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ABSTRACT 

 
Leaf spot diseases are the most widely spread foliar disease in date palm. No records on the 

causal agent of these disease in Qatar. In this study pathogens were isolated purified and 

identified based on their morphological characters. Three genera of fungi (Alternaria, 

Thielaviopsis and Helminthosporium) were identified and confirmed to cause leaf spot disease in 

date palm in Qatar. The resistance of five date palm cultivars (khalas, Shish, Barhi, khnizy and 

Zirar) to these fungi was evaluated based on pathogenicity tests on palm under greenhouse 

conditions. Fifteen days post inoculation, the whole inoculated leaf showed typical symptoms 

like the origin from which it was isolated. Alternaria was the most aggressive one on all 

cultivars. All palms from five cultivars showed differences in resistance level between cultivars. 

Khenizi cv. was the most tolerant while Zarir cv and Shish cv was the most susceptible ones. On 

the other hand, Khalas cv showed different levels of resistance depend on the pathogen. The 

morphological identification was confirmed by molecular sequencing of ITS regions of each 

isolate. The length of ITS-rDNA sequence was 560 bp. Sequences were compared with those 

available in public gene bank databases and confirmed the presence of three genera Alternaria 

alternate had 92 and 95% sequence identity with Alternaria alternate (Kp174670.1 and 

MG722800.1 respectively), A tenuissima had 91% sequence identity with Alternaria tenuissima 

(KU93731501) T. paradoxa had 94% sequence identity with Thieloviobsis paradoxa 

(LC228644.1) and H. velutinum had 98% sequence identity with Helminthosporium velutinum 

(KY98435801). 
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INTRODUCTION 

 
Date palm in the Gulf region is considered as one of the most important agricultural crop 

due to its heritage and economical value. The government in Qatar is considering it as one of the 

main corps for food security.  

 

Fungal pathogens attack different parts of the date palm which cause significant reduction in 

yield quantity and quality (El-Hassami et al., 2007; Abass et al., 2013). The dominant fungi 

associated with date palm are: Thielaviopsis paradoxa (Black scorch), Helminthosporium spp. 

and Alternaria spp. (leaf spots) and Botrydiplodia theobromae (Basal rot), (Al-Sharidy and 

Molan, 2008). Leaf spot diseases are widely spread in date palms orchard all over the world. 

More than 10 casual agents were recorded to give a raise to the symptoms of these diseases 

(Samir et al., 2010). The development of symptoms mostly started as small, irregular to oval 

brown to black spots about 2-5 mm in length scattered on both upper and lower surface of the 

leaves. Sometimes, some spots expanded to form a blighted area concentrated on the lower part 

of rachis. Determining causal agents of fungal diseases is very crucial in applying the right 

measurements for plant protection. This can be achieved through identification of the disease 

symptoms, morphological identification of the pathogen then confirming this identity by 

molecular means. 

 

Sensitivity to fungal pathogens differs between cultivars. This is mostly based on their genetic 

background. Both horizontal and vertical resistance play a role in controlling the spread of the 

disease in the plant. While many genes controlling the horizontal resistance (Vanderplank, 1963) 

vertical resistance is controlled by a single gene (Robinson, 1976). Screening cultivar for 
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resistance helps in reducing the spread of the diseases by planting cultivars with different 

resistance background specially for the vegetative propagated plants like date palm. Monoculture 

in other hand can results in a devastating consequence as it was the case of the spread of Bayoud 

disease in north Africa in Deglet Noor cultivar (El Hadrami et al., 1997).  

 

This paper reporting the casual agents for leaf spot diseases in Qatar and the tolerance of 

different cultivars to them.  

 

 

MATERIAL AND METHODS 

 

Isolation of the pathogens: 

 

Samples of leaflets and fronds with visible leaf spot symptoms were collected from cultivar 

Khalas grown at the Agricultural Research farm, Rawdat Al Faras, Qatar. They were washed 

with tap water, surface sterilized with 2% sodium hypochlorite solution for 3 min, rinsed with 

sterile distilled water and allowed to dry. They were cut to about 1 cm2 then plated on potato 

dextrose agar media (PDA) supplemented with chloramphenicol (Eddleman, 1998). Plates were 

incubated in the dark at 26±2 Cº for five days. Fungi isolates were purified using the single spore 

isolation technique (Constautinescu, 1988) then were stored at -20 Cº for further studies.  

 

Pathogenicity test on detached leaflets: 

 

Pathogenicity of fungal isolates were evaluated on visibly healthy detached leaflets. from 

Shish cultivar. Leaflets were surface disinfected by 1% sodium hypochlorite for two minutes, 

rinsed with distilled sterile water then allowed to dry on sterile filter paper. They were placed on 

moistened sterile filter papers inside sterilized plastic boxes. Spore suspensions (about 2.5 x 105 

spores /ml) form each fungal isolate were prepared from 7 days old culture. They were sprayed 

on the detached leaflets using hand sprayer then incubated at 26 ± 2 °C for 14 days. Spraying 

with distilled water was used as a negative control. The study was conducted in three 
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replications. The re-isolation of pathogens from the inoculated leaves was conducted on PDA 

plates to fulfil Koch’s postulates. 

 

Morphological characterization. 

 

The. The morphological identification was performed according to (Matsushima 1975). 

Hypha and conidia of 7 days old colonies grown on PDA plates were examined were examined 

using an optic light microscopic. Taxonomic keys and references were used to identify the fungi 

to the genus level (taxonomic systems of Ellis (1971), Nelson et al., (1983) and Paulin-Mahady 

et. al., 2002)). Isolates were deposited in the culture collection of Qatar National Gene bank, 

Doha, Qatar.  

 

Molecular identification  

 
DNA was extracted from 50 mg of fungal biomass obtained from pure isolate growing on 

liquid PDA media using Qiagen Kit (Cat. No. 69106) Concentration was adjusted at 50 ng/µl 

using TE buffer pH 8.0. PCR reaction was performed using universal primers ITS1 (5’: TCC 

GTA GGT GAA CCT GCG G-3’) and ITS4 (5’: TCC TCC GCT TAT TGA TAT GC-3’) (White 

et al., 1990). The Polymerase Chain reaction (PCR) was carried out according to El-Badawy et 

al., 2016. The homology of the resulting sequences was analyzed using BLAST (Basic Local 

Alignment Search Tool) program (http://www.ncbi.nlm.nih.gov/blast/).  

 

Evaluation of resistance of date palm cultivars to the isolated pathogens:  

 
 Susceptibility test was conducted using 3-year-old trees from five date palm cultivars 

(khalas, Shish, Barhi, khnizy and Zirar) to evaluate their resistance to leaf spot diseases. by 

applying artificial inoculation with Alternaria sp., Thielaviopsis. paradoxa and 

Helminthosporium sp. under greenhouse conditions. Pathogen isolates spore suspensions were 

prepared from 7 days old culture. The spore concentration was adjusted to 2.5 x 105 spores /ml 

by using a hemocytometer. Pathogen spore suspension (100 ml/palm) was sprayed and the palms 

were covered for 72 hrs. Control plants were sprayed with sterile distilled water only. Each 

treatment was performed in triplicate. The pots were watered once a week. Symptoms was 

http://www.ncbi.nlm.nih.gov/blast/)
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recorded 14 days after inoculation. The disease development was rated using a 1-12 scale 

(Horsfall and Baratt 1945).  

 

 

RESULTS 

 
Fungal isolation: 

 
Isolation and purification from naturally infected date palm leaves yielded 101 isolates of 

fungi. They were obtained from leaves exhibited leaf spots symptoms varied in shape and size 

(Fig 1).  

 

 
 

Fig: 1. Naturally infected leaves and fronds of date palm with leaf spot symptoms. 

 

 

Artificial inoculation with spore suspension on Shish cv gave typical symptoms of leaf spot 

disease (Fig 2). The re-isolation from the artificially infected leaves confirmed that all 101 

isolates were pathogenic fungi. 
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Fig: 2. Symptoms on plants of date palm inoculated with Alternaria alternate (a), Alternaria 
tenuissima (b), Helminthosporium sp. (c), Thieloviobsis paradoxa (d) and control plants (e). 

 

 

Morphological identification: 

 
The 101 isolates were classified to 3 genera based on their morphological characters on 

PDA plates. Theses genera were Alternaria (48 isolates), Helminthosporium (15 isoltes), 

Thielaviopsis (22 isolates) and 16 not identified isolates. Alternaria isolates grew rapidly and 

produced colonies with different shapes. The colony was flat, and was covered with grayish, 

short, aerial hypha. Its surface was grayish white at the beginning which later darkens and 

becomes greenish black or olive brown with light border. The reverse side was typically brown 

to black due to pigment production (Fig. 3. a & b). Hypha septate were brown. Conidia and 

proconidia appeared brown with an elongated beak like apical cell, often in chains and 

sometimes solitary. Conidia were large as shown in (Fig 3 e & f). Helminthosporium colonies 

were dark brown (Fig.3. c). Mycelium was immersed, composed of branched septate thick-

walled hyphae. Conidiophores were mostly unbranched. Conidia were single, pale brown to dark 

brown, straight or curved, round at the base and pointed at the other end (Fig.3 g). Thielaviopsis 

produced olive green color colony (Fig.3. d). It had creeping, almost hyaline hyphae which bore 
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two spore forms (micro- and macro- conidia). Microconidia were small circular shape. Macro- 

conidia were extruded in chains from the tips of short brown, thick- walled lateral hyphae (Fig.3. 

h). Morphologically three species could be determined. These were Alternaria alternate, 

Alternaria tenuissima, Thieloviobsis paradoxa. Species form Helminthosporium could not be 

determined from the morphological features. 

 

 
Fig.3. 10 days growing culture of pathogenic fungi. 

1. On PDA plates: (a) Alternaria alternate, (b), Alternaria tenuissima, (c) 
Helminthosporium sp. and (d), Thieloviobsis paradoxa.  

2. Microscopic features (e) Alternaria alternate, (f) Alternaria tenuissima, (g) 
Helminthosporium sp. and (h). Thieloviobsis paradoxa.  

 

Molecular identification: 

 

Genomic DNA of was extracted from 33 isolates fungal isolates representing the three genera. 

PCR using ITS1 and ITS4 primers produced approximately 560 bp. DNA. Sequences were 

compared with those available in public gene bank databases and confirmed the presence of three 

genera Alternaria alternate, accession number MG817475 and MG817477, (16 isolates), had 95 

and 92% sequence identity with Alternaria alternate (MG722800.1 and Kp174670.1 

respectively), A tenuissima accession number MG818910 (4 isolates), had 91% sequence identity 

with Alternaria tenuissima (KU93731501) T. paradoxa, accession number MG817480, (9 
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isolates), had 94% sequence identity with Thieloviobsis paradoxa (LC228644.1) and H. 

velutinum, accession number MG817476, (1 isolate), had 98% sequence identity with 

Helminthosporium velutinum (KY98435801). 

 

Resistance of date palm cultivars to the isolated pathogens: 

The results of susceptibility test proved the ability of all tested isolates to induce spot 

symptoms on all tested cultivars after artificial inoculation. The typical symptoms of leaf spot 

were developed after 14 days in all treated palms with inoculum whereas the negative control 

remained symptomless during the same period. Cultivars showed different level of resistance to 

the pathogens. Khenizy cv showed the highest level of resistance while Shish and Zirar cultivar 

was the most susceptible ones among tested cultivars under all pathogens. (Table 1). Khalas is 

the only cultivar that showed significantly different reaction with each pathogen. Other four 

cultivars showed no significant differences in susceptibility of the same cultivar inoculated with 

different pathogens. Alternaria alternata Helminthosporium velutinum and, Thielaviopsis 

paradoxa had the same level of severity on Shish, Zarir and khenizy. A alternata was more 

aggressive on khalas and Barhi cultivars compared with the other three. 

 

 

Table 1: Disease severity of leaf spot causal agents on five date palm cultivars 

Cultivars  Leaf spot pathogens LSD 

  A. alternata H. velutinum T.  paradoxa  

Khalas  5.67 b 4.00 a 2.00 a 1.332 

Shish  8.00 a A 6.67 b A 6.67 b A 1.883 

Barhi  6.67 b 5.33 a A 4.67 a A 1.153 

Zarir  8.33 a A 7.00 b A 7.67 b A 2.492 

Khenizy  3.00   A 2.33   A 2.67   A 1.49 

LSD  1.627 1.151 1.879  

*Average indicated by the same small letter in each column has no significant differences at 
(P≤0.05%). 
*Average indicated by the same capital letter in each row has no significant differences at 
(P≤0.05%). 
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DISCUSSION 

 
Most pathogens attaching date palm are fungi (Zaid et al, 2002). Leaf spot diseases are 

widespread worldwide.  High incidence of such diseases can be expected in the absence of 

control measures and the climate might change. These diseases may represent a real problem for 

date palm cultivation in the future. In this investigation, the main fungal species isolated were 

identified as A. alternate, A. tenuissima, T. paradoxa and H. velutinum based on morphological 

and molecular analysis. This is the first record on the causal agents of leaf spot diseases on date 

palm in Qatar.  These pathogens except A. tenuissima were among the causal agents reported on 

similar climate conditions such as Saudi Arabia (Al-Sharidy and Molan, 2008), Kuwait 

(Mubarak et al., 1994), Sultanate of Oman (Anonymous, 1993) and Iraq (Sarhan, 2001). They 

were also confirmed through morphological, molecular and phylogenetic studies (Eman and 

Kamal, 2011) and (Ammar and El-Nagar, 2011). The confirmation of morphological 

characterization by ITS sequences indicated that the morphological characteristics, based on the 

shape of the conidia on the mycelium are reliable feature of fungal identification. In this study, 

A. alternate, A. tenuissima, T. paradoxa and H. velutinum were identified to species level. 

Alternaria sp. and Thieloviobsis paradoxa. were the most predominant species isolated from 

visibly infected palms in this study. The same findings were reported by and Suleman et al., 

2002 and Hernandez et al., 2010.  

 

A. tenuissima is known as a saprophytic fungus and opportunistic plant pathogen as mentioned 

by Chełkowski, and Visconti, 1992. Recently The species A. tenuissima has been reported to be 

the primary causal agent of Alternaria leaf spot and fruit rot in blueberry worldwide (Cline 1996; 

Greco et al., 2012 and You et al., 2013). In this study, it was confirmed to be one of the causal 

agents of leaf spot diseases on the date palms. Its pathogenicity was observed on the detached 

leaves within 14 days after inoculation and was confirmed by Koch’s postulates. This can show 

the potentiality of this fungi to attach different part of the palm. 

 

The results of susceptibility test showed different resistance level in the interaction between 

cultivars and pathogens. It is clear that genetic background of the cultivars played a role in 

controlling the pathogen colonizing the tissue and its spread. It can be recommended to use 
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mixed cultivars in plantation instead of monoculture to reduce hazards of these diseases. This 

also will reduce the selection pressure on the pathogen and slow down it mutation to improve its 

pathogenicity. Khalas reactions to different pathogens showed that it has different genetic 

background than other four cultivars. It had three levels of resistance from high to medium to T.  

paradoxa, H. velutinum and. Alternaria alternata respectively. Zarir and Shish showed the most 

susceptible reactions. This has to be taken in consideration in designing programs of plant 

protection. They are however good candidates to be used as positive control in pathogenicity 

tests and in vivo culture of fungi isolates. This is the first evaluation of these cultivars in Qatar.  

 

ACKNOWLEDGMENTS  

 
This study was funded by NPRP –EP grant# [ NPRP-EPX– 014-4-001] from the Qatar National 

Research Fund (a member of Qatar foundation). The statements made herein are solely the 

responsibility of the authors. 

 

 

 

 

REFERENCES 
 

Abass, M. H., Hammed, M.A. and Ahmed, A.N. 2013: First report of Nigrospora sphaerica 

(Sacc) Mason as a potential pathogen of date palm (Phoenix dactylifera. L.). Can. J 

Plant Pathol. 35(1):75-80. 

Al-Sharidy A. and Y. Molan, 2008. Survey of fungi associated with black scorch and leaf spots 

of date palm in Riyadh Aria. Saudi J. Biol. Sci., 15: 113-118. 

Ammar M.I and M.A. El-Naggar, 2011. Date Palm (Phoenix dactylifera L.) Fungal Diseases 

in Najran, Saudi Arabia. International Journal of Plant Pathology, 2: 126-135. 

Anonymous, 1993. Status of pests and diseases in Oman. Agriculture Research center, 

Directorate General of Agriculture Research, Ministry of Agriculture and Fisheries, 

Sultanate of Oman, pp:34.   



American Journal of Research Communication                                    www.usa-journals.com 
 

Badawy, et al., 2019: Vol 7(5)                            11 

Chełkowski, J; Visconti, A., 1992. Alternaria: biology, plant diseases and metabolites. 

Amsterdam [u.a.]: Elsevier. pp. 364–365. ISBN 0-444-88998-1.  

Cline, W. O. 1996. Postharvest infection of highbush blueberries following contact with infested 

surface. Hortsciences 31:981-983 

Constantinescu, O., 1988. An instrument and procedure for single-spore isolation Transactions 

of the British Mycological Society, Volume 91: 4, Pages 700-702.  

Eddleman, H., 1998. "Making Bacteria Media from Potato". Indiana Biolab. disknet.com. 

Retrieved 2011-03-04.  

El-Badawy F. Noha, AlKharbotly A. Hassanein M. and Al-Marri J M., 2016. Selection of 

Trichoderma spp. tolerant to abiotic stresses with antagonistic activities against date 

palm leaf spot diseases in Qatar. American Journal of Research Communication. 4 

(12): 85-101. 

El Hadrami, I.; Ramos, T.; El Bellaj, M.; El Idrissi-Tourane, A.; Macheix, J. J. (1997). "A 

Sinapic Derivative as an Induced Defense Compound of Date Palm 

Against Fusarium oxysporum f. sp. albedinis, the Agent Causing Bayoud 

Disease". Journal of Phytopathology. 145 (8–9): 329–33. doi:10.1111/j.1439-0434. 

1997. tb00409.x 

El-Hassami, M., El-Hadrami, A., Fauad, D., Mohamad, C., Barka, E.A. and El-Hadrami, I. 

2007. Biological control of Bayoud disease in date palm. Selection of 

microorganism inhibiting the causal agent, Inducing defense reaction. Environ. 

Exp. Bot. 59, 224-234. 

Ellis, M.B., 1971. Dematiaceous hyphomycetes. 1st Edn., Common wealth Mycological Institute, 

Kew, Surrey, UK., ISBN-13:9780851986180, pages: 603. 

Eman S.H. Farag and Kamal A. Abo-Elyoser, 2011. Occurrence of some fungal diseases on 

date palm trees in upper Egypt and its control. Plant Pathology Journal, 10:154-160.  

Greco, M., Patriarca, A., Terminiello, L., Fernandez Pinto, V., and Pose, G. 2012. Toxigenic 

Alternaria species from Argentinean blueberries. Int. J. Food Microbiol. 154:187-

191. 

Hernandez, H.J., A. Espino, R.J.M. Rodriguez, A. Perez-Sierra, M. Leon, P. Abad-Campos 

and J. Armengol, 2010. Survey of diseases caused by Fuasarium spp. on palm 

trees in the Canary Islands. Phytopathol. Mediterranea, 49: 84-88. 

https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/0-444-88998-1
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1111%2Fj.1439-0434.1997.tb00409.x
https://doi.org/10.1111%2Fj.1439-0434.1997.tb00409.x


American Journal of Research Communication                                    www.usa-journals.com 
 

Badawy, et al., 2019: Vol 7(5)                            12 

Hooker, A.L., 1957. Factors affecting the spread of Diplodia zea in inoculated corn stalk. 

Phytopathology, 74:196-199. 

Horsfall, J. G.; Barratt, R. W, 1945. "An Improved Grading System for Measuring Plant 

Disease", Phytopathology 

James C (1971). An illustrated series of assessment keys for plant diseases, their preparation and 

usage. Can. Pl. Dis. Surv., 51: 39-65.  

Matsushima, T. 1975. Icones Microfungorum a Matsushima lectorum. Kobe, Japan. 1–209, 

Plates 1–405.  

Mubarak, H.F., M. Riaz, I. As Saeed and J. A. Hameed, 1994. Physiological studies and 

chemical control of black scorch disease of date palm caused by Thielaviopsis 

(Ceratocystis) paradoxa in Kuwit. Pak. J. Phytopathol., 6:7-12. 

Nelson, P.E., T.A. Toussoun and W.F.O. Marasas, 1983. Fusarium species: An Illustrated 

Manual for identification. Pennsylvania State University Press, USA. ISBN 

0271003499, pages:193.  

Paulin- Mahady, A.E., T.C. Harrington and D. McNew, 2002. Phylogenetic and taxonomy 

evaluation of Chalara, Chalaropsis and Thielaviopsis anamorphs associated with 

Ceratocystis. Mycologia, 94: 62-72.  

Robinson, Raoul A. (1976). Plant Pathosystems. Springer-Verlag, Berlin, Heidelberg, New 

York, 184pp. (which was used to describe 

Samir K. A., L.V. LopezLorca and H.B. Jansson., 2010. Disease of date palms (Phoenix 

dactylfera L.). Basrah Journal for Date Palm Researches. Vol. 9, No. 2. 

Sarhan, A.R.T., 2001. A study on the fungal causing decline of date palm trees in middle Iraq. 

Proceeding of the Second International Conference on Date palm. March 25-27, 

2001, Al. Ain, UAE., pp: 424-430.  

Suleman, P., A. Al-Musallam and C.A. Menezes, 2002. The effect of biofungicide mycostop 

on Ceratocystis radicicola, the causal agent of black scorch on date palm. 

BioControl, 47: 207-216. 

Vanderplank, J.E. (1963). Plant Diseases: Epidemics and Control. Academic Press, New York 

and London, 349pp. 

White, T.J., Bruns, T., Lee, S. and Taylor, J. 1990. Amplification and direct sequencing of 

fungal ribosomal RNA genes for phylogenetic. In: PCR Protocols (eds. M.A. Innis, 



American Journal of Research Communication                                    www.usa-journals.com 
 

Badawy, et al., 2019: Vol 7(5)                            13 

D.H. Gelfand, J.H. Sninsky and T.J. White). Academic Press, San Diego, USA: 

315-322. 

You, M. P., Lanoiselet, V., Wang, C. P., and Barbetti, M. J. 2013. First report of Alternaria 

leaf spot caused by Alternaria tenuissima on blueberry (Vacci- nium corymbosum) 

in western Australia. Plant Dis. 98:423.  

Zaid, A., P.F. De Wet, M. Djerbi and A.C. Oihabi, 2002. Diseases and Pests of Date Palm. In: 

Date Palm Cultivation, Zaid, A. and E. Arias- Jimenez (Eds.). Food and Agriculture 

Organization of the United Nations, Rome, pp: 227-281. 

 


	ABSTRACT
	INTRODUCTION
	MATERIAL AND METHODS
	Isolation of the pathogens:
	Pathogenicity test on detached leaflets:
	Morphological characterization.
	Molecular identification
	Evaluation of resistance of date palm cultivars to the isolated pathogens:

	RESULTS
	Fungal isolation:
	Morphological identification:
	Resistance of date palm cultivars to the isolated pathogens:

	DISCUSSION
	ACKNOWLEDGMENTS
	REFERENCES

