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ABSTRACT 

 
The study was conducted at Sakha Agriculture Research Station Farm and 

the laboratory of field crop pests research department, Plant Protection Research 
Institute (PPRI) at Sakha to evaluate the influence of planting date and age of maize 
plants on the degree of infestation by Pseudonapomyza spicata Mall. and study also 
distribution pattern of this insect mines on maize (Zea mays  L.) leaves. Data showed 
that this leaf miner infested maize plants of July plantation as highest, followed by 
maize plants of June and September plantations. However, maize sown during April 
or May was insect-free. The leaves of 30-days old were the most infested with the 
leafminer, P. spicata followed by those of 20- and 10-day old. Older than one month, 
maize plants were not preferred by P. spicata. The infestations with P. spicata were 

concentrated in the lower leaves, and then the damage became slighter toward to the 
top of the plant. The insecticide, Gaucho 7% WP used at rate of 7 or 14 g/kg maize 
seed as seed-coating effectively reduced the infestation with P. spicata. This 
treatment is less harmful to natural enemies, because the insecticide is used with 
seeds not as a spray onto maize plants. 
Keywords: Maize leafminer, planting date, distribution pattern, control 

 
INTRODUCTION 

 
Maize (Zea mays  L.) is one of the most important cereal crops in 

Egypt, and allover the world, representing a main source of energy for human 
and animals (Abd El-Ghany, 2004). Maize is ranked as the third cereal crop 
in the world (FAO, 1988). Also, in Egypt maize is the third cereal crop after 
rice and wheat . 

Maize plants are subject to attacks of several insect species during 
the growing season. The most serious insect pests that attack maize plants 
namely; the greater sugarcane borer, Sesamia cretica  Led. (Lepidoptera: 
Noctuidae); the European corn borer, Ostrinia nubilalis (Hub.) (Lepidoptera: 
Crambidae); are of great economic importance, because their infestation can 
intensively reduce maize production El-Mashaly (2009). Leafminer, 
Pseudonapomyza spicata Mall. (Diptera: Agromyzidae) has rarely attracted 
the attention of entomologists. Haikal (1969), Aly (1971), Abul-Nasr et al. 
(1975) and Abd El-Ghany (2004) surveyed maize and sorghum as of P. 
spicata. 

Because P. spicata had little attention of the hosts investigators, the 
current study was undertaken to be a stand by if this insect becomes of 
economic importance. 
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MATERIALS AND METHODS 
 

Efficiency of planting dates and age of maize plants on the infestation 
by maize leafminer, Pseudonapomyza spicata: 

This investigate was carried out at the Experimental Farm of Sakha 
Agriculture Research Station, Kafr El-Sheikh Governorate and the laboratory 
of Field Crop Pests Research Department, Plant Protection Research 
Institute (PPRI) at Sakha for two successive seasons; 2010 and 2011 to 
evaluate the effect of maize planting date and age of maize plants on the 
degree of infestation by Pseudonapomyza spicata. Maize cultivar, Giza 2 was 
sown on; 20

th
 April, 15

th
 May, 1

st
 June, 10

th
 July and 10

th
 September. 

Sampling started 10 days after sowing, and continued at 10-day intervals till 
the leafminer infestation became negligible. Each sample consisted of 20 
plants (5 plants × 4 replicates), in which number of infested plants, mines and 
larvae were recorded. Throughout the maize season, all recommended 
cultural practices were followed, but without any pesticides. Recording 
infestation parameters was applied on maize plants standing in the field.  
Distribution pattern of Pseudonapomyza spicata mines on maize 
leaves: 

  This experiment was conducted during 2010 and 2011 maize 
seasons. Maize plants of 30-day old (almost, each plant has 8-9 leaves) were 
examined. This plant age coincides with the peak of P. spicata infestation 
(Aly, 1971). The lowest five leaves (repeated 4 times) were inspected since 
they have most of maize leafminer infestation. Each leaf was theoretically 
divided into three parts; base, middle and tip, and each part was examined 
for P. spicata mines. 
Control of maize leafminer, Pseudonapomyza spicata by using soil-
incorporated and seed-coated insecticides: 

Carbofuran is a carbamate insecticide. Carbamates are synthetic 
derivatives of physostigmine which is a bean alkaloid (calabar bean,  
Physostigma venerosum). Carbofuran was registered for the first time in 1969 
in the USA. In chemical terms it is a 2,3-dihydro-2,2-dimethyl-7-benzofuranyl 
methylcarbamate and its molecular formula is C12H15NO3 (Goad et al., 2004). 
Imidacloprid  is a neonicotinoid  insecticide  in  the chloronicotinyl  
nitroguanidine  chemical  family (Wismer, 2004 and Tomlin, 2006). The  
International  Union of Pure  and Applied Chemistry  (IUPAC) name  is  1-(6-
chloro-3-pyridylmethyl)-N-nitroimidazolidin-2-ylideneamine  and  the 
Chemical Abstracts Service (CAS) registry number is 138261-41-3 and its 
molecular formula as C9H10ClN5O2 (Tomlin, 2006). 

 
- Molecular Structure 

 
 

 
 
    Carbofuran                                                        Imidacloprid 
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The experimental field had 40 plots (each 42 m
2
 = 10 rows × 6 m 

long). Five treatments, excluding the check, were replicated four times. Four 
insecticides were incorporated into the soil. Carbofuran compounds 
manufactured in three commercial products; Furazid 10% G, Furadan 10% G 
and Bilarfuran 10% G, the fourth one was Diazinon (Diazinox 5% G). Each of 
the above-mentioned insecticides was evaluated at two rates, 4 and 6 kg/fed. 
In addition, imidalcorpid (Gaucho 70% WP, 7 and 14 g/kg seeds) was used 
as a seed coating insecticide at sowing. Numbers of mines and larvae/5 
maize plants were recorded when maize aged 30-day old. 

The obtained data were statistically analyzed using Least Significant 
differences (LSD) at 5 % level (Duncan,1955) to reveal the significance 
among the involved varieties.  

 
RESULTS AND DISCUSION 

 
Influence of planting date and age of maize plants on the infestation by 
maize leafminer, Pseudonapomyza spicata: 

It was found that both April and May plantations were free from 
infestations. Data presented in Table (1) show the effect of sowing date and 
plant age on the degree of infestation by P. spicata in maize leaves in 2010 
season. All criteria of P. spicata infestation were highest in July plantation 
compared with June and September plantations. In July plantation, the mean 
of infested plants was 17.00, mines was 445.69 having 328.44 larvae per 20 
maize plants. The corresponding values were lower in September plantation; 
12.75, 81.06 and 49.94, while those of June plantation were the lowest; 4.81, 
10.44 and 6.25. When the age of maize plants were considered, it was found 
that 30-day old maize plants had the highest damage by P. spicata followed 
by 20-day, 40-day and then 10-day old plants. 
 

Table (1): Influence of maize sowing date and age of maize plants on the 
infestation with Pseudonapomyza spicata Mall. per 20 plants 
during 2010 maize season at Kafr El-Sheikh region.        
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10 
20 
30 
40 

3.00 b 
3.50 b 
8.75 a 
4.00 b 

5.00 c 
10.75 b 
20.50 a 
5.50 c 

3.75 c 
4.75 b 

12.50 a 
4.00 c 

11.00 c 
21.25 a 
21.25 a 
14.50 b 

89.00 c 
186.50 b 

1354.50 a 
152.75 bc 

59.00 c 
110.50 b 
1034.75a 

109.50 b 

9.50 c 
13.75 b 
16.25 a 
11.50 bc 

25.75 c 
56.50 bc 
177.50 a 
64.50 b 

15.50 c 
32.75 bc 
111.50 a 
40.00 a 

7.83 
12.83 
15.42 
10.00 

39.92 
84.58 
527.50 
74.25 

26.08 
49.67 
386.25 
51.17 

Av. 4.81 10.44 6.25 17.00 445.69 328.44 12.75 81.06 49.94 11.52 181.56 128.29 

Means followed by the same letter are not significantly different at 5% level (DMRT)  
 

Statistical analysis showed that maize plants of 30-day old had 
significantly the highest infestation with maize leafminer, P. spicata compared 
with the other ages. The least significant infestation was detected in plants of 
10-day old. However, 30-day old plant had 15.42 infested plants, 
527.50mines and 386.25 larvae per 20 plants compared to 12.83, 84.58 and 
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49.67 in 20-day old plants. The least damaged plants were those of 10-day 
old, having 7.83 infested plants, 39.92 mines and 26.08 larvae per 20 maize 
plants. 

Data of the same investigation in 2011 maize season are presented 
in Table (2). Although the overall damage of P. spicata was lower in 2011 
than that of 2010, the same trend was detected. July plantation received the 
highest infestation; 12.31 infested plants, 279.18 mines and 164.19 larvae 
per 20 maize plants, followed by September plantation; 8.00, 20.25 and 9.75, 
and then June plantation; 3.00, 5.56 and 3.69 for the infested plants, mines 
and larvae, respectively. Significantly, the highest infestation was that of 30-
day old maize plants, while the lowest one was that of 10-day. 
 

Table (2): The influences of maize sowing date and age of maize plants 
on the infestation with Pseudonapomyza spicata Mall. per 20 
plants during 2011 maize season at Kafr El-Sheikh region.        
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1.25 c 
2.25 b 
6.00 a 
2.50 b 

1.25 c 
5.25 b 
12.50 a 
3.25 bc 

1.25 c 
3.50 b 
7.75 a 
2.25 b 

7.75 c 
15.25 b 
17.50 a 
8.75 c 

55.75 bc 
121.75 b 
899.00 a 
40.00 c 

37.50 bc 
88.75 b 
513.75 a 
16.75 c 

4.75 c 
9.25 b 

12.50 a 
5.50 c 

9.50 c 
26.50 b 
37.75 a 
7.25 c 

5.25 c 
11.75 b 
18.75 a 
3.25 d 

4.58 
8.92 
12.00 
5.28 

22.17 
51.50 
316.42 
16.38 

14.67 
34.67 
180.00 
7.33 

Av. 3.00 5.56 3.69 12.31 279.13 164.19 8.00 20.25 9.75 7.70 101.62 59.17 

Means followed by the same letter are not significantly different at 5% level (DMRT)  
 

The highest damage was detected in 30-day old plants (12.00 
infested plants, 316.42 mines and 180.00 larvae per 20 maize plants), 
followed by those of 20-day, 40-day and then 10-day old plants which 
exhibited the lowest infestation. 

The current study is not in agreement with those of Haikal (1969) 
who detected infestation with P. spicata on maize sown in March or April. 
However, results of Aly (1971) and Abd El-Ghany (2004) agree with the 
current results, as they showed a high insect infestation in 30-day old plants. 
Distribution pattern of P. spicata mines on maize leaves: 

  In 2010 season (Table 3), the second lower leaf had significantly the 
highest level of mines (12.67 per leaf), followed by the lowest leaf (10.33), 
third leaf (9.50), fourth (4.92) and then fifth one (3.42 mines). 
 

Table (3): Distribution of Pseudonapomyza spicata Mall. mines/leaf on 
different parts of maize leaves during 2010 maize season. 

Leaf number Base of leaf Mid of leaf Tip of leaf Average 

1 (lowest) 
2 
3 
4 
5 (highest) 

8.75 b  
12.00 a 
2.75 c 
2.50 c 
2.25 d 

10.75 b 
12.50 a 
10.75 b 
3.50 c 
2.25 d 

11.50 ab 
13.50 a 
15.00 a 
8.75 b 
5.75 c 

10.33 
12.67 
9.50 
4.92 
3.42 

Average 5.65 7.95 10.90  

Means followed by the same letter are not significantly different at 5% level (DMRT)  
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On the other hand, the tip of the leaf blade was most subjected to 
maize leafminer damage (10.90 mines) followed by the mid of leaf (7.95 
mines) and then the base of leaf (5.65 mines). 

Data of 2011 season took the same trend (Table 4). The second 
lower leaf had significantly the highest infestation, followed by the lowest one, 
while leaf five (the highest) had significantly the slightest infestation. Also, tip 
of the leaf was the most subject to maize leafminer infestation, while the base 
of leaf was the least. 
 
Table (4): Distribution of Pseudonapomyza spicata Mall. mines/leaf on 

different parts of maize leaves during 2011 maize season. 
Leaf number Base of leaf Mid of leaf Tip of leaf Average 

1 (lowest) 
2 
3 
4 
5 (highest) 

8.00 b 
11.25 a 
2.75 c 
2.50 c 
2.25 d 

10.25 b 
12.25 a 
8.50 b 
3.25 c 
2.25 c 

11.75 b 
13.50 a 
12.75 b 
6.75 c 
4.00 d 

10.00 
12.33 
8.00 
4.17 
2.83 

Average 5.35 7.30 9.75  

Means followed by the same letter are not significantly different at 5% level (DMRT)  

 
Control of maize leafminer, P. spicata by using soil-incorporated and 
seed-coated insecticides: 

Data presented in Tables (5 and 6) show the effect of five 
insecticides, each at two doses, applied as soil-incorporated or seed-coated, 
on the infestation with maize leafminer, P. spicata during 2010 and 2011 
maize seasons. 

In 2010 season (Table 5), untreated plots had significantly the 
highest insect damage; 250.00 mines and 191.00 larvae/5 maize plants. The 
applications of insecticides reduced both number of mines and larvae in 
maize leaves. Gaucho proved significantly to be the best treatment at both 
rates (7 and 14 g/one kg seeds) eliminating 63.40 and 80.00% of mines, and 
69.63 and 86.26% of larvae, respectively. The second rank was occupied by 
Bilarfuradan (6 kg/fed.), with values of 64.20 and 64.79% reductions in mines 
and larvae, respectively. On the other hand, the lowest effective insecticides 
were Diazinox (4 kg) which resulted 42.50 and 51.18% removal of mines and 
larvae, respectively, followed by Furazid (4 kg). 

In 2011 season (Table 6), the same trend was obtained. Significantly, 
the most effective insecticides were Gaucho (14 g/kg seed) with 73.75 and 
80.06% removal of mines and larvae, respectively. The respective values of 
Bilarfuradan (6 kg/fed) were 75.00 and 60.97% mines and larvae, 
respectively. Both Diazinox (at both rates) and Furazid (4 kg) were the least 
effective insecticides inducing the least reduction values. 

Results of both seasons show the high effectiveness of Gaucho and 
Bilarfuradan against the maize leafminer, P. spicata. Since Gaucho is used 
as seed dressing during maize sowing, this insecticide could be seen as 
promising against the insects attacking maize plants during the seedling 
stage, besides its efficacy against the target insect, P. spicata. Abul-Nasr et 
al. (1975) proved that Diazinon 40 WP (2.5 kg/fed), Gardona 75 WP (2 
Kg/fed) and Dursban 85 WP (2.5 kg/fed) were efficient phosphorus 
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compounds for controlling P. spicata. Also, these results are in agreement 
with those of Abd El- Ghany (2004). 
 
Table (5): Effect of soil-incorporated and seed-coated insecticides on 

Pseudonapomyza spicata/5 maize plants during 10 July 
plantation (2010 season). 

Treatment Dose/fed 

Mines Larvae 

No. 
Reduction 

% 
No. 

Reduction 
% 

Check - 250.00 a - 191.00 a - 

Gaucho 
7g/kg seeds 

14g/kg seeds 
91.50 d 
50.00 e 

63.40 
80.00 

58.00 d 
26.25 e 

69.63 
86.26 

Diazinox 5% G 
4 kg 
6 kg 

143.75 b 
115.25 c 

42.50 
53.90 

93.25 b 
80.25 bc 

51.18 
57.98 

Furazid 10% G 
4 kg 
6 kg 

129.50 b 
105.75 cd 

48.20 
57.70 

100.25 b 
80.25 bc 

47.51 
57.98 

Furadan 10% G 
4 kg 
6 kg 

122.50 bc 
103.25 cd 

51.00 
58.70 

90.50 b 
77.00 bc 

52.62 
59.69 

Bilarfuradan 10% 
4 kg 
6 kg 

115.75 c 
89.50 d 

53.70 
64.20 

73.50 c 
67.25 cd 

61.52 
64.79 

Means followed by the same letter are not significantly different at 5% level (DMRT) 

 
Table (6): Effect of soil-incorporated and seed-coated insecticides on 

Pseudonapomyza spicata/5 maize plants during 10 July 
plantation (2011 season). 

Treatment Dose/fed 
Mines Larvae 

No. Reduction % No. Reduction % 

Check - 260.00 a - 175.50 a - 

Gaucho 
7g/kg seeds 
14g/kg seeds 

90.25 c 
68.25 

65.29 
73.75 

53.00 d 
35.00 e 

69.80 
80.06 

Diazinox 5% G 
4 kg 
6 kg 

185.00 b 
165.50 b 

28.85 
36.35 

98.50 b 
87.25 c 

43.88 
50.28 

Furazid 10% G 
4 kg 
6 kg 

175.50 b 
152.25 bc 

52.81 
41.44 

85.50 c 
68.25 cd 

51.28 
61.11 

Furadan 10% G 
4 kg 
6 kg 

171.25 b 
153.00 bc 

34.13 
41.15 

85.25 c 
61.25 d 

51.42 
65.10 

Bilarfuradan 10% 
4 kg 
6 kg 

76.50 d 
65.00 d 

70.58 
75.00 

79.75 c 
68.50 cd 

54.56 
60.97 

Means followed by the same letter are not significantly different at 5% level (DMRT)  
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دتأأأأأميعاد علأأأأأ ودمر امنأأأأأندطن أأأأأادمربةأأأأأ ةدطب أأأأأ دتط عأأأأأ دم  أأأأأ ةندة ة ةأأأأأندمرأأأأأ ا 
Pseudonapomyza spicata Mall.نلأأندبة تأأ ةدمرأأ ا دفأأنددط ك فحتهأأ د

د ب قندكفادمرشعخ
دفتحعندنةودمرخ رقدس رمد–دأح ودنةودمراح ند   ند– جوىدف اطقد ح ودمرس  حند

د  اد–مروقندد-سخ دد–ند اك دمرةحطثدمر امنعد– لهودةحطثدطق عندمربة ت ةد
 

بالمزرعة البحثية بمحطة البحوث الزراعية بسخا ومعمل قسم بحووث  الدراسةأجريت هذه 
توثثير ميعواد الزراعوة وعمور  آفات المحاصيل الحقلية بمعهد بحوث وقاية النبات بسخا، وذلو  لدراسوة

فى منطقة كفر  .Pseudonapomyza spicata Mallالنبات ونمط توزيع الإصابة بذبابة الذرة 
 -ما يلى:م، وقد أظهرت النتائج 0200و  0202الشيخ لموسمين متتاليين 

دتميعاد عل ودمر امنندطن ادمربة ةدنلندإ  ةندبة ت ةدمر ا دة رحشا :
وجود أن عروتوى ربريول وموايو عوروات  5ذبابوة أورا  الوذرة خو ل عند تسجيل الإصوابة ب

ة بعروتوى يونيو  عوروة يوليوو كانوت اىعلوى رصوابة مقارنوخالية من الإصابة بالحشرة، بينما وجود أن 
أن متوسوووط عووودد النباتوووات المصوووابة فوووى عوووروة يوليوووو  0202موسوووم  نتوووائجوسوووبتمبرو أو وووحت 

نبووات بينمووا  02يرقووة/ 408844علووى  احتوووتنبووات، والتووى  02نفوو / 69و445نبووات و 22/02و07
نبات على التوالى( ، فى حوين  49894/02،  80826، 00875أعطت نتائج أقل فى عروة سبتمبر )

 نبات على التوالى(و 05/02و6،  02844،  4880أن عروة يوني  كانت اىقل رصابة بالحشرة )
لقد وجد أن نباتات الذرة ترتفوع رصوابتها بالذبابوة كلموا زاد عمور النبوات، حيوث وجودت أقول 

يوموا   42المصابة عنود يوماو وكان متوسط النباتات  42ام وأع ها عند عمر أي 02رصابة عند عمر 
نبووات مصووا ،  00884نبووات بالمقارنووة بوو   02يرقووة/ 486805نفوو  و  507852و  نبووات 05840
أيووام فكووان متوسووط  02يومووا ، أمووا عنوود عموور  02نبووات عنوود عموور  02يرقووة/49867نفوو  و  84858

 نباتو 06828/02و متوسط عدد اليرقات  49890د اىنفا  ، متوسط عد 7884الإصابة بالذبابة 
 
د
د

دب  دتط ع دأبف قد ة ةندأطامقدمر ا دنلندأطامقدبة ت ةدمر ا :

http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1080%2F15376520490434476
http://en.wikipedia.org/wiki/PubMed_Identifier
http://www.ncbi.nlm.nih.gov/pubmed/20021136
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أظهرت النتائج أن اىورا  السفلية كانت اىعلى رصابة من حيث عدد اىنفا  )نف /ورقوة( 
ثانيووة وحتووى الخامسووة النظوور عوون مو ووع الإصووابة بالورقووة، فووى حووين أن بقيووة اىورا  موون ال بغوو 
عدد اىنفا ، ومن ناحية أخرى كانت قمة الورقوة االبوا  هوى اىكثور رصوابة بغو  النظور  ف  بهاينخ

 عن ترتي  الورقة على النبات، ت ها منتصف الورقة ثم قاعدة الورقةو
د ة ةندأطامقدمر ا :د ك فحن

وقود رام/كجم تقواوى، جو 04و  7تم استخدام مبيد الجاوشو مع التقاوى عند الزراعوة بمعود 
أدت هوووذه المعاملوووة رلوووى أعلوووى خفووو  فوووى عووودد أنفوووا  الحشووورة وعووودد اليرقوووات، بينموووا جوووا  مبيووود 

 التربة عند الزراعةوب خلط البي فيورادان المحب  فى المستوى الثانى  د الحشرة عند 

د
دق مدةتحكعمدمرةحث

 

دا ج  لندمر ب طد–كلعندمر امننددس عاد  رحدمةامهعمدنطضداللهأ.ود/د
د اك دمرةحطثدمر امنعند ح طودا  ىدشاعفأ.ود/د


