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Abstract 

 

Pythium oligandrum a well known mycoparasite of pathogenic Oomycetes and other fungal 

plant pathogens has been isolated for the first time from Pakistan. P. oligandrum is characterized 

by haustoria or hook shaped hyphae, toruloid or sub-globose sporangial structures, intercalary 

ornamented or spiny oogonia, aplerotic oospores and persistent antheridia.  

 

Introduction 

 

Several genera of Oomycetes contain economically important plant pathogens. Of 

these Phytophthora and Pythium include some of the world’s most destructive plant 

pathogens which account collectively for multibillion dollar losses in world cash crops 

(van West et al., 2003). However, some species in the genus Pythium can be beneficial, 

functioning as biological control agents protecting against phytopathogenic Pythium 

species (Martin & Loper, 1999). The well known oomycetous mycoparasite P. 

oligandrum Drechsler is capable of suppressing various soilborne oomycetes and fungal 

plant pathogens (Al-Rawahi & Hancock, 1998; Benhamou et al., 1997, 1999; Madsen & 

de Neergaard, 1999; Paul, 1999; Picard et al., 2000; Ribeiro & Butler, 1995). 

During the present studies on Oomycetous fungi of Sindh, P. oligandrum was 

isolated from the rhizosphere of cucurbits growing in Malir, Karachi. The culture has 

been deposited at the Karachi University Culture Collection (KUCC) as KUCC-OOP-

03018.  This isolate closely resembles the P. oligandrum Drechsler with few exceptions. 

It appears to be the first report of P. oligandrum from Pakistan (Sultan et al., 1997), 

which is described and illustrated herein. 

 

Materials and Methods 

 

Soil samples were collected at random from a depth of 0-5 inches of soil. Samples 

from a field were mixed to obtain composite sample. Isolation was done by baiting 

technique (Harvey, 1925). Soil sample kept in a polyethylene bag was moistened by the 

addition of sterile water and mixed thoroughly to get a paste like consistency. With the 

help of a sterilized teaspoon, the soil was placed at one side in each of three sterilized 

Petri plates and 10-15 ml sterilized water was added. Two grass blades (3 cm long) were 

placed in each Petri plate, one near the soil and the other away from the soil. The Petri 

plates were incubated at room temperature. After 5-8 days faint halo of fungal threads 

were observed on the baits. The baits were rinsed in sterilized water to remove soil 

particles, and placed into fresh sterilized Petri plates half-filled with sterile water and new 

fresh baits were added. After 2 days of incubation, the baits colonized by Oomycetous 

fungi were transferred on the corn-meal agar (CMA) medium amended with 100 ppm 

PCNB for purification. Radial growth and colony characteristics were observed on potato 
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dextrose agar (PDA), corn-meal agar (CMA), potato-carrot agar (PCA) (Plaats-Niterink, 

1981) and corn-meal dextrose agar (CMDA) (Lodhi et al., 2004) at 25ºC. Water culture 

of fungi was prepared by adding an inoculum disc and grass blades to sterile water in a 

Petri plate and incubating it at 25ºC. After the production of sporangia, zoospore and 

sexual structures fungi were identified after reference to Sparrow (1960) Plaats-Niterink 

(1981) and Dick (1990).  Biometric values viz., aplerotic index, ooplast index and wall 

index were determined after Shahzad et al., (1990). 

  

Taxonomic Description 

 

Morphological characteristics: Main hyphae up to 7µm wide. Tips of the hyphae 

haustoria are hook shaped. Sporangia consist of irregular complexes of filamentous 

toruloid, swollen and sub globose structures. Sporangia when globose 12x20 µm in 

diameter and toruloid structures up to 38x12 µm in size. Encysted zoospores up to 10 

µm. Oogonia mostly intercalary occasionally terminal, ornamented, spiny (19-)22-24(-

27) (av. 23) µm in diam. Spines 4-6 µm long and 2-3 µm wide. Antheridia 1-2 per 

oogonium, persistent, even with aborted oogonia, mostly diclinous and lateral in 

attachment. Oospores aplerotic, smooth, 17-23 (av. 20.5) µm in diam. Ooplast 10 µm in 

diam.  Oospore wall 1-2 (av. 1.6) µm thick (Fig. 1).  

 

Biometric value: Aplerotic index 71%, Wall index 40% and Ooplast index 20%. 

 

Colony characteristics:  The P. oligandrum produces submerged mycelial growth with 

distict stellate pattern on PDA sub merged growth with indistinct chrysanthemum/ 

stellate pattern on PCA, on CMA indistinct chrysanthemum pattern with submerged 

growth and on CMAD chrysanthemum pattern with superficial mycelial growth. 

Daily growth rate at 25 ºC on PDA 3.7 mm, PCA 5.5 mm, CMA 5.5 and CMAD 5.7 

mm. 

 

Discussion 

 

P. oligandrum was first isolated by Drechsler (1930) from diseased peas in USA.  P. 

oligandrum is known to have multiple behaviors in its nature. It is either common soil 

fungus, or a strong or weak pathogen of a number of plant species or a biological control 

agent against the number of plant pathogenic fungi. It is recorded as a common soil 

fungus from Central Africa (Kobayashi et al., 1977), South Australia (Vaartaja & 

Bumbieris, 1964 a, b), Hawaii (Klemmer & Nakano, 1964), USA (Hendrix & Campbell, 

1970), Germany (Domsch et al., 1968) and Netherlands (Plaats-Niterink, 1975). It is also 

known to cause crown-rot and damping-off of rhubarb and weakly pathogenic to a 

number of other plant species (Middleton, 1950, 1952). As a bio-control agent, P. 

oligandrum is an aggressive hyperparasite of a number of fungi such as P. ultimum, P. 

debaryanum, Aphanomyces laevis, Phialophora radicola, Botryotrichum piluliferum, 

Gaeumannomyces graminis, Streptomyces sp., Rhizoctonia solani, Fusarium culmorum, 

Trichoderma viride and T. koningii (Vesely, 1978 a, b; Deacon, 1976). 
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Fig. 1. A-C, Filamentous toruloid and sub globose sporangial structures; D, Empty sporangia; E-F, 

Ornamented, intercalary oogonia and aplerotic oospore; G, Oogonium with diclinous antheridia; H, 

Oogonium with two laterally attached persistent antheridia; I, Persistent antheridia with aborted 

oogonia and aplerotic oospore. 

Scale bar = 10 µm 
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There are two species of Pythium that have non-proliferating sporangia consisting of 

sub globose, elongated, or toruloid structures and ornamented oogonia less than 30µm in 

diam., with oospores diameter less than 25 µm. They are P. oligandrum and P. 

acanthicum. P. acanthicum differs with our isolates by its terminal oogonia, small 

oogonial spines, plerotic oospores and antheridial nature. 

All characteristics of our isolates are in accordance with the description of P. 

oligandrum given by Plaats-Niterink (1981). Moreover according to Plaats-Niterink 

(1981) the antheridia are mostly lacking in P. oligandrum, whereas, in our isolate 

antheridia are always present with oogonium.  

 
References 

 

Al-Rawahi, A.K. and J.G. Hancock. 1998. Parasitism and biological control of Verticillium dahliae 

by Pythium oligandrum. Plant Disease, 82: 1100-1106. 

Benhamou, N., P. Rey, K. Picard and Y. Tirilly. 1999. Ultrastructural and cytochemical aspects of 

the interaction between the mycoparasite Pythium oligandrum and soilborne plant pathogens. 

Phytopathology, 89: 506-517.  

Benhamou, N., P. Rey, M. Cherif, J. Hockenhull and Y. Tirilly. 1997.  Treatment with the 

mycoparasite Pythium oligandrum triggers induction of defense-related reactions in tomato 

roots when challenged with Fusarium oxysporum f. sp. radicis-lycopersici. Phytopathology, 

87: 108-122. 

Deacon, J.W. 1976. Studies on Pythium oligandrum, an aggressive parasite of other fungi. Trans. 

Br. Mycol. Soc., 66: 383-391. 

Dick, M.W. 1990. Keys to Pythium. Department of Botany, School of Plant Sciences, University of 

Reading, Reading, U.K. 64 pp. 

Domsch, K.H., W. Gams and E. Weber. 1968. Der einfluß verschiedener Vorfruchte auf das 

Bodenpilzspektrum in Weizenfeldern. Z. PflErnahr. Bodenk, 119: 134-149. 

Drechsler, C. 1930. Some new species of Pythium. J. Wash. Acad. Sci., 20: 398-418. 

Harvey, J.V. 1925. A study of the water molds and pythiums occurring in the soil of Chapel Hill.  

J. Elisha Mitchell Scient. Soc., 41: 151-164. 

Hendrix, F.F.Jr. and W.A. Campbell. 1970. Distribution of Phytophthora and Pythium species in 

soils in the continental United States. Can. J. Bot., 48: 377-384. 

Klemmer, H.W. and R.Y. Nakano. 1964. Distribution and pathogenicity of Phytophthora and 

Pythium in pineapple soils of Hawaii. Pl. Dis. Reptr., 48: 848-852. 

Kobayasi, Y., T. Matsushima., M. Takada and H. Hagiwara. 1977. A mycological expedition to Mt. 

Ruwenzori, Central Africa. Trans. Mycol. Soc. Japan, 18: 64-94.  

Lodhi, A.M., S. Shahzad and A. Ghaffar. 2004. Re-description of Pythium adhaerens Sparrow. 

Pak. J. Bot., 36(2): 453-456. 

Madsen, A.M. and E. de Neergaard. 1999. Interactions between the mycoparasite Pythium 

oligandrum and sclerotia of the plant pathog Sclerotin sclerotiorum. European Journal of 

Plant Pathology, 105: 761-768. 

Martin, F.N. and J.E. Loper. 1999. Soilborne plant diseases caused by Pythium spp.: ecology, 

epidemiology and prospects for biological control. Crit. Rev. Pl. Sci., 18: 111-181. 

Middleton, J.T. 1950. Pythium root rot of leguminosae. Proc. Int. Bot. Cong. Stockholm, 7: 724-

725. 

Middleton, J.T. 1952. Pythium seed decay and seedling blight of Pisum sativum. Phytopathology, 

42: 516. 

Paul, B. 1999. Pythium periplocum, an aggressive mycoparasite of Botrytis cinerea causing the 

gray mould disease of grape-vine. FEMS Microiology Letters,  181: 277–280. 

Picard, K., M. Ponchet, J.P. Blein, P. Rey, Y. Tirilly and N. Benhamou. 2000. Oligandrin. A 

proteinaceous molecule produced by the mycoparasite Pythium oligandrum induces resistance 

to Phytophthora parasitica infection in tomato plants. Plant Physiology, 124: 379-395. 



A NEW REPORT OF PYTHIUM  OLIGANDRUM  FROM PAKISTAN 491 

Plaats-Niterink, A.J. Van Der. 1975. Species of Pythium in Netherlands. Neth. J. Pl. Path., 81: 22-

37. 

Plaats-Niterink, A.J. Vander, 1981. Monograph on the genus Pythium. Studies in  Mycology No. 21. 

Centraalbureau voor Schimmelcultures, Baarn. 242 pp. 

Ribeiro, W.R.C.  and E.E. Butler. 1995. Comparison of the mycoparasites Pythium periplocum, P. 

acanthicum and P. oligandrum. Mycological Research, 99:  963-969. 

Shahzad, S., R. Coe and M.W. Dick. 1990. Biometry of oospores and oogonia of Pythium 

(Oomycetes): the independent taxonomic value of calculated ratios. Bot. J. Linn. Soc., 108: 

143-165 

Sparrow, F.K. 1960. Aquatic Phycomycetes. 2nd ed. Ann Arbors, The University of Michigan Press. 

1187 pp. 

Sultan, A., S.H. Iqbal and A.N. Khalid. 1997. Fungi of Pakistan. Sultan Ahmed Mycological 

Society of Pakistan, Deptt. of Botany, Uni. of Punjab, Lahore 54590, Pakistan. 248 pp. 

Vaartaja, O. and M. Bumbieiris. 1964a. Pythium species in nursery soils. Rep. Waite. Agric. Res. 

Inst.1962-63: 56. 

Vaartaja, O. and M. Bumbieiris. 1964b. Abundance of Pythium species in nursery soils in South 

Australia. Aust. J. Biol. Sci., 17: 436-445. 

van West, P.,  A.A. Appiah and N.A.R. Gow. 2003. Advances in research on oomycete root 

pathogens. Physiological and Molecular Plant Pathology, 62: 99-113. 

Veselý, D, 1978a. Studies of the mycoparasitism in rhizosphere of emerging sugar beet. Zentbl. 

Bakt. ParasitKde. Abt., 133: 195-200. 

Veselý, D, 1978b. Parasitic relationship between  Pythium oligandrum and some other species of 

the Oomycetes class. Zentbl. Bakt. ParasitKde. Abt., 133: 341-349. 

 

(Received for publication 5 January 2005) 


