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Abstract

Sakha 69 wheat variety was sown on three successive planting
dates at EIl- Gemmiza and Sids Agric. Res. Stations, representing lower
and middle Egypt. The changes in the seasonal fluctuations and larval
parasitism of Agromyza nigrella (Rondani) in 1995- 1996, 1996- 1997
and 1997- 1998 seasons was studied. Results obtained indicate that in-
fested leaves, number of mines and live larvae were significantly higher
in El- Gemmiza than in Sids. All considered parameters were significantly
decreased by delaying sowing dates and markedly different from season
to season. Multiple regression for the relationship existed between tem-
perature and relative humidity and intensity of infestation, mine density
and number of live larvae for the different seasons was worked out.
Leaves and mines started in low numbers by late February, but increased
gradually thus reaching its maximum levels by the third week of April, in
both ecosystems. However, live larvae followed the same trend, but
peaked early by the third and the fourth weeks of March in Sids and El-
Gemmiza, respectively. Larval parasitism by eulophids Diglyphus isaea
(Walk.) and Pnigalio spp. was 5.7% in Sids and 5.8% in El- Gemmiza. Un-
der low larval parasitic activity, hot and dry weather conditions harbored
an obvious decrease in infestation by wheat leafminer A. nigrefla in Sids.

INTRODUCTION

The blotch or blister leafminer, Agromyza nigrella =Agromyza (Rondani) attacks
wheat and barley in most wheat growing areas of Egypt (El- Serwy, 1994). Thus caus-
ing considerable damage for wheat plants United Kingdom (Duthoit, 1968 ) and Egypt
( El- Serwy, 1999a), barley in France (Lescar, 1984). Less susceptible varieties, inter-
cropping with barley and certain agriculture practices i.e. nitrogen and phosphorus ferti-
lizers, sowing date and spacing reduce the population density of A. nigrella populations
on wheat (EI- Serwy; 1996, 1997, 1998 and 1999p). Pupae went into diapause by the
end of wheat-growing season and the majority of flies and the braconid parasitoid Dac-

nusa nipponica Takada were emerged by the first diapapse season (El- Serwy, 1999c).
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The present study aimed to obtain new information on the seasonal fluctuations

and larval parasitism of the leafminer A. nigrella at two different agroecosystems.

MATERIALS AND METHODS

Three field experiments were conducted at El- Gemmiza and Sids Agric. Res. Sta-
tions during 1995- 1998 wheat growing seasons. In each season, a field was divided
into three equal plots each 1000 m2. Wheat variety Sakha 69 was machine seeded in
each treatment on December 1, 11 and 21 at Sids and after two days at El- Gemmiza
in rows 20 cm apart. Normal recommended cultural practices were followed uniformly,

and insecticides were entirely avoided.

At each sowing date, the upper four leaves on 50 random main shoots were col-
lected at weekly intervals from 21 February to 19 April at Sids and 24 February- 21
April at EL- Gemmiza. The selected plants were visually examined and grouped as in-
fested or sound-plants. Infested leaves were examined under the stereomicroscope and

the numbers of mines and live larvae were recorded.

On every sampling date, the infested leaves were placed into a glass container
of 6000 cm? in size, inspected daily and the emerged parasitoids of larvae were col-

lected, identified and recorded.

Data were statistically analyzed and multiple correlation values were obtained
for relationships between each of infestation, mines and live larvae and two variables

i.e. temperature and R. H. % during the different seasons in each region.

RESULTS AND DISCUSSION

Data in Table 1 show that the percent of infested-leaves and number of mines
and live larvae were significantly higher at El-Gemmiza than at Sids. At each agroeco-
system, for the differences between the seasons it was significantly lower in 1996-
1997 season than the two other seasons. There are significant differences between in-
fested-leaves and mines at the different sowing dates in both regions. However, live
larvae were positively higher and lower at the first and the third sowing dates than the

corresponding two ones at El-Gemmiza and Sids, respectively. Significant interactions
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were existed between sowing date x year influenced on infested leaves, mines and live
larvae. The highest values were 48.4% & 31% and 83 & 37 mines /100 leaves and 40
& 12 larvae/ 100 leaves at the 1st sowing date in 1995- 1996 at El- Gemmiza and
Sids, respectively. But, was insignificantly different when compared to those obtained
at the same sbwing date in 1997-1998 season or mines and larvae at the 2 nd sowing

date in the same season at El-Gemmiza.

1. Incidence of infestation and fluctuations in number of mines and
live larvae: Percent of infested-leaves and number of mines and live larvae were var-

ied greatly fiuctuated between seasons at the different sowing dates in each region.
1.1. EI-Gemmiza

At the 1st sowing date (Dec., 3); infested-leaves, mines and live larvae, Figs 1, 2
and 3 started in a relatively low rates i.e. 6%, 4% and 5%; 8, 6 and 5 mines / 100
leaves and 8, 8 and 6 larvae/ 100 leaves by late February at means of 17.1, 13.8 and
13.8 C with 70.1%, 65.7% and 61.7% R. H. in 1995-1996, 1996-1997 and 1997-
1998 seasons, respectively. It increased gradually and reach a maximum of 77%, 62%
and 86% and high number of 135, 84 and 170 mines/ 100 leaves by the third week of
April at means of 23.1, 20.9 and 21.2 <C with 59.1%, 62.2% and 56.3% R. H., accord-
ingly. However, a peak of 89, 60 and 92 larvae/ 100 leaves was attained by late March
at means of 17.1,16.2 and 22.1 °C and 69.8%, 54% and 59.1% R. H. which declined to
5, 3 and 12 by the third week of April in 1995-1996, 1996-1997 and 1997-1998 sea-

sons, respectively.

For the 2 nd and the 3 rd sowing dates (Dec., 13 and 23); infestation, mines and
live larvae were markedly reduced when delaying sowing date was considered, but fol-
lowed the same trend for the 1st sowing date in all tested seasons and ranged be-
tween 3%- 68%, 2%-39% and 5%-65%; 4- 123, 4-59 and 5-127 mines/ 100 leaves
and a peak of 87, 25 and 83 larvae/ 100 leaves at the 2nd sowing date in 1995-1996,
1996- 1997 and 1997- 1998 seasons, respectively, Figs 1, 2 and 3. Such values were
in respective 2%- 53%, 2%- 43% and 2%- 61% and 2- 76, 3- 52 and 2- 109 mines/
100 leaves and 42, 22 and 78 larvae/ 100 leaves at the 3 rd sowing date, Figs 1, 2
and 3.
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1.2. Sids

At the 1st sowing date (Dec., 1), low infestation level rates of 5%, 2% and 2%
with numbers of 6, 2 and 2 mines/ 100 leaves and 7, 3 and 3 larvae/ 100 leaves were
observed by the 3 rd week of February at means of 18.3, 16 and 14.5 °C with 62.1%,
61.1% and 64% R. H. in 1995-1996, 1996- 1997 and 1997-1998 seasons, respec-
tively; Figs 4, 5 and 6. It reached a maximum of 50%, 16% and 41% and 58, 19 and
46 mines/ 100 leaves by the 3 rd week of April at means of 27.9, 27.2 and 24.4 C
with 54.6%, 57% and 54.9% R. H., accordingly. A peak of 36, 19 and 29 larvae/ 100
leaves was recorded by the 3 rd week of March at means of 21.1, 19 and 21.9 °C with
61%, 61% and 62.3% R. H. which declined to 3, 1 and 2 on April 12 in 1995-1996,
1996-1997 and 1997- 1998 seasons, respectively.

For the 2nd sowing' date (Dec., 11), infestation level were ranged between 2%-
37%, 1%- 12% and 2%- 35% and occupied a range of 2- 50, 1- 14 and 2- 40 mines/
100 leaves from the 3 rd week of February.l to the 3 rd week of April in 1995- 1996,
1996-1997 and 1997-1998 seasons, respectively; Figs 4 and 5. Live larvae appeared
in a low number of 2, 1 and 2/ 100 leaves by the 3 rd week of February and reached a
peak of 28, 14 and 23 after a month in 1995-1996, 1996-1997 and 1997-1998 sea-
sons, accordingly, Fig 6.

For the 3 rd sowing date (Dec., 21) it appeared that infestation, mines and live
larvae followed the same trend for the early sowing dates in the different seasons. The
corresponding ranges were in respective 2%- 31%, 1%- 9% and 1%- 25% and 2- 35,
1- 11 and 1- 26 mines/ 100 leaves with peaks of 21, 11 and 18 larvae/ 100 leaves,
respectively, Figs 4, 5 and 6.

Previous results indicate that infested leaves, mine density and number of live
larvae were markedly higher at EI- Gemmiza than at Sids. The highest infestation values
were obtained during the 1st sowing date in 1995- 1996 and 1997- 1998 at both eco-
systems and El- Gemmiza, respectively. Undetected infestation was observed at the
beginning of the wheat-growing season. Initial infestation rate was noticed by the 3rd
week of February and increased gradually to reach a maximum after two months. Mines
followed the same trend, but live larvae peaked early by the 3 rd and the 4th weeks of

March at Sids and El- Gemmiza, accordingly. Such parameters varied greatly according
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to weather conditions in the different seasons at each region. Multiple correlations ex-
isted between temperature and relative humidity and each of infestation rate and num-
ber of mines and live larvae in the different seasons at each region. Multiple correlation
coefficients (R?) were 0.99, 0.91 and 0.95 in 1995- 1996, 1996- 1997 and 1997-
1998 at El-Gemmiza, respectively. The corresponding multiple regression equations
were in respective: y = -101.55 + 1.58 Xy+ 1.756Xp, y = -231.98 + 4.9 X1+ 3.2X, and
y = -150 + 6.33 X;+ 1.03X,. However, the R2 values and the regression equations
were 0.99, 0.99 and 0.99; y = -186.7 + 7.6Xy + 0.75Xp, y = -195.36 + 8.74X; +
0.54X, and y = -44.88 + 1.§3X1 + 0.21X, at Sids.

Infestation, mines and live larvae wers increased by increasing temperature and
relative humidity in the different seasons. However, hot and dry conditions hastened
the mature of the wheat plants which resulted in low infestation and mines, conse-
quently live larvae peaked a week earlier at Sids when compared to moderate tempera-
ture and wet weather at El- Gemmiza. Thus, reflecting the vegetation and succulent
leaves was highly preferred for oviposition and larval survival. Two generations were
found in a year. El- Serwy (1999c¢), reported that 99% of A. nigrella went into diapause
by the end of the wheat growing season. Emerged flies of the first generation from dia-
paused pupae in two periods from late November until the 3 rd week of January and
during late February- late March. The main peak occurred by late December and a par-
tial ones by early March. However, flies of the second generation emerged from active
pupae during the wheat-growing season. Such result agrees with those on A. nig.rella
and A. megaalopsis Hering on barley, Hordeum vulgare L., (Scherney, 1965 and El- Ser-
wy, 1991).

The abundant species A. nigrella with a few numbers of Pseudonapomyza atra
Meigen and Liriomyza orbona (Meigen) (Agromyzidae) were found at both regions.

However, the species Hydrella griseol (Fallen) (Ephydridae) was recorded at Sids.

Hammad (1956), recorded P. atra on maize (Zea mays L.), common wheat (Triti-
cum vulgare Vill. and Triticum pyramidale) and common barley (Hordeum vulgare L.) in
Egypt. However, L. orbona is a new record on wheat. It has been previously reported
without unknown host plants in Egypt (Mohammed and Negm, 1989). It is a widespread

species for which no host plant has been established and has not been found attacking
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wheat in Europe (J. C. Deeming, 1998, personal communication). H. griseol, is an impor-
tant pest on cereals which infested the young and old leaves of wheat and barley (Ha-

fez et al., 1970 and Deeming, 2002).
2. Parasitism

Larval parasitism was generally lower in general rate of 5.7% and 5.8% at Sids
and ElI-Gemmiza, respectively. Rates of 5.5%, 5.1% and 6.6% or 4.1%, 6.9% and 6.5%
were recorded in 1995-1996, 1996-1997 and 1997-1998 wheat growing seasons, re-

spectively.

It started in a low rate of 0.2% and 6.6% on March 10 in 1995-1996 and 1997-
1998, but a rate of 0.6% was observed a week later in 1996-1997 season at El-
Gemmiza Fig. 7 A. It increased gradually and reached a maximum of 22%, 50.9% and
16.6% by mid-April, respectively. At Sids, a rate of 6%, 1% and 1.4% was observed on
March 1, 8 and 15 which reached a maximum of 56.3%, 11.4% and 7.2% by late March
in 1997-1998, 1995-1996 and 1996-1997 seasons, respectively, Fig. 7 B. The larval

parasitic activity continued a week later in 1996-1997.

The abundant larval parasitoid Diglyphus iseae (Walker) and small numbers of
Pnigalio spp. (Eulophidae) had emerged in both regions. Such low number of larval para-
sitoids had no significant effect in biological control. However, the braconid parasitoid
Dacnusa nippoica Takada has been found to attack the pupae of A. nigrella and the
highest values of parasitism were 82.9% and 91% on the pupae collected from the
third week of March from wheat plants growing in plots receiving 15 or 22.5 kg P/ Fed.
(El-Serwy, 1999b and 1999c).

Previous results lead to the conclusion that, under low larval parasitic activities
hot and dry conditions may be resulted in lower infestation of the leafminer A. nigrelia
in Sids when compared with the moderate temperature and wet conditions in El- Gem-

miza. .
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Fig. 1. Percent of infested leaves by A. nigrelfa at the different sowing dates in 1995-
1996 - , 1996-1997 -+ and 1997-1998 —A— seasons at El- Gemmiza.
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Fig. 2. No. of mines per 100 leaves by A. nigrella at the different sowing dates in

1995-1996 -M—,1996-1997 -[1-and 1997-1998 -A—seasons at EI- Gem-
miza.
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