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ABSTRACT 
 

Turfgrass can create a green space in urban and sports areas and it has an immense impact on making the environment 

beautiful and relaxing. Fusarium species always threaten the health of Turfgrass all over the world. This study aims to 

investigate the role of Fusarium species in root and crown rot and other symptoms on Turfgrass shoots and sampling 

of all areas suspected to have fungal contamination in the green Turfgrass areas of Qom province, Iran. Fusarium 

species were isolated and cultured according to standard methods and identified according to the valid identification 

keys. From among a total of 16 isolates, 4 isolates were examined in this study. Pathogenicity test was performed on 4 

selected species including Fusarium solani, Fusarium delphinoides, Fusarium cerealis and Fusarium compactum on 

Barenbrug Turfgrass in the greenhouse. The most pathogenicity and frequency was seen in Fusarium Cerealis and 

Fusarium Solanispecies respectively in Turfgrass contaminated areas in Qom province, Iran. 
 

Key words: Turfgrass, Fusarium Species, Root Rot, Pathogenicity 

 

INTRODUCTION 

 

Today, Turfgrass is used to create green spaces in 

homes, buildings, business places, airports, highways and 

sports grounds.Now, the minimum per capita of green 

space in the world is changing between 5 and 50 square 

meters that this rate has been defined about 30 square 

meters in Iran (Adavi et al., 2007). The Turfgrass used in 

this way has many advantages, e.g. it can reduce air and 

noise pollution, control soil erosion and remove dust (Kafi 

and Kaviani, 2002).In addition, the relaxing effects of 

Turfgrass on humans cannot be ruled out (Beard and 

Green, 1994). Although the economic importance of 

Turfgrass may not be noticed by the general public, but 

Turfgrass construction industry indicates a multi-million-

dollar business (Farr and Rossman, 2013).Turfgrass plants 

are monocots and are belonged to the cereal family. In 

general, Turfgrasses are divided into two groups, cool 

season and warm season grass.Poa, Lolium, Festuca and 

Agrotis species belong to the humid and mild and 

Cynodon belongs to warm climate areas (Kafi and 

Kaviani, 2001). Gramineas that are planted as Turfgrass 

are about sixteen genera of Poaceae (Gramineae) family 

and 40 species are of Festucoideae, Chloridoideae, 

Pooideae and Panicooidaesub-families.Seeds that are 

more planted in urban green space and stadiums come 

from a combination of Agropyroncristatum, Festucarubra 

subsp. Rubra, Loliumperenne, Poapratensis and 

Agrostispalustris (Mirabolfathy and Ershad, 2002). 

Barenbrug is routinely used in Iran. Many pathogenic 

factors including, Bipolaris, Fusarium, Magnaporthe, 

Pythium and Rhizoctonia species have been reported 

regarding the Turfgrass diseases, at worldwide level 

(Nelson and Craft, 1991). Fusarium fungus because of its 

diversity and biology has the ability to create serious 

diseases in plants, humans, animals, and also 

mycotoxicosesis one of the important fungal groups. Many 

species of Fusarium can be found as chlamydospores in 

the soil, tissue or active or inactive mycelium in the 

remnants of host and organic materials (Burgess et al., 

1994). Among the mentioned pathogenic factors on the 

Turfgrass, Fusarium is considered the most dangerous one 

among other, and Turfgrasses are susceptible to Fusarium. 

Fusarium species have been reported as the cause of leaf 

spot, burned aerial parts and root rot in Turfgrass (Smiley 

and Thompson, 1985) also it was found that Fusarium 

species have been frequently involved in seedling diseases 

(Smiley et al., 1992). Particular circumstances for the 

maintenance of Turfgrass e.g. frequent use of nitrogen 

fertilizers and layers of clipped Turfgrass or non-living
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level have provided favourable conditions for the 

activities of Fusarium species (Smith et al., 1989). In Iran 

during the last decades important fungal diseases of 

Turfgrass have been studied and pathogenic factors 

related to the Fusarium have been reported briefly. 

Fusarium species are among the main causes crown and 

root rot and F. culmorum, F. graminearum, F. avenaseum 

and F. equiset species have been isolated from diseased 

plants (Smiley et al, 1992). In the investigation of green 

space Turfgrass in Shiraz F.solani, F.crookwellens, 

F.culmorum, F.polyphialidicum, F.sambacinumand 

F.semitectum species were isolated from Turfgrass and 

introduced F. semitectum, as a species which had the most 

pathogenicity (Barzegar and Banihashemi, 2011).In Iran, 

despite what recently has been stated in some circles 

regarding the removal of Turfgrass from the green 

surfaces, due to the fact that Iran is the birthplace of 

Turfgrass and lawns (Beard, 1973) and through 

measurements such as the technical management, 

selection of appropriate species and corrective action of 

crop activities after planting, one can use the beneficial 

role of this plant. Given the important role of Turfgrass in 

the provision of urban green space, its maintenance is 

necessary and requires a lot of effort.Due to the high cost 

of creating and maintaining Turfgrass and environmental 

problems caused by the indiscriminate use of pesticides 

and inappropriate fungicides, the importance of 

identifying and managing the diseases of Turfgrass 

becomes apparent.To this end, we decided to isolate and 

identify pathogenic fungi of Turfgrass in suspected areas 

of Qom, Iran. 
 

MATERIALS AND METHODS 
 

Isolation and identification 
Root, crown and stem of Turfgrass cultivation areas 

in Qom province which were suspected of having fungal 
infections, were sampled. The samples were taken to lab 
in hygienic plastic bags.Tissue fragments with signs of 
roots, stolons, crowns and leaves were separate with 

sterile scalpel and then washed with water and their 
surface were sterilized using hypochlorite sodium (0.5%). 

After washing for several times in sterile distilled water 
were dried with sterile filter paper and cultured in Potato 
Dextrose Agar (PDA) medium and Nash-snyder (Burgess 

et al, 1994).The samples were kept in the dark at 25°C. 
After 4-6 days, Petri pans were investigated regarding the 

presence of Fusarium species and transferred to new PDA 
environment. Serial dilutions were used to single spore the 

method and a milliliter of the final 10
-4

 dilution was 
spread on an agar petri dish and the grown root of any 

single spore was transferred to the PDA environment and 
kept at the temperature of 23-26 °C.In the case that above 

conditions did not cause spore production, the Petri pans 
were placed under near ultra violet light in a cycle of 12 

hours of darkness and 12 hours near ultra violet light. In 
order to produce Sporodochium and investigate 

Macroconidium the clove leaf-agar medium (CLA) were 
used (Fisher et al, 1982). 

 

Diagnosis 
For the detection of Fusarium species; Leslie and 

Summerell (2006), Burgress et al. (1994) and Nelson et 

al. (1983) identification keys were used. 

Pathogenicity test 
In order to test the pathogenicity, it was act according 

to the Koch principles. To perform this test Barenbrug 

commercial Turfgrass seed was used. Pathogenicity of 

Fusarium isolates on this Turfgrass was done after the 

planting of Turfgrass. To study the pathogenicity of the 

fungus species after planting Turfgrass, seeds after surface 

sterilization with Sodium hypochlorite were rinsed with 

sterile distilled water and cultured in a disposable 

container containing a sterile layer of pebbles on the 

bottom and a layer of clay and sand mixture on the top 

(80:20) and was kept for a month in the greenhouse at the 

temperature of 22-24°C for 12-13 hours of light. For each 

species of fungus; three treatments were considered. 

Fungus inoculants at a rate of 35 ml. was separately made 

of each species and after three weeks of Turfgrass growth 

was added to each pot. For a better investigation a 

treatment with distilled water was considered as a control. 

 

Re-isolation of causative agent 
From the roots and crowns of infected plants, some 

parts were cultured in the Nash-snyder and inoculated 

isolate, was re-isolated and identified. 

 

RESULTS  

 

The results of Isolation and Identification 

In this study of 16 separated isolates from different 

organs of Turfgrass plant suspected areas of having fungal 

infections in Qom, 4 isolates which had higher frequency 

were reviewed and identified. 

 

Fusarium solani 
The white color of colony was visible from the Petri 

in the growing center and from backside of colony creamy 

white was visible on the PDA. Microconidiums are often 

uni-cellular or bi-cellular (roughly drawn) were formed on 

a single Phialides. Macroconidiums were highly formed 

on Sporodochium, relatively wide generally parallel with 

the front and back walls, with 4-3 thick transverse walls; 

the basic cell was perfectly round and was formed of 

single Phialides with Conidiophore branches. Chlamydo-

spore in the form of single and short chains and sporo-

dochia in cream colour were visible on the clove leaves. 

 

Fusarium delphinoides 
The cotton-white color of fungi colony was visible 

from the Petri and from backside of Petri the bright 

orange (dark cream color with the increase in the age of 

colony) was visible on the PDA. Macroconidia mainly 

have two walls (a few with three walls), two terminal cells 

are wider and stem cell is narrower with a slightly curve 

on Mono-phialide in the form of lateral or terminal on the 

thalli and Sporodochia on clove leave was visible in dark 

cream color. Microconidia mostly oval, straight or slightly 

curved, unicellular, sometimes bi-cellular and 

chlamydospore was mainly visible in the form of short 

chains or tail. 

 

Fusarium cerealis  
Fungi with rapid growth and large mycelial mass 

(around colony in white and at the center in red that with 

the increase in age of colony the central mycelia turns in 
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olive color and red pigment fills all the Petri) was 

observable on the PDA. Macroconidia mostly had five 

cells; terminal cell has been formed at the tip of the tail 

cone and on the Mono-phialide, Sporodochium on the 

clove leave was in brownish orange color and 

Microconidium was not seen in this isolation. 

 

Fusarium compactum 
The thalli of colony were in the form of cotton 

andincompliant and had dark cream color on the front side 

of the Petri and yellowish cream color on the back side of 

the Petri. The increase in the age of colony was visible at 

the center of the growth of fungi with the production of 

brown pigment Sporodochium on PDA. Macroconidia 

with dorsal and ventral curvature, which is a little wide in 

the middle, often is observable with five transverse walls 

and terminal cells with high elongation but was not 

observed in Macro-conidium isolate. Phialide individually 

and Chlamydo-spores in the form of the chain between the 

thalli, in three to four clusters during 11 to 15 days with a 

colored pigment and Sporodochia in orange color were 

visible on the clove leaf. 
 

 
 

 
 

Fig. 1: types of growth pattern and reproductive organs of Fusariumsolani isolate. A) Growth pattern onside Petri, B) Growth pattern 
on backside of Petri dish, C&D) Macroconidium, E) Microconidium, F) Mono-phialides with the basis of conidiophore branch. 
 

 
 

 
 

Fig. 2: types of growth pattern and reproductive organs of Fusarium delphinoides isolate. A) Growth pattern onside Petri, B) Growth 

pattern on backside of Petri dish, C) Macroconidium, D)Microconidium, E) Conidiation of thallus and the chain of terminal chlamydospore. 
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Fig. 3: types of growth pattern and reproductive organs of Fusarium cerealis isolate. A) Growth pattern onside Petri, B) Growth 

pattern on backside of Petri dish, C) Macroconidium. 

 

 
 

Fig. 4: types of growth pattern and reproductive organs of Fusarium compactum isolate. A) Growth pattern onside Petri, B) Growth 

pattern on backside of Petri dish, C) Chlamydospore chain. 

 

The result of pathogenicity test 
One-week survey of the treatments which have been 

inoculated after growth indicated yellowing symptoms on 

the leaves of four fungal treatments. In this test after four 

weeks, the treated root with Fusarium solani indicated 

root discoloration and rot along with the reduced volume. 

Also, these symptoms were seen in Fusarium compactum 

treatments, which was associated with root rot. The 

severity of symptoms in Fusarium cerealis was associated 

with seedling rot and damping-off as well as the reduction 

in root length compared with intact treatment. Primary 

yellowing symptoms were also observed in the leaves of 

Fusarium delphinoides, but these symptoms at root level 

were negligible with slight color change compared with 

intact treatment. 

 

DISCUSSION 

 
Fusarium species can cause leaf spots, root rot, crown 

rot, decay of stolon and rhizome as well as the Turfgrass 

seedling damping-off (Smiley et al, 1992).From among 

the isolated Fusarium species of Turfgrasses in Qom 

province, Fusarium cerealishad the highest amount of 

symptoms in pathogenesis tests on the Barenbrug mixed 

Turfgrass. In previous studies also Fusarium Cerealis 

species have been introduced as the infectious agent of 

Turfgrass (Smiley et al, 1992). Also it has been 

introduced by Barzegar Marvdasti and Banihashemi 

(2011) as the infectious agent of Turfgrass in Shiraz, as 

well. Fusarium solani species in this study was introduced 

as one of the pathogenic agent of Turfgrass in Qom 

province that in earlier as studies such as the Barzgar 

Marvdasti and Banihashemi (2011) has been introduced as 

the weak pathogen in shiraz, Iran and in the research 

conducted by Khorshidi Kashani et al. (2009) has been 

introduced as a damaging pathogen on the 

Turfgrassmixture. Fusarium compactum species has been 

isolated from the grain fields and the soil of desert areas 

as well as the very hot and dry desert-like weather 

conditions in Qom province (Marasas et al., 1988). In 

some cases this fungus has caused root and corm rot of 

Banana (Frisullo et al., 1994). 

This fungus has been isolated from planting areas in 

the provinces of Tehran, Ardabil and Khozestan provinces 

by Khorshidi Kashani et al. (2009). In the present study, 

during the pathogenicity test of Turfgrass mixture, 

Fusarium compactum was identified as the agent for root 

rot and discoloration of root tissue.In most studies only 

the Saprophyte role of this fungus has been mentioned. 

The higher rate of isolates obtained from this fungus was 

in the areas which were not in a good quality regarding 

the health of Turfgrass. Therefore, it is likely that due to 

high temperature, heaviness of soil and because of the 

accumulation of organic matter and ultimately the lack of 

proper drainage in the root zone, rot conditions are 

provided by this fungus.Fusarium delphinoides species 

has been introduced as the agent for the cactus stem rot in 

Africa. This agent for the first time was isolated from the 

Turfgrass in Qom province. Pathogenicity of this species 

compared with other species of Turfgrass in Qom was less 

and introduced as a weak pathogen on the Turfgrass 

mixture. In the present study, among the Fusarium species 

isolated from the Turfgrass, Fusarium cerealis had higher 

frequency among species and the next higher frequency 

was belonged to Fusarium solani.Wide host range of 

these two pathogens and also their pathogenicity as well 

as their diverse geographical habitats (Clarke and 

Christensen, 1981) indicates the need for further 

investigation and providing appropriate solutions to 

reduce the damage of these factors on the Turfgrass. High 
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temperatures and drought increases the root and crown 

rot. Therefore, by the use of N-fertilizer at high rates in 

spring and summer seasons, mowing the lawn below the 

recommended height, the presence of thick layers of straw 

and stubble, flooding irrigation and also the continuation 

of this humidity can increase the Fusarium leaf spot 

(Smiley et al., 1992). 
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