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ABSTRACT 
 
Under field conditions, preference of host plant by the parasitoid Diglyphus 

isaea (Walker) was studied. Three winter crops (broad bean, lentil and chickpea) and 

three summer ones (cowpea, kidney bean and tomatoes) were studied for their 
preference to D. isaea which is an ectoparasitoid of the leaf-miner Liriomyza trifolii. 
(Burgess) Results obtained revealed that, broad bean had the highest average 
monthly rates of parasitism in three successive seasons recording (31.0±12.2, 
41.6±19.3 and 39.3±10.6), followed by lentil (15.2±11.8, 8.1±4.8 and 11.2±4.9) and 
chickpea (4.1±2.8, 3.5±1.9 and 3.6±2.3) during the growing seasons (2004/05, 
2005/06 and 2006/07), respectively. 

In contrast, cowpea had the highest average monthly rates of parasitism by 
D.isaea on L.trifolii in three successive seasons recording (33.7±8.1, 31.0±8.3 and 
35.1±6.1), followed by kidney bean (29.8±11.8, 29.6±6.7 and 29.5±10.1) and 
tomatoes (25.0±9.7, 20.2±8.3 and 28.4±4.0) with slight differences of preference 
among them, respectively.     
Keywords: Plant preference, Diglyphus isaea.  

 
INTRODUCTION 

 
 Diglyphus isaea is a primary parasitoid of agromyzid leaf miners and 
has been commercialized as biological control agent (Sha et al., 2007). This 
species is a primary ectoparasitoid capable of developing on at least 18 
different agromyzid species (Bouek and Askew, 1968). On the other hand, D. 
isaea preferred broad bean as host plant compared with fungreek and sour 
clover during three successive seasons, may be related to the high 
abundance of its insect host on such host plant (El-Khouly, 2003). Johnson 
and Hara (1987) found that the parasitoids Diglyphus begini (Asmead) and 
Diglyphus inlermedius (Gerault) preferred celery, tomato, beans, cucumber, 
cabbage and spanish as host plants. Carballo et al. (1990) mentioned that 
the weeds Amaranthus sp., Bidens sp. and Galinsoga sp. were the most 
favoured host plants by the parasitoids Diglyphus sp. and Opius sp. with 
parasitism on these plants reached 87, 66 and 65 %, respectively compared 
with 45 % on kidney bean. Relatively few weed species Solanum sp., Bidnes 
alba, Commelina sp. and Erechities hieracifolia growing in association with 
tomatoes in west central Florida serve as reservoirs of either leaf miners or 
their parasitoids; furthermore, two weed species Solanum sp., B. alba were 
the largest potential sources of both Liriomyza spp. and parasitoids with 
percentage of abundance 77 % of the parasitic fauna, while Opius spp. and 
Diglyphus spp. were the most abundant species. 
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 From the available literature, a few authors have studied the host 
plant preference of the parasitoid D. isaea or the other leaf miner parasitoids 
(Carballo et al., 1990; Awadalla and Fathy, 1998 and El-Khouly, 2003). 
Therefore, the present investigation was undertaken to study the host plant 
preference of D. isaea on either winter or summer crops.                   

 

MATERIALS AND METHODS 
 

The present study was carried out in Seidy Salem region, Kafr El-
Sheikh governorate for three successive seasons from 2004 to 2007. The 
experimental field was about ¼ fed. which divided to 12 equal plots(4 plots for 
every plant, each plot was about 85m2) planted with broad bean, chickpea 
and lentil during the third week of November as a winter crops and cowpea, 
kidney bean and tomato during the third week of May as a summer crops. 
The role of host plants on the parasitoids activity was evaluated according to 
the collected samples from the six host plants.  
 To determine the seasonal abundance of L. trifolii parasitoid D. isaea, 
samples of 100 mined leaflets were collected at weekly intervals during the 
three experimental seasons for each crop. Samples were kept in plastic bags 
and transferred to be examined in the laboratory. Number of living L. trifolii 
larvae, immature stages of of the ectoparasitoid D. isaea and unknown dead 
larvae were counted and recorded weekly. Normal practices were followed 
and chemical control was neglected. Samples took place as soon as the true 
newly vegetative growth was completely appeared in the experimental area 
and continued weekly until harvest. 
 

RESULTS AND DISCUSSION 
 

1- Host plant preference by the larval parasitoid D. isaea on winter 
crops  

Data presented in table (1) and fig. (1) shows the monthly 
percentages of parasitism on L.trifolii caused by the larval parasitoid D. isaea 
as affected by host plants during the three successive seasons 2004/05, 
2005/06 and 2006/07.  

On broad bean, the highest rates of parasitism occurred in April 2005 
(43.5±5.2 %), March 2006 (63.1±2.0 %) and March 2007 (54.8±12.3 %), 
while the lowest rates of parasitism were observed in December 2004 
(17.2±2.2 %), January 2006 (19.4±4.1 %) and December 2006 (25.9±4.0 %) 
during the three successive seasons 2004/05, 2005/06 and 2006/07, 
respectively. 

On lentil, the highest rates of parasitism occurred in February 2005 
(34.5 ± 16.9 %), March 2006 (14.0 ± 4.0 %) and February 2006 (15.9 ± 4.9 
%), while the lowest rates of parasitism were recorded in December 2004 
(3.4 ±1.4 %), in December 2005 (3.1 ±0.7 %) and in December 2006 (5.5 ± 
2.1 %) during the three successive seasons. 

On chickpea, the highest rates of parasitism found in February 2005 
(7.6 ±4.0 %), February 2006 (5.5 ±3.9 %) and February 2007 (6.0 ±6.0 %), 
while the lowest rates of parasitism were always in December  (0.8 ±1.1 %), 
(0.8 ±1.1 %) and (1.0 ±1.2 %) during the three successive seasons, 
respectively. 
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Table (1): Monthly average percentages of parasitism on L. trifolii 
caused by the larval parasitoid D. isaea as affected by host 
plants during three seasons 2004/2005(A), 2005/2006(B) 
and 2006/2007(C). 

Months 
Broad bean Lentil Chickpea 

A B C A B C A B C 

December 17.2±2.2 33.5±9.5 25.9±4.0 3.4±1.4 3.1±0.7 5.5±2.1 0.8±1.1 0.8±1.1 1.0±1.2 

January 18.6±6.0 19.4±4.1 37.5±4.3 9.7±5.1 5.7±1.6 14.8±3.2 4.3±3.9 4.1±2.4 2.3±3.3 

February 36.8±9.8 31.1±8.3 35.6±12.8 34.5±16.9 9.7±2.3 15.9±4.9 7.6±4.0 5.5±3.9 6.0±6.0 

March 39.1±14.6 63.1±2.0 54.8±12.3 16.7±5.4 14.0±4.0 8.7±4.9 3.6±1.8 3.5±4.1 5.1±2.5 

April 43.5±5.2 60.7±3.7 42.8±5.6 11.5±7.5 -- -- -- -- -- 

Mean±S.D 31.0±12.2 41.6±19.3 39.3±10.6 15.2±11.8 8.1±4.8 11.2±4.9 4.1±2.8 3.5±1.9 3.6±2.3 
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Figure (1): The average percentages of parasitism by D. isaea all over 
the growing season during three seasons( 2004/2007) on 
broad bean, lentil and chickpea as winter host plants. 

 
Broad bean had the highest average monthly rates of parasitism 

followed by lentil and then chickpea all over the three seasons of the study. 
Broad bean has large leaflets size than lentil and chickpea, so it attacked by 
larger number of L. trifolii larvae associated with large number of D. isaea 
immature stages than the other two host plants. On the other hand, the 
parasitoid D. isaea prefers the high densities of its host, so broad bean is the 
most suitable host plant in comparison with the other two host plants because 
it attacked by a high population of L. trifolii. Another possible explanation is 
that the heavy trichomes of chickpea leaflets may prevent the parasitoid 
females of handling their hosts (L. trifolii larvae) because D. isaea female has 
a short ovipositor. 

Data recorded by El-Khouly (2003) concluded that D. isaea showed 
high preference towards broad bean than fenugreek and sour clover during 
three seasons of the study. These results are also in agreement with those of 
Carballo et al. (1990), Coaker and Cheah (1993) and Awadalla and Fathy 
(1998). 
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As a conclusion, the average monthly rates of parasitism were the 
highest on broad bean (31.0±12.2, 41.6±19.3 and 39.3±10.6), followed by 
lentil (15.2±11.8, 8.1±4.8 and 11.2±4.9) and chickpea (4.1±2.8, 3.5±1.9 and 
3.6±2.3) during the three successive seasons 2004-05, 2005-06 and 2006-
07, respectively.  
2- On summer crops 
 Data presented in table (2) and fig. (2) showed the monthly 
percentages of parasitism on L.trifolii caused by the larval parasitoid D. isaea 
as affected by host plants during the three successive seasons.  

On cowpea, the highest rates of parasitism occurred in July 2005 
(41.1 ±4.1  %), September 2006 (39.1 ±9.2 %) and July 2007 (43.0 ±16.8 %), 
while the lowest average rates occurred always in June  (20.0 ±5.6 %), (17.7 
±1.5 %) and (26.0 ±4.6 %) during the three successive seasons 2005, 2006 
and 2007, respectively. 

On Kidney bean, the highest rates of parasitism occurred in August 
2005 (43.0 ±9.0 %), August 2006 (38.1 ±6.2 %) and September 2007 (42.9 
±9.9 %), while the lowest average rates was observed in July 2005 (16.8 ±1.8 
%), October 2006 (23.8 ±6.5 %) and June 2007 (15.2 ±1.4 %) in the three 
successive seasons. 

On Tomatoes, the highest rates of parasitism occurred in September 
2005 (30.3 ±3.5 %), August 2006 (29.6 ±9.0 %) and July 2007 (31.7 ±11.6 
%), while the lowest average rates occurred always in June  (10.5 ±10.2 %), 
(9.4 ±8.1 %) and (22.6 ±16.7 %) during the three successive seasons, 
respectively.  
 Cowpea had the highest average monthly rates of parasitism on 
L.trifolii followed by kidney bean and tomatoes then the three successive 
seasons. The parasitoid D. isaea showed a slight preference towards cowpea 
in comparison with kidney bean, this may be related to the similar 
morphological characters of the two host plants, especially the nearly equal 
leaflets size of the two host plants. Moreover, L. trifolii recorded relatively 
similar densities on either cowpea or kidney bean in association with similar 

densities of D. isaea. On the other hand, D. isaea showed a relatively low 

preference towards tomato plants in case of their small leaflets size in 
comparison with those of cowpea and kidney bean that attacked by low or 
moderate populations of L. trifolii combined with low or moderate populations 
of D. isaea. These results are in agreement with those of Awadalla (1998) 
and Awadalla and Fathy (1998). 

 
Table (2): Monthly average percentages of parasitism on L. trifolii 

caused by the larval parasitoid D. isaea as affected by host 
plants during three seasons 2005(A), 2006(B)and 2007(C)._ 

Months 
Cowpea Kidney bean Tomatoes 

A B C A B C A B C 
June 20.0±5.6 17.7±1.5 26.0±4.6 19.5±1.9 25.1±9.1 15.2±1.4 10.5±10.2 9.4±8.1 22.6±16.7 

July 41.1±4.1 29.7±9.1 43.0±16.8 16.8±1.8 35.8±6.4 27.9±15.4 29.4±5.9 20.7±7.7 31.7±11.6 

August 37.6±9.9 32.3±13.6 35.8±11.0 43.0±9.0 38.1±6.2 27.2±7.6 29.9±1.9 29.6±9.0 28.9±9.7 

September 35.9±7.7 39.1±9.2 34.1±8.5 29.6±7.1 25.8±6.1 42.9±9.9 30.3±3.5 21.1±11.3 30.4±11.3 

October 33.8±9.4 36.3±9.6 35.6±2.1 40.2±4.2 23.8±6.5 34.1±1.8 -- -- -- 

Mean±S.D 33.7±8.1 31.0±8.3 35.1±6.1 29.8±11.8 29.6±6.7 29.5±10.1 25.0±9.7 20.2±8.3 28.4±4.0 
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Figure (2): The average percentages of parasitism by D. isaea all over 
the growing season during three seasons( 2005- 2007) on 
cowpea, kidney bean and tomatoes as summer host 
plants. 

 
As a conclusion, the average monthly rates of parasitism were the 

highest on cowpea (33.7±8.1, 31.0±8.3 and 35.1±6.1), followed by kidney 
bean (29.8±11.8, 29.6±6.7 and 29.5±10.1) and tomatoes (25.0±9.7, 20.2±8.3 
and 28.4±4.0)during the three successive seasons 2005, 2006 and 2007, 
respectively. 
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تفضيي الطفيف ييالطفييييجليلس لييي ف لي ييفيليلي شفشي ييسينلة(يييع ئلط ل  ييئ لفي يعييال
لطف بيتي.ل

ل،*،للبيييسلطفسيييتيجلطبيييجطل رللبيييسلطف يييج ر*،لفب يييحل   يييشسل(ييي ح*سييي  جلحييييفالليييش لطفيييي 
ل.**شلط  حيجيلجي تلطفيشفيل**   شسلطفس سلطف ليج

لحج. ل-لي  ئلطف  حشجةل- ي ئلطففجطلئل-قسرلطف (جطتلط قتحيس ئللل*
ل حج.ل-طفل فةل- ج فلطفب شثلطففجطل ئل-**ل  هسلب شثلشقي ئلطف بيت

  
طلعائت  سطباتاتو لكطتم امناابت   Dyglyphus isaeaتفضتل  سطففلت  تمت  راسةت  
هو  علو ثلاث  من سطعلسئ  سطشتلل  L.trifoliiعلى بافن  سلاسق سطفل    سطبةب سطمئلل  طلتفف 

  متتن سطعلسئتت  سطةتتلفل  هتتو )سطللالتتاع سطفاةتتلطلا )سطفتتل  سطالتترلع سطعتترم لسطثمتت   لثلاثتت
لسطفمافم  لكطم علو مرل ثلاث  ملسةم زاسعل ع لقر ألضث  سطبتائج أن سطفل  سطالترل اتان 

 13سطعائ  سطشتلل سلأاثا تفضللاً ثلث ااب  سطبةب سطمتلةتف  طلففلت  سطمةت ل  عللت  هتو )
 ةم سطثلاث  علو سطتاتلب ثم تتلا  سطعترم  فو سطملس3.24± 1.21ل  3.21± 6324ع ±3121
ل  .32±.12ع  121±623) لسطثمتتتتتتتتتتتت   % .62±3321ل  621±123ع  3.21±3321)

البمتتتا اابتتت  سطللالتتتا هتتتو سطعائتتت  سطةتتتلفو سناثتتتا تفضتتتللاً ثلتتتث اابتتت  سطبةتتتب   124±121
  فو سطملسةتم 423± 1.23ل 121± 13ع 123± 1123سطمتلةف  طلتفف  سطمة ل  علل  هو )

  % 3.23±.1.2ل  423±1.24ع  3321±1.21) اتلتب ثتم تتلا  سطفاةتلطلا  علو سطتسطثلاث
فى سطملسةم سطةلفل  سطثلاث  على   % .62±1126ل  121±1.21ع  23.±.1.2) لسطفمافم

 .سطتلسطى
 
 

 
  
 
 
 
 


