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ABSRACT

The leaf miners, Liriomyza spp. and leafhoppers, Empoasca
spp. are of the important insects attacking faba bean plants causing
serious damage. So, the seasonal abundance of the two groups of
insects and its relation to the associated predators and the prevailing
weather factors were studied on faba bean plants during two successive
seasons;2005/2006 and 2006/2007 at Sakha Agric. Res. Station Farm,
Egypt K

The obtained results revealed that the larval population of leaf
miner was significantly more abundant in the second season than in the
first one , but the reverse was found for the associated predators, while
the leafhoppers did not differ during the two seasons of study. The
leaf miner larvae started in low numbers ; then recorded two peaks in
the first season (in the second week of Dec. and the first week of
March) and three peaks in the second season (the first week of Jan., the
first and last week of Feb.). The leafhoppers also, appeared with low
number at early season ;then fluctuated recording three and four peaks
for first and second season, respectively. In the first season, the insect
peaked in the second week of Dec.; the last week of Jan. and the first
week of March, while in the second season, the peaks were detected in
the last week of Nov. ; the first & fourth week of Jan. and the third
week of Feb. Four species of predators, Chrysoperla carnea (Steph.),
Paderus alfierii (Koch.) ; Scymnus interuptus (Goeze) and true spiders
were found in faba bean field. Based on the predatory complex, the
population started to appear in low numbers at the beginning of the
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season and recorded’its maximum numbers during Nov. and Jan. for
~ the first season and during Nov. and Dec. for the second season.

The effect of the three weather factors (temperature, relative
humidity and wind speed) and the associated predators on both the leaf
miners and leafthoppers was insignificant during the two study seasons
except the effect of relative humidity on the leafhoppers in the first
season , as it was significant. Also, the combined effect of the
considered weather factors and the predators was only more
pronounced on the leathoppers in the first season.

- INTRODUCTION

In Egypt, faba bean, Vicia faba L. is attacked by a large number
of insect pests causing serious damage , among of which are the leaf
miners, Liriomyza spp. and the leafhoppers, Empoasca spp. The
leafhoppers (nymphs and adults) inject a toxin into the foliage while
feeding causing down-curling of leaf edges, which tum yellow at first,
then become brown and began to die; this symptom are known as
hopperburn.  The leafthoppers also, transmit pathogenic organisms
(viruses, mycoplasmas, spiroplasmas and bacteria) (Weeb,1987;
Chandler& Thomas,1991 and Malaschi, 1995). The leaf miners females
puncture the upper surfaces of leaves to oviposit and the hatching
larvae live in mines between the two surfaces of blades, consuming the
palisade tissue, consequently reduces photosynthesis and the leaflets
become yellow and dry. Thus, the larvae are protected from contact
insecticides ( Schuster and Everett, 1983) . :

However, the study of the population densities of the predators
is believed to be of the most importance in enlightening integrated
control of insect pests.

The role of predacious insects in suppressing the population of
the insects on faba bean has been reported by several authors (El-
Heneidy e/ al.,1998; Abou-Elhagag and Salman, 2001 ; Salem,2002
and El-Samahy,2008) . The interaction between the insects and their
natural enemies is an essential ecological processes that contribute to
the regulation of insect populations. Also, environmental conditions
-at-any location influence the seasonal phenology of insect numbers, the
number ot generations and the level of insect abundance (Dent.1991)



J. Agric. Res. Kafer El-Sheikh Univ., 34 (3) 2008 695

in addition to the geographic range and abundance of various groups-of
predators (Kogan and Herzog,1980). So, in the present study, the
seasonal abundance of the leaf miners and leathoppers and its relation
to associated predators and the prevailing weather factors were studied
in faba bean fields during two successive seasons.

MATERIALS AND METHODS

A field experiment was carried out at the Farm of Sakha Agric.
Station, Kafr El-Sheikh during two successive seasons ; 2005/2006 and
2006/2007. The experimental area was divided into four plots of 100
m? each. Local variety Sakha 3 was sown in the first week of October
for each season. All normal agricultural practices were followed and
no pesticidal treatments were applied throughout the growing season.

To determine the population density of the leaf miners and the
leathoppers, sample of 30 leaflets was chosen at random from each
plot representing the three levels of the plant and the number of
leathoppers (nymphs and adults ) was directly counted early in the
moming in the field. The same leaflets were picked up and transferred
in paper bags to the laboratory for inspection of the leaf miners. The
number of larvae per leaflet was counted and recorded using a
binuclear.

Regarding the associated predators, sample of 10 branches was
chosen at random from each plot and the number of the common
predators was directly counted in the field under a suitable lens.
Sampling started one month after sowing until the end of the season.

The daily records of temperature , relative humidity and wind
speed during the inspection period throughout the two study seasons,
were obtained from the Meteorological Station at Sakha Res. Station.
Weekly means of the three considered weather factors and the
associated predatory complex were calculated. The relationships
between these factors and the insect population were estimated
(Fisher,1950).
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RESULTS AND DISCUSSION

1- Seasonal abundance of leaf miners ,Liriomyza spp on faba bean:-

Data presented in Table (1) show the leaf miners larvae,
Liriomyza spp on faba bean plants during two successive seasons;
2005/2006 and 2006/2007. The larval population firstly appeared on
faba bean plants in low numbers with a mean of 1.5 larvae / 30 leaflets
in the first and sixth of Nov. for the first and second season,
respectively. Thereafter, the population of insect larvae fluctuated
showing two and three peaks of abundance for the first and second
season, respectively.  In the first season, it peaked on Dec.13 ¥ and
March 7 with means of 15 and 176 larvae/ 30leaflets, respectively.
During the second season, the three peaks occurred on Jan.1¥; Feb. 5
and Feb. 26" recording mean numbers of 34.0; 99.5 and 214.0 larvae,
respectively. '

However, the differences in the population density of leaf
miners infesting faba bean plants in different locations were due to the
differences in the environmental conditions or/ and the natural
enemies. El-Khouly er al.(1997),at Sakha Agric. Res. Station showed
three peaks of Liriomyza sp. larvae on faba bean plants during two
successive seasons; 1991/92 and 1992/93 and the highest peak
occurred during March. Also, Salem et al.(1998) , at Sakha Agric.
Station , Egypt showed three peaks of larval population of leaf miners
on faba bean plants during season of 1996/97 and two peaks during
1997/98. Abou-Elhagag and Salman (2001) found that the population
of Liriomyzu trifolii recorded three peaks of abundance on faba bean
during Jan. ,Feb. and March. Kotb (2001) at El-Sabbahia Agric. Res.
Station, Alexandria reported that the larval population of L. rrifolii
recorded two and three peaks of abundance on faba bean plants during
two successive seasons.  El-Dash and Abo Shaeshae (2001)showed
that the population of L. trifolii larvae had four peaks on broad bean at
Shebin El-Kom region during two successive seasons; 1991/2000 and
2000 /2001 and the highest average numbers of larvae occurred during
Jan. and Feb.
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Table (1): Mean numbers of Liriomyza spp. (larvae)and Empoasca
spp (nymphs and adults)./ 30 leaflets and predatory
complex /10 branches of faba bean during two successive

scasons; 2005/2006 and 2006/2007 .

Season of 2005/2006 Season of 2006/2007
-]

Inspection §- % g % Inspection g g g 3

date f£4| fa| 38 date 24| § gl 3 ‘E‘-

~N @ Q- A © ~N = g & Ao

1112005 115 |65 |10 |61172006 |15 [205 |1.7s
8/ 115 (260 [475 [13/m 30 (540 |55
151 130 [375 |65 [2em 45 [s6s |63
9m (50 180 |95 [1m 60 |725 |[27s
612 "ss |95 |65 [an2 90 |[525 |25
1312 150 | 1115 |65 |18m2 125 |4s5 |os
2012 195 90.0 |43 |2512 20 [575 |10
2712 's0 [155 [275 [1172007 [340 [750 |25
snnoos (10 [s10 |15 [an 25 [430 |07
16/1- 60 (450 [375 |18 260 | 545 |15
2311 135 (628 |20 |2 490 |sss |10
301 1380 640 |45 |29n 805 [51.0 |05
72 785 | 545 |25 |sn» 995 |660 175
142 850 |525 |35 |1 730 |70 [13
2872 1415 | 520 [3.0 |19 1760 [750 |10
3 1760 [s40 (13 |26 214 (665 (13
1473 1070 (425 075 (123 %0 |485 [0S
General | 4024 | 5000 |381 Ol giqe [s688 192
mean . ‘ mean
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2- Seasonal abundance of the leafthoppers, Empoasca spp.:-

The results in Table (1) indicated that the population appeared
firstly in low numbers by 6.5 and 20.5 insects/ 30 leaflets on the 1#
and 6® of Nov. for the first and second season, respectively. The
population, after that fluctuated forming three peaks for each season.
In the first season, the three peaks were attained on Dec.l3m; Jan.30®
and March7 ® with means of 111.5; 64 and 54 insects/ 30 leaflets,
respectively. The population in the second season peaked on Nov.27%:
Jan,1% & 22 and Feb.I9® by means of 72.8 ; 75.0; 55.5 and 75.0
insects, respectively.

These results agreed with those of El-Srand (2005) who found
three peaks of leafhoppers on faba bean plants at Kafr El-Sheikh
govemorate during Jan., Feb. and March. On the other hand, Helal et
al.(1997) reported two peaks of Empoasca spp. on faba bean plants;
the first occurred in the 2 ™ week of Jan. and the second was on March
162,  Also, El-Gindy (2002) showed that Empoasca spp. recorded
two peaks of abundance on faba bean during the second week of Dec.
and the third week of Feb.

3- Seasonal abundance of the predators :-

In this study, the total count of the predators was taken into
consideration because they occurred in low numbers. Scymnus
interuptus (Goeze) ;Crysoperla carnea (Steph.);Paderus alfierii
(Koch) and true spiders were found in the faba bean field and the first
predator was the least abundant. The predatory complex appeared by
mean of | and 1.75 individuals /10 branches in the first and sixth of
Nov. for the first and second season, respectively. Then, the population
fluctuated recording maximum number of 9.5 and 4.5 predators -on
Nov.29® and Jan.30" for the first season, while in the second season,
the maximum number (6.3 and 2.5 predators) occurred on Nov. 20"
and the first of January.

These results agreed with those obtained by Salem,Fathia
(2002) who reported that Ch. carnea; P. alfierii; C. undecimpunctata
and Sc. interuptus were the dominant predator in faba bean fields.
Also, Khattab (2003) found P. alfierii ; Ch. carnea and true spiders in
faba bean fields during two successive seasons; 1999/2000 and
2000/2001. El-Srand (2005) showed P. alfierii and Ch. carnea in faba
bean fields during 1999/2000 and 2000/2001.
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The results in Table (2) revealed that the leaf miner. population..
was significantly less abundant in the first season than in-the second
one, as the general mean number of the insects was 40.74 and 54.59
insects ,respectively ,but the reverse was found for the predatory
complex that averaged 3.81 and 1.92 individuals. On the other hand,
the leafhopper population did not significantly differ in the two
seasons, where the general mean was 59.09 and 56.88 insects,
respectively.

Table (2) : Seasonal mean of leaf miners , leaf hoppers and the
predatory complex on faba bean plants during the two
successive seasons; 2005/2006 and 2006/2007.

Season Leaf miners - | Leaf hoppers Predatory complex
2005/2006 40.74 59.09 3.81
2006/2007 54.59 56.88 1.92
LSD (5%) 10.141 9393 0.391

LSD = Least significant difference

4- Effect of some weather factors and the predatory complex on
the leaf miners and leafhoppers-on faba bean plants:

4.1- on the leaf miners :-

The results in Table (3) indicated that the three weather factors
(temperature, relative humidity and wind speed) were around the
optimum range for the leaf miners activity in the two seasons, as their
effect was insignificant. Also, the predators had negative and
insignificant effect.

These results agreed with those of El-Samahy (2008) who
reported that temperature, relative humidity and wind speed had
insignificant effect on leaf miners on faba bean plants.

The combined effect (expressed as percentage of explained
variance) of the predatory complex and the three weather factors on’
the leaf miners was 24.9 and 35.0% for the first and second season,
respectively. This means that there are many unconsidered factors
affecting the population.
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4.2-:0n:the leafhoppers :-

» The three considered weather factors and the predatory
complex had insignificant effect in the two seasons except the relative
humidity in the first season, as the effect was significant (Table 3).

These results were in agreement with those of El-Gindy (2002)
and El-Srand (2005) who found that temperature, relative humidity
and wind speed induced insignificant effect on Empoasca spp. on faba
bean plants.

The combined effect of the predatory complex and the three
weather factors was more pronounced in the first season, where it was
63.4 and 19.8% in the first and second season, respectively.

Table (3): Simple correlation (r) , regression coefficient (b) and
explained variance (EV%) between population density of
leaf miners and leathoppers on faba bean plants and three
weather factors and associated predatory complex during
two successive seasons; 2005/2006 and 2006/2007 .

: Leaf miners | Leafhoppers
Season | Factor EV T EV

; r b | % | 4 b v

' Temp.(c) | -0.178 |-1.184 0133 | -0.787

' RH% 0.046 2.506 0.693 | 2.725*
2005/2006 | \s (kavh) | 0204 | 8143 | 24% | o460 | 0202 | O34

| Predators . | -0.432 |-9.001 | 0.495 | 4.598

" Temp.(°c) -0.137 | 3874 | -0.242 | -1.577

' RH% 0.436 187 0.267 | 0330

20062007 - \wskavi) | 0.051 | 1623 | 359 | 0361 |-7.1a8 | 198

. Predators | -0.390 | -3.443 0.091 | 1.873

* = Significant at 5%

Finally, it could be concluded that the population of the leaf miners
was more abundant in the second season than in the first one in contrast of
the associated predators, while the leathoppers did not differ during the two
study seasons. Also, the three considered weather factors and associated
predators induced insignificant effect on the population of the leaf miners
and the lcafhoppers ,except the effect of the relative humidity on the

leafheppers. in the first season that it was significant.
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