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Abstract: This study aimed to investigate the effects of Bacillus thuringiensis on Liriomyza cicerina

(Rondani) (Dipetera: Agromyzidae). L. cicerina is an important pest in chickpea growing areas in

ªanlýurfa, Turkey. Field trials were carried out in the experimental field of Faculty of Agriculture in

Harran University through the March to June in 2006 and 2007, employing randomized complete block

design with four replicates. B. thrungiensis Berliner was applied at a concentration of 60x10 /mg Bacillus6

thrungiensis spore. It was applied at the recommended rate of 75g/100 l water. Application dates were

set when the pest density reached a level of 2-3 larvae/leaf in 50% of plants in a field which are

economic threshold. The applications of insecticides were done the 3  and 5  weeks throughout therd th

production periods, because the pest density reduced a level of 2-3 larvae/leaf in 50% of plants in a field.

Total applications of insecticides were done 2 times throughout the chickpea production period. The leaves

were sampled weekly from applications (Cyromazine and B. thuringiensis) treated and control plots and

kept in laboratory under observation to compare the number of emerging leaf miner adults and their

parasitoid species. Cyromazine and B. thuringiensis reduced leaf miners as compared to control plots. It

was determined that there was no difference between applications (Cyromazine, B. thuringiensis-treated

plots) for average numbers of adult and larvae statistically (P>0.05) but there was difference between

applications (Cyromazine, B. thuringiensis treated) and control plots statistically (P<0.05). On the other

hand, yield values for treatments were different from each other. There was difference between

applications and control plots for average yield statistically (P<0.01). The lowest yield was achieved on

control plots. The percentage of parasitization in the B. thuringiensis (Bt ) treated plots was higher than

Cyromazine treated plots, and the percentage of parasitization were 37.70-35.08% in the Bt and 15.79-

13.33% in the Cyromazine treated plots respectively.

Key words: Liriomyza cicerina, Bacillus thuringiensis, Cyromazine, Chickpea, Parasitoids, ªanlýurfa,

Turkey.

INTRODUCTION

Liriomyza (Diptera: Agromyzidae) leaf miners are

important pests in vegetables, ornamentals, and pulses.

Both larvae and adults cause damage: larvae tunnel

through the leaves and adult females puncture both

upper and lower leaf surfaces to feed and lay eggs.

Photosynthetic activity can also be reduced by these

activities . One of the most important leaf miner[11 ,6]

species on chickpea is Liriomyza cicerina (Rondani)

the chickpea leaf fly . It is an oligophagous pest that[13]

feeds on plants belonging to the Fabaceae .[15]

Infestation of the plants is often severe and can

strongly affect the vitality of the plants and reduce the

amount and quality of the yield  reported that the[12]

chickpea leaf fly caused damage on chickpea in the

Aegean and Southeast regions . Ç ýkman[1 1 ,6 , 3 ] [2 ]

investigated population development of the chickpea

leaf miner (L. cicerina) in ªanlýurfa province of

Turkey. According to her results, the chickpea leaf

miner was present throughout the vegetation period of

chickpea. She reported that the population densities of

adults were reached to maximum at the end of the

April and they recurred the third weeks of the may.

The larvae of L. cicerina were seen in the leaflet in the

first week of the April, at the beginning of the may

they have increased, and increasing of the larvae

recurred at the end of the may. According to her data,

there  are two generations in a year in ªanlýurfa in

field conditions. 

It is also an important pest on chickpea in

ªanlýurfa, Turkey. Generally, farmers apply insecticides
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more frequently and in large quantities to avoid the

rapid increase in pest population in their field.

Insecticides applied to control pests, especially those

with systemic and trans-laminar properties, have a

negative impact on beneficial fauna (Such as Diglyphus

isaea) feeding on the leaf miner . [7 ,19]

Turkey ranks third in the world for chickpea

production . The largest dam project in the Middle[1]

East and Balkans, The Southeast Anatolia, has provided

irrigation water for agriculture for the last 10 years;

this region is known as the GAP. Ten percent of the

GAP region’s agriculture is chickpea production. 

Environmental and regulatory consideration has led

to the development of new classes of insecticides that

are less environmentally disruptive and have low

mammalian toxicity. A major concern regarding the use

of  new  and existing classes of pesticides is

prolonging their utility through resistance management.

One resistance management strategy is to rotate among

pesticides with different modes of action to delay

development of resistance to any one insecticide . [16 ,5]

In the search for additional active ingredients to

control agromyzid pests, B. thuringiensis is called as a

biocide and during sporulation, strains of B .

thuringiensis make crystalline cytoplasmic protein

inclusions that have been used for over 30 years as

highly specific insecticides against certain species of

Lepidoptera and Diptera . Although these toxins have[17]

been remarkably successful, their high specificity has

precluded their use as a general pesticide. A strain of

B. thuringiensis has recently been identified that has

demonstrable activity against the larvae of common

housefly (Musca domestica). Although in the past such

toxicity has always been attributed to the secretion of

â-exotoxins , this does not appear to be the case for[18]

this isolate. 

The present paper deals with effect of B.

thuringiensis biocide of larvae of L. cicerina in

chickpea field conditions in southern Turkey. In the

study, B. thuringiensis, cyromazine -treated and control

plants were compared for the control of serpentine leaf

miner larvae as well as parasitoid species abundance

and diversity in chickpea field. The result would be

used in developing a sound control strategy of L.

cicerina in chickpea field conditions. 

MATERIALS AND METHODS

Study Site: This study was carried out during 2006-

2007 in ªanlýurfa province, southeastern Turkey, on

two different insecticides application of chickpea plants

grown area. The species examined was L. cicerina. 

Experiment Area: Favorable climatic conditions in

ªanlýurfa region allow for two chickpea growing

seasons per year (from January to May and from

March  to  June).  In this study, chickpea seeds

(Gökçe variety) were sown simultaneously on March 8

in 2006 and on March 10 in 2007. Plants were

harvested on June 5 in 2006 and on June 7 in 2007.

The trial was set up as randomized complete block

with four replications. Each plot was randomly

designated.  Each plot was 9 m , consisted of four2

rows with 5 m long. Inter-rows spacing was 0.05 m.

There was a non-treated buffer zone of 1 m between

each plot to prevent spray drift to adjacent plots. Also

when insecticides applied each plots isolated with

plastic shield to prevent spray drift to adjacent plots. 

Total experiment area was 232 m². There was no

watering and fertilizing application throughout the

production period. 

Application of Bacillius thrungiensis Berliner. B.

thrungiensis Berliner was applied at a concentration of

60x10 /mg (Secrotype 3a, 3b, strain SA-11001 C98-1-6

1) (53000 Spodoptera units/mg (32 000IU/mg),

60x10 /mg B. thrungiensis spore (Certis Inc., Maryland,6

USA). It was applied at the recommended rate of

75g/100 l water. All treatments were applied with a

low-pressure backpack sprayer. It was applied in the

late of afternoon until at the end of the experiment

period. 

Insecticide Application: For comparison, Cyromazine

75%, (Cyrogard 75 WP Novartis) was applied at the

recommended rate of 20 g/100 l water. All treatments

were applied with a low-pressure backpack sprayer.

Insecticides were applied twice in the late of afternoon

on at the end of the experiment period in 2006-2007.

Application dates were set when the pest density

reached a level of 2-3 larvae/leaf in 50% of plants in

a field which are economic threshold (E.T) .[1]

B. thrungiensis and Cyromazine application dates

were done when the pest density reached a level of 2-3

larvae/leaf in 50% of plants in a field which are E.T

(see Table 4).

The application of insecticides were done twice on

April 22 2006 and May 06 2006, and done on April 24

2007 and May 08 2007 because the pest density

reached E.T.

Sampling: The experiment area was checked weekly

throughout the production period starting with the

sowing of seeds. In both years, during the eleventh

fifth week, when leaf miner infestation occurred, and

each week thereafter, ten leaves were randomly

removed from each plot, brought to the laboratory, and

maintained at 25±°C and 65±% r.h. because the plants

were immature and during the flowering and early

fruiting period, leaves are necessary to protect the
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ripening pods. Another reason was to keep the study

uniform at every stage. Leaves were examined under a

stereomicroscope, and live larval counts were recorded.

During counting, any larva that was dark in color was

taken to be dead because a greenish yellow color

indicates that the larva is alive. The leaves containing

the larvae was cut and placed in a small glass vial and

then closed with a cotton ball covered with muslin.

The  vials were kept in plastic culture containers

(30x20 cm) at 25 ºC and 65% relative humidity to

allow larvae to develop to adults. They were daily

checked for the emerging leaf miners and their

parasitoids. They were counted and recorded. The

identification of the L. cicerina was made by Dr. E.

Çýkman (Harran University, Turkey), the identification

of the Braconidae (Hymenoptera) was made by Dr. A.

Beyarslan (Trakya University, Turkey), and the

identification of the chalcidoidea (Hymenoptera) was

made  by  Dr. M. Doðanlar (Mustafa Kemal

University, Turkey).

The chickpea was harvested by hand and weighed

in the middle of June of each year. 

Mass Trapping and Sampling: The traps used in the

study were constructed from yellow plastic boards

(20x15 cm). The boards were coated on both sides

with  a  sticky coating. Twelve yellow sticky traps

were placed randomly in each plot and changed

weekly. The traps elevated 10 cm above the top of the

plants. The number of flies caught on each side of the

boards were counted and recorded weekly.

Statistics: Data were analyzed by complete randomized

plots design using TARIST statistical analyzes program.

Before statistical analyzes the number of the adult and

live larvae data were subjected to square root

transformation to normalization of data were obtained

by counting. It was made for decrease to experimental

error. Treatment means were separated by Duncan

multiple comparing test.

RESULT AND DISCUSSION

Results: Results of the number of adult from

Cyromazine, B. thuringiensis (Bt) -treated, and control

are shown in Table 1. 

The  application of insecticides were done twice

on  April 22 2006 (at the 3  week) and May 6 2006rd

(at the 5  week), and done on April 24 2007 (at the 3th rd

week) and May 08 2007 (at the 5  week), because theth

pest density reached a level of 2-3 larvae/leaf in 50%

of plants in the field (Anonymous, 2000). 

As it can be seen from Table 1, in the

Cyromazine, B. thuringiensis (Bt) -treated, and control

plots the number of live larvae were at the E.T. at the

3  week  and application of insecticides were done.rd

The Cyromazine and Bt treatment plots had

significantly fewer adult than in control leaves. The

number of adults continued to increase until 5  week,th

after which decrease was noted until 11  week.th

However, the whole counts period which was 11

weeks, from 6  week to 11  week, the number ofth th

adults was still fewer than the control plots. 

As it can be seen from Table 2 which was given

Duncan groups. It was determined that there was

difference between applications (Cyromazine and Bt

treated plots) and control for average numbers of adult

at 5  (P< 0.01) and and 6 , 7 , 8 , 9 , 10 , 11 weeksth th th th  h th th  

(P<0.001). But there was no differences difference (P>

0.05) between applications and control for average

numbers of adult at 1 , 2 , 3  and 4 weeks in 2006.st nd rd th  

As it can be seen from Table 3 which was given

Duncan groups. It was determined that there was

difference between applications (Cyromazine and Bt

treated plots) and control for average numbers of adult

at 6 , 7 , 8 , 9 , 10 and 11  weeks (P< 0.001). Butth th th th th

there was no differences difference (P> 0.05) between

applications and control plots for average number of

adult at 1 , 2 , 3 , 4  and 5  weeks in 2007.st nd rd th th

As it can be seen from Table 4, in the

Cyromazine, B. thuringiensis treated plots the number

of live larvae was at the E.T. at the 3  week andrd

application of insecticides was done. Then the

insecticides  treatments  plots had fewer live larvae

than in control leaves. The number of live larvae

continued to increase until 3  week, after whichrd

decrease  was  noted  until  4  week. When theth

number of live larvae reached at the E.T. at the 5 th

week and application of insecticides was done.

However, the whole counts period which was 8 weeks,

from 6  week to 8  weeks, the number of live larvaeth th

was  still  fewer  than the number at which treatment

is  recommended (of 2-3 larvae/leaf in 50% of plants

in the field) .[1]

As it can be seen from Table 5 which was given

Duncan groups. It was determined that there was

difference (P< 0.001) between applications (Cyromazine

and Bt treated plots) and control for average numbers

of larvae at 4 , 5 , 6 , 7 , and 8  weeks. But thereth th th th th

was no differences difference (P> 0.05) between

applications and control for average number of larvae

at week 1 , 2 and 3  weeks in 2006. st nd rd

As it can be seen from Table 6 which was given

Duncan groups. It was determined that there was

difference (P< 0.001) between applications (Cyromazine

and Bt treated plots) and control for average numbers

of larvae at 4 , 5 , 6 , 7 , and 8  weeks. But thereth th th th th

was no difference (P> 0.05) between applications and

control for average number of larvae at week 1 , 2st nd

and 3  weeks in 2006. rd
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Table 1: Average number of adult of Liriomyza cicerina at yellow sticky boards in 2006-2007 years

Cyromazine % 75  B . thuringiensis Control

Counting (2006) Counting (2007) ------------------------------- -------------------------------- ---------------------------------

2006 2007 2006 2007 2006 2007

1 (22 M arch) 1 (24 M arch 6.5 8.25 7.25 6.25 8 10.75

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

2 (29 M arch.) 2 (31 M arch 10.75 13 13.25 12.25 14.5 15.75

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

3 (05 April 3 (07 April) 15 15.5 16.5 19.75 15.25 19.75

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

4 (12 April) 4 (14 April) 19 23 18.5 23.5 22.25 28

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

5 (19 April) 5 (21 April) 25.75 27.75 24.25 27.75 41 39

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

6 (26 April) 6 (28 April) 6 7.75 6.25 10 56.25 59.75

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

7 (03 M ay) 7 (5 M ay) 3.5 4.75 4.75 6.5 31 34

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

8 (10 M ay) 8 (12 M ay) 2.5 2.5 1.75 3.5 31.5 36

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

9 (17 M ay) 9 (19 M ay) 1.75 2.75 1 3 38.75 42.25

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

10 (24 M ay) 10 (26 M ay) 1.75 2 1.5 4 60.75 68.25

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

11 (31 M ay) 11 (02 June) 0.75 1 0.75 2.25 10 13.25

Table 2: Average numbers of adult insect by counting week and Duncan groups in 2006

Counts (W eekly)

Applications -----------------------------------------------------------------------------------------------------------------------------------------------------

1 2 3 4 5 6 7 8 9 10 11st nd rd th th th th th th th th

Cyromazine 2.52 3.27 3.83 4.34 5.05 b 2.45 b 1.86 b 1.35 b 1.12 b 1.31 b 0.75 b*ns  ns  n s ns

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

Bacillus thuringiensis 2.65 3.64 4.02 4.26 4.91 b 2.47 b 2.17 b 1.14 b 0.71 b 1.04 b 0.75 b

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

Control 2.79 3.77 3.89 4.71 6.39 a 7.48a 5.52 a 5.56 a 6.21 a 7.79 a 3.15 a

M SE 0.281 0.215 0.250 0.735 0.552 0.228 0.209

Table 3: Average numbers of adult insect by counting week and Duncan groups in 2007

Counts (W eekly)

Applications --------------------------------------------------------------------------------------------------------------------------------------------------------

1 2 3 4 5 6 7 8 9 10 11st nd rd th th th th th th th th

Cyromazine 2.80  3.55  3.90 4.77 5.23 2.78 b 2.15 b 1.31 b 1.62 b 1.18 b 0.85 b* n s  n s  n s  n s  n s

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

Bacillus thuringiensis 2.47 3.49 4.43 4.84 5.25 3.15 b 2.54 b 1.83 b 1.66 b 1.99 b 1.46 b

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

Control 3.27 3.96 4.43 5.27 6.20 7.71 a 5.83 a 5.98 a 6.49 a 8.25 a 3.62 a

M SE 0.234 0.063 0.266 0.259 0.173 0.183

Table 4: Average number of live larvae of Liriomyza cicerina per leaf in insecticides treated and control plots in 2006-2007 years.  

Cyromazine B . thuringiensis Control

Counting (2006) Counting (2007) ---------------------------- ------------------------------- ---------------------------------

2006 2007 2006 2007 2006 2007

1 (08 April) 1 (10 April) 1.2 1.5 1.35 1.525 1 1.75

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

2 (15 April) 2 (17 April) 1.65 2.05 1.325 1.95 1.575 1.95

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

3 (22 April) 3 (24 April) 2.6 2.975 2.4 2.9 2.675 3.35

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

4 (29 April) 4 (01 M ay) 1.1 1.075 1.175 1.575 3.9 5.3

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

5 (06 M ay) 5 (08 M ay) 2.185 2.325 2.1 2.625 3.475 3.675

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

6 (13 M ay) 6 (15 M ay) 1.05 1.025 0.925 1.375 4.325 4.3

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

7 (20 M ay) 7 (22 M ay) 0.9 0.725 0.7 0.975 5.4 6.45

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

8 (27 M ay) 8 (29 M ay) 0.55 0.325 0.375 0.425 3.075 4.375
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Table 5: Average number of live larva of Liriomyza cicerina by counting week and Duncan groups in 2006

Counts (W eekly)

Applications -----------------------------------------------------------------------------------------------------------------------------------------------------------

1 2 3 4 5 6 7 8st nd rd th th th th th

Cyromazine 1.09 1.28 1.61 1.05 b* 1.47 b* 1.02 b* 0.95 b* 0.73 b* n s  n s  n s

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

B . thuringiensis 1.16 1.15 1.55 1.08 b 1.45 b 0.96 b 0.82 b 0.61 b

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

Control 1.00 1.25 1.63 1.97 a 1.86 a 2.08 a 2.32 a 1.75 a

M SE 0.009 0.004 0.008 0.014 0.019

Table 6: Average number of live larva of Liriomyza cicerina by counting week and Duncan groups in 2007

Counts (W eekly)

Applications ---------------------------------------------------------------------------------------------------------------------------------------------------------

1 2 3 4 5 6 7 8st nd rd th th th th th

Cyromazine 1.22 1.43 1.72 1.03 b 1.52 b 1.01 b 0.84 b 0.57 b* n s  n s  n s

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

B . thuringiensis 1.23 1.39 1.70 1.25 b 1.62 b 1.17 b 0.99 b 0.64 b

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

Control 1.32 1.39 1.83 2.30 a 1.92 a 2.06 a 2.54 a 2.09 a

M SE 0.017 0.007 0.024 0.016 0.018

Table 7: The number of Liriomyza cicerina, parasitoid species and percentage of parasitism in insecticides treated and control plots in 2006

and 2007 years. 

Year Applications Parasitoid Opius Diaulinopsis Diglyphus Neochrysocharis Neochrysocharis Neochrysocharis Pediobius Total

species monilicornis arenaria crassinervis ambitiosa formosa sericea acantha

Total number 

of leaf 400 400

2006 Cyromazine Total number of

L . cicerina 57 57

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

Number of 

Parasitoid 1 2 1 1 0 3 1 9

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

Parasitization 

rate (% ) 1.75 3.51 1.75 1.75 0 5.26 1.75 15.79

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

    B. Total number of 

thuringiensis L . cicerina 61 61

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

Number of Parasitoid 2 5 2 4 3 4 3 23

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

Parasitization rate (% ) 3.27 8.19 3.27 6.55 4.91 6.55 4.91 37.70

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

Control Total number of 

L . cicerina 1002 1002

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

Number of Parasitoid 26 151 13 71 17 49 15 342

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

Parasitization rate (% ) 2.59 15.06 1.29 7.08 1.69 4.89 1.49 34.13

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

2007 Cyromazine Total number of 

L . cicerina 60 60

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

Number of Parasitoid 1 3 0 2 0 2 0 8

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

Parasitization rate (% ) 1.66 5.00 0 3.33 0 3.33 0 13.33

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

     B . Total number of 

thuringiensis L . cicerina 57 57

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

Number of Parasitoid 1 6 2 4 3 2 2 20

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

Parasitization rate (% ) 1.75 10.52 3.50 7.01 5.26 3.50 3.50 35.08

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

Control Total number of 

L . cicerina 1083 1083

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

Number of Parasitoid 29 149 16 69 17 53 18 351

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

Parasitization rate (% ) 2.67 13.75 1.47 6.37 1.56 4.89 1.66 32.40
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Table 8: Average yields for applications and Duncan groups in

2006 

Applications Yield kg da-1

Cyromazine 98.23 a*

B . thuringiensis 96.15 a

Control 80.88 b

M SE 47.138

Table 9: Average yields for applications and Duncan groups in

2007 

Applications Yield kg da-1

Cyromazine 94.89 a*

B . thuringiensis 92.07 a

Control 81.69 b

M SE 21.338

CV % 8.0967

Table 10: Average yields for applications and Duncan groups by

combined analysis of year 2006 - 2007 

Applications Yield kg da-1

Cyromazine 96.57 a*

B . thuringiensis 94.10 a

Control 81.29 b

M SE 34.25

The number of chickpea leaf, L. cicerina adults,

parasitoid species and percentage of parasitization from

applications and control plots in chickpea leaves are

shown Table 7. One braconid (Opius monilicornis

Fischer) and six eulophids Diaulinopsis arenaria Erdös,

(Hymenoptera: Chalcidoidea), Diglyphus crassinervis

E rd ö s,  N eo ch ryso ch a ris  am b it io sa  H a n sso n ,

Neochrysocharis formosa (Westwood), Neochrysocharis

sericea (Erdös), and Pediobius acantha (Walker) were

recorded. 

As it can be seen from Table 7, the number of

parasitoids and the percentage of parasitization in the

Bt treated plots were higher than Cyromazine treated

plots and the percentage of parasitization were 37.70-

35.08% in the Bt and 15.79-13.33% in the Cyromazine

treated plots respectively. 

As it can be seen from Table 8, yield values for

treatments are different from each other. There was

difference (P<0.05) between applications and control

plots for average yield in 2006. The lowest yield was

achieved on control plots. 

As it can be seen from Table 9, yield values for

treatments are different from each other. There was

difference (P<0.01) between applications and control

plots for average yield in 2007. The lowest yield was

achieved on control plots. 

As it can be seen from Table 10, Combined

Analysis of Experiment for yield values in 2006–2007.

It was determined that There was difference (P<0.01)

between applications and control plots for average yield

Discussion: L. cicerina has been a serious pest in

Turkey since 1962, and is found from autumn to

spring. Growers following the advice of pesticide

advisors use trans-laminar insecticides against the larval

stages once populations reach a level of 2-3 larvae/leaf

in 50% of plants in a field however many growers do

not treat according to recommendations and will apply

a wide range of conventional insecticides against both

larval and adult stages. Although studies have shown

that a few leaf miners (1-50/plant) actually cause an

increase in fruit production , growers will make[10]

multiple applications of insecticides in an attempt to

completely eliminate the leaf miners. This non-

judicious use of insecticides raises serious concern

about the possibility of resistance developing in leaf

miners as well as other species. 

B. thrungiensis has been used for over 30 years as

highly specific insecticides against certain species of

Lepidoptera and Diptera , although was also[1 7 ]

recommended for control of Liriomyza sativae

Blanchard (Diptera:Agromyzidae) . [14]

There have been few trials with B . thrungiensis for

the control of agromyzid species. Sengonca and Liu

(2003) there have been few trials with B. thrungiensis

for the control of agromyzid species. Sengonca and

Liu  studied effect of GCSC-BtA (Germany-China[14]

Scientific Cooperation- B. thrungiensis -Abamectin)

biocide on abundance and diversity of some important

cabbage pests, i.e., Plutella xylostella (L.) (Lep.,

Plutellidae), Pieris rapae (L.) (Lep., Pieridae),

Brevicoryne brassicae (L.) (Hom., Aphididae),

Liriomyza sativae Blanch. (Dip., Agromyzidae),

Phyllotreta vittata Fabric. (Col., Chrysomelidae), as

well as their naturel enemies, ie., Apanteles plutellae

Kurdj. (hym., Braconidae), Erigonidium graminicola

(Sundv.) (A raneida, Linyphiidae),  Coccinella

septempunctata  L. (Col., Coccinellidae), were

determined in comparison to that of methomyl

insecticide in cabbage fields in Fuzhou region of the

southern China. The result of their study, they found

that GCSC-BtA biocide showed high efficacy in

reducing abundance of all the tested pest species while

very low harmfulness to their natural enemies. GCSC-

BtA treatment resulted in significantly lower abundance

of all the pests with 10.32 %of P. xylostella, 6.10% of

P. rapae, 2.11%of B. brassicae, 8.68% of L. sativae as

well as 1.02% of P. vittata as compared to methomyl

treatment with 26.68, 26.33, 25.18, 33.89, 32.08% or

control with 62.99, 67.55, 71.74, 57.42, 46.41%,

respectively. The biocide gave higher species evenness

of the natural enemies than the methomyl or control

treatments. They recorded that after application,

diversity index was higher with a value of 2.4111 with

GCSC-BtA treatment than 1.1859 with methomyl or

1.2166 control treatment and concluded GCSC-BtA has

high efficacy against cabbage pests and low

harmfulness to their natural enemies as compared
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methomyl. Khyami-Horani  reported that in Jordan[9]

Valley, B. thrungiensis and B. thrungiensis local

isolated, in addition to the reference strains B.

thrungiensis kurstaki, and B. thrungiensis israelensis,

high toxicity towards 3rd instar larvae of Drosophila 

melanogaster. The toxic concentration ranged between

2.0x10  and 4.4x10 viable spores ml . Also, Jorge et6 7 -1

al.  described toxic effect of the B. thuringiensis â-[8]

exotoxin toward 3rd instars of 3 fruit fly species:

Anastrephe ludens (Loew), A. obliqua (Macquart), and

A. serpentine (Wiedemann). And they found that â-

exotoxin was highly toxic to all 3 species tested. 

Çýkman and Çömlekçioðlu  studied effects of[4]

Bacillus thuringiensis on larval serpentine leaf miners

liriomyza trifolii (Burgess) (Dipetera: Agromyzidae) in

bean. They reported that B. thrungiensis Berliner was

applied at a concentration of 60x10 /mg Bacillius6

thrungiensis spore. B. thrungiensis was applied at the

recommended rate of 75g/100 l water. Application

dates  were set when the pest density reached a level

of  4-5 larvae/leaf  which  are  economic threshold.

The application of B. thrungiensis was done the 3rd

week and application continued once a 15 day

throughout the 9th week production periods, because

the pest density reduced a level of 4-5 larvae/leaf the

last 5 weeks. Total application of B. thrungiensis was

4 times throughout the bean production period. 

As it can be seen from Table 9, yield values for

treatments are different from each other. There was

difference (P<0.01) between applications and control

plots for average yield in 2007. The lowest yield was

achieved on control plots. 

B. thuringiensis and Cyromazine reduced leaf

miners as compared to non-treated plots. On the other

hand, yield values for treatments are different from

each other. There was difference between applications

and control plots for average yield in 2006 and 2007.

The  lowest  yield  was  achieved on control plots.

The results indicate that, B. thuringiensis should be

treated only 2 times the whole production period for

effective control of L. cicerina. 

The percentage of parasitization in the B.

thuringiensis treated plots was higher than Cyromazine

treated plots.
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