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Abstract

This study was conducted during 2009 and 2010 seasons in Giza governorate in order to
estimate the population abundance of major pest Liriomyza trifolii of the common bean plants
(Phaseolus vulgaris L.), (Burgess). The percentage of parasitism by Diglyphus isaea (Walker)
was also investigated. The population of pest larvae differed during the period of investigation
and reached its maximum level on November 28" (62.5 Larvae/20 leaves) and on November
20" (24.8 larvae/20 leaves), during 2009 and 2010 seasons respectively. The percentage of
parasitism by Diglyphus isaea (Walker). reached its maximum on November 21 (21.8%) and
on November 13" (21.6%) during 2009 and 2010 seasons, respectively.

Concerning the overall mean of parasitism by D. isaea on L. trifolii values were 9.1 and
11.8%, during 2009 and 2010 seasons, respectively. It can be stated that, this parasitoid plays
a natural role for controlling this insect pest.

Introduction

The common bean (Phaseolus vulgaris L.) is considered one of the most
important leguminous vegetable crops in Egypt. It is cultivated in many
Governorates either for export or for local consumption.

It is the second in the export among the legume crops. Common bean is
cultivated either for green pods (contains 1.7% protein), dry seeds (contains 24.9%
protein) or consumed as canned. It can be cultivated under both warm and cool
conditions.

Common bean as other edible crops is infested with different insect pests in the
field and in store causing severe damage. The most important of the field pests is the
leaf miner, L. trifolii (Burgess) according to Spencer (1973). (Doss et al.,1992) and
Abdel-gawad 2008).

Materials And Methods

Experiments were carried out at the experimental station (Giza Governorate)
during the two successive plant seasons of 2009 and 2010.

An area of 1\4 feddan was planted with common bean seeds (Phaseolus vulgaris
L.) variety ‘Bronco ‘on August 25" 2009 and August 24™ 2010 plantation. Seeds
were sown in rows at the rate of 12 rows/2 poles; the distance between the hills was
20 cm? apart on one side of the ridge.
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1-Population estimation of the pest:

This experiment was conducted in an area of about 240 m? divided into four
plots. The plants of this experiment received all normal recommended agricultural
practices of common bean with no insecticidal application. The population study of
the insect pest started after about four weeks from sowing and extended to the
harvesting time.

Weekly direct counts of the leaf miner, was carried out. Sample of leaves (20
larva each ) were picked at different levels of plant, put in paper bags and transferred
to the Laboratory; then examined on the same day with the aid of a
stereomicroscope for counting the leaf miner, L. trifolii "mines and larvae"

2-Percentage of parasitism of the ecto- larval parasitoid, Diglyphus isaea
(Walker):

This study was conducted during fall season of 2009 and 2010. Random samples
of 20 leaves / replicate of the common bean were picked one month after sowing;
and continued weekly until the end of season (Four replicates were inspected). The
leaves were picked, put in paper bags and transferred for examining in the laboratory
under a stereomicroscope to determine all a live instars of the leaf miner and the
parasitoid. The average percentage of parasitism was calculated regarding the
following formula (according to Woets and Van Der Linden, 1985):

Parasitized larvae

No. of Liriomyza larvae X 100

Statistical analysis:

The Data were subjected to analysis of variance (ANOVA) and T test. Means
were compared by L.S.D. test at 0.05 level, using SAS program.

Results And Discussion

The weekly average numbers of Liriomyza trifolii larvae and the number of
mines/20 leaves on different plant levels of the common bean (i.e., upper, middle
and lower parts) during 2009 season were presented in Table (1) .The first count
began on September 26™ (after one month from planting). The data indicated that,
the population of L. trifolii larvae varied from one plant level to another. Larval
infestation on the upper leaves of the plant appeared only at the beginning of the
season then disappeared again all over the season, except for November 21% (17.4 +
1.6 larvae/20 leaves).
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Statistical analysis of the data revealed that the population of L. trifolii larvae on
upper, middle and lower plant levels during 2009 season varied significantly at the
different levels. Thus, it could be arranged in a descending order as follows; lower,
middle and upper plant level, indicating that the lower leaves received the highest
infestation followed by middle level and then upper leaves that were infested.

In respect to the total L. trifolii larvae population estimated for the different plant
levels (upper, middle and lower), data revealed that the total mean population began
high at the inspection and amounted 35.1 larvae/20 leaves on September 26", after
that the total mean population of larvae differed weekly by the time lapses and
reached its maximum level on November 28" (62.5 Larvae/20 leaves), then the total
mean population of larvae slowly decreased by the end of the season to reach 37.1
larvae/20 leaves on December 5",

Concerning the number of mines/20 leaves in 2009 season, results in Table (1)
showed almost the same trend as indicated with the larval population. Whereas, the
total average numbers of mines throughout the whole season of 2009 were 3.9 =+
0.7,50.1 £+ 4.3 and 88.9 *+ 6.4 mines/20 leaves for upper, middle and lower level of
common bean plants, respectively. Statistical analysis of data revealed significant
differences between the three plant levels in the number of mines during 2009
season.

Accordingly, the three plant parts could be arranged in descending order
regarding their total average numbers of mines as follows; lower, middle and upper
part. Meanwhile, the total mean number of mines found on the different plant levels
had the same trend as achieved with the total mean of larval population during 2009
season, where it recorded 31.8 mines/20 leaves at the first inspection and differed
from one inspection to another by the time lapses to reach its maximum values on
November 14™ (72.0 mines/20 leaves) and on November 28™ (71.1 mines/20 leaves);
the total mean number of mines decreased at the end of the season to record 50.9
mines/20 leaves on December 5"

Data in Table (2) indicated that, the population of L. trifolii larvae and number of
mines for upper, middle and lower plant level during 2010 season was obviously
lower than those of 2009 season. This might be attributed to the effect of some
abiotic and biotic factors during the two seasons.

Generally, data revealed the same trend as achieved during 2009 season for
larvae and mines on the three levels of the plant, the total average numbers were 2.9
+ 0.4, 16.4 = 1.7 and 33.8 + 2.2 larvae/20 leaves and 2.9 + 0.3, 17.2 + 1.7 and
36.9 = 2.7 mines/20 leaves.
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Statistically, during 2010 season, there was also a significant difference between
the population of Liriomyza larvae and number of mines on the three common bean
plant levels. Generally, the three levels could be arranged in descending order
regarding the population of larvae and number of mines as follows: lower, middle
and upper part, indicating that lower part of common bean plants had the highest
rate of infestation followed by the middle than the upper part that was the lowest in
infestation.

Regarding the total mean of larva population found on the different plant levels
(upper, middle and lower) during 2010 season, results showed that the total mean
had the same trend as achieved with 2009 season, where it recorded 6.8 larvae/20
leaves at the first inspection and differed weekly by time lapses to reach its
maximum on November 20" (24.8 larvae/20 leaves) then, decreased by the end of
the season to record 14.3 larvae/20 leaves on December 4™ .

Also, the total mean number of mines found on the different plant levels had the
same line and trend as achieved with the total mean of larval population during 2010
season; where, it recorded 8.6 mines/20 leaves at the first inspection and increased
sharply to reach its maximum on October 9™ (25.1 mines/20 leaves) then, decreased
again at the end of the season and recorded 18.1 mines/20 leaves on December 4™,

These results are almost similar to the data obtained by Shahein and El-
Maghraby (1993) and Shahein and El-Magharaby (1998).

Population fluctuation of the parasitoid, Diglyphus isaea (Walker):

In Table (3) the mean number of parasitized L. trifolii larvae started during 2009
season by the second inspection on October 3™ (1.5 + 0.5 larvae/20 leaves) with
percentage of parasitism 3.0%. The parasitized larvae and the percent parasitism
increased gradually with the time lapses to reach its maximum on November 21*
(32.0 = 5.9 larvae/20 leaves with the highest % parasitism of 21.8%) then decreased
gradually by end of the season amounting10.0 + 2.8 larvae/20 leaves on December
5% with parasitism of 10.3 %.

In Table (4), the mean number of parasitized larvae 20/leaves during 2010
season that was lower than those of 2009 season, this was due to that the total host
larvae of L. trifolii was lower in 2010 season than those of 2009 season. On the other
hand, the percent parasitism during 2010 season was higher than in 2009 season.

The parasitized larvae started also by the second inspection on October 2™ (1.5
+ 0.9 larvae/20 leaves and 7.5% parasitism) then increased slightly until November
13™ to reach its maximum (8.0 + 1.4 larvae/20 leaves with the highest % parasitism
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of 21.6%). After that, the parasitized larvae and percent parasitism decreased

gradually and by the end of the season on December 4™ reached 4.0 + 2.2 larvae/20

leaves and 15.4%, respectively. Regarding the seasonal parasitism by D. isaea, the

previous results revealed that percent parasitism all over 2009 and 2010 season
varied (9.1 and 11.8 %, respectively), this could be due to the abundance of the host
insect or the neighboring plantations of the host plant, also the dominant climatic

factors could affect the parasitoid efficiency.

The obtained results are in coincidence with Hannou (1992), Sharaf El-Din et
al.,(1997) and Trefas and Bujaki (1997).

Table (1): Population of Liriomyza trifolii (Burg.) on common bean plants during 2009

season at Giza Governorate.

Mean number of larvae and mines per 20 leaves at different plant levels

Date of .
inspection Upper part Middle part Lower part Mean
Larvae | Mines Larvae Mines Larvae Mines Larvae | Mines
26/9 212'04i z‘é'%i 33.4+ 0.6 | 340+ 4.0 | 51.4+1.0 | 374=22 | 351 | 318
124 + 5.0
3/10 24 12 63.4+9.6 | 58.4+ 3.4 | 56.0£6.6 65.0+3.4 43.9 42.8
10/10 0.(;)0i 0.0+ 0.0| 29.4+ 3.2 | 23.0+ 3.4 | 60.4+6.4 63.0+5.2 29.9 28.7
0.0 =
17/10 0.0 0.0+ 0.0] 53.0£3.4 | 504+ 1.4 | 56.0+2.8 68.0+5.0 36.3 39.5
24/10 O'(;)Oi 0.0+ 0.0 29.0+ 1.4 | 29.0+1.2 | 52.4+2.4 68.4+4.0 27.1 31.5
0.0 =
31/10 0.0 0.0+0.0 [ 30.0+ 3.6 | 26.4+1.2 | 78.4+13.6 | 88.4+7.4 36.1 38.3
7/11 O'é)oi 0.0+ 0.0] 19.0+£3.6 | 16.4+3.2 | 74.0+5.0 | 128.4+13.2 31.0 48.3
14/11 O'(;:)Oi 0.0+ 0.0]| 47.0£12.4 | 74.0+6.8 | 97.4+10.2 | 142.0+ 11.8 | 48.1 72.0
21/11 171’4; 1‘;‘? 55.0+4.2 | 734480 | 75.0+42 | 117.0+58 | 49.1 | 683
28/11 O'é)oi 0.0 0.0| 72.0x9.2 | 79.0+11.8 | 115.4%£9.0 | 134.4%=7.6 62.5 71.1
0.0 =
5/12 0.0 0.0+ 0.0] 67.0+4.8 | 87.4+3.4 | 44.4+3.2 65.4+5.0 37.1 50.9
51.8 + | 43.4= 551.4+
Total 6.4 76 4982 + 560 478 7008 =644 | 977.4+ 70.6 | 436.2 524.1
46+ | 39+ | 453+ . .
Average 0.6a 0.7% 5 1a 50.1+ 4.3% | 69.2+ 5.9a | 88.9+ 6.4 39.6 47.6
L.S.D. 7.0 4.8
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a, *= Significant at 5% level.

+ =SE.

Table (2): Population of Liriomyza trifolii (Burg.) on common bean plants during 2010

season at Giza Governorate.

Mean number of larvae and mines per 20 leaves at different plant levels

Date of X
inspection Upper part Middle part Lower part Mean
Larvae Mines Larvae Mines Larvae Mines Larvae Mines
25/9 0.0+ 00 [0.0+00|11.4+ 16| 34 | g0+18| 124 6.8 8.6
1.2 0.4
210 | 44+12 |40+ 1.4|144+08 191"? 31.0+ 1.6 271";*’ 16.6 16.9
18.4+ 23.0+ 34.0+ 243 25.1
o0 | 17018 | 1 9F |220+22| 0% [3a0x28] HUT
16/10 | 0.0+00 [0.0+00[194+ 16| 24** |a0.0+30]| 0% 19.8 249
26 3.4
2310 | 0.0+00 |0.0+00]120+ 16 113‘%i 29.4+ 1.6 322'%1 138 14.3
30/10 | 0.0+ 0.0 |0.0+0.0[12.0+ 1.6 131'%i 29.0+ 3.0 35;";—“ 13.7 155
6/11 0.0+ 0.0 |0.0+ 0.0 0.0+ 0.0 | 0.0+ 0.0 | 63.0+ 3.6 657"? 212 218
1311 | 00+00 [0.0+00][17.4+ 18 131";t 31.4+ 1.0 3‘;"(1;—“ 16.3 159
2011 | 40+ 14 |34+ 1.4|27.4+34 272";i 43.0+ 1.4 43;;%i 24.8 246
2711 | 6.0+ 04 |6.0+0.0]|24.4+ 1.4 251.(21 38.4+ 2.2 3&;.4(1)1 229 231
0.0 + 19.0+ 35.4+ 143 18.1
412 0000 | °00F [194x30] 0T [234x 18| 0
31.8+ | 180.4+ | 189.0+ | 372.0+ | 4062+ | 1946 | 209.0
Total | 314+48 | ~ ¢ 19.0 18.4 23.8 29.2
20+ | 164+ | 172+ | 338+ | 369+ 17.7 19.0
Average | 29%0.4a | 4, 1.7a 1.7% 2.2a 2.7%
L.S.D. 2.0 2.0

a, *= Significant at 5% level.

+ =SE.

Table (3): Percentage of parasitism by the ecto-larval parasitoid, Diglyphus isaea

(Walker) on Liriomyza trifolii during 2009 season at Giza

Governorate.
Parasitized larvae/20 leaves
Date of inspection Mean No. of host larvae
Number Parasitism %
9 /26 +1.931.0 +0.00.0 0.0
3/10 + 4.9 50.0 3.0
10/10 +5.346.0 4.3




17/10 + 5.0 84.5 8.2
24/10 + 11.8 66.0 9.1
31/10 +5.291.0 7.1
7/11 +15.5122.5 6.5
14/11 +10.4132.0 15.9
21/11 + 20.3 146.5 21.8
28/11 + 11.4148.0 13.9
5/12 +17.397.0 10.3
Total + 108.9 898.5 +16.8 111.5 100.2
Mean +9.9817 +1.510.1 9.1

Table (4): Percentage of parasitism by the ecto-larval parasitoid, Diglyphus isaea
(Walker) on Liriomyza trifolii during 2010 season at Giza

Governorate.

) ) Mean No. of host Parasitized larvae/ 20 leaves
Date of inspection larvae —
Number Parasitism %

25/9 +1.311.0 + 0.00.0 0.0

2/10 +2.920.0 +091.5 7.5

9/10 + 3.332.0 +091.5 4.7

16/10 + 85345 + 1.33.0 8.7
23/10 +2.726.5 +1.33.0 11.3
30/10 +3.423.0 +1.64.0 17.4
6/11 + 1.6 32.0 +0.63.0 9.4
13/11 + 4.337.0 + 1.48.0 21.6
20/11 +2.434.0 +457.0 20.6
27/11 + 1.339.0 +0.94.5 11.5
4/12 + 2.926.0 +2244 15.4
Total +34.9 311.0 + 15.6 39.5 129.9
Mean +3.228.3 +1.43.6 11.8
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