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Introduction 

In Nigeria, sunflower being a tropical crop has 

been found to fit well into the farming systems 

and was introduced as an alternative oil crop 

to existing oil crops (Allam, et al., 2011). Due to 

its potential and importance, its cultivation is 

now rapidly expanding in to other agro-

ecological zones of the country. Within the 

short periods of its introduction, the crop has 

gained higher popularity among the new 

oilseed crops introduced for edible oil 

production. The important features of 

sunflower are its short growing period, high 

yield potential and wide range of growing  
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seasons, low irrigation water requirements as well as wide 

adaptability to soil and moisture conditions (Olowe, et al., 2005  

However, the production of this important oil crop is being 

constrained by diseases such as Apical chlorosis 

(Psedomonas.pv.tagetis), Bacterial Leaf Spot (Pseudomonas 

syringae. pv. helianthi), Bacterial Wilt (Pseudomonas solanacearum), 

Crown gall (Agrobacterium tumefaciens). Csép (2009) reported that 

bacterial leaf spot caused by Pseudomonas syringae pv helianthi is 

the most important having seen to reduce leaves sizes and also 

causing considerable reductions in yield. It also causes defoliation 

of leaves, stunted growth, reduced flower head and seed size. 

Likewise, the disease causes brown spots mostly on the leaves, but 

the spots may also appear on the cotyledons, stem, sepals and 

petals. Jozsef and Ilona (1992) reported that the disease appeared 

on sunflowers in commercial production fields in many countries 

concentration of the pathogen at 3WAS. Data were collected on 

disease incidence at 3-9 weeks after inoculation and severity at 

11 weeks after inoculation and yield. All data analyzed using 

Analysis of Variation (ANOVA) while means separation was done 

using Duncan multiple Range Test at 5% level of significance. 

Results obtained from this study revealed that Funtua local had 

the highest incidence of the disease recording 36.09% at 8 weeks 

after inoculation while SAMSUN-4 had the lowest incidence of 

25.21%. At 11 weeks after inoculation, Biu local obtained highest 

disease severity of 82.30% while SAMSUN-4 had 30.61%.  

SAMSUN-4 recorded highest yield of 1310.25kg/ha-1 while lowest 

yield of 557.36kg/ha-1 was obtained on Biu local genotype 

respectively 
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across the globe. The severity of the disease varied greatly on the 

lower leaves of nearly all the plants in the field and percentage of 

the diseased heads reached 20 – 25%. Yield losses were reported to 

range from 15 – 90%, oil losses from 20 – 30% in more humid areas 

than in less humid areas (Canavar, et al., 2010; McGonigle and Miller, 

2012)..  

Symptoms of the disease is characterized by circular, dark brown to 

black lesions with concentric rings ranging from 0.2 mm to 0.5 mm 

in diameter which eventually enlarge in size and coalesces, causing 

blighting of leaves. Some lesions can be identified by distinct yellow 

halos, particularly on young plants and in severe case, plants may 

defoliate prematurely and die (Thomas, 2012). The disease is 

ubiquitous on leaves and under warm and humid conditions, can 

however become a serious defoliating and yield reducing disease 

(Silvia, 2013). Infection and severity of the disease has been 

reported to be influenced by cool weather or temperatures of 

below 27oC while the pathogen overwinter in active cankers, 

infected buds and leaves, systemically in the xylem of some hosts, 

epiphytically on buds and limbs of infected or healthy plants, and 

possibly on weeds and on non susceptible hosts (Agrios, 2005). 

In Biu, Borno State in Northeast Nigeria, Wabekwa et al. (2014) 

recounted that the cultivation of the crop was noticeably higher, 

attracting high market prices and serves as source of income to 

many growers households. It is for this reason therefore that this 

study was carried out haven seen the economic potential of the 

crop, in the study area being the first of its kind, with the objective 

of screening some sunflowers genotypes against Bacterial Leaf Spot 

(Pseudomonas syringae. pv. helianthi) being a limiting factor in the 

crop cultivation so as to determine the most resistant and 

susceptible genotype(s) to the disease so that growers that may 

engage in its production will be advise on the variety to cultivate. 
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Materials and Methods 

This study was conducted during the 2016 raining season at the 

Teaching and Research Farm of the Department of Crop Protection 

Modibbo Adama University of Technology Yola. Yola is located 

between latitudes 9o 11′ N and 9o 19′ N and longitudes 12o 20′ and 12o 

31′E (Adebayo and Tukur, 1999). Preparation of growth medium, 

isolation, inoculation and purification of the inoculums was done at 

the crop protection laboratory of the same institution. 

Dehydrated 7.0 grams of nutrient agar was added to 250mls of 

distilled water in a 500mls beaker and heated completely, it was 

then autoclaved at 1210 C for 15 minutes, cooled to 450C and 

dispensed aseptically in sterile petri dishes and allowed to cool 

before inoculation. Infected leaves showing symptoms of the 

disease were collected from sunflower infected field in clean 

polythyne bags and taken to the laboratory were small leaf (4mm2) 

from the advancing margin of the lesion on the infected leaves was 

cut using a sterile pair of scissors, washed under running tap water, 

sterilized using 10% NaOH and rinsed in three changes of distilled 

water ( Forchetti et al., 2007).  

The infected sterilized leave samples were then bloat dried after 

which they were aseptically placed in a sterile Petri dish containing 

the growth medium. The setup was incubated at 35°C for 48hours 

to observe the growth of colonies from which sub-culture was done 

to obtain pure culture of the pathogen. Subsequent sub culturing 

was repeated to obtain single colony that is dominant which was 

preserved on agar slant and kept in the refrigerator. (Schaad,1980; 

Forchetti et al., 2007). Identification of the pathogen was based 

mainly on microscopic examination of the Bacteria to determine 

some properties such as the morphology culture pigmentation, 

appearance, structures according to the methods in Abdullah and 

Al-Mosawi, (2010).  Pathogenicity test was carried out to confirm 

Koch’s postulates by spraying 108cfu/ml of the inoculum suspended 

in 100mls of distilled water contained in 500mls beaker, shake 
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thoroughly and sprayed onto the leaves of twenty eight day’s old 

plants grown in 60cm diameter plastic pots in the screen house 

using a hand sprayer (Solomon, 2000).The Inoculated plants were 

then covered with polythene bags and kept in the dark for 12hours 

and then maintained for 48h at ±35oC and ±95% relative humidity in 

the screen house. At the end of 48hours, observation was made for 

the appearance and development of symptoms and subsequent 

isolation, inoculations and re-isolation of the pathogen was done to 

confirm the identity of the causal organism (Horst 2001).  

The sunflower seeds (SAMSUN–1, SAMSUN–2, SAMSUN–3, and 

SAMSUN–4) were obtained from the seed production unit of the 

Institute for Agricultural Research (IAR) Samaru, Ahmadu Bello 

University Zaria, while other local genotypes (Biu Local, Yola Local, 

Mubi Local, Gombe Local, Funtua Local and Yemaltudeba Local) 

were sourced locally from farmers.The design used for this 

experiment was Randomize Complete Block Design (RCBD) with 

four replications, the experimental plots measured 3m ×5m, 

spacing of 1m between plots and alley of 0.5m between replicates. 

All agronomic practices appropriate for sunflower cultivation such 

as seed treatments with Apron plus, sowing at recommended dept 

and spacing, Compound fertilizer N.P.K 15: 15: 15 (Alao et al., 2007), 

weeding using hoe, insect pest control with Lambda Cyhalothrin 2.5 

EC insecticide at the rate of 800ml/ha and harvesting were adopted. 

Inoculation of the pathogen using 108cfu/ml concentration of the 

inoculum on the plants in the field was done at three 3 weeks after 

sowing using a hand sprayer in the evening. Plants were observed 

for disease incidence and severity at 3 weeks after inoculation upto 

eleven weeks. Disease incidence and severity was calculated 

according to the formula methods adopted by (Awurum and 

Emechebe 2001) 

𝐷𝑖𝑠𝑒𝑎𝑠𝑒 𝐼𝑛𝑐𝑖𝑑𝑒𝑛𝑐𝑒 =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑖𝑛𝑓𝑒𝑐𝑡𝑒𝑑 𝑝𝑙𝑎𝑛𝑡𝑠

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑙𝑎𝑛𝑡𝑠 𝑎𝑠𝑠𝑒𝑠𝑠𝑒𝑑
× 100 
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𝐷𝑆 =
𝑆𝑢𝑚 𝑜𝑓 𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙 𝑟𝑎𝑡𝑖𝑛𝑔

𝑇𝑜𝑡𝑎𝑙 𝑛𝑜 𝑜𝑓 𝑝𝑙𝑎𝑛𝑡𝑠 𝑎𝑠𝑠𝑒𝑠𝑠𝑒𝑑 × ℎ𝑖𝑔ℎ𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑐𝑎𝑙𝑒

× 100 

Data were collected on disease incidence at 3-9 weeks after 

inoculation, disease severity at 11 weeks after inoculation and yield. 

All data collected were analyzed using Analysis of Variance 

(ANOVA) while means separation was done using Duncan Multiple 

Range Test (DMRT) at 5% level of significance. 

 

Results.  

The incidences of Bacteria leaf spot on genotypes are presented on 

Figure 3 reveals a gradual rise in the percentage of disease 

incidence with a significant difference between the genotypes at 3 

W.A.I., SAMSUN–2, Biu Local and Gombe Local all recorded highest 

incidences of 10.00%, at 6 W.A.I, Gombe local obtained the highest 

disease incidence of 28.67% with Funtua local recording the highest 

incidence of 36.09% at 8 W.A.I. while SAMSUN-4 had the incidence 

of 25.21% at the same period. Similar trend was observed in Table 1 

on severity of the disease at 11 weeks after inoculation with the local 

genotypes recording higher severities of the disease and lower 

yields of the crop after harvest. Biu local was found to be the most 

susceptible genotype having recording the highest severity of 

82.30% and least of yield 557.36 kg ha-1, followed by Mubi local with 

78.65% and yield of 578.45 kg ha-1, while the least disease severity of 

30.61% and highest sunflower yield of 1310.25 kg ha-1, was recorded 

against SAMSUN- 4..  

 

Discussion. 

Bacteria species composition and percentage of infestation varied 

among sunflower cultivars and such variations were reported to be 

attributed to the differences in geographical location of cultivation, 

storage condition or to differences in physico-chemical nature of 

different sunflower genotypes (Ojiambo, et al., 2014). In this study, 
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bacterial leaf spot severity on yield of sunflower genotypes in 

showed that the SAMSUN genotypes has high resistance to the 

disease than other genotypes, which indicate that the severity of 

the disease have significant impact on the yield. Specifically, 

SAMSUN–4 was found to exhibit higher resistance to the disease, 

thereby recording least severity (30.61%) and highest yield of 1310.25 

kg ha-1, the highest severity was recorded against Biu local with 

82.30% and yield of 557.36 kg ha-1. This agrees with the finding of 

Olowe (2007) who reported significant relationship between 

susceptibility of sunflower and the yields. This implies that the more 

sunflower genotypes experience more severity of the disease, the 

less will be their yields. 

 Likewise, the study conducted by Hassan et al., (2005) established 

a positive correlation between disease tolerance in Sunflower and 

the yield. This view was also in agreement with the findings made 

by Salaheddin et al. (2010) that the tolerance of sunflower plant to 

disease is directly related with their yields. Likewise, the study 

conducted by Shakuntala, et al., (2012), established significant 

relationship of sunflower tolerant to growth and yield. More 

specifically, the hybrids used in this study show more resistance to 

the disease than the local genotypes. This is in agreement with the 

conclusions drawn by Saeidi (2007) who found that hybrid 

sunflower are more resistance to the diseases, with more head size, 

higher numbers of leaves and higher yields when compared to 

other cultivars.  

More so, the poor performances of the local genotypes in recording 

higher severities and lower yields as was seen in this study might 

also be due to the prevailing weather conditions during the study 

period as temperatures of between 22.09-27.06oC, relative humidity 

of 91.06% and rainfall of 10.04mm were recorded which all fall within 

expected ranges of environmental factors that favours the disease 

establishment, development and spread within the plant. This 

agreed with the work of (Csép, 2012) who reported that Sunflower 
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disease rises significantly due to favourable abiotic factors such as 

temperature and high humidity. Opara et al. (2014) further reported 

that weather factors has significant effect on the incidence and the 

spread of the disease  

 

Conclusion 

This study has established the resistance of the hybrids or SAMSUN 

genotypes and the susceptibility of local sunflower genotypes to 

the disease in the study area. Therefore, more studies should be 

intensify on breeding for resistance to the pathogen and on 

variability of the yield potential of the sunflower genotypes due to 

the disease and further trials be carried out in other locations so as 

to provide more information on the relationship of the disease and 

the crop growth so that farmers would be encourage to engage in 

commercial sunflower cultivation. 
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Figure 1:  Incidence of Bacterial Leaf Spot on some Sunflower Genotypes .in 

Yola at 3-9 weeks after inoculation 

 

Table 1: Effects of Bacteria Leaf Spot Severity (%) at 11 WAI and Yield (kgha-1) 
of different Sunflower Genotypes in Yola during 2016 raining season  

Genotype  

% Severity Yield 

SAMSUN 1 38.83 b 1100.74a 

SAMSUN 2 40.70 b 1150.83a 

SAMSUN 3 31.25c 1253.41a 

SAMSUN 4 30.61 c 1310.25a 

Biu Local  82.30 a 557.36c 

Yola Local 75.45 a 593.77 c 

Mubi Local 78.65 a 578.45 c 

Funtua Local 60.11 b 831.61b 

Yemaltudeba Local 76.15 a 595.21c 

Gombe Local 70.35 a 662.48b 

S.E.D 1.483 3.429 

P of F  0.001 0.001 

 Means with the same letter(s) in the same column are not significantly  
different at P_<5% according to DMRT.   

  

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

3WK 4WK 5WK 6WK 7WK 8WK 9WK

%
  I

n
ci

d
e

n
ce

 

Weeks After inoculation

Samsun1

Samsun2

Samsun3

Samsun4

Biu Local

Yola Local

Mubi Local

Funtua Local

Yemaltudeba

Gombe Local

http://www.ipmworld/

