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Abstract: The bioactivity of leaf extracts of Helianthus annuus L. against 
Sitotroga cerealella (Olivier) in stored paddy rice varieties was evaluated in the 
laboratory of the Federal University of Technology, Akure, Nigeria at ambient 
temperature of 28 ± 2 C and 75 ± 5% relative humidity. Standard methods were 
used to determine toxicity of the plant powders and extracts, to S. cerealella based 
on weight loss, adult emergence, adult mortality and developmental periods. Paddy 
rice from previously categorized susceptible and moderately susceptible varieties 
was used for the research work. The adult mortality was assessed at 24, 48 and 72 
hours of application. The solvent extracts of the plant significantly reduced or 
prevented adult emergence of S. cerealella. Also there was an increase in the 
developmental period (P > 0.05) and reduction or prevention of seed weight loss. 
Adult mortality of 100% was observed in S. cerealella in paddy treated with 4% 
petroleum ether leaf extract in FARO 44 as compared with 100% mortality in 
FARO 52 paddy treated with 3% petroleum ether leaf extract. Lowest adult moth 
mortality of 30.33% and 35.20% were observed in 1% ethanolic leaf extract 
treated in FARO 44 and FARO 52 respectively. Results showed that H. annuus 
plant parts in combination with the susceptible paddy variety, FARO 52 increased 
mortality of adult S. cerealella and prolonged developmental periods. Both the 
powder and the extracts of this plant could be produced on commercial scale and 
incorporated into pest management programmes.  
 
Keywords: Helianthus annuus, Sitotroga cerealella, paddy rice varieties, 
susceptibility, mortality 

 
Introduction12 
 
Safety and protection of foods is one of the many 
challenges confronting the grain-handling, local 
farmers in combating hunger and food insecurity 
and this applies to many developing countries 
across the world (Hawksworth, 1985). Inability to 
store these grains for a very long period without 
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losing a sizeable proportion to pests is further 
aggravated by the simple reason that the main 
bulk of the cereal grain and storage in the third 
world countries like Nigeria is in the hands of 
small scale peasant farmers with little resources to 
produce adequate storage facilities and chemicals 
for protection against pests (Akpabot et al., 2010). 

Paddy (Rice) is the staple food of more than 
60 percent of the world population and the most 
important staple food for about half of human race 
and extensively grown food crop in the World 
(Ashamo et al., 2011). During storage, especially 
before processing, paddy rice is vulnerable to 
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attack by many insect pests (Adeyemo, 2015), 
notable among them is Angoumois grain moth, 
Sitotroga cerealella Olivier which may be one of 
the most destructive of them all (Ashamo and 
Khanna, 2006). The moth is one of the serious 
insect pests of stored grains in Nigeria. It is a 
primary pest of grains, although most damages 
occur in storage. It attacks all types of cereal 
grains, particularly corn, paddy rice and wheat 
(Adeyemo, 2015). 

In Nigeria and many developing countries, 
the use of botanicals as an anlternative to 
synthentic chemicals with attendant drawbacks 
has been advaocated (Gbaye et al., 2016). 

Considering the trend of research in stored 
products protection, a promising way to reduce 
dependence on pesticides in agriculture is to grow 
crops resistant to insect pests (Ashamo, 2010). 
However, since it is not likely to achieve a 
complete resistance to all insect pests by a 
particular variety, it is therefore important that 
resistance can be combined with eco-friendly 
methods such as use of plant oils and powders in 
the managements of stored insect pests such as S. 
cerealella in paddy. Many of the botanicals used 
in the control of insect pests are medicinal and the 
tropical regions of the world including Nigeria are 
well endowed with such plants (Akinkurolere et 
al., 2006). The domesticated sunflower, 
Helianthus annuus L, is one of the many 
promising botanicals in the world that can be 
combined with plant resistance. The plant was 
originally cultivated by North American Indians, 
and has a long and interesting history as a food 
plant (Moerman, 1986). There is scanty 
information on the use of H. annuus in the control 
of S. cerealella unlike other botanicals. Therefore, 
this research investigated the insecticidal activities 
of powder and oil extracts of H. annuus leaf in 
combination with varietal resistance in paddy rice 
against S. cerealella infestation. 
 
Materials and Methods 
 
Insect culture  
The culture of S. cerealella used for this 
research was obtained from the Storage 
Research Laboratory, Department of Biology, 

Federal University of Technology, Akure, 
Nigeria. Clean uninfested paddy rice FARO 44 
(F44) (moderately susceptible) and FARO 52 
(F52) (susceptible) collected from Agricultural 
Development Project, Akure, Nigeria were used 
to rear the insects inside 2 liters jars covered 
with muslin cloth. The varieties were 
categorized based on their susceptibility indices 
as susceptible and moderately susceptible 
according to the modified method of Ajayi and 
Lale (2001) in a previous research work. The 
jars were kept in insect cages and the culture 
was maintained by replacing the devoured 
grains with fresh uninfested grains. The 
research environment was maintained at 28 ± 2 
oC and 75 ± 5% relative humidity. 
 
Preparation of plant powder 
The plant materials used in this study were 
leaves of H. annuus. These leaves were sourced 
fresh from Aule farm settlement, Akure, 
Nigeria. The leaves were air dried in the 
laboratory and were milled into fine powder. 
The powder was further sieved to pass through 
1 mm2 mesh and kept inside different plastic 
containers with tight lids until use.  
 
Preparation of leaf extracts 
Pulverized plant leaves (20g) was put in a muslin 
cloth and transferred into the thimble and 
extracted with four different solvents namely 
Ethanol, Acetone, Petroleum ether and N-hexane 
in a soxhlet apparatus. The extraction was carried 
out for 3-4 h depending on the solvent and the 
extraction was terminated when the solvent in the 
thimble became clear. Then, the thimble was 
removed from the unit and the solvent recovered 
by distilling in the soxhlet extractor. The resulting 
extracts contained both the solvent and the leaf 
extract. The solvents were separated from the oil 
using rotary evaporator, after which the oils were 
exposed to air so that traces of the volatile solvent 
evaporated, leaving the oil extracts.  
 
Toxicity of plant powders to adult S. cerealella 
Twenty grams of paddy rice (varieties F44 and 
52) were separately weighed into 250ml plastic 
containers and the leaf powder weighing 0.1, 
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0.2, 0.4, 0.6 and 0.8 g was separately added. 
The powder was mixed thoroughly with the 
paddy varieties to ensure uniform spread. 
Untreated paddy rice was set as control. Ten 
pairs of adult moth (24 h old) were introduced 
into containers with treated paddy and the 
containers were arranged in a Completely 
Randomized Design with six replications. Adult 
mortality was observed after 24, 48 and 72 h of 
introduction of adult moths. Both dead and live 
insects were removed on the fifth day and 
experiments were left for 28days to allow for 
emergence of F1 generation and the number of 
adult emerged was counted. Developmental 
period was calculated from the day of middle of 
oviposition to the day of 50% adult emergence. 
The weight loss of the stored paddy varieties 
were calculated using the AOAC method cited 
in Odeyemi and Daramola (2000), as follows: 

 

%weight loss = initial weight - final weight  100 
                              initial weight                 1 
 

The percentage reduction in adult emergence 
of F1 progeny or inhibition rate (IR) was 
calculated according to the methods of 
Tapondju et al., (2002). 
 

1

100
% 




Cn

TnCn
IR  

 

Where Cn is the number of emerged insects 
in the untreated container and Tn is the number 
of insects in the treated container. 
 
Toxicity of plant extract to adult S. cerealella  
Paddy rice (20g) of varieties F44 and 52 were 
separately weighed into 250 ml plastic containers 
and 1mls leaf extracts at 1, 2, 3, 4 and 5% 
concentrations were separately added. The 
extracts and the paddy varieties were separately 
thoroughly mixed together to ensure uniform 
spread coating of the seeds. Untreated paddy rice 
was set as control while solvent controls were also 
set up. Ten pairs of adult moths (24 h old) were 
introduced into containers with treated paddy and 
were arranged in a completely randomized design 
with six replications. Adult mortality was 
observed after 24, 48 and 72 h of introduction of 
adult moths. Both dead and live insects were 
removed on the fourth day and experiments were 

left for 28 days to allow for emergence of F1 
generation and the number of adult emerged was 
counted. Developmental period was calculated 
from the day of middle of oviposition to the day 
of 50% adult emergence. The weight loss of the 
stored paddy varieties were calculated using the 
method of Odeyemi and Daramola (2000). 
 
Statistical analysis 
Data were subjected to analysis of variance and 
where significant differences existed, treatment 
means were compared at 0.05 significant levels 
according to the New Duncan’s Multiple Range 
Test using SPSS 17.0 software package (Zar, 
1984). 
 
Results 
 
Effect of powder of H. annuus on mortality 
of adult  
Mortality caused by leaf powder of H. annuus is 
presented in Table 1. The percentage moth 
mortality varied with the period of exposure, and 
the concentration of the powders. There was 
significant (P < 0.05) differences in the 
effectiveness of the powders. Within 24h of 
application, 13.33% adult moth mortality was 
achieved on FARO 44 at 0.8g while 35.00% was 
observed at this same concentration in FARO 52 
and mortality recorded was significantly (P < 
0.05) different from others. The leaf powder of 
H. annuus achieved more than 90% adult moth 
mortality within 72h in F44 while 100% 
mortality was observed in F52 at 0.8g 
concentration. Therefore, more adult mortality 
was recorded in variety FARO 52. 

The number of adult emergence, developmental 
period of adult moth as well as weight loss of 
paddy rice treated with powders of H. annuus is 
presented in Table 2. The leaf powder was unable 
to totally prevent adult moth emergence but it 
reduced the number of emerged adults at all the 
application concentrations compared to the control. 
The least number of emerged adult moth of 12.33 
was observed in FARO 44 at 0.8 g while 16.00 
adult moth was recorded for FARO 52 at the same 
application concentration and this was significantly 
(P < 0.05) different from other application 
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concentrations and the control. Leaf powder of H. 
annuus was able to prevent the emergence of adult 
moth and as well the weight loss of the two 
varieties of treated paddy rice. The powder showed 
greater effect on the emergence of adult moth as 
well as their developmental period at highest 
concentration of 0.8g with the longest 
developmental period of 33.33 observed in FARO 
44 at 0.8gwhile the developmental period at this 
same concentration in FARO 52 was 30.00 and its 
effect was significantly (P < 0.05) different from 
the control. Also, the seed powder of H. annus 
plant at 0.8g concentration greatly reduced the 
weight loss of the treated paddy varieties. The 
lowest weight loss of 6.84% was observed in 
FARO 44 at 0.8 g while in FARO 52, 9.59% 
weight loss was recorded at the same 
concentration. However, the number of adult moth 
that emerged on treated FARO 52 was higher than 
the ones on FARO 44 and although the 
developmental period was still short, there was 

significant effect (P < 0.05) when compared with 
the control. 
 
Effect of H. annuus extract on mortality of S. 
cerealella infesting two paddy rice varieties 
The effect of extracts of leaf of H. annuus on S. 
cerealella infesting two paddy varieties is 
shown in Table 3. After 72 h of treatment at 1% 
concentration, none of the extracts was able to 
achieve 100% moth mortality, however highest 
mortality of 41.67% was observed in acetone 
extract in case of F 44. The leaf extract at 4 and 
5% concentration achieved 100% mortality of 
S. cerealella in both ethanolic and petroleum 
ether extracts, and this was observed on FARO 
44 and FARO 52 and its effect was 
significantly (P < 0.05) different from others 
within 24h of application. Moreover, petroleum 
ether extract at higher concentrations achieved 
100% moth mortality on both treated paddy 
varieties within 72 h of application.  

 
Table 1 Percentage mortality of Sitotroga cerealella on paddy rice treated with leaf powder of Helianthus annuus. 
 

Concentration (g/20 g 
of paddy rice) 

%Mortality (Mean ± S. E)

FARO 44 FARO 52 

24h 48h 72h 24h 48h 72h 

0.1   2.00 ± 0.00a 10.00 ± 2.89b 35.00 ± 0.00b   5.67 ± 1.67ab 20.00 ± 1.89b 38.42 ± 1.67b 

0.2   3.67 ± 1.67b 13.33 ± 1.67b 48.00 ± 5.00c 17.67 ± 2.89b 28.33 ± 4.41c 50.00 ± 2.89c 

0.4   5.00 ± 0.00c 25.00 ± 2.89c 58.33 ± 4.41d 20.00 ± 2.89c 41.67 ± 1.67d 61.67 ± 2.89d 

0.6 10.00 ± 0.00d 25.00 ± 1.67c 70.67 ± 2.89e 30.67 ± 1.67d 45.00 ± 0.00d 80.00 ± 0.00e 

0.8 13.33 ± 1.67e 26.67 ± 1.67c 90.00 ± 0.33f 35.00 ± 1.33e 61.67 ± 1.67e 100f 

0   2.00 ± 0.00a 10.00 ± 2.89b 35.00 ± 0.00b   5.67 ± 1.67ab 20.00 ± 1.89b 38.42 ± 1.67b 

Means in a column followed by the same letter are not significantly different (P < 0.05) using New Duncan’s Multiple Range Test. 

 
Table 2 Mean adult emerged, developmental period of Sitotroga cerealella and weight loss in seeds (± SE) 
treated with leaf powder of Helianthus annuus. 
 

Concentration (g/20 
g of paddy rice) 

%Mortality (Mean ± S.E)

FARO 44 FARO 52 
Adult emergence  Developmental 

period (Days) 
Weight loss (%) Adult emergence Developmental 

period (Days)  
Weight loss (%) 

0.1 21.67 ± 0.67c  31.33 ± 0.67b    9.40 ± 0.34b  31.67 ± 0.23c 26.67 ± 0.67a  12.03 ± 1.03b  

0.2 20.67 ± 1.20c  31.33 ± 0.88b   8.76 ± 0.53a 30.00 ± 0.58c  28.33 ± 1.20ab  12.16 ± 1.41b  

0.4 18.33 ± 1.45b  30.33 ± 0.33a    7.82 ± 0.68a  23.33 ± 1.43b 29.33 ± 0.69ab 10.72 ± 0.45b 

0.6 16.33 ± 2.73b 31.00 ± 0.58a   7.17 ± 0.55a  17.33 ± 0.67a 30.00 ± 0.00b   8.75 ± 0.62a  

0.8 12.33 ± 2.73a 33.33 ± 0.33c   6.84 ± 0.78a 16.00 ± 1.16a 30.00 ± 0.00b   9.59 ± 0.55a 

0 29.00 ± 2.64d 31.67 ± 0.33b 18.48 ± 1.33c 42.33 ± 6.23d 28.00 ± 0.58ab 14.05 ± 0.42c 

Means in a column followed by the same letter are not significantly different (P < 0.05) using New Duncan’s Multiple Range Test. 
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Table 3 Percentage mortality of adult Sitotroga cerealella on paddy rice treated with leaf extracts of Helianthus 
annuus after treatment. 
 

Varieties Concentration  
(g/20g of paddy rice) 

 

%Mortality ± SE in hours/extracts 

Ethanol Petroleum ether Acetone n-hexane 

FARO 44 1 30.00 ± 0.00b 36.37 ± 0.20b 41.67 ± 0.24b 32.70 ± 0.33b 

 2 33.33 ± 1.67b 41.67 ± 1.67b 55.00 ± 0.89c 38.00 ± 0.33bc 

 3 36.67 ± 1.67bc 60.00 ± 0.00c 73.00 ± 1.67d 43.00 ± 0.33c 

 4 40.00 ± 0.00c 100f  78.33 ± 1.67de 47.00 ± 0.05cd 

 5 45.00 ± 0.28c 100f 83.33 ± 0.89e 51.76 ± 0.67d 

FARO 52 1 35.20 ± 0.88b 40.00 ± 0.00b 64.33 ± 1.28c 40.67 ± 1.67c 

 2 42.33 ± 1.67c 59.67 ± 4.41c 73.51 ± 1.33d 46.33 ± 2.24cd 

 3 48.00 ± 2.88c 100f  88.33 ± 4.41e 58.33 ± 1.67d 

 4 76.00 ± 0.24d 100f 100f 72.67 ± 1.67e 

 5 89.54 ± 2.89e 100f 100f 92.40 ± 5.00f 

SC 0 0a 0a 0a 0a 

UC 0 0a 0a 0a 0a 

Means followed by the same letter along the column are not significantly different (p < 0.05) using New Duncan’s Multiple Range Test. 
SC: Solvent control, UC: Untreated control. 

 
Adult emergence, developmental period of 
S. cerealella and weight loss in paddy 
varieties  
The mean number of adult emergence, 
developmental period of adult moth as well as 
percentage weight loss of paddy rice treated 
with extracts of H. annuus is presented in 
Tables 4-6. All the concentrations of the 
different solvents used for extraction greatly 
reduced the emergence of the adult S. 
cerealella and the weight loss of the treated 
paddy varieties and as well increased the 
developmental period of the adult moth. On 
varieties FARO 44 and 52, all the leaf 
extracts of H. annuus were able to reduce the 
emergence of adult moths and percentage 
seed weight loss at higher concentrations and 
their effect was significantly (P < 0.05) 
different from the controls. The leaf extract of 
the plant could not totally prevent emergence 
of adult moths and percentage weight loss in 
the paddy seeds in either FARO 44 or 52, 
however, at higher concentrations lower 
numbers of adult moths emerged and 
percentage weight loss in all the extracts were 
low compared to the control. The lowest adult 
emergence of 2.67 was observed at 5% 

concentration in petroleum ether extract of 
variety FARO 44 while the highest 
emergence of 23.00 was recorded in acetonic 
extract of variety FARO 52. They were 
significantly different (P < 0.05) from the 
other treatments and the controls. The 
developmental period (in days) ranged from 
28.33 in 1% ethanolic extract of variety 
FARO 44 to 35.00 in petroleum ether extract 
of variety FARO 44 at 5% concentration 
(Table 5). The weight loss ranged from 1.53% 
at 5% concentration of Petroleum ether in 
variety FARO 44 to 12.95%in 1% n-hexane 
extract of variety FARO 52 (Table 6) and 
their effects were significantly (P < 0.05) 
different from others and the controls. 

Percentage reduction in F1 progeny 
increased with increase in concentration in 
each plant extract and varieties, and the 
highest reduction of 90.79 was obtained in 
5% petroleum ether in variety FARO 44 
(Table 7) Almost all the solvents in both 
varieties were able to achieve 50% reduction 
except in 1 and 2% concentrations of ethanol 
and petroleum ether extracts of variety FARO 
F52 and this was significantly different from 
others. 
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Table 4 Mean number of emerged adults of Sitotroga cerealella (± SE) in paddy varieties treated with. 
Helianthus annuus leaf extracts. 
 

Concentration 
(g/20 g of paddy 
rice)  

FARO 44 FARO 52 

Emerged  Adults 
Ethanol petroleum ether Acetone n-hexane Ethanol Petroleum ether Acetone n-hexane 

1 16.00 ± 1.15c     8.67 ± 2.67c    9.67 ± 0.67b  10.67 ± 0.67c  28.00 ± 1.73d    8.67 ± 0.67c 23.00 ± 0.67c  12.67 ± 1.76c  

2 14.67 ± 1.33b      7.00 ± 0.58c   8.67 ± 0.33b   9.00 ± 1.52c  22.33 ± 1.47c    7.00 ± 0.58c  20.33 ± 0.88c   9.00 ± 1.52b  

3 14.00 ± 1.73b      4.67 ± 1.20b    7.33 ± 0.33b    7.33 ± 1.76b  15.00 ± 2.65b   5.67 ± 0.88b  15.00 ± 1.16b    7.33 ± 1.76a  

4 12.33 ± 1.86ab      4.33 ± 0.88b    5.00 ± 1.73ab    6.67 ± 0.67ab  11.67 ± 2.19ab   5.67 ± 0.88b  7.67 ± 1.86ab    6.67 ± 0.67a  

5   9.00 ± 1.00a     2.67 ± 0.67a    3.67 ± 1.33a    4.67 ± 0.67a    9.00 ± 1.00a    3.62 ± 0.67a  5.00 ± 0.58 a   5.67 ± 0.88a 

  SC 28.67 ± 2.60d  28.00 ± 1.00d  28.16 ± 0.25c   27.76 ± 0.67d  29.68 ± 1.97d  29.73 ± 1.60d  29.11 ± 0.85d  29.96 ± 1.15d  

  UC 29.00 ± 2.65d  29.00 ± 2.65d  29.00 ± 2.65d  29.00 ± 2.65d  30.67 ± 0.43f  30.67 ± 0.43d  30.67 ± 0.43d  30.67 ± 0.43d  

Means followed by the same letter along the column are not significantly different (p < 0.05) using New Duncan’s Multiple Range Test. 
SC: Solvent control, UC: Untreated control. 

 
Table 5 Developmental period (± SE) (days) of Sitotroga cerealella in paddy varieties treated with leaf extracts 
of Helianthus annuus. 
 

Concentration 
(g/20 g of 
paddy rice)  

FARO 44    FARO 52    

Emerged     Adults    

Ethanol Petroleum ether Acetone n-hexane Ethanol Petroleum ether Acetone n-hexane 

1 28.33 ± 0.61a 32.00 ± 0.00b  30.67 ± 0.33a  30.67 ± 0.33b  28.33 ± 0.67ab  30.67 ± 0.33bc 30.33 ± 0.33b  26.33 ± 3.18a  

2 28.67 ± 0.33a  34.33 ± 0.33c  32.33 ± 0.33b 32.33 ± 0.16c  28.67 ± 0.33ab  32.33 ± 0.33c  32.33 ± 0.33b 28.67 ± 0.33ab  

3 29.33 ± 0.33ab 32.67 ± 0.33b  32.30. ± 0.33b  32.17 ± 1.13c 28.67 ± 0.33ab  32.33 ± 0.33c  32.33 ± 0.33b 28.67 ± 0.33ab  

4 30.00 ± 0.00b  34.00 ± 1.16c  32.33 ± 0.30b  32.33 ± 0.33c  29.67 ± 0.33b  32.33 ± 0.33c  32.33 ± 0.33b 29.67 ± 0.33b  

5 31.00 ± 0.13b  35.00 ± 0.58c  32.00 ± 0.58b  32.67 ± 1.10c  30.00 ± 0.00b 32.33 ± 0.16c  32.33 ± 0.33b 30.00 ± 0.00b 

  SC 28.67 ± 2.60a 30.10 ± 0.58a 30.33 ± 1.45a  27.00 ± 2.60a 28.67 ± 0.33ab 28.67 ± 0.33b  28.67 ± 0.33ab   28.67 ± 0.33ab 

  UC 29.66 ± 0.33ab 29.66 ± 0.33a 29.66 ± 0.33a 29.66 ± 0.33a  24.88 ± 0.33a  24.88 ± 0.33a 24.88 ± 0.33a 24.88 ± 0.33a 

Means followed by the same letter along the column are not significantly different (p < 0.05) using New Duncan’s Multiple Range Test. 
SC: Solvent control, UC: Untreated control. 

 
Table 6 Percentage weight loss (± SE) in paddy varieties treated with leaf extracts of Helianthus annuus. 
 

Concentration 
(g/20g of paddy 
rice)  

FARO 44 FARO 52 

Emerged  Adults 

Ethanol petroleum ether Acetone n-hexane Ethanol Petroleum ether Acetone n-hexane 

1    8.02 ± 0.05d    7.05 ± 0.67cde    8.05 ± 0.05d  12.87 ± 1.20c  11.37 ± 0.40c    7.05 ± 0.60c    8.02 ± 0.05c 12.95 ± 1.14c  

2   8.00 ± 0.01d    5.42 ± 0.56c   5.19 ± 1.67c 11.87 ± 1.34b  10.62 ± 0.99c    5.42 ± 0.55b   5.19 ± 1.67b  12.87 ± 1.39c  

3   6.35 ± 0.47c    3.31. ± 0.40b    4.72 ± 0.92b  11.17 ± 1.57b    6.35 ± 0.41b   3.30. ± 0.94a    4.72 ± 0.92a    9.55 ± 0.29b  

4   4.91 ± 1.89b    3.30 ± 0.94b    4.68 ± 0.52b    9.55 ± 0.29ab   5.41 ± 0.43b   3.31 ± 0.40a    4.68 ± 0.52a   9.55 ± 0.29b  

5   2.32 ± 0.21a    1.53 ± 0.64a    3.02 ± 0.60a    8.30 ± 1.10a    3.34 ± 0.30a   2.32 ± 0.60a    3.34 ± 0.43 a   4.30 ± 1.10a 

SC 14.31 ± 0.16e  14.55 ± 0.91e  14.01 ± 0.63e  14.67 ± 1.12e  14.03 ± 0.46d  14.63 ± 0.14d 14.11 ± 0.33d  14.68 ± 0.13d  

UC 14.43 ± 1.33e  14.43 ± 1.33e  14.43 ± 1.33e  14.43 ± 1.33f 14.05 ± 0.43d  14.05 ± 0.43d  14.05 ± 0.43d  14.05 ± 0.43d  

Means followed by the same letter along the column are not significantly different (p < 0.05) using New Duncan’s Multiple Range Test. 
SC: Solvent control, UC: Untreated control. 
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Table 7 Percentage reduction in F1 progeny (± SE) of Sitotroga cerealella in paddy varieties treated with. 
Helianthus annuus leaf extracts. 
 

Concentration 
(g/20 g of paddy 
rice)  

FARO 44 FARO 52 

Emerged  Adults 

Ethanol Petroleum ether Acetone n-hexane Ethanol Petroleum ether Acetone n-hexane 

1 44.82 ± 1.05c 70.10 ± 0.67b  66.66 ± 0.13a  63.21 ± 0.17b    8.71 ± 1.05a  71.73 ± 0.17b 25.00 ± 0.47b  58.69 ± 1.76b  

2 49.41 ± 1.53c  75.86 ± 1.58b 70.10 ± 0.13b 68.97 ± 1.06b  27.10 ± 1.47b  77.18 ± 0.18b  33.71 ± 0.18c 70.66 ± 0.02c  

3 51.72 ± 1.33d  83.90 ± 0.20c  74.72. ± 0.69b  74.72 ± 0.16c  51.09 ± 0.65c 81.52 ± 0.67c  51.09 ± 1.16d  76.10 ± 0.06c  

4 57.48 ± 1.06d  85.07 ± 0.09c  82.76 ± 1.73c 77.00 ± 0.07c  61.95 ± 0.19ac 81.52 ± 0.88c    4.99 ± 1.86e  78.25 ± 0.17c  

5   9.00 ± 1.00b  90.79 ± 0.17d  87.35 ± 1.03c  83.90 ± 0.66d  70.66 ± 1.33d 91.29 ± 0.37d 83.70 ± 0.562e  81.51 ± 0.48c 

Control 100a 100a 100a 100a 100a 100a 100a 100a 

Means followed by the same letter along the column are not significantly different (p < 0.05) using New Duncan’s Multiple Range Test. 

 
Discussion 
 
Biopesticides which are economically cheaper, 
ecofriendly and easily accessible and processed 
by the farmers and industries are being 
advocated for in pest management programs. 
The application of H. annuus in this study 
greatly reduced the infestation by S. cerealella in 
variety FARO 52 which was originally 
susceptible which after the application of the 
plant products had number of adult emerged and 
percentage weight loss values close to the 
moderately susceptible variety FARO 44. The 
effect of the leaf powder on the mortality of 
adult S. cerealella were significantly lower 
compared to that of the extracts, this may be due 
to the fact that the moths are good fliers and have 
less contact with the particles except when they 
want to oviposit. However, during oviposition, 
the powder may adhere to the bodies of the moth 
and block their spiracles and consequently lead 
to their death through desiccation. The mortality 
observed in the powder could also be due to 
respiratory imbalance in the insects which may 
lead to disruptions in the metabolic system of the 
moth and subsequently leads to their death. 
(Adedire et al, 2011). The powders may have 
also blocked the spiracle of the insects thereby 
causing suffocation. Adesina (1986) reported 
that this cause of death may be due to presence 
of secondary metabolites in the plant. The 
powder caused 100% mortality in the variety 
FARO 52 at 0.8g/20g of paddy rice within 72h 
of application. 

The petroleum ether extract of H. annuus 
proved to be the most effective out of all the 
extracts evaluated for their insecticidal 
activities. The highest adult moth mortality of 
100% was observed in both varieties at 4 and 
5% concentrations. This is in agreement with 
the works of Adeyemo et al, 2014 who reported 
that Aframomum melegueta K. Schum extracts 
completely inhibited emergence of adult S. 
cereallela on treated paddy rice and Iqbal et al 
(2010) who reported that the petroleum ether of 
Acorus calamus (L.) and Aframomum 
melegueta K. Schum extracts completely 
inhibited emergence of adult S. cereallela from 
its eggs reared on wheat. The high mortality 
rate of S. cerealella achieved by H. annuus (L) 
extracts may be associated with the bioactive 
constituents of the plant materials and this may 
be more available in the petroleum ether extract 
than the other solvents. 

Present observation corroborated the report 
of Odeyemi and Ashamo (2005) on toxic effect 
of plant parts on survival and development in 
insects. Also it agreed with the work of Ashamo 
and Akinnawonu (2012) who reported that the 
powders and extracts of A. ringens caused 
100% mortality in adult S. cerealella within 
seven days of application. Petroleum ether 
extracts is the most promising growth inhibitor 
because of being highly volatile due to low 
polarity of this compound according to Iqba et 
al., (2010). Plant extracts according to Lale and 
Mustapha (2000) are widely known to cause 
insect larvae mortality when used to protect 
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against infestation. This could be responsible 
for the reduced number of emerged adults in the 
treated paddy varieties compared to the 
controls. The developmental periods in the 
treated paddy varieties were prolonged more in 
variety FARO 52 compared to FARO 44. 
According to the work of Adeyemo et al, 
(2014) long developmental period observed in 
insect that emerged on FARO 44 may be as a 
result of the antinutrient factors that are present 
in them more than in FARO 52. This agreed 
with the work of Yang et al. (2010) which 
suggested that phytochemicals present in plant 
prolong the developmental period of insects and 
also affect their life cycle. 

Insecticidal properties of biopesticides have 
been linked to the active components of the 
compounds present which are linked to 
secondary metabolites present in the plant 
materials. Sunflower (Helianthus annuus) are 
potent allelopathic plants and have been 
reported to have allopathic effects on other 
plants and contains allelochemicals which have 
a potential as possible alternative for achieving 
sustainable weed management. (Mohammad 
and Majid, 2011). H. annuus leaves contains 
sesquiterpenes, heliannuol A and helibisabonol 
A and the sesquiterpene lactone leptocarpin 
(Francisco et al. 2002) which might be 
responsible for its insecticidal activities. 

Since multiple resistances to insect is not 
achievable, there is the need for incorporating 
other mechanisms such as combination of plant 
products with the resistance abilities of stored 
products in combating insect pest infestations. 
According to the work of Adesuyi (1979) cited 
by Ashamo, (2001) several factors notable 
among which are presence of alkaloids or 
amino acids, insect feeding deterrents, seed 
coats that discourage oviposition, seed 
hardness, anti-nutritional factors and digestive 
enzymes inhibitors can contribute to resistance 
of stored products to insect infestation. Lale and 
Mustapha (2000) reported the potentials of 
combining partial varietal resistance and 
insecticidal properties of neem seed oils with 
cowpea varieties. Ajayi and Lale (2001) also 
reported on the combined effects of varietal 

resistance and essential oils against infestation 
by Callosobruchus maculatus in bambara 
groundnut cultivars. Majority the harvested 
paddy varieties are in the hands of peasant 
farmers, so a cheaper and affordable means of 
pest management is necessary to reduce to the 
nearest minimum losses that occurred at post-
harvest stages and reduce the level of poverty 
among the peasant farmers who are at the 
receiving ends. Helianthus annuus is used for 
medicinal purposes in treating different 
ailments such as rheumatism and high fevers 
and is available all the year round in different 
geographical zones. 
 
References 
 
Adedire, C. O., Obembe, O. O., Akinkurolere, 

R. O. and Oduleye, S. O. 2011. Response of 
Callosobruchus maculatus (Coleoptera: 
Chrysomelidae: Bruchidae) to extracts of 
cashew kernels. Journal of Plant Diseases 
and Protection, 118 (2): 75-79. 

Adesina, S. K. 1986. Further novel constituents 
of Zanthoxylum zanthoxyloides root and 
pericarp. Journal of Natural Products, 49 (4): 
715-716. 

Adeyemo, A. C., Ashamo, M. O. and 
Odeyemi, O. O. 2014. Aframomum 
melegueta: A potential botanical pesticide 
against Sitotroga cerealella infestation on 
two paddy varieties. Archives of 
Phytopathology and Plant Protection, 47 
(15): 1841-1851. 

Adeyemo, A. C. 2015. Integrated varietal 
resistance and plant products in the 
management of Sitotroga cerealella Olivier 
(Lepidoptera: Gelechiidae) infestation in 
paddy rice. A Ph. D thesis submitted to 
Biology Department, Federal University of 
Technology, Akure. 231 pp. 

Ajayi, F. A. and Lale, N. E. S. 2001. 
Susceptibility of unprotected seeds and 
seeds of local Bambara groundnut cultivars 
protected with insecticidal essential oils to 
infestation cy Callosobruchus maculatus 
(F.) (Coleoptera: Bruchidae). Journal of 
Stored Products Research, 37: 47-62. 

www.SID.ir

WWW.SID.IR
WWW.SID.IR


Arc
hive

 of
 S

ID

Adeyemo et al. ____________________________________________________ J. Crop Prot. (2017) Vol. 6 (1) 

153 

Akinkurolere, R. O., Adedire, C. O. and 
Odeyemi, O. O. 2006. Laboratory evaluation 
of the toxic properties of forest anchomanes, 
Anchomanes difformis, against pulse beetle, 
Callosobruchus maculatus (Coleoptera: 
Bruchidae). Insect Science, 13: 25-29. 

Akpabot, F. M., Udo, I. O. and Ndaeyo, N. U. 
2010. Evaluation of five local spices for the 
control of Sitophilus zeamais (Mots) in 
stored maize. Nigerian Journal of 
Agriculture, Food and Environment, 6 (3 & 
4): 29-33. 

Ashamo, M. O., Morawo, T. O. and Oke, B. I. 
2011. Effects of oils of eight different plants 
against the Angoumois grain moth Sitotroga 
cerealella (Olivier). (Lepidoptera: 
Gelechiidae). Nigerian Journal of 
Entomology, 28: 35-41. 

Ashamo, M. O. 2010. Relative resistance of 
paddy varieties to Sitotroga cerealella 
(Lepidoptera: Gelechiidae). Biologia, 65 (2): 
333-337. 

Ashamo, M. O. 2011. Varietal resistance of 
maize to the maize weevil, Sitophilus 
zeamais Motsch. (Coleoptea: 
Curculionidae). Journal of Plant Diseases 
and Protection, 108 (3): 314-317. 

Ashamo, M. O. and Akinnawonu, O. 2012. 
Insecticidal efficacy of some plant powders 
and extracts against the Angoumois grain 
moth, Sitotroga cerealella (Olivier) 
(Lepidoptera: Gelechiidae). Archives of 
Phytopathology and Plant Protection, 45: 
1051-1058. 

Ashamo, M. O. and Khanna S. C. 2006. 
Resistance to Angoumois grain moth, 
Sitotroga cerealella (Olivier) in paddy 
varieties. Annals of Plant Protection 
Sciences, 14 (2): 368-373. 

Ashamo, M. O., Odeyemi, O. O. and 
Ogungbite, O. C. 2013. Protection of 
cowpea, Vigna unguiculata L. (Walp.) with 
Newbouldia laevis (Seem.) extracts against 
infestation by Callosobruchus maculatus 
(Fabricius). Archives of Phytopathology and 
Plant Protection, 46 (11): 1295-1306. 

Francisco, A. M., Ascensión, T., José, L. G., 
Rosa, M. V., José, A., Álvarezb, J. and 

Molinilloa, M. G. 2002. Bioactive terpenoids 
from sunflower leaves cv. Peredovick. 
Phytochemistry. 61 (6): 687-692. 

Gbaye, A. O., Oyeniyi, E. A. and Eweniyi, J. T. 
2016. Mothcidal activity of three botanicals 
extracts against Sitotroga cerealella 
(Olivier, 1789) (Lepidoptera: Gelechiidae) 
infesting rice grains. Brazillian Journal of 
Biological Sciences, 3 (6): 367-374 

Hawksworth, D. L. 1985. Foreword: In S. H. 
Ou, ed. Rice diseases. CMI Slough, UK, 
CAB. 380. 

Iqba J. G. and Muhammad, A. 2010. Growth 
inhibitory effect of plant extracts against the 
grain moth, Sitotroga cerealella (Oliv.) 
(Gelechiidae: Lepidoptera). Pakistan Journal 
of. Zoology, 42 (5): 597-601. 

Lale, N. E. S. and Mustapha, A. 2000. Potential 
of combining neem (Azadirachta indica A. 
Juss) seed oils with varietal resistance for 
the management of the cowpea bruchid, 
Callosobruchus maculatus (F.) in Nigeria. 
Journal of Stored Products Research, 36: 
215-222. 

Moerman, D. E. 1986. Medicinal plants of 
Native America. Research Reports in 
Ethnobotany, Contribution 2, University of 
Michigan Museum of Anthropology 
Technical Reports, 19: 534. 

Mohammad, R. A. and Majid, R. 2011. 
Inhibitory Effects of Sunflower Root and 
Leaf Extracts on Germination and Early 
Seedling Growth of Amaranth and Purple 
Nutsedge. Advances in Environmental 
Biology, 5 (11): 3550-3555. 

Odeyemi, O. O. and Daramola, A. M. 2000. 
Storage practices in the tropics: Food Storage 
and Pest Problems. First Edition, Dave 
Collins Publication, Nigeria. 1. 235 pp. 

Odeyemi, O. O., Ashamo, M. O., 
Akinkurolere, R. O. and Olatunji, A. 2010. 
Resistance of strains of rice weevil, 
Sitophilus oryzae (Coleoptera: 
Curculionidae) to pirimiphos methyl. 
Proceedings of the 10th International 
Working Conference of Stored products 
Protection, M. O. Cavalho et al. (eds.) 
(IWCSPP). Lisbon, Portugal, 167-172.  

www.SID.ir

WWW.SID.IR
WWW.SID.IR


Arc
hive

 of
 S

ID

Integration of H. annuus and varietal resistance _______________________________________ J. Crop Prot.  

154 

Odeyemi, O. O. and Ashamo, M. O. 2005. 
Efficacy of Neem plant (Azadirachta indica) 
A. Juss. extracts in the control of 
Trogoderma granarium, a pest of stored 
groundnuts. Journal of Plant Diseases and 
Protection, 112 (6): 586-593.  

Tapondju, L. A., Alder, A., Bonda and Fontem, 
D. A. 2002. Efficacy of powder and oil from 
Chenopodium ambrosioides leaves as post-
harvest protectant against six stored product 

beetles. Journal of Stored Product Research 
38: 395-402. 

Yang, Z., Zhao, B., Zhu, L., Fang, J. and Xia, 
L. 2006. Inhibitory effects of alkaloids from 
Sophora alopecuroids on feeding, 
development and reproduction of Clostera 
anastomosis, Higher Education Press and 
Springer-Verlag. 

Zar, J. H. 1984. Biostatatical Analysis, 2nd Ed, 
Prentice-Hall International, Englewood Cliffs. 

www.SID.ir

WWW.SID.IR
WWW.SID.IR


Arc
hive

 of
 S

ID

Adeyemo et al. ____________________________________________________ J. Crop Prot. (2017) Vol. 6 (1) 

155 

  هاي آلوده به بيد غلاتدر كنترل برنجبرنج  قام مقاومآفتابگردان و ارتلفيق عصاره برگ 
Sitotroga cerealella (Lep.: Gelechiidae)  

  
  ، ميخائيل الوفمي آشامو و السولا الاسمبو اديمي*آدنيك كريستي آديمو

  
  .، گروه بيولوژي، دانشكده علوم، دانشگاه فدرال تكنولوژي، آكور، نيجريهت انبارياآزمايشگاه تحقيق

  acadeyemo@futa.edu.ng :مسئول مكاتبه نويسنده الكترونيكي پست* 

  1396فروردين  29؛ پذيرش: 1395 فروردين 4دريافت: 
  

 بيـد  به آلوده انباري برنج مختلف ارقام روي .Helianthus annuus L آفتابگردان برگ عصاره اثر چكيده:
 28 ± 2 دماي در نيجريه تكنولوژي درالف دانشگاه آزمايشگاه در Sitotroga cerealella (Olivier) غلات

ك روش اسـتاندارد  قرار گرفت. براساس ي ـدرصد مورد ارزيابي  57 ± 5 نسبي رطوبت و سلسيوسدرجه 
و طول دوره رشد تعيـين شـد. ايـن آزمـايش     سميت پودر عصاره روي كاهش وزن، خروج حشرات كامل 

 72و  48، 24حشـرات كامـل پـس از     ميـر وحساس انجام گرفت. مرگو نيمهروي دو رقم برنج حساس 
داري باعث كاهش يا جلـوگيري از خـروج حشـرات    طور معنيبهها ساعت بعد از تيمار ارزيابي شد. عصاره

ش وزن بذرهاي بـرنج متوقـف شـد.    افزايش يافت و كاهچنين طول دوره رشد . همغلات شدند كامل بيد
بـه   ،عصـاره پتروليـوم اتـر تيمـار شـده بودنـد      كـه بـا    44حشرات كامل بيدغلات در رقم فارو مير ومرگ

  تـرين كـم  رسـيد. بـه صددرصـد   ميـر  ودرصد از همان عصاره مـرگ  3با  52 اما رقم فارو.سيدر صددرصد
 33/30بـه   ترتيبدرصد به 1با عصاره برگ اتانولي  52 و فارو 44 مير حشرات كامل روي رقم فاروومرگ

   52 بـا رقـم حسـاس فـارو    نتايج نشان داد كـه تلفيـق عصـاره بـرگ آفتـابگردان      درصد رسيد.  20/35و 
هـاي ايـن گيـاه    دهد. پـودر و عصـاره  را افزايش ميو طول دوره رشد  غلات مير حشرات كامل بيدومرگ
  در مقياس تجاري براي مديريت اين آفت مورد استفاده قرار گيرند.توانند مي

  
  ميرولات، ارقام برنج، حساسيت، مرگد غبي آفتابگردان، كليدي: واژگان
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