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ABSTRACT 
A comprehensive survey was conducted in the seven local government areas of Dutse district in Jigawa state during 
the 2019 rainy season to determine the incidence (%), distribution and severity of the sorghum leaf anthracnose 
disease. During the survey, a total of 51 farmer’s fields in 17 locations were visited on a road network connecting 
the seven local government areas. For every 15 km, three farmers’ fields were consulted each serving as replicate and 
a total of 70 sorghum plants were selected randomly and inspected for leaf anthracnose. Results of the survey 
showed that Laraba in Dutse Local Govt. had the highest (33.33%) Disease incidence (DI), followed by Kiyawa 
(28.67%). Similarly, highest severity percentage index of 50.00% and 47.62% was obtained in Laraba and Kiyawa, 
respectively. The survey also revealed that six out of the 17 locations visited do not have the symptoms of the disease 
(DI=0%). These locations are; Agufa, Gwamfai, Sagu, Kukuma, Juwon tudu and Ruqui. The present results 
indicated that sorghum leaf anthracnose disease in Dutse district is spatially distributed and economically 
important in most of the farmers’ fields visited. Therefore there is a need for farmers and the state Govt. to pay due 
attention in developing effective management strategy that is critical to prevent the disease from reaching epidemic 
stage. 
Keywords: Anthracnose, disease incidence, disease severity, Sorghum bicolor, Dutse district. 

_____________________________________________________________________________________________ 

INTRODUCTION 

Sorghum (Sorghum bicolor L., Moench) is the 5th 

most important food crop in the world, and 

Nigeria is the world’s second largest producer 

only after the United States. Sorghum is one of 

the major crops grown in Jigawa state usually 

mixed or intercropped with Millet, Sesame and 

Groundnut. However, the production of this 

important crop is constraints by several foliar 

diseases including anthracnose. Anthracnose is 

an important disease of sorghum wherever the 

crop is grown (CABI, 1988;). The damage caused 

by this disease ranges from deterioration of 

grain to peduncle breakage, stalk rot and foliage 

damages (Pastor-Corrales and Frederickson, 

1980; Gwary et al., 2002; Kutama et al., 2013a, 

and b) and may occur at different stages of plant 

growth (Warren and Nicholson, 1975) leading to  

 

crop losses depending on the severity of 

infection and the crop cultivar. 

Sorghum anthracnose caused by Colletotrichum 

sublineolum is one of the most destructive foliar 

diseases and, presently, it is found in most 

sorghum growing regions (Ali et al., 1987a,b; 

Cardwell et al., 1989; Pande et al., 1991; Sherriff et 

al., 1995; Thakur and Mathur, 2000). The 

pathogen infects all above-ground parts of the 

plant with infection of leaves more commonly 

observed as compared to infection of the stalks 

and panicles. Foliar infection can occur at any 

stage of plant development, but symptoms are 

generally observed 40 days after seedling 

emergence (Thakur and Mathur, 2000). The 

symptoms on the leaves will depend on the type 

of cultivar planted and environmental 
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conditions. Symptoms can range from small, 

circular or elliptical spots to elongated necrotic 

lesions with abundant acervuli formation 

(Thakur and Mathur, 2000). Under severe 

conditions, the pathogen will cause premature 

defoliation and thereby delaying the 

development of the plant (Thakur and Mathur, 

2000). Panicle infection phase of the disease 

affects both the quality and quantity of the grain 

(Thakur and Mathur, 2000). Grain yield losses of 

up to 50% may occur under severe foliar 

infection on susceptible cultivars; whereas 

panicle infection can result in losses ranging 

from 30% - 50% (Pande et al., 1991; Thakur and 

Mathur, 2000; Ngugi et al., 2000). Yield loss is 

primarily due reduction in grain number and 

size (Thakur and Mathur, 2000). 

The epidemics of anthracnose in sorghum fields 

largely depend on host susceptibility and 

prevailing weather conditions (Marley, 2004, 

Erpelding and Wang, 2007). It is also influenced 

by inoculum density, pathogenicity of the 

strains and cultural practices (Pande et al., 1991, 

Chala et al., 2010a, and Chala et al., 2010b). 

While, infected plant debris, seeds and alternate 

hosts serve as sources of the primary inoculums 

(Cardwell 1989, and Somda et al., 2007), shifts in 

planting dates and the choice of cultivars were 

found to influence the development of 

anthracnose in the field (Marley, 2004). 

Estimating grain yield losses due to anthracnose 

can often be difficult (Ngugi et al., 2000), but 

losses as high as 50% have been reported in 

susceptible cultivars (Thomas and Frederiksen, 

1995). Disease development before anthesis can 

have the greatest effect on grain yield with 

reported losses ranging from 30 - 67% (Ali et al., 

1987a). 

The aim of the present research was to 

determine the disease incidence and economic 

importance of anthracnose of sorghum crop in 

Dutse district of Jigawa State. 

MATERIALS AND METHODS 

Study area 

The field surveys were conducted in Dutse 

district of Jigawa state during 2019 cropping 

season. The study area is located in the Sudan 

savanna zone of Nigeria, between the 

coordinates 11042’04’’N 9020’31’’E / 11.701110N 

9.341940.  Dutse district comprised of 7 Local 

Govt. areas which includes;  Dutse, Birnin kudu, 

Gwaram, Buji, Kiyawa, Jahun and Miga local 

governments. The surveyed areas and numbers 

of farmer’s field surveyed are shown in Table 1 

below. 

Sorghum Anthracnose Survey 

Three sample farms were visited at 15 km 

interval along accessible roads linking the seven 

local Govt. areas under study. In each Local 

Govt., different locations were assessed, and in 

each location 3 replications were considered. A 

total of 51 farms in 17 locations were assessed 

(with 3 replications of farmers’ fields). The 

survey was done in the form of “N” pattern, i. e 

from one angle through the center end of the 

field to the subsequent upper angle. In each 

farm, 70 sorghum plants were observed 

thoroughly for anthracnose symptoms. 

Similarly, other disease symptoms were 

investigated on each farmer’s field visited 

(Kutama et al.,2014). Disease incidence 

Disease incidence was assessed on 70 randomly 

selected plants in each sample field and was 

expressed in percent infection, determined by 

the following formula as used by Kutama et al. 

(2013a and b): 

Incidence = 
𝐓𝐨𝐭𝐚𝐥 𝐍𝐮𝐦𝐛𝐞𝐫 𝐨𝐟 𝐃𝐢𝐬𝐞𝐚𝐬𝐞 𝐏𝐥𝐚𝐧𝐭𝐬

𝐍𝐮𝐦𝐛𝐞𝐫 𝐨𝐟 𝐏𝐥𝐚𝐧𝐭𝐬 𝐄𝐱𝐚𝐦𝐢𝐧𝐞𝐝
 × 100 

 

Disease severity 

Disease severity was estimated as the 

proportion of leaf area infection on the 70 

randomly selected sorghum plants in each 

sample field. Each plant was assessed to 

represent the severity of anthracnose per plant. 
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Table 1: location of the surveyed areas with the 

number of farmers’ field surveyed 

Location LGA Number of 

farmers 

assessed per 

district 

Maja 

Ruqui 

Laraba 

Dutse 3 

3 

3 

Juwon tudu 

Dorawa 

Samamiya 

Danya 

Birnin 

kudu 

3 

3 

3 

3 

Gantsa 

Kukuma 

Sagu 

Buji 3 

3 

3 

Masanawa 

Kiyawa 

Balago 

Kiyawa 3 

3 

3 

Gwamfai 

Dogawa 

Jahun 3 

3 

Agufa 

Dangyatin 

Miga 3 

3 

Sara Gwaram 0 

Total   51 

 

Key: LGA =Local Government Area 

 

It was assessed using 1-5 disease rating scale 

suggested by Thakur et al. (2007), where: 

      1 = No visible symptoms  

      2 = 1-10% leaf area covered 

      3 = 11-25% leaf area covered 

      4 = 26-50% leaf area covered, and  

      5 = >50% leaf area covered with necrotic 

lesions. 

Severity grades were converted into Percentage 

Severity Index (PSI) for analysis using the 

formula suggested by Wheeler (1969): 

                      PSI = 
Snr

Npr  × Mss
 × 100 

Where: 

Snr = sum of numerical rating 

Npr = number of plants rated 

Mss = maximum severity scale of 

sorghum anthracnose 

The disease symptoms on the leaves were taken 

into considerations during the assessment. 

Cultural practices and agronomic data  

During the survey, some routine cultural 

practices and agronomic parameters were 

recorded including; approximate size of the 

farm, weed management, fertilized or not, soil 

type, cropping system, crop growth stage. 

Sourcing of Inoculum 

Leaf samples showing the anthracnose disease 

symptoms were collected in every farmer’s field 

where the disease was detected. The diseased 

leaves were placed in a paper bag and labeled 

accordingly, indicating the name of the collector, 

sample site and date of collection (Kutama, 

2012). The samples were brought to Biology 

laboratory, Federal University Dutse for further 

studies. 

Isolation and Identification of the Pathogen 

Samples of sorghum leaves with anthracnose 

symptoms collected from 6 six local government 

areas were mixed and cut into pieces (1 cm2), 

surface sterilized using 5% Sodium hypochlorite 

solution for 30 seconds and then followed by 

rinsing three times in distilled water. The 

sections were allowed to dry before plating on 

Potato Dextrose Agar (PDA) in petri dishes. 

After incubation for 7 days at 250C, fungal 

growth with Colletotrichum sublineolum 

appearance were purified by transferring 

mycelium discs of 10 mm diameter and 

incubated for 10 days under fluorescent light 

(Tsedaley et al., 2016). The identity of the fungus 

was confirmed based on cultural characteristics 
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and conidial morphology. The colonies showed 

grayish to dark colour in green margin on PDA 

medium. Sclorotia formed in black colour, dense 

and immersed to superficial of media. Under the 

microscopic condition, conidia are single hyaline 

cells, falcate, lunate shepe and apices acute. 

Appresoria present an irregular-edged shape. 

Satae consist of 3-6 septa and dark brown colour 

((Ali et al., 1987a,b; Trakunsukharat and 

Lertprasertrat, 2011). 

Pathogenecity test 

Pathogenecity (to test Koch’s postulate) of six C. 

sublineolum isolates that represented the six local 

government areas was conducted on detached 

healthy and intact sorghum and maize leaves. 

The suspension of conidia of each isolate was 

prepared by flooding the 10 days old culture 

with 10 mL of distilled water, scraped and 

stirred vigorously for 90 seconds and then 

filtered through a sieve to remove mycilial 

fragments. The concentration of spore 

suspension was adjusted to 1×105 mL by using 

haemacytometer before inoculation as described 

by Tsedaley et al. (2016). 

Data analysis 

The field survey data for sorghum anthracnose 

(incidence and severity) were analyzed and 

interpreted. Mean disease incidence and severity 

of each district were used to make quantitative 

comparison among the surveyed areas. The 

cultural practices and agronomic data were used 

for their correlation analysis. 

RESULTS AND DISCUSSION 

Incidence, distribution and severity of 

sorghum anthracnose 

Sorghum leaf anthracnose (SLA) was observed 

in some of the farmers’ fields surveyed in Dutse 

district. Generally, the incidence (%) and 

severity (%) of the disease were low in the 

surveyed locations compared to other disease 

symptoms. The highest sorghum anthracnose 

percentage disease incidence (33.33%) was 

recorded at Laraba, and percentage disease 

severity (50.00% and 47.62%) was seen in Laraba 

and Kiyawa respectively (Table 2). The lowest 

mean disease incidence (4.67%) and that of 

severity (19.05%) were observed at Dorawa and 

Balago district (Table 2). Six locations (Agufa, 

Gwamfai, Sagu, Kukuma, Juwon Tudu and 

Ruqui) showed no occurrence and distribution 

of the disease. This suggests that the disease is of 

low economic importance but widely 

distributed in Dutse district which corroborated 

with the report of Pande et al. (1993) who 

showed that the foliar disease; anthracnose, oval 

leaf spot, sooty stripe and grey leaf spot were 

widely distributed in Nigeria and also at par 

with Tsedaley et al. (2016) who reported that 

sorghum anthracnose is severe in Ethiopia. A 

possible reason for the low disease incidence 

could be attributed to less inoculums level 

particularly in the surveyed areas. Farmers 

generally, do practice appropriate crop rotation 

systems with non-host plants (such as Millet and 

Groundnut) to the pathogen. This leads to less 

inoculums build-up and less possibilities of 

inoculums survivals. Colletotrichum sublineolum 

overwinter in soil and in decaying plant 

residues as mycelium, acervuli, melanized 

hyphopodia, sclerotia and microsclerotia (Sukno 

et al., 2008). It may survive up to 18 months in 

crop debris, on or above the soil surface in 

alternate hosts and in infected seeds (Tesso et al., 

2012). Microsclerotia are produced in sorghum 

stalks of susceptible cultivars and survive in 

crop debris on the soil surface (Tesso et al., 2012). 

This fact suggests that the low incidence 

detected throughout this study could in fact be 

due tothe effects of less inoculum buildup. 
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Table 2: incidence, distribution and severity of Sorghum Leaf Anthracnose disease in Dutse district, 2019. 

Location 
Local 

government 

Mean disease 

incidence (%) per 

location 

Mean PSI (%) per 

location 

Maja 

Ruqui 

Laraba 

Dutse 

19.33 

0.00 

33.33 

42.86 

0.00 

50.00 

Juwon tudu 

Dorawa 

Samamiya 

Danya 

Birnin kudu 

0.00 

4.67 

9.33 

14.33 

0.00 

19.05 

38.09 

23.81 

Gantsa 

Kukuma 

Sagu 

Buji 

14.33 

0.00 

0.00 

23.81 

0.00 

0.00 

Masanawa 

Kiyawa 

Balago 

Kiyawa 

16.67 

28.67 

4.67 

25.00 

47.62 

19.05 

Gwamfai 

Dogawa 
Jahun 

0.00 

14.33 

23.81 

0.00 

Agufa 

Dangyatin 
Miga 

0.00 

14.33 

0.00 

23.81 

Total (%) 

Mean D.I (%) 
 10.23 19.82 

 

Different cultural practices, soil type and other 

diseases symptoms 

The results of the survey have shown that 

sorghum is grown on sandy loam soils in most 

(88%) of the farmer’s fields surveyed (Table 4.2) 

and that it was on very few of the farms that 

sorghum is cultivated on clay-loam /clay soils 

(12.00%). There seemed to be a relationship 

between the soil type and the incidence and 

severity of sorghum anthracnose. Sorghum 

anthracnose is absent in all the clayed textured 

soils (Table 4.2) and present in some of the 

sandy loam soil. Different types of soils 

(environment) have different water holding 

capacity, fertility, pH and as such pathogen 

survival. This is in line with findinds such as 

that of Gomes et al., 2008 who reported that 

Colletotricum occurs in sandy soils in two 

beaches of Bairro Nova and Casa Caiada in 

Brazil. 

The results of the survey in the districts also 

showed relatively good cropping system (inter 

cropping 88.00%). The sorghum fields are 

intercropped with Cowpea (42.80%), Sesame 

(28.50%), Hibiscus (9.50%), millet and okra (both 

4.70%). Only 12.00% of the fields are single crop 

(sole cropping). Generally most of the farmers in 

the surveyed area, across the six districts are 

practicing good cropping system (Table 3). This 

shows that inter cropping have a positive 

relation with the incidence of sorghum 

anthracnose as the crops are non alternate host 

to the pathogen. 

Among the different farmers field of the 

surveyed area, there was less effort by the 

farmers for weeding. Most (82.40%) of the 

farmer’s fields were weedy; only 17.60% of the 

farmer’s fields were weeded. This leads to high 

incidence of other diseases symptoms in these 

districts (Table 3). Diseases such as Rust 
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(34.90%), Blight (17.40%) and Spot (30.40%) were 

highly prevalent. High weed infestation reduces 

air movement around the crop canopy, which 

leads to increased leaf-wetness. This increases 

humidity and higher possibility of spore 

germination and development of pathogen. 

Good cultural practices including altering 

planting dates, removal of crop residues and 

alternate hosts (wild sorghum), weed 

management, planting disease free seeds and 

crop rotation can serve as important options in 

preventing sorghum anthracnose (Somda et al., 

2007, and Chala and Tronsmo, 2012). According 

to Moore et al. (2009), planting sorghum after 

sorghum significantly increases anthracnose on 

most hybrids and planting sorghum after rice, 

maize or soybeans can successfully reduce 

sorghum anthracnose. Other management 

strategies such as sanitation, elimination of 

alternative hosts and planting clean, healthy 

seed or seed treated with an appropriate 

fungicide, coupled with disease resistance 

should be helpful and perhaps sufficient to 

avoid or reduce serious losses from grain 

sorghum anthracnose. 

 

Table 3: Soil type, other disease symptoms and farming practices of the surveyed locations 

Location  Soil type 
Weed 
managem
ent 

Farming 
practice 

Other disease 
symptoms 

Ruqui 
Sandy 
loam 

Weeded 

Inter 
cropped 
with 
sesame 

Rust spot and 
speck 

Laraba 
Sandy 
loam 

Weedy 

Inter 
cropped 
with 
cowpea 

Rust and spot 

Maja 
Sandy 
loam 

Weeded 
Sole 
cropping 

Blight, rust spot 
and speck 

Dorawa 
Sandy 
loam 

Weedy 

Inter 
cropped 
with 
sesame 

Blight, rust and 
spot 

Samamiya 
Sandy 
loam 

Weedy 

Inter 
cropped 
with 
cowpea 

Rust and spot 

Danya 
Sandy 
loam 

Weedy 

Inter 
cropped 
with 
cowpea 

Blight and rust 

Juwon 
tudu 

Clay 
loam 

Weedy 

Inter 
cropped 
with 
cowpea 

Blight and rust 

Gantsa 
Sandy 
loam 

Weedy 

Inter 
cropped 
with 
cowpea 
and 

Blight and rust 
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sesame 

Kukuma 
Sandy 
loam 

Weeded 

Inter 
cropped 
with 
sesame 

Rust and spot 

Sagu 
Clay 
loam 

Weedy 

Inter 
cropped 
with 
cowpea 

Blight, rust and 
spot 

Balago 
Sandy 
loam 

Weedy 
Inter 
cropped 
with okra 

Blight, rust and 
spot 

Masana
wa 

Sandy 
loam 

Weedy 

Inter 
cropped 
with 
cowpea 

Rust and spot 

Kiyawa 
Sandy 
loam 

Weedy 

Inter 
cropped 
with 
cowpea 

Rust, spot and 
speck 

Gwamfai 
Sandy 
loam 

Weedy 

Inter 
cropped 
with 
sesame 

Rust and spot 

Dogawa 
Sandy 
loam 

Weedy 

Inter 
cropped 
with 
hibiscus 
and 
sesame 

Spot 

Agufa 
Sandy 
loam 

Weedy 
Sole 
cropping 

Blight, rust and 
spot 

Dangyati
n 

Sandy 
loam 

Weedy 

Inter 
cropped 
with 
cowpea, 
sesame 
and 
hibiscus 

Rust and spot 

 

Isolation of the causal pathogen 

Colonies of the fungus grown on PDA showed 

different colors on the upper side as well as on 

the reverse side of the petri dishes. The colors 

varied from whitish gray to dark gray on the 

upper sides of the petri dishes, whereas they  

 

 

had brownish, purple grayish and greenish 

colors when viewed on the reverse side of the 

petri dishes. It is observed that conidia are single 

hyaline cells, falcate and lunate shape and satae 

consist of 3-6 septa and with black dots (Table 

4.3). The result was morphologically identified 

as C. sublineolum and the result was in 

agreement with Trakunsukharat and 

Lertprasertrat (2011). 
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Table 4: Macroscopic and Microscopic features of isolated Pathogen 

Sample isolates Macroscopic features Microscopic feature 

Colour Appearance Shape of 

conidia 

No. of septa Transparency 

Isolate: Dutse Whitish grey with 

green 

Cottony Falcate 6 Transparent 

Isolate: Birnin 

kudu 

Grey with black and 

brown 

Cloudy Falcate 5 Transparent 

Isolate: Kiyawa Dark grey with green Cloudy Lunate 3 Transparent 

Isolate: Jahun Dark grey with brown 

and brown 

Cottony Falcate 5 Transparent 

Isolate: Miga Whitish grey with 

green and purple 

Cottony Falcate 4 Transparent 

Isolate: Buji Grey with black and 

green 

Cottony Lunate 4 Transparent 

Pathogenicity test 

Pathogenicity test was carried out for sorghum 

anthracnose (C. sublineolum) isolated from 

infected sorghum leaves collected from six 

locations of the study area. The inoculated 

detached leaves of sorghum showed 

anthracnose disease symptom typical of those 

observed on infected sorghum plants in the field 

but no infection was found on maize (Table 5). 

The present research result is in agreement with 

the findings of Prom et al., (2016) that the 

isolates of the pathogen showed positive 

responses on detached leaves of sorghum but 

negative on maize. From this result, it can be 

concluded that C. sublineolum isolates 

pathogenic to sorghum are nonpathogenic to 

maize. This result is also in agreement with 

findings of Sherriff et al. (1995) and Sutton 

(1980). 

 

Table 5: Pathogenecity of isolated pathogen on 

healthy sorghum and maize leaves 

Location of 

isolate (LGA) 

ON: 

 Sorghum 

leaf 

Maize 

leaf 

Dutse + - 

Birnin Kudu + - 

Kiyawa + - 

Jahun + - 

Miga + - 

Buji + - 

 

CONCLUSION 

The survey showed the differences in the mean 

disease incidence (DI) and in the mean disease 

severity (DS) in the seven local govt. of Dutse 

district visited. The mean disease incidence was 

highest in Laraba (33.33%), then followed by 

Kiyawa (28.67%) and highest severity 

percentage of 50.00% and 47.62% was also seen 

in Laraba and Kiyawa, respectively. Sorghum 

anthracnose was not highly prevalent in all the 

surveyed areas of Dutse districts but 

seconomically important  and spatially 

distributed in Dutse district.  
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