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Abstract: A Field experiment was conducted at Ardokola (8° 89'N and 11° E37') and Gassol (8° 39'N and 10°
47'N) in 2011 to investigate the reactions of four adaptable sesame cultivars (Yandev 55, NCRIBEN 01M, E8 and
NCRIBEN-03L) to Cercospora leaf spot (CLS) caused by Cercospora sesami. The field trials showed that E8
and NCRIBEN-01M reduced the amount (15.35% and 16.16%) of Cercospoara leaf spot disease compared with
Yandev 55 in Ardokola and Gassol field trials in 2011. Similarly, E8 and NCRIBEN-01M had better
establishments, more branches and high seed yield (kg ha ) than the other varieties. 1
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INTRODUCTION India, each with an annual harvest of around 750,000 MT

Sesame (Sesamum indicum L.) is one of the oldest (300,000 MT). Global exports of sesame seed are estimated
cultivated plants in the world. Sesame or beniseed to have reached 675,000 MT in 2000, having risen from
(Family: Pedialacea) called ‘Ri’idi’ in Hausa, ‘Igogo’ in 427,000 MT in 1988. India is now the single largest
Igbo and ‘Yanmoti’ in Yoruba is probably the most exporter of sesame seed, with exports of some 180,000
ancient oil seed known and used by man. Sesame is the MT, with Sudan in second position, exporting over
common name used in international professional journals; 138,000 MT per year. Sesame is an important export crop
while it is called ‘beniseed’in West Africa and ‘simsim’ in of Nigeria and the country has a substantial role in the
East Africa [1]. Sesame is widely grown in the Northern global sesame trade. Annual exports of sesame from
and central part of the country initially as a minor crop Nigeria are valued at about US$20 million and Nigeria is
until in 1974, when it became one of the  major  cash the primary supplier of sesame seed to the world’s largest
earner in many northern states such as Jigawa, Benue, importer, Japan. In response to the growing export market
Taraba,  Nassarawa,  Kwara,  Kogi, Niger, Plateau, demand, Nigeria’s production of the crop has consistently
Kaduna, Adamawa,  Bauchi,  Gombe,  Kano   and  Kebbi increased from about 15,000 MT in 1980, to about 100,000
states. The crop is produced both for export [2] and local MT in 2006. [3]. The beniseed is grown all over Nigeria
consumption. It is one of the oldest food and cash crop in and it is illustrated by compilation [4] of the various
Nigeria which is produced in 21 states of the Federation. names by which the crop is known in at least 25 different
Global production of sesame seed is estimated by FAO at languages in the country.
3.3 million metric tons (MT) per year (2006) having risen Recently sesame has been assessed as high
from 1.4 MT in the early 1960s. In 2008, the total world nutritional and anti-aging feature with high quality of
production was about 3.54 million tons that was grown on vegetable oil (50-60%) [5-8]. Since its oil is highly resistant
7.42 million hectares.The largest producers are China and to oxidative deterioration by containing antioxidant

followed  by  Myanmar  (425,000  MT)  and Sudan
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lignans such as sesamin and sesamolin [9-11] and also Hairiness is correlated with resistance to leaf-curl as well
includes  of  a high percentage unsaturated fatty acids as drought tolerance in sesame [29]. The main target of
[12, 13]. The potential for sesame production is very high. the present study was, therefore, to screen the available
An estimated 3.5 million hectares of the country’s sesame cultivars for its reaction to the pathogen, C.
agricultural land are suitable for production of sesame. sesami, under natural infection in the field.
Because of the high unsaturated fat and methionine
contents, sesame seeds and oil are in high demand in MATERIALS AND METHODS
Nigeria as export materials. The commodity ranks second
to cocoa in terms of volume of export and foreign
exchange earnings [4]. But the average yield of this crop
300kg ha  which is four times lower than the average1

yield of other oil seed crops like groundnuts and
soybeans. A practically commercial yield of 1.25mt/ha is
possible in a well look after fields and with proper package
of practices and can derived a profitability of N75, 000/ha
[14].

On the contrary of these profits, sesame production
is limited due to low seed yield [15], diseases [16], stress
factors and un-mechanized features [17-20]. Amongst
these, Cercospora leaf spot (Cercospora sesami. Zimm)
has been identified as one of the most prevalent diseases
of which no satisfactory control methods had been
evolved [21, 22]the sesame growing areas through out the
world Cercospora leaf spot enormously contributed to the
reduction in the yield of sesame [23]. Yield loss of up to
51.7% and 20% were reported in Nigeria; India and
Venezuela respectively [24, 25].

Therefore, breeding efforts have mainly concentrated
on development of high yielding and disease resistant
varieties. One of the important ways for increasing seed
yield is using plants with an extra numbers of capsules per
leaf axil [26] because sesame generally has one capsule
per leaf axil. Theoretically, if plants provide more than one
capsule in each leaf axils, more capsules are then acquired
and consequently more seed yield might be provided. In
struggle with biotic and abiotic stress factors, hairiness is
a natural defense mechanism since hairy plants could be
identified to be more  tolerant  to  some  insects  [27,  28].

The trial was laid on flat land at two locations in
Taraba State University (TSU) Farm centre, ATC-Kofai,
Ardokola (Northern Guinea Savannah in Latitude 8° 89'N
and Longitude 11° 37'E) and Koromu Farm centre
Mararraban Gassol (Southern Guinea Savannah in
Latitude 8° 39'N and Longitude 10° 47'E) during 2011 rainy
season. A Randomized Complete Block Design (RCBD)
was used in assigning the treatments to the plots. Each
plot was replicated four times. Four promising cultivars
(Yandev 55, NCRIBEN 01M, E8 and NCRIBEN-03L) were
obtained from the National Cereal Research Institute,
Badeggi. The plot size was 4.0 x 5.0m (20m ) and net plot2

2.5 x 4.0m (10m ) were used for assessments of disease2

and yield respectively. The method of thoroughly mixing
500g sesame seed with 1kg sandy soil was employed in
order to achieve uniform distribution. The sand and seed
were planted according to the spacing of 50cm inter-row
and 10cm intra-row at 3cm depth on July 27 and August
5, 2011 for Ardokola and Gassol respectively. The two
fields were inoculated with spore suspension of 5 x 104

conidial/ml for even distribution of the pathogen at
3WAS. Thereafter, plant extracts (10%) were sprayed as
from 4WAS using ULV sprayer and repeated at two weeks
intervals until 10WAS.

Field Disease Assessment: The incidence of CLS
infection (percentage calculated on the basis of diseased
plants over the total plants  assessed)  was  obtained at
4, 6 and 8WAS. This was intended to show the progress
of  the  disease  in  each  treatment.  Assessment   of  the

Table 1: Disease score for Cercospora leaf spot disease of sesame
Scale Disease severity (%) Resistant Category Rating Leaf spot characteristics

1. 0 - 14 Immune (I) No disease No trace of infection
2. 14.1 - 29 Highly resistant (HR) Hypersensitivity Hypersensitive spot on lower leaves only
3. 29.1 - 43 Resistant (R)  Trace infection Small lesions on lower leaves only
4. 43.1 - 57 Moderately resistant (MR) Slight infection Small lesions on lower and upper leaves and stem
5. 57.1 - 71 Moderately susceptible (MS) Moderate infection Advanced lesions  on upper and lower leaves, with or without new1

infections on stem and petiole
6. 71.1 - 86 Susceptible (S)  Severe infection Advanced lesions on upper and lower leaves, flower, buds, stems and

petiole and slight infection of pod1

7. 86.1 - 100 Highly susceptible (HS) Very
Severe infection All features of 6 above with severe infection of pod

Advanced lesion is characterized by a dark to dark-brown spots with a whitish to straw-coloured or perforated centre [30].1
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number of infected plants was done using two permanent, progress curves show that in each location, the disease
randomly placed quadrats (50cm x 100cm) per plot. The progressed slowly in growth between 4 and 10 weeks after
total number of plants and number of infected in a quadrat sowing. Beyond 10weeks after sowing, the disease
were counted and the percentage disease incidence was intensity rose sharply in both locations. The effects of
worked out. varieties on severity of Cercopora leaf spot (CLS) in

Severity was estimated by assessing 10 randomly Ardo-Kola and Gassol for 2011 are presented in Tables 2.
tagged plants per plot and determining overall score Yandev  55 had highly significant (P  0.01) severity of
according to percentage area covered using a scale of 1-7 CLS than    the   other   varieties   for   both  locations.
(Table 1) as outlined by Enikuomehin (2005) with some The lowest severity of 46.78% and 43.14% were recorded
modifications at 4, 6, 8, 10 and 12WAS. This was intended for E8  for  Ardo-Kola  and Gassol respectively at 12WAS
to show the progress and intensity of the disease in each in 2011.
treatment.

RESULTS

Incidence of Cls Infection on Sesame: During the one beginning from 4 to 10 weeks after sowing is a
year of experimentation in the two locations, CLS was confirmation [31] of the fact that the disease progressed
observed  in  all  the  treatments.  Incidence  was  low  at slowly  and  becoming  severe  only towards
4 Weeks after sowing in all treatments. There after the physiological maturity, which could be mainly due to high
disease progressed steadily (Figures 1 and 2). A close build up of relative humidity with time and less to crop
examination of disease progress curves show that in each maturity.  Sesame  is  most  susceptible  to  Cercospora
location, there was gradual growth between 4 and 6 weeks leaf spot at 8 to 10 weeks of growth. As such, control of
after sowing (50% to 60% and 55% to 65% for Ardokola Cercospora  leaf  spot  on  sesame  is most critical
and Gassol respectively). Beyond 6weeks after sowing, between 8 and 10 weeks of age [32, 33]. Plotting disease
there was not much increase in the incidence of infection; curves  as cumulative  values  or  curves  of   growth
the disease apparently had started slowing down rates and yield indications is a common base for
especially at Gassol and Ardokola (for Yandev 55) comparison of epidemics and sometimes permits some
locations. However, there was a sharp increase of CLS inferences [34-37]. The magnitude of this increase in rate
disease incidence (60% to 80%) from 6 weeks after sowing of  disease  progress  may  have   been   related to
in the cultivars NCRIBEN-01M, NCRIBEN-03l and E8 at varying environmental condition on components of the
Ardokola location.The data in Table 1 and the progress infection cycle of CLS disease. It is generally true that
curves also revealed that incidence of infection was more pathogenic organisms are sensitive to their environment
on Yandev 55 (89.01%) than the other varieties especially particularly during infection and establishment process.
in Ardokola. Temperature and humidity are the most important

Severity  of CLS Infection: It was also observed in shoot diseases [38, 39]. Thus the relative humidity (RH) of
Figures 3 and 4 that severity was low at 4 Weeks after 70  to 90 and average daily temperature of 25 to 28°C
sowing in all treatments. There after the disease (Table 3) confirmed the work of several researchers
progressed   steadily.   A  close  examination  of  disease [33,32].

DISCUSSION

The gradual increase in the progress of CLS

variables, with humidity being particularly critical for

Fig 1: Progress of CLS incidence of sesame in field trial at Ardokola, Taraba, Nigeria in 2011
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Fig. 2: Progress of CLS incidence of sesame in field trial at Gassol, Taraba, Nigeria in 2011

Fig. 3: Progress of CLS severity of sesame in field trial at Ardokola, Taraba, Nigeria in 2011

Fig. 4: Progress of CLS severity of sesame in field trial at Gassol, Taraba, Nigeria in 2011

Table 2: The incidence and severity of CLS of sesame varieties as it affects the yield of sesame in Ardokola and Gassol, Taraba, Nigeria in 2011

Disease Assessment at Ardokola in 2011 Disease Assessment at Gassol in 2011

------------------------------------------------------------------------------ ---------------------------------------------------------------------------------------

Treatment Incidence at 8WAS Severity at 12WAS Seed yield (kg/ha) Incidence at 8WAS Severity at 12WAS Seed yield (kg/ha)

Yandev 55 89.01a 56.58a 764.89b 76.05a 50.96a 742.65b

NCRIBEN01M 74.17c 50.00b 808.00b 64.89c 46.72b 755.64b

E8 74.81c 46.78c 990.07a 69.48b 43.14c 931.96a

NCRIBEN03L 81.24b 50.66b 651.79c 73.82a 47.16b 721.96b

SE 5.57 9.91 264.76 13.55 8.61 269.41

p-value 0.001 0.001 0.001 0.001 0.001 0.001

Means in the same column followed by the same letter(s) are not significantly different (0.05) using Duncan’s Multiple Range Test.
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Table3: Weather data for some selected periods starting from date of planting (27  July and 5  August) at Jalingo and Gassol respectively in 2011th th

Total rainfall (mm) in 2011 Average daily R.H. in 2011 Average daily Temperature (°C)
-------------------------------------- ---------------------------------------- -------------------------------------------

Period Ardokola* Gassol* Ardokola Gassol Ardokola Gassol
4 WAS 465.3 1,479.46 77 81 33 27.5
6 WAS 583.35 1,698 84 87 32 27.3
8 WAS 701.4 1,875.05 92 95 28 28.0
10 WAS 811.8 1,992.55 97 98 27 29.3
12 WAS 992.2 2,051.44 55 56 33 28.5
WAS = weeks after sowing
Source: Taraba Agricultural Development Programme weather data at Jalingo and Gassol
* Cumulative total rainfall

Results further revealed that in both locations seed also noted that all the varieties tested maintained
yield from the varieties were found to be highly consistency in their resistant classes in the both
significantly (P 0.01) different. In both locations the 2011 locations, which confirmed the work of El-Bramawy and
results showed that E8 gave highly significantly better Abd Al-Wahid (2009) that sesame genotypes might keep
yields of 99.07kg/ha and 931.96kg/ha for Ardo-Kola and their resistant classes in both locations and in two
Gassol respectively than the three varieties (NCRIBEN- successive seasons. According to [41], such genotypes
01M, E8 and NCRIBEN-03L). might be helpful for breeding program due to the stability

The severity ratings revealed that E8 with severities of both characters (resistance and seed yield). On the
of between 43% were resistant under the ratings of 3.00, other hand, they noted that some sesame genotypes
while NCRIBEN-01M, NCRIBEN-03L and Yandev 55 with changed their reaction against FOs during two successive
severities of 46% to 56.58% are moderately resistant with seasons as susceptible (S) in 2004, but as moderately
ratings of 3.56 to 4.0. The resistant variety showed slight resistant (MR) in 2005 and this is subject to further
infections on lower and upper leaves and stem, while the evaluation. [23] also revealed negative correlation
moderately resistant varieties were characterized by small between disease severity and seed yield which indicated
lesions on lower and upper leaves and stem with few the need to control the leaf spot Cercospora sesami for
plants showing advanced lesions on lower and upper enhanced seed yield and seed quality in beniseed
leaves with or without new infections on stem and petiole. especially when grown under moist environments in
The results obtained also revealed that there are no ecologies where the pathogen is endemic. Therefore, E8
immune varieties among the cultivars tested. This and NCRIBEN-01M which showed less amount of disease
confirmed the report by [40] which documented the than Yandev 55 be adopted in CLS prone agro-ecologies.
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