
This article was downloaded by:[Abdel-Moniem, A. S. H.]
On: 11 May 2008
Access Details: [subscription number 793008941]
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

Archives Of Phytopathology And
Plant Protection
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713454295

Effect of planting dates and maize hybrids on the
infestation with sorghum shootfly, Atherigona soccata
Rondani and its effect on the yield
A. M. A. Salman a; A. S. H. Abdel-Moniem b
a Plant Protection Dept., Faculty of Agriculture, Sohag, South valley University,
Egypt
b Department of Pests & Plant Protection, National Research Centre, Dokki, Cairo,
Egypt

First Published: August 2008

To cite this Article: Salman, A. M. A. and Abdel-Moniem, A. S. H. (2008) 'Effect of planting dates and maize hybrids on
the infestation with sorghum shootfly, Atherigona soccata Rondani and its effect on the yield', Archives Of
Phytopathology And Plant Protection, 41:5, 349 — 359

To link to this article: DOI: 10.1080/03235400600796679
URL: http://dx.doi.org/10.1080/03235400600796679

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article maybe used for research, teaching and private study purposes. Any substantial or systematic reproduction,
re-distribution, re-selling, loan or sub-licensing, systematic supply or distribution in any form to anyone is expressly
forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents will be
complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses should be
independently verified with primary sources. The publisher shall not be liable for any loss, actions, claims, proceedings,
demand or costs or damages whatsoever or howsoever caused arising directly or indirectly in connection with or
arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713454295
http://dx.doi.org/10.1080/03235400600796679
http://www.informaworld.com/terms-and-conditions-of-access.pdf


D
ow

nl
oa

de
d 

B
y:

 [A
bd

el
-M

on
ie

m
, A

. S
. H

.] 
A

t: 
12

:5
7 

11
 M

ay
 2

00
8 

Effect of planting dates and maize hybrids on the infestation
with sorghum shootfly, Atherigona soccata Rondani and its
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Abstract
Twenty maize hybrids plus local were tested for their susceptibility to major pests of sorghum shootfly,
Atherigona soccata Rondani under field conditions at Sohag governorate during three planting dates
(20th April, 20th May and 5th July) sown during two tested years (2004 and 2005 seasons). The
investigation showed that when the sowing dates were considered irrespective of the different years or
the maize hybrids it was evident that during the first planting date (20th April), the maize hybrids
harboured the highest levels of infestation with sorghum shootfly, Atherigona soccata Rondani. The
second planting date (20th May) was the least affected while the third planting date (5th July) received
moderate levels of infestation. Results also showed that the average infestation of Atherigona soccata
during both seasons was a significantly negative correlation affected by the sowing dates and maize
hybrids. The yield of maize hybrids negatively correlated with percentage of infestation by Atherigona
soccata. The highest yield obtained from the maize hybrids was slightly infested by Atherigona soccata and
sown during the planting date of 20th May. Therefore, the second sowing date (20th May) may be
recommended as a proper cultivating date for maize hybrids as it brought about reduction not only in
infestation but was also a good method to reduce chemical control. Our results indicated that none of
the maize hybrids evaluated were found to be resistant to Atherigona soccata attack but maize hybrids
were significantly different in their susceptibility and less than of a local control to the infestation with
Atherigona soccata and divided into four groups, the first one was highly susceptible including Giza
Baladi; the second group was susceptible including ten maize hybrids namely, Hf 155, Bionear 3062,
Bionear 30k8, Nagah 18, Watania 4, HC 326, HC 327, Nafratity, Watania 1 and Bionear; the third
group was low resistance including six maize hybrids namely, Hf 122, Hf 123, Hf 129, Hc314, Hc 325
and Hc 352; while the fourth group included Hf 10, Hf 124, Hc 311and Hc 324 and moderately resisted
the Atherigona soccata infestation. These may serve as a good material for growing in the areas where the
pest is a problem.

Keywords: Sorghum shootfly, Atherigona soccata Rondani, Zea mays, maize hybrids, planting dates

Introduction

Maize, Zea mays L. is an extremely important crop grown in Africa for human consumption.

It is considered one of the most important crops in Egypt. Maize is extensively damaged at
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different stages of growth by different insect species. Among the most serious insect species,

sorghum shootfly, Atherigona soccata Rondani has been recorded in Egypt for the first time as

causing considerable damage to sorghum, maize and other graminococus (Salman 1995).

Normally damage occurs from 1 week to about 1 month after seedling emergence. After

hatching, the maggots bore into the young plant. As a result of larval feeding the central leaf

wilts and later dries up, giving a typical (dead heart) symptom. The damage can lead to a

complete death of the plant if it occurs early enough particularly in dry unfavourable growing

conditions. Some investigators studied losses caused by sorghum shootfly, Atherigona soccata

Rondani (Deeming 1971; Rai et al. 1978a,b,c; Chundurwar & Karanjkar 1979; Bhanot et al.

1983; Salman 1995; El-Saadany et al. 1999).

In recent years, great efforts have been made to improve maize hybrids productivity

to cover the continuous demand for local consumption. Excessive chemical control for

this pest increase the cost of pest management programme and brought many problems

such as environmental pollution, emergence of new pests, pesticide resistance and threat to

human health. So, it is necessary to develop new maize hybrids which possess resistance to

this pest.

In Egypt, most of the recently released maize varieties and hybrids are susceptible to

insect attack and their yield potential depends on pest control by using insecticides.

Most maize growers cannot afford costly insecticides. This situation needs a greater

awareness for the development and use of resistant hybrids of maize to reduce the cost of

cultivation and to improve and stabilise the productivity. Efforts to breed for resistance to

one kind of insect species are becoming infelicitous, since the hybrid remains vulnerable

to one or other insect pests. Thus, a feasible solution lies in developing hybrids possessing

multiple resistance. Promising sources of sorghum shootfly resistance in sorghum and

maize were discussed by some investigators (Blum 1967, 1971; Jotwani & Stivastava

1970; Jotwani et al. 1971a,b; Rao et al. 1978; Singh et al. 1978; Jadhav & Jadhav 1979;

Mote et al. 1981; Sithole 1989; Salman 1995; El-Saadany et al. 1999; Salman &

Abou-Elhagag 2002).

The objectives of this study were to investigate:

1. Effect of sowing dates of maize hybrids on Atherigona soccata Rondani infestation.

2. The relationship between sowing dates, infestation by the A. soccata and yield of maize

hybrids.

3. Effect of the promising selections of maize hybrids that has been recommended for

cultivation at Upper Egypt on sorghum shootfly, Atherigona soccata infestation.

Materials and methods

An area of about 2/3 feddan (2800 m2) was divided into three parts, each one was divided into

84 plots (1/400 feddan). Every plot consisted of six rows 60 cm apart. The first (20th April),

second (20th May) and third (5th July) were cultivated with twenty maize hybrids and plus a

local check, were obtained from the Crops Research Institute, Agricultural Research Centre,

Giza. The maize hybrids were, HF10, HF122, HF123, HF124, HF129, HF155, Bionear

3062, Bionear 30k8, Nagah 18, Watania 4, HC311, HC314, HC324, HC325, HC326,

HC327, HC352, Nafratity, Watania1, Bionear and local check (Giza Baladi2). Seeds were

sown at a rate of 2 seeds/hill and 30 cm space between hills. Four replicates were selected for

each maize hybrid throughout three planting dates. All experimental plots received the usual

agricultural practices and no control measures were applied.

350 A. M. A. Salman & A. S. H. Abdel-Moniem
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Sampling

Twenty-five randomly selected plants replicate were recorded at weekly intervals starting from

7 days after sowing and continued up to 35 days and examined for dead heart (the symptoms

of this insect). The numbers of infested plants were recorded and the percentages were taken

from every replicate. The infestation levels and the corresponding yield weights (kg/1/400

feddan) were calculated and tabulated.

The obtained results were statistically analyzed according to the complete randomized

block design. The proper ‘F’ and LSD values were calculated according to Fisher (1950) and

Senedecor (1957). The maize hybrids were divided into four groups according to their

sensitivity and resistance to the infestations with sorghum shootfly, Atherigona soccata Rond.

as described by Chiang and Talekar (1980).

The insect infestation less than X72SD were considered to be highly resistant (HR);

between X71SD to X72SD were moderately resistant (MR); between X and X71SD were

low resistance (LR); between X and Xþ 2SD were susceptible and more than Xþ 2SD were

highly susceptible (HS).

SD ¼ d2=n� 1

X ¼ X1 þX2 þX3::::::::::=nÞ:

Results and discussion

Effect of planting dates of maize hybrids on A. soccata infestation

Data in Table I summarized the average infestation percentages of infestation for A. soccata in

maize hybrids which are commonly sown in Upper Egypt throughout summer 2004 and 2005

maize-growing seasons in three selective planting dates; 20th April, 20th May and 5th July.

In summer 2004, when the planting dates were considered irrespective of the different

2 years or the maize hybrids it is appears that the first planting date (20th April) maize hybrids

harboured the highest levels of infestation with A. soccata. The second planting date (20th

May) was the least affected while the third planting date (5th July) received a moderate level of

infestation. In all different planting dates the fluctuation in the average infestation % in maize

hybrids Nafratity (43.12, 4.37, and 7.50); HC327 (38.75, 5.0, and 8.12); HF155 (37.5, 5.0,

and 6.87); Bionear3062 (36.87, 8.12, and 12.5); Watania4 (35.62, 5.0, and 8.12); Bionear

(35.62, 6.87, and 9.37); HC326 (33.75, 3.75, and 6.87); Watania1 (33.75, 6.25, and 8.75);

HC325 (32.5, 2.5, and 5.0); Bionear30k8 (31.87, 6.25, and 11.25) and Nagha18 (31.25,

5.62, and 9.37) harboured the highest infestation during 20th April, 20th May and 5th July,

respectively, during the summer 2004 season. On the other hand the maize hybrids HC324

(14.87, 3.12, and 5.62); HF124 (18.75, 3.12, and 4.37); Hf10 (15.0, 4.37, and 6.25); HC311

(16.87, 4.37, and 5.87); HF129 (19.38, 3.75, and 5.0); HF122 (17.5, 5.62, and 7.50); HF123

(21.25, 3.75, and 5.62); HC352 (18.12, 6.25, and 7.5) and HC314 (21.25, 5.62, and 8.12)

showed less percentage of infestation to A. soccata. The remaining genotypes were the

moderate infestation during selective three planting dates, respectively.

For summer 2005, data in Table I showed that the same trend observed the highest level of

infestation with A. soccata and was shown on Bionear3062 (38.75, 9.37, and 13.75); Nafratity

(43.75, 5.62, and 8.75); Bionear (37.0, 8.12, and 10.62); Watania4 (38.12, 7.50, and 9.37);

HF155 (39.37, 6.87, and 8.12); Bionear30k8 (33.75, 7.50, and 12.50); HC327 (40.0, 4.37,

and 8.75); Nagah18 (33.12, 8.12, and 11.25); Watania1 (35.0, 7.50, and 10.0), throughout

Planting dates and maize hybrids on infestation with sorghum shootfly 351
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selective three planting dates 20th April, 20th May and 5th July, respectively. On the other

hand the lowest infestation % was observed on HF124 (20.0, 4.37, and 6.25); HF10 (18.12,

6.25, and 8.12); HC324 (17.5, 8.12, and 6.87); HC311 (19.73, 6.25, and 8.12); HF129

(21.25, 5.62, and 7.50); HF122 (20.0, 6.87, and 8.75); HF123 (23.75, 5.0, and 6.87);

HC352 (20.0, 6.87, and 9.37) and HC314 (23.12, 6.25, and 9.37) in the three planting dates

of 20th April, 20th May and 5th July respectively, while the remaining maize hybrids received

a moderate level of infestations. Our results are to a certain degree in agreement with Kishore

et al. (1985) who found that the mean deadheart formation with A. soccata in normal and late

sowings was 24.83% and 42.47%, respectively. El-Saadany et al. (1999) revealed that early

and late planting dates harboured the highest levels of infestation with A. soccata. Swaine

(1957) and Gebre et al. (1989) found that maize planted early in the season was more infested

by stemborer, B. fusca.

The relationship between sowing dates, infestation by A. soccata and yield of maize hybrids

Data in Table II show the average yield of grains per (kg/1/400) feddan throughout summer

2004 and 2005 maize growing seasons in three selective planting dates i.e. 20th April, 20th

May and 5th July. In summer 2004, it appears that maize hybrids gave the highest yield such

Table I. The fluctuation in the average % infestation of Atherigona soccata in maize hybrids during three planting dates

of summer 2004 and summer 2005, the maize-growing seasons.

% of average infested plants

Planting dates

Summer 2004 Summer 2005

No. of

Hybrids

Maize

Hybrids

20th

April

20th

May

5th

July

Average

mean

20th

April

20th

May

5th

July

Average

mean

1 HF10 15.0 4.37 6.25 8.54 18.12 6.25 8.12 10.83

2 HF122 17.50 5.62 7.50 10.20 20.0 6.87 8.75 11.87

3 HF123 21.25 3.75 5.62 10.21 23.75 5.0 6.87 11.88

4 HF124 18.75 3.12 4.37 8.75 20.0 4.37 6.25 10.20

5 HF129 19.38 3.75 5.0 9.37 21.25 5.62 7.50 11.45

6 HF155 37.50 5.0 6.87 16.45 39.37 6.87 8.12 18.12

7 Bionear3062 36.87 8.12 12.50 19.16 38.75 9.37 13.75 20.62

8 Bionear30k8 31.87 6.25 11.25 16.45 33.75 7.50 12.50 17.91

9 Nagah18 31.25 5.62 9.37 15.41 33.12 8.12 11.25 17.50

10 Watania4 35.62 5.0 8.12 16.25 38.12 7.50 9.37 18.33

11 HC311 16.87 4.37 6.87 9.37 19.37 6.25 8.12 11.25

12 HC314 21.25 5.62 8.12 11.66 23.12 6.25 9.37 12.91

13 HC324 14.87 3.12 5.62 7.70 17.50 8.12 6.87 10.83

14 HC325 32.50 2.50 5.0 13.33 34.37 3.75 6.25 14.79

15 HC326 33.75 3.75 6.87 14.79 35.62 3.12 8.12 15.62

16 HC327 38.75 5.0 8.12 17.29 40.0 4.37 8.75 17.70

17 HC352 18.12 6.25 7.50 10.62 20.0 6.87 9.37 12.08

18 Nafratity 43.12 4.37 7.50 18.33 43.75 5.62 8.75 19.37

19 Watania1 33.75 6.25 8.75 16.25 35.0 7.50 10.0 17.50

20 Bionear 35.62 6.87 9.37 17.29 37.0 8.12 10.62 18.75

21 Local (check) 49.37 9.37 16.87 25.20 52.0 11.25 18.75 27.50

Mean 28.71 5.15 7.97 30.66 6.60 9.40

F value 17.36 21.16

LSD at 0.5% 3.57 3.24

352 A. M. A. Salman & A. S. H. Abdel-Moniem
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as; HC325 ( 3.25, 7.62, and 5.5); HC311 (3.5, 8.0, and 6.0); HF10 (3.4, 7.25, and 5.75);

HF129 (2.82, 7.25, and 5.75); HF124 (3.17, 7.05, and 5.5); Hf155 (3.05, 7.02, and 5.5);

HC314 (2.7, 7.12, and 5.5); HF123 (2.72, 7.25, and 5.25); HC324 (3.15, 6.95, and 5.5) and

HF122 (2.87, 7.0, and 5.05) in the three planting dates 20th April, 20th May and 5th July,

respectively. Meanwhile maize hybrids, Nagah18 (1.8, 4.62, and 3.0); Watania4 (1.6, 4.92,

and 3.25); Bionear30k8 (1.62, 4.92, and 3.25); HC352 (1.87, 5.1, and 3.25); Bionear3062

(1.67, 5.1, and 3.75; HC327 (2.07, 5.37, and 3.5) Nafratity (2.8, 5.30, and 3.5); Watania1

(2.02, 5.27, and 4.0) and Bionear (2.37, 5.5, and 3.77) gave the least yield in the three

planting dates 20th April, 20th May and 5th July, respectively. On the other hand the

remaining maize hybrids gave the moderate yield per kg/1/400 feddan.

For summer 2005, a similar trend was obtained, the maize hybrids (HC311, HC325, HF129,

HF10, HF124, HF155, HF123, HC314, HF122 and HC324) gave the highest yield in the three

selective planting dates. Meanwhile (Watania4, Bionear30k8, HC352, Bionear3062, HC327,

HC326, Nafratity, Watania1 and Bionear) gave the least yield. On the other hand the remaining

maize hybrids gave the moderate yield in the three tested planting dates.

It be concluded that, the maize hybrids sown on 20th May gave the highest yield but when

sown on 20th April (early) or 5th July (late) gave the least or moderate yield of grains per kg/1/

400 feddan, respectively.

Table II. Average yield of grains per kg/1/400 feddan of maize hybrids infested with sorghum shootfly Atherigona

soccata during three planting dates of summer 2004 and summer 2005, the maize-growing seasons.

Yield kg/1/400 feddan

Planting dates

Summer 2004 Summer 2005

No. of

Hybrids

Maize

Hybrids

20th

April

20th

May

5th

July

Average

mean

20th

April

20th

May

5th

July

Average

mean

1 HF10 3.40 7.25 5.75 5.46 3.0 7.0 5.35 5.11

2 HF122 2.87 7.0 5.0 4.95 2.62 6.75 4.90 4.75

3 HF123 2.72 7.25 5.25 5.07 2.50 7.0 5.05 4.85

4 HF124 3.17 7.05 5.50 5.24 2.87 6.87 5.12 4.95

5 HF129 2.82 7.25 5.75 5.27 2.70 7.10 5.60 5.13

HF155 3.05 7.02 5.50 5.19 2.80 6.82 5.30 4.97

7 Bionear3062 1.67 5.10 3.75 3.50 1.50 4.80 3.57 3.29

8 Bionear30k8 1.62 4.92 3.25 3.26 1.50 4.62 3.12 3.08

9 Nagah18 1.80 4.62 3.0 3.14 1.62 4.40 2.85 2.95

10 Watania4 1.60 4.92 3.25 3.25 1.50 4.50 3.07 3.02

11 HC311 3.50 8.0 6.0 5.83 3.25 7.50 5.80 5.51

12 HC314 2.70 7.12 5.50 5.10 2.50 6.75 5.05 4.76

13 HC324 3.15 6.95 5.50 5.03 2.87 6.50 4.87 4.75

14 HC325 3.25 7.62 5.50 5.45 3.0 7.25 5.35 5.20

15 HC326 2.72 5.10 4.55 4.12 2.50 4.32 3.0 3.27

16 HC327 2.07 5.37 3.50 3.65 1.97 4.62 3.30 3.30

17 HC352 1.87 5.10 3.25 3.40 1.72 4.65 3.07 3.15

18 Nafratity 2.80 5.30 3.50 3.86 2.67 4.82 3.30 3.60

19 Watania1 2.02 5.57 4.0 3.86 1.87 4.25 3.87 3.66

20 Bionear 2.37 5.50 3.77 3.88 2.07 5.0 4.62 3.90

21 Local (check) 2.62 4.50 2.75 3.29 2.40 4.12 2.37 2.96

Mean 2.56 6.12 4.46 2.35 5.70 4.22

LSD at 0.5% 0.969* 0.931*

*Significant at 0.05 level of probability.

Planting dates and maize hybrids on infestation with sorghum shootfly 353
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Data in Table III show the correlation between infestation with A. soccata and maize

hybrids yield in the selected three planting dates (20th April, 20th May and 5th July), during

the summer 2004 and 2005 seasons. Data indicate that the highest % degree of infestation

during summer 2004 and 2005 were observed during the first cultivated maize hybrids (20th

April: the first planting date) and the annual average was 28.71 and 30.66%, respectively. The

average % infestation of this pest was reduced to 5.15, 6.6, and 7.97, 9.4% in the case of 20th

May and 5th July during summer 2004 and summer 2005, respectively.

Data also in Table III show a significant negative correlation between the annual mean

infestation by A. soccata and the yield of maize hybrids in the three planting dates throughout

the two seasons. The maize hybrids gave the highest yield as an average (6.12 and 5.7 kg/1/

400 feddan) when cultivated on 20th May which was more than maize hybrids cultivated on

20th April and 5th July during summer 2004 and 2005, respectively.

Our results are in agreement with Ebenebe et al. (1999) who found that seasonal variation

in yield loss due to the stem borer, Busseola fusca damage on maize ranged between 0.4% and

36.6%. Salman and Abou-Elhagag (2002) revealed that the yield loss in sorghum line by

A. soccata was a significantly negative correlation with infestation.

Effect of the promising selections of maize hybrids that have been recommended

for cultivation in upper Egypt on sorghum shootfly, A. soccata infestation

Concerning the overall mean percentage of % infestation by A. soccata during summer 2004

and 2005 seasons (Table IV), it could be seen from the data concerning the average

percentage % infestation records of A. soccata in the two tested seasons, the statistical analysis

between the tested maize hybrids when worked out yielded a significant ‘‘F’’ value between

the average infestation levels for the different maize hybrids. According to the LSD value it is

evident that the infestation averages ranged between 7.7 and 25.2% during the summer 2004

season. On the basis of the LSD local (Check) this seems to be highly susceptible to

the A. soccata infestation. The maize hybrids Bionear3062, Nafratity, Bionear, HC327,

Bionear30k8, HF155, Watania4, Watania1, Nagah18, HC326 and the average percentage

infestation observed in these maize hybrids were (19.66, 18.33, 17.29, 17.29, 16.45, 16.45,

16.25, 16.25, 15.41, and 14.79%), respectively and gave the highest infestation during the

first season. On the other hand, the maize hybrids HC324 (7.7%), HF10 (8.54%), HF124

(8.75%), HC352 (10.62%) and HC314 (11.66%) were the least susceptible among all the

maize hybrids to A. soccata infestation. Meanwhile other maize hybrids showed the moderate

susceptible trend to this pest. Regarding the second season summer 2005, the same trend was

Table III. Correlation between % infestation by Atherigona soccata and maize hybrid yields at different planting dates

during summer 2004 and summer 2005, the maize-growing seasons.

% Of infestation Yield kg/1/400 feddan

Planting dates Summer 2004 Summer 2005 Summer 2004 Summer 2005

20th April 28.71a 30.66a 2.56c 2.36c

20th May 5.15c 6.60c 6.12a 5.70a

5th July 7.97b 9.40b 4.46b 4.22b

LSD at 0.05% 1.237 0.804 0.298 0.208

Means within a column followed by the same superscript are not significantly different at 0.05 level of probability; ‘r’

value between % of infestation and yield kg/1/400 feddan¼70.928* during 2004; ‘r’ value between % of infestation

and Yield kg/1/400 feddan¼70.936* during 2005.

354 A. M. A. Salman & A. S. H. Abdel-Moniem
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observed. The infestation averages ranged between 10.2 and 27.5%. Also, the local check was

highly susceptible to A. soccata infestation. While the maize hybrids Bionear3062 (20.62%),

Nafratity (19.37%), Bionear (18.75%), Watania4 (18.33%), HF (18.12%), Bionear30k8

(17.91%), HC327 (17.7%), Watania1 (17.5%), Nagah18 (17.5%), HC326 (15.62%) and

HC325 (14.79%) were susceptible to A. soccata infestation, the other maize hybrids HF124

(10.2%), Hc324 (10.83%), HF10 (10.83%), HC311 (11.25%), HF129 (11.45%), HF122

(11.87%) and HF123 (11.88%) had the least infestation with A. soccata. The remaining maize

hybrids were moderate infestation with A. soccata. These results are in agreement with Jotwani

et al. 1971a,b; Jadhav and Jadhav 1979 and Mote et al. 1981 who indicated preference for

oviposition on the more susceptible entries and non-preference on the less susceptible entries

as a mechanism of resistance to A. soccata infestation. Gibson and Maiti (1983) and Maiti and

Gibson (1983) concluded that trichome density and seedling vigro were favourable selection

parameters for conferring resistance to A. soccata. Naik and Bhutil (1985) reported that the

percentage of dead heart plants 28 days after seedling emergence was 17.1% in IS 2312, but

the selected varieties SPV351, SPV472, Nandyal local and SPV462 were all below 30%.

There were also a group of eight hybrid sorghum varieties with 27.8 – 34.3% losses. Salman

and Abu-Elhagag (2002) reported that percentages of dead hearts caused by A. soccata up to

28 days after sowing dates were less than 30% in all the tested sorghum lines except the

PB15925 line, which has 38.22 and 40.0%, with an average infestation of 39.11%.

Concerning the overall mean yield of maize hybrids during summer 2004 and summer 2005

seasons (Table IV), it appears that the maize hybrids HC311 (5.83 and 5.5 kg/plot), HF10

(5.46 and 5.11 kg/plot), HC325 (5.45 and 5.20 kg/plot), HF129 (5.27 and 5.13 kg/plot),

Table IV. Correlation between infestation by sorghum shootfly, Atherigona soccata and maize hybrids yield during

summer 2004 and summer 2005, the maize-growing seasons.

Total of % infestation Yield kg/1/400 feddan

No. of hybrids Maize hybrids Summer 2004 Summer 2005 Summer 2004 Summer 2005

1 HF10 8.54 10.83 5.46 5.11

2 HF122 10.20 11.87 4.95 4.75

3 HF123 10.21 11.88 5.07 4.85

4 HF124 8.75 10.20 5.24 4.95

5 HF129 9.37 11.45 5.27 5.13

6 HF155 16.45 18.12 5.19 4.97

7 Bionear3062 19.16 20.62 3.50 3.29

8 Bionear30k8 16.45 17.91 3.26 3.08

9 Nagah18 15.41 17.50 3.14 2.95

10 Watania4 16.25 18.33 3.25 3.02

11 HC311 9.37 11.25 5.83 5.51

12 HC314 11.66 12.91 5.10 4.76

13 HC324 7.70 10.83 5.03 4.75

14 HC325 13.33 14.79 5.45 5.20

15 HC326 14.79 15.62 4.12 3.27

16 HC327 17.29 17.70 3.65 3.30

17 HC352 10.62 12.08 3.40 3.15

18 Nafratity 18.33 19.37 3.86 3.60

19 Watania1 16.25 17.50 3.86 3.66

20 Bionear 17.29 18.75 3.88 3.90

21 Local (check) 25.20 27.50 3.29 2.96

‘r’ value between total of % infestation and yield kg/1/400 feddan¼70.716* during 2004; ‘r’ value between total of %

infestation and yield kg/1/400 feddan¼70.693* during 2005.
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HF124 (5.24 and 4.95 kg/plot), HF123 (5.07 and 4.85 kg/plot), HC324 (5.03 and

4.75 kg/plot) and HF122 (4.95 and 4.75 kg/plot) gave the highest yield. While the maize

hybrids Bionear (3.88 and 3.90 kg/plot), Watania1 (3.86 and 3.66 kg/plot), Nafratity (3.86

and 3.60 kg/plot), HC327 (3.65 and 3.30 kg/plot), Bionear3062 (3.50 and 3.29 kg/plot),

HC352 (3.40 and 3.15 kg/plot), Bionear30k8 (3.26 and 3.08 kg/plot), Watania4 (3.25 and

3.02 kg/plot) and Nagah18 (3.14 and 2.95 kg/plot) gave the least yield during the summer

2004 and summer 2005 seasons, respectively. The remaining maize hybrids gave a moderate

yield during two seasons. Data in Table IV also show negative correlations between the overall

mean infestation by A. soccata and the yield of maize hybrids r (70.716 and 70.693) during

summer 2004 and summer 2005, respectively. The correlation between the loss of the yield of

sorghum and maize and the corresponding infestation by A. soccata was discussed by some

investigators. Rao et al. (1978) reported that there was a 39 – 57 kg reduction in grain yield

per hectare with an increase in 1% due to A. soccata in the CSH 5 line. Mohyuddin and

Attioque (1978) observed that yield reduction in maize caused by C. partellus was due to dead

heart. Borrow (1987) found that yield loss in maize by B. fusca was significantly correlated

with leaf damage, but a higher correlation was observed with stem boring damage. Gardwell

et al. (1997) found that yield loss in maize by B. fusca was responsible for a 9-g loss in grain

yield per plant per borer and caused 11% loss of plants owing to dead hearts. Salman and

Abou-Elhagag (2002) reported that yield loss in sorghum line by A. soccata was significantly

correlated with infestation. According to Chiang and Talekar (1980) results in (Table V)

indicated that none of the maize hybrids evaluated were found to be resistant to sorghum

shootfly attack. The twenty maize hybrids plus local (check) can be divided into four groups of

sensitivity. The first one includes Giza Baladi (check) this was highly susceptible; the second

group was susceptible and includes ten maize hybrids (HF155, Bionear3062, Bionear30k8,

Nagah18, Watania4, HC326, HC327, Nafratity, Watania1 and Bionear). The third group

Table V. Sensitivity of maize hybrids to infestation by sorghum shootfly Atherigona soccata and maize hybrid yield

during summer 2004 and summer 2005, the maize-growing seasons.

No. of hybrids Maize hybrids Means of both seasons Sensitivity

1 HF10 9.68 (MR)

2 HF122 11.03 (LR)

3 HF123 11.04 (LR)

4 HF124 9.47 (MR)

5 HF129 10.41 (LR)

6 HF155 17.28 (S)

7 Bionear3062 19.89 (S)

8 Bionear30k8 17.18 (S)

9 Nagah18 16.45 (S)

10 Watania4 17.29 (S)

11 HC311 10.31 (MR)

12 HC314 12.28 (LR)

13 HC324 9.26 (MR)

14 HC325 14.06 (LR)

15 HC326 15.20 (S)

16 HC327 17.49 (S)

17 HC352 11.35 (LR)

18 Nafratity 18.85 (S)

19 Watania1 16.87 (S)

20 Bionear 18.02 (S)

21 Local (check) 26.35 (HS)

SD¼4.41, X¼14.75; HS, highly susceptible; S, susceptible; LR, low resistance; MR, moderate resistance.
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was low resistance and includes six maize hybrids (HF122, HF123, HF129, HC314, HC325,

and HC352), while the fourth group included (HF10, HF124, HC311, and HC324)

moderately resisted to sorghum shootfly, A. soccata.

The above data indicated that the maize hybrids (HF122, HF123, HF129, HC314,

HC325, HC352, HF10, HF124, HC311, and HC324) may serve as a good material for

growing in the areas where the pests are a problem.

These findings are in conformity with those of Blum (1968) who found that the leaf sheaths

of resistant varieties have small prickle hairs on the abaxial epidermis of first, second and third

leaf sheaths that may deter penetration of small shootfly larvae. Other findings confirm the

results obtained by Blum (1969a,b); Raghunath et al. (1972) and Narayana (1975). It was

also observed that the plants with narrow and pale green coloured leaves were less preferred

for shootfly oviposition.

It can be concluded that as a general discussion to plant resistance for pests, certain

environmental conditions influence fundamental physiological processes of the plant as well

as the pest, thus a variety that exhibits resistance in one locality or environment may be

susceptible in another (Kumar 1984). Also, plant resistance to insects generally derives from

certain biochemical and/or morphological characteristics of plants which affect the behaviour

and/or the metabolism of insects as to the influence of the relative degrees of damage caused

by these insects (Metcalf & William 1975).

Generally, it can be concluded from present studies that, although, none of the maize

hybrids evaluated were found to be resistant to sorghum shootfly A. soccata attack these maize

hybrids consider less than of local check to relative susceptibility of infestation to A. soccata

and gave the highest yield in kg/1/400 feddan.

Generally, it can be concluded from the previous results that the infestation with sorghum

shootfly Atherigona soccata increased significantly during the early and late planting dates

(20th April and 5th July). Therefore maize hybrids must be planted on 20th May in order to

avoid the heavy infestation with A. soccata.

Therefore, it could be recommended that cultivating maize hybrids that show good

resistance to A. soccata infestation throughout planting must be on 20th May.
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