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Abstract 
 The study was aimed to isolate and identify the causal microorganism of leaf spot and blight disease of 
weeds.  Seven species of weeds showing leaf spot and leaf blight diseases were collected from vegetable-producing 
areas in Central Thailand.  These were Cyperus rotundus (Cyperaceae), Cyperus brevifolius  (Cyperaceae), Brachiaria  
mutica (Poaceae), Eleusine indica (Poaceae), Dactyloctenium aegyptium (Poaceae), Pennisetum polystachyon  
(Poaceae), and Oryza sativa f. spontanea (Poaceae). The causal microorganisms were isolated from leaf symptoms by 
tissue transplanting and moist chamber techniques. Identification was based on their morphological features and 
examined under stereo and light binocular microscopes. From this study, a total of 25 isolates of causal fungi comprised 
of 10 genera with 15 species identified, were found. These were Alternaria alternata, Bipolaris  bicolor,  
Colletotrichum  capsici, Colletotrichum gloeosporioides, Colletotrichum graminicola, Colletotrichum musae, 
Curvularia  lunata, Curvularia pallescens, Drechslera  holmii, Fusarium oxysporum, Fusarium semitectum, Fusarium 
solani, Myrothecium cinctum,  Nigrospora  oryzae, Pestalotiopsis  guepinii, Phomopsis sp. A pathogenicity test of D. 
holmii inoculums consisting of spore suspensions of 1x106 spores/ml of D. holmii, were performed onto healthy weeds, 
D. aegyptium and Brassica alboglaba. It was shown that only D. holmii caused severe damage on their weed hosts, 
whereas disease symptom occurred on B. alboglaba. This can be concluded that specificity of   D. holmii on D. 
aegyptium showed great potential utilization of fungus as a biological control agent for weed control in B. alboglaba 
vegetable plots. 
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บทคดัย่อ 
 การทดลองนีÊ มีวตัถุประสงคเ์พืÉอแยกและจาํแนกชนิดเชืÊอราสาเหตุโรคใบจุดและใบไหมข้องวชัพืชในแหล่งปลูกผกัในจงัหวดัภาคกลางของ

ประเทศไทย  วชัพืชทีÉแสดงอาการโรคใบจุด ใบไหม ้7 ชนิด ไดแ้ก ่แหว้หมู Cyperus  rotundus (Cyperaceae) กกตุม้หู Cyperus brevifolius  
(Cyperaceae)  หญา้ขน Brachiaria  mutica (Poaceae) หญา้ตีนกา Eleusine indica (Poaceae)  หญา้ปากควาย Dactyloctenium 
aegyptium (Poaceae)  หญา้ขจรจบ Pennisetum  polystachyon  (Poaceae) และ หญา้ขา้วดีด Oryza  sativa f. spontanea (Poaceae)   

ใบทีÉแสดงอาการโรคใบจุดของวชัพืชทัÊง 7 ชนิดดงักล่าวขา้งตน้ไดถู้กเกบ็รวบรวมและนํามาแยกราสาเหตุโรคโดยวิธี Tissue transplanting และ 

moist chamber การจาํแนกชนิดราทาํโดยตรวจดูลกัษณะทางสัณฐานวิทยา ใตก้ลอ้งจุลทรรศน์สองตาและกลอ้งจุลทรรศน์สเตริโอ  จากการศึกษานีÊ

สามารถจาํแนกราสาเหตุโรควชัพืชไดท้ัÊ งหมด 25 สายพนัธ์ุ ซึÉ งสามารถจาํแนกเป็น 10 สกุล (genera) 15 ชนิด (species) ไดด้งันีÊ   Alternaria 
alternate, Bipolaris  bicolor,  Colletotrichum  capsici, Colletotrichum gloeosporioides, Colletotrichum graminicola, 
Colletotrichum musae, Curvularia  lunata, Curvularia pallescens, Drechslera  holmii, Fusarium oxysporum, Fusarium 
semitectum, Fusarium solani, Myrothecium cinctum,  Nigrospora  oryzae, Pestalotiopsis  guepinii, และ Phomopsis spp. 

 การทดสอบความสามารถในการกอ่โรคของรา D. holmii ทีÉเตรียมไวใ้นรูปสเปรยฉี์ดพ่นทีÉมีความเขม้ขน้ของจาํนวนสปอร์ทีÉระดบั 1x106 

สปอร์ต่อมิลลิลิตรของสเปรยที์Éมีต่อหญา้ปากควาย  (D. aegyptium) และคะนา้ (Brassica alboglaba)  พบว่ารา    D. holmii ทาํใหเ้กดิโรคใบ

จุดกบัหญา้ปากควาย ในขณะทีÉราชนิดนีÊ ทีÉระดบัความเขม้ขน้ของจาํนวนสปอร์ทีÉเท่าเทียมกนัไม่สามารถทาํใหเ้กดิโรคกบัคะน้า  จึงมีความเป็นไปไดสู้ง

ในการทีÉจะนาํรา D. holmii มาใชใ้นการกาํจดัวชัพืชหญา้ปากควายในแปลงปลูกผกัคะนา้ 

 

คําสําคัญ: วัชพืช, เชืÊอรา, การควบคุมทางชีวภาพ, โรคใบไหม้ 
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1.  Introduction 
The investigation on fungi causing weed 

diseases has been reported by many researchers 
(Auld & Mc Rae, 1999; Babu, Sajeena, & 
Seetharaman, 2003). Biological weed control is an 
approach to utilize living organisms to control or 
reduce the population of weeds. Daniel, 
Templeton, Smith, and Fox (1973) introduced the 
concept of bioherbicide and demonstrated that an 
endemic pathogen might be rendered completely 
destructive to its weed host by applying a massive 
dose of inoculum at a particular vulnerable stage of 
weed growth. The use of biological control agent is 
an alternative method for weed control, where an 
organism is applied to achieve reduction in weed 
population. Among the new and possible 
environment-friendly strategies, the use of 
Drechslera gigantea, Exserohilum rostratum and 
Exserohilum longirostratum, have previously 
proved to be promising bioherbicide agents against 
several grass weeds in field trials (Casella, 
Charudattan, & Vurro, 2010). In particular, 
Bipolaris setariae can be used to control for goose 
grass (Figliola, Camper, & Ridings, 1988); B. 
halepense, B. sorghicola and E. turcicum for 
Johnson grass (Chiang, Van Dyke, & Chilton, 
1989);  E.monoceras for Echinochloa spp. (Zhang 
& Watson, 1997); and Exserohilum longirostratum 
for Dactyloctenium aegyptium (Ninsuwan 
Chuenchit & Petcharat, 2010), respectively. The 
exploitation of fungal plant pathogens as biological 
weed control agents has gained considerable 
importance. The purposes of this study were to 
isolate and identify fungal species from diseased 
weeds as well as their pathogenicity test for 
biological weed control. 
 
2.  Materials and methods 
 Weed disease samples used for isolation 
and identification of weed pathogen were collected 
from the Central part of Thailand as presented in 
Table 1. 
2.1  Isolation of Fungi 
2.1.1  Moist chamber method (Jeamjitt, 2007) 

Each weed sample was placed in a moist 
chamber consisting of a glass bowl or plastic box 
lined with damp cotton or tissue-paper and placed 
by the window. They were incubated for 2-7 days 
or longer at 28 oC, and observation was made 
under a stereomicroscope. A needle was used to 
transfer fungal spores or fruiting structures from 
injury tissue onto a slide mounted with a drop of 

distilled water, then covered with cover slip and 
examined under light microscope with Normaski 
Interference Contrast. 
 
2.1.2  Tissue transplanting method (Manoch, 2002)  

Weed leaves showing spot and blight 
symptoms were cut into small pieces (2x2 mm2) 
each with surface sterilized in 1.5% (w/v) sodium 
hypochlorite for 3 - 5 minutes, then rinsed 3 times 
in sterile distilled water for 30 seconds, and dried 
with sterile absorbent paper towels. Each piece of 
leaf was placed on water agar (WA) with 25 mg/L 
streptomycin. The plates were incubated for 3 - 5 
days at 28ºC. Subsequently, the hyphal tips of each 
isolate were transferred to potato dextrose agar 
(PDA). After 7 days, the pure culture was obtained 
and used for identification. 
 
2.2  Identification of fungi  

Macroscopic features were studied 
including colony growth pattern, color, and texture 
on different agar media. Fungal growth rate was 
measured on PDA, CMA, CZA and MEA. 
Microscopic characters were observed on a slide 
preparation using sterile distilled water and 
lectophenol as mounting media and examined 
under a light microscope (Olympus BH-2 with 
Normaski Interference Contrast). Photomicrographs 
of fungal structure were taken under stereo and 
light microscopes. 
 
2.3  Pathogenicity test (Kokaew, 2005) 

The four-week-old tested plant species 
included the weed, Dactylotenium aegyptium and 
vegetable host, Brassica alboglaba, were sprayed 
with inoculums that consisted of spore suspensions 
of 1x106 spores/ml of Drechslera holmii. Non-
inoculated control plants were sprayed with 
distilled water. There were 3 replications with 10 
plants on each replication, growing tested plants in 
a 10 inch diameter pot.  Inoculated plants were 
then covered with polyethylene bags for 24 hours 
to maintain humidity. The plants were observed for 
disease development over a two-week period. 
 
3.  Results and discussion 
  The results revealed that 25 isolates of 
micro fungi, comprising 10 genera with 15 
identified species, were found on the leaf spot and 
leaf blight disease of weeds collected in 
Chanthaburi, Patum Thani, and Bangkok areas 
(Table 1, Figure 1). Most species of micro fungi  
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were similar to those previous reported (Thomas, 
Muller-Stover, Ziegler, Bedi, & Kroschel, 1998; 
Babu et al., 2003; Sandrin, TeBeest, & 
Weidemann, 2003; Kokaew, 2005; Kokaew, 
Manoch, Visarathanon, & Suwanagul, 2006). The 
most common species were: Alternaria alternata, 
Bipolaris  bicolor,  Colletotrichum  capsici, C. 
gloeosporioides, C. graminicola, C. musae, 
Curvularia  lunata, C. pallescens, Drechslera  
holmii, Fusarium oxysporum, F.semitectum, F. 
solani, Myrothecium cinctum,  Nigrospora  oryzae, 
Pestalotiopsis  guepinii, Phomopsis sp. (Table 2 
and Figure 2).  
 
 
Table 1 Weeds species, Family and locations 

No. Weeds species Family Location 
1 Cyperus  

rotundus  
Cyperaceae Bangkok 

2 Cyperus 
brevifolius   

Cyperaceae Chanthaburi 

3 Brachiaria  
mutica 

Poaceae Chanthaburi 

4 Eleusine indica Poaceae Pathum 
Thani 

5 Dactyloctenium 
aegyptium 

Poaceae Pathum 
Thani 

6 Pennisetum  
polystachyon 

Poaceae Pathum 
Thani 

7 Oryza  sativa  f. 
spontanea 

Poaceae Bangkok  

 

Table 2 Micro fungi isolated from weed diseases at 
different host plants 

Fungi Class Host plant 
Alternaria alternate Hyphomycetes 1,2* 
Bipolaris  bicolor Hyphomycetes 1,3 
Colletotrichum  capsici Coelomycetes 4 
Colletotrichum 
gloeosporioides 

Coelomycetes 2,4,5 

Colletotrichum 
graminicola 

Coelomycetes 4 

Colletotrichum musae Coelomycetes 4,5 
Curvularia  lunata Hyphomycetes 7 
Curvularia pallescens Hyphomycetes 1,2,4,6 
Drechslera  holmii Hyphomycetes 2,3,5 
Fusarium oxysporum Hyphomycetes 2,3,6 
Fusarium semitectum Hyphomycetes 1,2,5 
Fusarium solani Hyphomycetes 3,4,5 
Myrothecium cinctum Hyphomycetes 2,3,4 
Nigrospora  oryzae Hyphomycetes 1,2,3 
Pestalotiopsis  guepinii Coelomycetes 2,4,6 
Phomopsis sp. Coelomycetes 3,4,6 
* 1; Cyperus  rotundus, 2; Cyperus brevifolius, 3; 
Brachiaria  mutica, 4; Eleusine indica, 5; 
Dactyloctenium aegyptium, 6; Pennisetum  
polystachyon, 7; Oryza  sativa  f. spontanea 

 

 
 
 
 

 
 
 
 
 
 
 

Figure 1 Diseased weeds 1; Cyperus  rotundus, 2; 
Cyperus brevifolius, 3; Brachiaria  mutica, 4; Eleusine  
indica, 5; Dactyloctenium aegyptium, 6; Pennisetum  
polystachyon and  7; Oryza  sativa f. spontanea. 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2 Morphological characteristic of fungal 
pathogens from diseased weeds 
 
 

A number of previous studies proved that 
fungi have high potential for biological control 
agents of weeds. For example, Alternaria alternata 
was studied and evaluated for potential use as a 
mycoherbicide to control Lantana camara (Saxena 
& Pandy, 2002). Curvularia intermedia was also 
isolated from diseased crabgrass (Digitaria  sp.) 
and the potential use as mycoherbicide to control 
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large crabgrass, D.  sanguinalis, was reported 
(Tilley & Walker, 2002). Meanwhile, Kokaew 
(2005) isolated C.  pallescens from diseased leaves 
of Cyperus rotundus, Dactylotenium  aegyptium, 
Echinochloa colona, Eleusine indica, Digitaria  
ciliaris, Brachairia  reptans, Rottboellia  
cochinchinensis and Pennisetum  polystachyon.  

The application of Bipolaris bicolor was 
reported to control Johnson grass (Sorghum 
helepense) (Bonilla, Lopez, Mena, Rodriguez, 
Perez, & Tomas, 1999). Moreover, Chandramohan 
and Charudattan (2001) successfully applied 
Exserohilum rostratum as foliar spray to control 
seven weedy grasses in Citrus orchard. Application 
of Fusarium oxysporum as a mycoherbicide to 
control Striga hermonthica was used in Western 
Africa (Clotala, Watson, & Hallett, 1995). Boyett, 
Walker, and Abbas (2002) reported the application 
of Myrothecium verrucaria to control Kudzu 
(Pueraria lobata). Secondary metabolites such as 
Verrucaria A,B,C,D,E,F,G,J; Roridins A,B,D,E,H; 
Muconomycin; Coprogen B and Gliotoxin also 
have antifungal properties. 

For this study, we obtained 25 fungal 
isolates, but there was only one isolate, Drechslera 
holmii, which caused weed disease. Therefore, D. 
holmii was investigated for potential use as a 
biological weed control agent in the vegetable 
fields.  

 
 
 

 

 

Figure 3   Dactyloctenium aegyptium, control (A); 
Sprayed with spore suspension at 106 spores/ml of 
Drechslera holmii (B)   
 
 

 

 

 
 
 

 
Figure 4   Brassica alboglaba, control (A), sprayed with 
spore suspension at 106 spores/ml of Drechslera holmii 
(B) 

A pathogenicity test of fungi isolated 
from weed was conducted using Drechslera 
holmii. It was inoculated in the greenhouse to four 
healthy plant species; Cyperus brevifolius, 
Brachiaria mutica, Dactyloctenium aegyptium  and 
vegetable Brassica alboglaba. Spore suspension at 
106 spores/ml of D. holmii was sprayed on 
artificial wounded leaves of the 4 week-old healthy 
seedlings. It caused severe damage only on D. 
aegyptium. Disease symptoms were found after 5 
days of inoculation. This fungus in USA was also 
reported to cause leaf spot disease of D. aegyptium 
but there were no further tests on any crops (Ellis, 
1971). Therefore, the potential use of D. holmii as 
a biological control on vegetable plots is worth 
further investigating.  
 
4.  Conclusion 

A total of 25 isolates of fungi were found 
on leaf spot and leaf blight of weed disease from 
Bangkok, Pathum Thani and Chanthaburi 
provinces. These isolates were common plant 
pathogens (Alternaria alternate, Bipolaris  bicolor, 
Curvularia  lunata, C. pallescens, Drechslera  
halodes, Myrothecium cinctum, and Nigrospora  
oryzae) causing leaf spot and leaf blight diseases.  

Drechslera holmii caused severe damage 
only on the weed Dactyloctenium aegyptium after 
5 days of inoculation, but no symptoms occurred 
on Cyperus brevifolius, Brachiaria  mutica, or the 
vegetable Brassica alboglaba. This considered a 
host range specific of Drechslera holmii on the 
weed species. However, further study is needed to 
investigate development of a bioherbicide, as well 
as a biological weed control for vegetables. 
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