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Abstract
A field study was carried out in Khan Bani Saad district, Diyala province on 2015 to evaluate bio pesticides viz.
Spinosad (Saccharopolyspora spinosa) , BSA3 (Beauveria bassiana) , Mycotal (Lecanecillium muscarium) and using
chemical insecticide Hatchi hatchi 15% EC against Potato Leafhopper Empoasca fabae on cowpea. the rate of
nymphs and adults population was significantly reduced in treatments Hatchi hatchi (1.8,3.7), Mycotal (3.3,4.7)
, Spinosad (3.3,5.6)and BSA3 (3.7,6.4) compared with control (6.4,9.2) respectively. The results was showed that
superiority of Spinosad treatment in mortality of nymphs of E. fabae to (44.76%) with significant differences
from other treatments followed by mycotal (41.31%), and then BSA3, which amounts to (29.77%). Mycotal was
showed high mortality in the adults of E. fabae to 50.6% then Spinosad (39.49%) and BSA3 (30.15%) . This
study shows that the use of one of these biocides in the field may be sufficient to reduce the numbers of nymphs
and adults during the study season.
Keywords: Spinosad (Saccharopolyspora spinosa) , BSA3 (Beauveria bassiana) , Mycotal (Lecanecillium
muscarium) and Empoasca fabae
Introduction
Cowpea (Vigna unguiculate L. Walp.) is one of the main grain legumes with high protein content. It is cultivated
in tropical and subtropical regions and widely distributed throughout the world, The seeds are most often
consumed , it is also used as a fodder [1;2] . The potato leafhopper, Empoasca fabae (Harris) (Hemiptera:
Cicadellidae), is a sap-feeding insect that attacks a variety of plants including potato, alfalfa and soybean, [3].
The first record of E. fabae date back to 1841 when it was detected in Massachusetts, USA as a pest on Vicia
faba L [4]. The feeding by the potato leafhopper causes a condition known as “hopper burn”, Injury results in a
yellowing at the tip of the leaves, in a V-shaped pattern. Both adults and nymphs are injurious, but nymphs can
reduce yields more than twice as much as an equal number of adults. Toxins in the saliva of potato leafhopper
induce swelling of cells [5]. Using synthetic chemicals as insect pest control has given rise to a number of
problems, including adverse effects on the environment and human health [6]. Biological control agents are
considered as alternatives to the synthetic pesticides due to their perceived increased level of safety and
minimal environmental impacts [7;8] . B. bassiana is the most widely used entomopathogenic fungi and have
been used for biological control of agricultural pests [9]. Lecanicillium muscarium (previously known as
verticillium lecanii) is a well-known pathogen of arthropods, it is a very common fungus attacking different
insects and capable of infecting a wide range of insects [10]. Spinosad is a mixture of spinosyn A and spinosyn
D and it’s a secondary metabolite produces by the fermentation from the bacterium, Saccharopolyspora spinosa.
This product is active against caterpillars, leaf miners, trips, Colorado potato beetle and some borers [11]. The
objective of this study was to evaluate the efficacy of the microbial pesticide BSA3 (Beauveria bassiana), mycotal
(Lecanicillium muscarium) and Spinosad (Saccharopolyspora spinosa) against Potato Leafhopper Empoasca fabae
on cowpea .

Materials and Methods
The study was conducted in the Khan Bani Saad region, Diyala province, Iraq during 25/4/2015.
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Collection of biocides
BSA3 (Beauveria bassiana) was obtained from the National Center for Organic Agriculture - Ministry of
Agriculture, which was loaded on millet seeds and used at a rate of 4 g / liter of water , the millet seeds were
soaked in water for one hour then separated from the suspension by muslin cloth and number of spores was
calculated in the Hemacytometer which was 1 × 108 spores / mL, then added a drop of material (Tween -20)
concentration 0.01 to the fungus suspension, which helps to spread spores in the suspension [12]. Mycotal
(Lecanicillium muscariium) produced by Koppert company (Netherlands) and used 4 g / L to obtain
concentration 1 x 107 spore / ml according to recommendations of this company. Spinosad (Saccharopolyspora
spinosa) produced by Dow Agro Sciences company and used at rate 0.25 ml / liter according to the
recommendations. Chemical pesticide Hatchi hatchi 15% EC , active ingredient (Tolfenpyrad) produced by Nihon
Nohyaku of Japan at a concentration of 20 ml / L as recommended by the company. treatment of control was
sprayed with water only.
Field experiment
seeds of cowpea were sown after preparing and plowing of the field with area 2 acre on lines with length12 m,
the distance between lines and plants were 2 m and 40 cm respectively , the seedlings were spraying with
microbial pesticides after ten days from the emergences. The leaf hopper population (nymphs and adults) were
recorded from each treatment early in the morning during the period of growth of the crop until harvest for the
period from 18/5/2015 to 20/6/2015 after 2,5,10,14,21 and 30 day from the spraying , three plants were selected
from each replicate for insect population counts taking 3 leaves from each plant and put in bags of polyethylene
then transferred to the laboratory for examined by a magnifying glass or used light microscope when needed
after placing the samples in the refrigerator for 1-2 hours to inhibit the movement of insects. The insect
population reduction percentage was computed through Abbott formula [13].
n in T after treatment
Corrected % = ( 1-

----------------------------------) ×100
n in Co after treatment

Where : n = Insect population , T = treated , Co = control
Statistical analysis
The factorial experiment was carried out according to the complete randomized blocks design (RCBD) in the
field include five treatments with three replications and the results were compared using the least significant
difference of (L.S.D) below the level of probability 0.05 and the program [14]. SAS/STAT. User’s Guide for
personal computers. Release6.12 SAS Institute Inc., Cary . NC, U.S.A.
was used to analyze the statistical data.
Results and discussion
Table 1 illustrated that all treatments were recorded reduction in population of nymphs as compared with
control. S. spinosa was recorded higher reduction in population of nymphs 1.5 after 5 and 14 days of spraying
whereas B. bassiana 2.0 after 10 days while L.muscariium was superior in reduction of nymphs population to
6.0 and 1.3 after 21 and 30 days from spraying, the rate of population was significantly reduced in treatments
Hatchi hatchi 1.8, L. muscariium 3.3 , S. spinosa 3.5and B. bassiana 3.7 as compared with control 6.4.
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Table (1): Numbers of nymphs of potato leafhopper E. fabae before and after spraying

Treatments

Numbers of nymphs

Numbers of nymphs after spraying

before spraying

Days
2

5

10

14

21

30

Rate

B. bassiana

2.2

4.0

2.3

2.0

2.3

9.5

2.5

3.7

L.muscariium

2.2

4.0

2.4

3.0

3.5

6.0

1.3

3.3

S. spinosa

3.7

4.0

1.5

3.0

1.5

9.5

1.5

3.5

Hatchi hatchi

1.5

0.9

1.0

1.0

3.2

3.2

1.2

1.8

Control

4.0

4.2

5.3

5.0

10.0

11.5

2.5

6.4

L.S.D 0.05

1.4

1.4

2.1

2.8

2.8

0.7

1.4

0.5

L. muscariium was found effective in reducing the population of adults with significant differences from other
treatments after 10,21 and 30 days from spraying and also rate of adults numbers which reached 3.3,3.5,2.5 and
4.7 respectively (Table 2).
Table (2): Numbers of adults of potato leafhopper E. fabae before and after spraying

Treatments

Numbers of adults
before spraying

Numbers of adults after spraying
Days

Rate

2

5

10

14

21

30

B. bassiana

3.0

8.2

6.0

6.2

6.7

8.2

3.5

6.4

L.muscariium

3.0

8.2

6.0

3.3

5.0

3.5

2.5

4.7

S. spinosa

3.0

8.2

6.0

4.9

5.0

6.0

3.5

5.6

Hatchi hatchi

4.0

3.0

3.5

5.5

3.0

4.0

3.5

3.7

Control

3.0

13.0

10.0

10.0

8.0

8.0

6.2

9.2

L.S.D 0.05

1.6

2.2

2.3

1.5

2.1

1.6

1.7

0.83

All treatments after the spraying were significantly different in mortality of nymphs of leaf hopper , Hatchi
hatchi was recorded higher corrected percentage at all intervals after spraying, whereas S. spinosa , B. bassiana
and L. muscariium were recorded higher corrected percentage with significantly differences after 14 days
which was 90.0, 77.0, 67.0% respectively, while the statically analysis revealed significant differences in rate of
corrected efficacy percentage of nymphs among treatments viz Hatchi hatchi 72.4 % followed by S. spinosa 44.7
%, L. muscariium 41.3 % and B. bassiana 29.7 % (Table 3) .
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Table. 3 Efficacy of some biocides and chemical pesticide against nymphs of potato leafhopper E. fabae
on cowpea plants
Days
Treatments

2

5

10

14

21

30

Rate

B. bassiana

0.0

56.6

60.0

77.0

15.0

0.0

29.7

L.muscariium

0.0

50.9

40.0

67.0

46.9

50.0

41.3

S. spinosa

6.9

75.4

40.0

90.0

17.7

38.4

44.7

Hatchi hatchi

86.0

81.1

80.0

67.0

70.8

50.0

72.4

L.S.D 0.05

2.5

5.3

6.4

3.04

2.8

5.0

2.0

Data presented in Table 4 revealed that all treatments were recorded significantly different in corrected
percentage of adults of leaf hopper at all intervals after spraying, Hatchi hatchi was recorded higher corrected
percentage reached 76.9, 67.0 and 63.8 % at 2,5 and 14 days respectively, L. muscariium was recorded highest
significantly different in corrected percentage reached 67.0, 60.2 and 63.4 at 10,21 and 30 days respectively
followed by S. spinosa and B. bassiana .
Table 4: Efficacy of some biocides and chemical pesticide against adults of potato leafhopper E. fabae on
cowpea plants
Days
Treatments

2

5

10

14

21

30

Rate

B. bassiana

36.1

40.0

37.0

20.4

0.0

47.6

30.1

L.muscariium

36.1

37.0

67.0

39.7

60.2

63.4

50.6

S. spinosa

33.8

34.0

54.0

39.7

27.7

47.6

39.4

Hatchi hatchi

76.9

67.0

44.0

63.8

51.8

42.8

57.7

L.S.D 0.05

3.2

4.3

2.8

3.4

3.2

4.1

3.0

The previous studies were confirmed that spinosad remains active and performed well and has strong
insecticidal activity against Lepidoptera, Spodoptera, Diptera, and some Coleoptera as well as stored grains [15].
S. spinosa (Spinosad 45 SC) was very effective against the sucking pests such aphids on ladysfinger [16].
Spinosad is introduced in the IPM due his action [17]. Spinosad is affecting on nerve receptors, including the
G-amino butyric acid (GABA), which is similar to the toxic effect of chemical pesticides from the neonicotinoid
group [18]. The results are agreed with [19] that reported the number of whitefly larvae was decreased with
increasing concentrations of L. muscarium, the use of L. muscarium for integrated pest management of the
whitefly Bemisia tabaci was successful to control this pest. Pathogencity of L. muscarium involves adhesion of
spores to the insect cuticle, germination, penetration and internal colonization culminating in host death [20].
The findings are similar to [21] who reported that the maximum daily mortality (13.3%) caused by Beauveria
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bassiana was observed on day 8 against Uvarovistia zebra. Application of B. bassiana was killed 100% of B. tabaci
adults [22]. B. bassiana was found effective in reducing the population of whitefly in tomato crops [23].
Conclusions
The results revealed the efficacy of all biocides against potato leafhopper E. fabae on cowpea plants. Spinosad
presented a quick action and a high mortality followed by L. muscariium and B. bassiana .we conclude that
biocides can be incorporated in IPM programme and organic agriculture in the future.
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