jpn 65:305-311

57



Zhang, M., Wu, H. Y., Tsukiboshi, T., & Okabe, 1. 2010. First Report of Pestalotiopsis
microspora Causing Leaf Spot of Hidcote (Hypericum patulum) in Japan. Plant
Disease, 94(8), 1064-1064.

Zulkifli A.M, Idris O. 2014. Code of Good Nursery Practice for Oil Palm Nurseries.
Malaysian Palm Oil Board (MPOB).

58





