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Integration of leaf extracts from Helianthus annuus and varietal
resistance in the control of Sitotroga cerealella (Lep.: Gelechiidae)
infesting paddy rice
Adenike Christy Adeyemo*, Michael Olufemi Ashamo and Olusola Olasumbo Odeyemi
Storage Research Laboratory, Department of Biology, School of Science, Federal University of Technology, P. M. B 704
Akure, Ondo State, Nigeria.

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

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

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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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
o
C and 75 ± 5% relative humidity.

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.

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.

Materials and Methods

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.

Insect culture
The culture of S. cerealella used for this
research was obtained from the Storage
Research Laboratory, Department of Biology,

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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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).

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:

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

%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).
% IR 

Cn  Tn 100

Cn
1

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
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significant effect (P < 0.05) when compared with
the control.

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

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)

0.1
0.2
0.4
0.6
0.8
0

%Mortality (Mean ± S. E)
FARO 44
24h
2.00 ± 0.00a
3.67 ± 1.67b
5.00 ± 0.00c
10.00 ± 0.00d
13.33 ± 1.67e
2.00 ± 0.00a

FARO 52
48h
10.00 ± 2.89b
13.33 ± 1.67b
25.00 ± 2.89c
25.00 ± 1.67c
26.67 ± 1.67c
10.00 ± 2.89b

72h
35.00 ± 0.00b
48.00 ± 5.00c
58.33 ± 4.41d
70.67 ± 2.89e
90.00 ± 0.33f
35.00 ± 0.00b

24h
5.67 ± 1.67ab
17.67 ± 2.89b
20.00 ± 2.89c
30.67 ± 1.67d
35.00 ± 1.33e
5.67 ± 1.67ab

48h
20.00 ± 1.89b
28.33 ± 4.41c
41.67 ± 1.67d
45.00 ± 0.00d
61.67 ± 1.67e
20.00 ± 1.89b

72h
38.42 ± 1.67b
50.00 ± 2.89c
61.67 ± 2.89d
80.00 ± 0.00e
100f
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)

0.1
0.2
0.4
0.6
0.8
0

%Mortality (Mean ± S.E)
FARO 44
Adult emergence Developmental
period (Days)
21.67 ± 0.67c
31.33 ± 0.67b
c
20.67 ± 1.20
31.33 ± 0.88b
b
18.33 ± 1.45
30.33 ± 0.33a
b
16.33 ± 2.73
31.00 ± 0.58a
a
12.33 ± 2.73
33.33 ± 0.33c
d
29.00 ± 2.64
31.67 ± 0.33b

Weight loss (%)
9.40 ± 0.34b
8.76 ± 0.53a
7.82 ± 0.68a
7.17 ± 0.55a
6.84 ± 0.78a
18.48 ± 1.33c

FARO 52
Adult emergence Developmental
period (Days)
31.67 ± 0.23c
26.67 ± 0.67a
c
30.00 ± 0.58
28.33 ± 1.20ab
b
23.33 ± 1.43
29.33 ± 0.69ab
a
17.33 ± 0.67
30.00 ± 0.00b
a
16.00 ± 1.16
30.00 ± 0.00b
d
42.33 ± 6.23
28.00 ± 0.58ab

Weight loss (%)
12.03 ± 1.03b
12.16 ± 1.41b
10.72 ± 0.45b
8.75 ± 0.62a
9.59 ± 0.55a
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

FARO 44

FARO 52

SC
UC

1
2
3
4
5
1
2
3
4
5
0
0

30.00 ± 0.00b
33.33 ± 1.67b
36.67 ± 1.67bc
40.00 ± 0.00c
45.00 ± 0.28c
35.20 ± 0.88b
42.33 ± 1.67c
48.00 ± 2.88c
76.00 ± 0.24d
89.54 ± 2.89e
0a
0a

Petroleum ether
36.37 ± 0.20b
41.67 ± 1.67b
60.00 ± 0.00c
100f
100f
40.00 ± 0.00b
59.67 ± 4.41c
100f
100f
100f
0a
0a

Acetone
41.67 ± 0.24b
55.00 ± 0.89c
73.00 ± 1.67d
78.33 ± 1.67de
83.33 ± 0.89e
64.33 ± 1.28c
73.51 ± 1.33d
88.33 ± 4.41e
100f
100f
0a
0a

n-hexane
32.70 ± 0.33b
38.00 ± 0.33bc
43.00 ± 0.33c
47.00 ± 0.05cd
51.76 ± 0.67d
40.67 ± 1.67c
46.33 ± 2.24cd
58.33 ± 1.67d
72.67 ± 1.67e
92.40 ± 5.00f
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.

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.

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%
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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 FARO 44
(g/20 g of paddy Emerged
rice)
Ethanol
16.00 ± 1.15c
1

FARO 52
petroleum ether Acetone
8.67 ± 2.67c 9.67 ± 0.67b

n-hexane
10.67 ± 0.67c

Adults
Ethanol
28.00 ± 1.73d

Petroleum ether Acetone
8.67 ± 0.67c 23.00 ± 0.67c

n-hexane
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

a

a

5

a

a

a

9.00 ± 1.00

2.67 ± 0.67

3.67 ± 1.33

SC

28.67 ± 2.60d

28.00 ± 1.00d

28.16 ± 0.25c

UC

29.00 ± 2.65d

29.00 ± 2.65d

29.00 ± 2.65d

a

4.67 ± 0.67

9.00 ± 1.00

a

3.62 ± 0.67

5.00 ± 0.58

5.67 ± 0.88a

27.76 ± 0.67d

29.68 ± 1.97d

29.73 ± 1.60d

29.11 ± 0.85d

29.96 ± 1.15d

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 FARO 44
(g/20 g of
Emerged
paddy rice)

FARO 52
Adults

Ethanol

Petroleum ether Acetone

n-hexane

Ethanol

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

Petroleum ether Acetone

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

n-hexane

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 FARO 44
(g/20g of paddy
Emerged
rice)
Ethanol
1

8.02 ± 0.05d

FARO 52
Adults
petroleum ether Acetone
7.05 ± 0.67cde 8.05 ± 0.05d

n-hexane

Ethanol

12.87 ± 1.20c

11.37 ± 0.40c

Petroleum ether Acetone
7.05 ± 0.60c

n-hexane

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.

150

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

Table 7 Percentage reduction in F1 progeny (± SE) of Sitotroga cerealella in paddy varieties treated with.
Helianthus annuus leaf extracts.
Concentration FARO 44
(g/20 g of paddy
Emerged
rice)

FARO 52
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

2

49.41 ± 1.53c

75.86 ± 1.58b

70.10 ± 0.13b

68.97 ± 1.06b

8.71 ± 1.05a

71.73 ± 0.17b

25.00 ± 0.47b

58.69 ± 1.76b

27.10 ± 1.47b

77.18 ± 0.18b

33.71 ± 0.18c

3

51.72 ± 1.33d

83.90 ± 0.20c

74.72. ± 0.69b 74.72 ± 0.16c

51.09 ± 0.65c

70.66 ± 0.02c

81.52 ± 0.67c

51.09 ± 1.16d

4

57.48 ± 1.06d

85.07 ± 0.09c

82.76 ± 1.73c

76.10 ± 0.06c

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.

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

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.
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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 postharvest 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.

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
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ﺗﻠﻔﻴﻖ ﻋﺼﺎره ﺑﺮگ آﻓﺘﺎﺑﮕﺮدان و ارﻗﺎم ﻣﻘﺎوم ﺑﺮﻧﺞ در ﻛﻨﺘﺮل ﺑﺮﻧﺞﻫﺎي آﻟﻮده ﺑﻪ ﺑﻴﺪ ﻏﻼت
)Sitotroga cerealella (Lep.: Gelechiidae
آدﻧﻴﻚ ﻛﺮﻳﺴﺘﻲ آدﻳﻤﻮ* ،ﻣﻴﺨﺎﺋﻴﻞ اﻟﻮﻓﻤﻲ آﺷﺎﻣﻮ و اﻟﺴﻮﻻ اﻻﺳﻤﺒﻮ ادﻳﻤﻲ
آزﻣﺎﻳﺸﮕﺎه ﺗﺤﻘﻴﻘﺎت اﻧﺒﺎري ،ﮔﺮوه ﺑﻴﻮﻟﻮژي ،داﻧﺸﻜﺪه ﻋﻠﻮم ،داﻧﺸﮕﺎه ﻓﺪرال ﺗﻜﻨﻮﻟﻮژي ،آﻛﻮر ،ﻧﻴﺠﺮﻳﻪ.
* ﭘﺴﺖ اﻟﻜﺘﺮوﻧﻴﻜﻲ ﻧﻮﻳﺴﻨﺪه ﻣﺴﺌﻮل ﻣﻜﺎﺗﺒﻪacadeyemo@futa.edu.ng :
درﻳﺎﻓﺖ 4 :ﻓﺮوردﻳﻦ 1395؛ ﭘﺬﻳﺮش 29 :ﻓﺮوردﻳﻦ 1396
ﭼﻜﻴﺪه :اﺛﺮ ﻋﺼﺎره ﺑﺮگ آﻓﺘﺎﺑﮕﺮدان  Helianthus annuus L.روي ارﻗﺎم ﻣﺨﺘﻠﻒ ﺑﺮﻧﺞ اﻧﺒﺎري آﻟﻮده ﺑﻪ ﺑﻴـﺪ
ﻏﻼت ) Sitotroga cerealella (Olivierدر آزﻣﺎﻳﺸﮕﺎه داﻧﺸﮕﺎه ﻓﺪرال ﺗﻜﻨﻮﻟﻮژي ﻧﻴﺠﺮﻳﻪ در دﻣﺎي 28 ± 2
درﺟﻪ ﺳﻠﺴﻴﻮس و رﻃﻮﺑﺖ ﻧﺴﺒﻲ  57 ± 5درﺻﺪ ﻣﻮرد ارزﻳﺎﺑﻲ ﻗﺮار ﮔﺮﻓﺖ .ﺑﺮاﺳﺎس ﻳـﻚ روش اﺳـﺘﺎﻧﺪارد
ﺳﻤﻴﺖ ﭘﻮدر ﻋﺼﺎره روي ﻛﺎﻫﺶ وزن ،ﺧﺮوج ﺣﺸﺮات ﻛﺎﻣﻞ و ﻃﻮل دوره رﺷﺪ ﺗﻌﻴـﻴﻦ ﺷـﺪ .اﻳـﻦ آزﻣـﺎﻳﺶ
روي دو رﻗﻢ ﺑﺮﻧﺞ ﺣﺴﺎس و ﻧﻴﻤﻪﺣﺴﺎس اﻧﺠﺎم ﮔﺮﻓﺖ .ﻣﺮگوﻣﻴـﺮ ﺣﺸـﺮات ﻛﺎﻣـﻞ ﭘـﺲ از  48 ،24و 72
ﺳﺎﻋﺖ ﺑﻌﺪ از ﺗﻴﻤﺎر ارزﻳﺎﺑﻲ ﺷﺪ .ﻋﺼﺎرهﻫﺎ ﺑﻪﻃﻮر ﻣﻌﻨﻲداري ﺑﺎﻋﺚ ﻛﺎﻫﺶ ﻳﺎ ﺟﻠـﻮﮔﻴﺮي از ﺧـﺮوج ﺣﺸـﺮات
ﻛﺎﻣﻞ ﺑﻴﺪ ﻏﻼت ﺷﺪﻧﺪ .ﻫﻢﭼﻨﻴﻦ ﻃﻮل دوره رﺷﺪ اﻓﺰاﻳﺶ ﻳﺎﻓﺖ و ﻛﺎﻫﺶ وزن ﺑﺬرﻫﺎي ﺑـﺮﻧﺞ ﻣﺘﻮﻗـﻒ ﺷـﺪ.
ﻣﺮگوﻣﻴﺮ ﺣﺸﺮات ﻛﺎﻣﻞ ﺑﻴﺪﻏﻼت در رﻗﻢ ﻓﺎرو  44ﻛـﻪ ﺑـﺎ ﻋﺼـﺎره ﭘﺘﺮوﻟﻴـﻮم اﺗـﺮ ﺗﻴﻤـﺎر ﺷـﺪه ﺑﻮدﻧـﺪ ،ﺑـﻪ
ﺻﺪدرﺻﺪ رﺳﻴﺪ.اﻣﺎ رﻗﻢ ﻓﺎرو  52ﺑﺎ  3درﺻﺪ از ﻫﻤﺎن ﻋﺼﺎره ﻣـﺮگوﻣﻴـﺮ ﺑـﻪ ﺻﺪدرﺻـﺪ رﺳـﻴﺪ .ﻛـﻢﺗـﺮﻳﻦ
ﻣﺮگوﻣﻴﺮ ﺣﺸﺮات ﻛﺎﻣﻞ روي رﻗﻢ ﻓﺎرو  44و ﻓﺎرو  52ﺑﺎ ﻋﺼﺎره ﺑﺮگ اﺗﺎﻧﻮﻟﻲ  1درﺻﺪ ﺑﻪﺗﺮﺗﻴﺐ ﺑـﻪ 30/33
و  35/20درﺻﺪ رﺳﻴﺪ .ﻧﺘﺎﻳﺞ ﻧﺸﺎن داد ﻛـﻪ ﺗﻠﻔﻴـﻖ ﻋﺼـﺎره ﺑـﺮگ آﻓﺘـﺎﺑﮕﺮدان ﺑـﺎ رﻗـﻢ ﺣﺴـﺎس ﻓـﺎرو 52
ﻣﺮگوﻣﻴﺮ ﺣﺸﺮات ﻛﺎﻣﻞ ﺑﻴﺪ ﻏﻼت و ﻃﻮل دوره رﺷﺪ را اﻓﺰاﻳﺶ ﻣﻲدﻫﺪ .ﭘـﻮدر و ﻋﺼـﺎرهﻫـﺎي اﻳـﻦ ﮔﻴـﺎه
ﻣﻲﺗﻮاﻧﻨﺪ در ﻣﻘﻴﺎس ﺗﺠﺎري ﺑﺮاي ﻣﺪﻳﺮﻳﺖ اﻳﻦ آﻓﺖ ﻣﻮرد اﺳﺘﻔﺎده ﻗﺮار ﮔﻴﺮﻧﺪ.
واژﮔﺎن ﻛﻠﻴﺪي :آﻓﺘﺎﺑﮕﺮدان ،ﺑﻴﺪ ﻏﻼت ،ارﻗﺎم ﺑﺮﻧﺞ ،ﺣﺴﺎﺳﻴﺖ ،ﻣﺮگوﻣﻴﺮ
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