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ABSTRACT 
Maize Yellow Stripe Virus (MYSV) is a leafhopper-borne Tenuivirus that 

has induced some epidemic on maize plants earlier in Egypt. In this study, field 
samples from maize plantations were taken during the summer and Nily growing 
seasons of 2004 and 2005 to estimate the occurrence of MYSV on maize in ten 
governorates of Middle and Lower Egypt. Disease severity and percentage of 
occurrence for both MYSV and viruliferous Cicadulina chinai were recorded. 
The relationship between meteorological data and incidence of both MYSV and 
viruliferous insect  were studied for early prediction of virus infection. Also, 
deleterious effects of MYSV on its leafhopper C. chinai vector was estimated. 
Visual examination of MYSV symptoms, serodiagnosis using DAC-ELISA and 
sometimes molecular tools (IC/RT-PCR and hybridization) were used to detect 
the disease occurrence in maize fields. SSCP and sequencing of MYSV-RNA3 
were used to determine viral strain recognition. It is also aimed at determination 
of whether 3 different MYSV-infection types are different strains or symptom 
development using genomic studies. Generally, MYSV occurrence was higher in 
Middle than in Lower Egypt. Also, it was higher in Nily than in summer 
plantations. However, MYSV incidence in the summer season of 2004 was 
higher than in Nily season of the same year. It was found that 15% of MYSV-
viruliferous C. chinai leads to  25% MYSV infection. It was determined that 
different symptoms (Fine stripe, Coarse stripe and Chlorotic stunt) caused by 
MYSV, are symptom development. MYSV can decrease females lifespan by 
49.7 % and males 19%.It decreases fecundity by 86.2%. It was also determined 
that MYSV population structure in this study has very high homology by (97-
98%)of genomic structure for Egyptian isolate and less homology with other 
tenuiviruses studied using sequence analysis of MYSV RNA3 core region. 
MYSV ecology and C. chinai transmission persistency lead to cyclical infection 
of the virus by 9-year intervals. This study predicts one more MYSV, as 
emerging disease, severe outbreak during 2009 maize growing season.  
Key words: Maize Yellow Stripe Virus , C. chinai,  ELISA ,  molecular tools, 

ecology.                                                 
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  ماجستير : لدرجةا                                                    عبد القادرحمد مصطفى أحمد أ :اسم الطالب
صѧѧѧفر فѧѧѧي الѧѧѧذرة وناقلѧѧѧه الحشѧѧѧرى دراسѧѧѧات بيئيѧѧѧة وجزيئيѧѧѧة علѧѧѧي فيѧѧѧروس الѧѧѧتخطط الأ: عنѧѧѧوان الرسѧѧѧالة

Cicadulina chinai Ghauri  
  ليزيد عمارالدسوقى ابوا :دكتور:  المشرفون

  محمود مصطفى البلك  :دكتور                
   أبو العطا النادى أبو العطا :دكتور                

       ٢٠٠٩/ ٤/  ٢٩: تاريخ منح الدرجة   الحشرات       :  فرع الحشرات الاقتصادية والمبيدات    : قسم
  المستخلص العربى

المحمولѧة بواسѧطة  Tenuiviruses)( صفر فى الذرة احد الفيروسات الخيطيѧةيعتبر فيروس التخطط الأ
فѧѧى ھѧѧذه .  أكثѧѧر مѧѧن مѧѧرة نطاطѧѧات الاوراق والѧѧذى احѧѧدث اصѧѧابات وبائيѧѧة لنباتѧѧات الѧѧذرة الشѧѧامية فѧѧى مصѧѧر

صѧفر أثنѧاء موسѧمى زراعѧة الѧذرة الشѧامية الصѧيفى والنيلѧى الدراسة تم تقدير نسبة انتشѧار مѧرض الѧتخطط الأ
جمѧع  ةقѧيالوسѧطى عѧن طر مصѧر منѧاطق الوجѧه البحѧرى و فѧى ،عشѧر محافظѧات فѧى  ٢٠٠٥و٢٠٠٤لعامى 
تѧѧم تسѧѧجيل الشѧѧدة المرضѧѧية للاصѧѧابة بالاضѧѧافة الѧѧى نسѧѧبة  .مѧѧن حقѧѧول زراعѧѧات الѧѧذرة الشѧѧامية ورقيѧѧة عينѧѧات

لا مѧن ولقѧد درسѧت العلاقѧة بѧين العوامѧل المناخيѧة و كѧ.  صابة بالمرض و كذلك نسبة الحشѧرات الحاملѧة لѧهالإ
كمѧا تѧم تقѧدير التѧѧأثير . صѧابة الفيروسѧيةللتنبѧؤ مبكѧѧرا بحѧدوث الإنسѧبة انتشѧار المѧرض والحشѧرات الحاملѧة لѧه 

مѧѧن الفحѧѧص الظѧѧاھرى للأعѧѧراض المميѧѧزة  كѧѧلولقѧѧد اسѧѧتخدم . صѧѧفر علѧѧى ناقلѧѧهالضѧѧار لفيѧѧروس الѧѧتخطط الأ
 IC/RT-PCR)(ة و بعض الطرق الجزيئي)  DAC-ELISA( للمرض واحد طرق التشخيص السيرولوجية

ھѧذا بالاضѧافة الѧى انѧه تѧم عمѧل . للكشف عѧن المѧرض Hybridization)(واختبار تھجين الاحماض النووية 
الخاص بفيروس  RNA3الحمض النووى  Sequencing) (وكذلك عمل تحليل تتابع  قواعد  SSCPاختبار 

التѧى يحѧدثھا  المختلفѧة الثلاثѧة عѧراضالأصفر لتحديѧد سѧلالة الفيѧروس وبھѧدف تحديѧد مѧا اذا كانѧت التخطط الأ
أنھا تطور للأعراض وذلѧك  أو سلالات مختلفة )صفرار مع تقزم إ ،التخطط الواسع ،التخطط الدقيق(المرض 

  .جينية الدراسات الباستعمال 
صѧѧفر فѧѧى الѧѧذرة الشѧѧامية كѧѧان بنسѧѧبة أعلѧѧى فѧѧى مصѧѧر بصѧѧفه عامѧѧة وجѧѧد ان انتشѧѧار مѧѧرض الѧѧتخطط الأ 

كما أن نسبة انتشѧاره فѧى زراعѧات الѧذرة الشѧامية للعѧروة النيلѧى كانѧت أعلѧى . بحرىالوجه الالوسطى عنه فى 
كانѧت نسѧبة انتشѧاره فѧى العѧروة الصѧيفية اعلѧى منѧه فѧى  ٢٠٠٤منه فى  العѧروة الصѧيفية ومѧع ذلѧك أثنѧاء عѧام 

مѧرض بنسѧبة تؤدى الѧى تواجѧد ال% ١٥كما وجد أن تواجد  الحشرات الحاملة بنسبة . العروة النيلية لنفس العام
. لأعراض  المѧرضالا تطѧورً إ مѧا ھѧى سѧابقة الѧذكرالمختلفة  عراض الثلاثةالأكماحددت  الدراسة أن %.  ٢٥

 %١٩  بنسѧبة والѧذكور % ٤٩.٧ناث بنسبة  طول عمر الحشرات الحاملة الإ خفض كما أدى ھذا المرض الى
  . 86.2%درجة الخصوبة بنسبة وخفض

متشѧابه   (RNA3)يѧروس خاصѧة الجѧزء القاعѧدى للحѧامض النѧووى أضافت ھذه الدراسة أن جينѧوم الف
وغيѧѧر متشѧѧابھا مѧѧع  جينѧѧوم الفيروسѧѧات الخيطيѧѧة  قابدرجѧѧة كبيѧѧرة مѧѧع جينѧѧوم العزلѧѧة المصѧѧرية المدروسѧѧة سѧѧاب

             Tenuiviruses).(الاخرى 
C. chinai اقىالدراسات البيئية لمرض التخطط الأѧل البѧذرة والنقѧى الѧفر فѧذا ال صѧروسلھѧه  فيѧطة ناقلѧبواس

وتتوقع ھذه الدراسة تفشى حѧاد للمѧرض أثنѧاء موسѧم . سنوات ٩تؤدى الى العدوى الدورية للمرض بحلول كل 
                                          . ٢٠٠٩زراعة الذرة الشامية لعام 

     ، الطرق الجزيئية ، اليزا ، Cicadulina chinai،صفر فى الذرة التخطط الأ فيروس :الكلمات الدالة
  .الدراسات البيئية
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INTRODUCTION 

 

Maize (Zea mays L.) is one of the major cereal crops, it ranks 

third in production following wheat and rice in the world. Also, it is 

one of the important strategic cereal crops in Egypt. Most of the maize 

cultivated area is planted in the spring (summer plantation), while the 

remaining area is planted in late summer (Nily plantation). In 2007 

season, the total national production of maize reached about 6.142 

million tons that resulted from an area of 1.782 million feddans, mostly 

of white grains with an average of 24.62 ard. /fed. (Anonymous, 2007).  

Chiykowski (1981) indicated about 52 virus or virus-like diseases 

of maize that are transmitted by leafhoppers or aphids have been 

recorded world wide. Thottappilly et al. (1993) pointed out the endemic 

nature of some viral diseases of maize as one of the major factors 

responsible for low production in many countries. Maize yellow stripe 

virus is one of the most important virus diseases of maize in Egypt. 

This disease was first recorded in Egypt by Aboul-Ata (1983) and 

Ammar et al. (1984). Ammar et al. (1987 and 1990a) reported that 

during 1984 and 1985 incidence of MYSV-infection was very high, 

particularly in late-sown maize plants in Giza and some other regions 

in Egypt (reaching 50-70%). Aboul-Ata et al. (1996) proved that 

MYSV-like-diseased samples of sorghum from Sudan gave high 

positive reaction with the MYSV antiserum. In addition to maize, 

MYSV infects sorghum, wheat, barley, oat and other Graminaceous 

wild hosts (Sewify, 1994 and Thouvenel et al., 1996). Three types of 

symptoms are associated with this disease: fine stripe, coarse stripe and 



 

chlorotic stunt. Filamentous particles of 4-8 nm in diameter were 

observed in purified extracts of MYSV (Ammar et al., 1989 and 

Hussein, 1994).MYSV is not transmitted by mechanical inoculation or 

seed transmission. It is transmitted in a persistent- manner by the 

leafhopper Cicadulina chinai Ghauri but not by C. bipunctella zeae 

China. Recently, Ammar et al. (2007) proved that MYSV multiplies in 

its vector C. chinai but not transovarially transmitted. MYSV has 

several similarities with viruses of genus Tenuivirus however, viruses 

of this genus are known to be transmitted in a persistent-propagative 

manner by planthoppers (Delphacid, Homoptera) and not by cicadellid 

leafhoppers as the case of MYSV. So it is suggested that MYSV could 

be a tentative member of the Tenuivirus genus (Ammar et al., 1990a 

and Hussein, 1994). 

Tenuivirus contains four or five single-stranded RNA. All of these 

virus family, the 5`and 3`ends (approx. 18 nt) of the RNA segments are 

complementary, potentially forming a panhandle structure and this 

probably explains the circularity that can be observed in the individual 

ribonucleoproteins (RNPs) in the electron microscope (Ramirez and 

Haenni, 1994). MYSV causes heavy losses in maize plantations 

whereas, severe stunting and yellowing were observed in maize fields 

in middle Egypt (Giza, Beni-suef, Fayoum and Minia). Severe 

outbreak, caused by MYSV, during 1991 was recorded and some maize 

fields were removed in Fayoum and Beni-suef (Anonymous, 1992 and 

Aboul-Ata et al., 1996). Also, one more severe outbreak, caused by 

MYSV, has occurred during summer season 2000 in maize fields in 

Sohag, Quena, Beni-suef and Giza (Anonymous, 2001).  



 

The present work aimed at surveying maize fields for MYSV- 

infection incidence in ten governorates. Ecology of MYSV was studied 

to estimate behavior of MYSV and explain the outbreaks-causing 

factors. Tools of advanced techniques [i.e., symptomatology, 

serological (DAC-ELISA) and molecular (IC/RT-PCR and 

hybridization)] were used for virus detection. SSCP analysis was used 

to explain whether difference in symptom type and intensity are 

different strain or symptom development. Sequence and alignment 

analyses were performed to confirm the SSCP outputs. 

 

 

 

 



 

REVIEW OF LITERATURE 
 

1. Maize viruses in Egypt        

Maize is the third important strategic cereal crop in Egypt. Wheat 

(Triticum aestivum L.) and rice (Oryza sativa L.) are the first and 

second important cereals. It is widely used in bread making in rural 

areas of the country. Recently, maize flour is mixed with wheat flour 

by 20% in bread making in order to reduce amount of the imported 

wheat. It is used as feed for livestock and poultry, either as green 

fodder and silage or as a main component (grain) of dry feed. In 

addition, it is used as a row material for several industries such as 

starch, fructose and maize oil (Anonymous, 2001). 

Viruses are considered very important diseases which cause high 

losses in maize plantation.  Chiykowski (1981) indicated about 52 virus 

or virus-like diseases affecting maize, those are transmitted by 

leafhoppers or aphids have been recorded world wide. Thottappilly et 

al. (1993) pointed out the endemic nature of some viral diseases of 

maize as one of the major factors responsible for low production in 

many countries.  

In Egypt, Abou-Zeid (1975) isolated maize dwarf mosaic virus 

(MDMV) from naturally infected maize plants showing dwarf and 

mosaic symptoms at Giza Agricultural Experiment Station using 

mechanical and insect transmission. The virus was mechanically 

transmissible to maize and other susceptible graminaceous hosts. Three 

aphid species namely, Rhopalosiphum maidis Fitch, Myzus persicae 

Sulzer and Aphis gossypii Glover were vectors. R. maidis and M. 



 

persicae were almost equally efficient in transmitting the virus (36%) 

whereas; Aphis gossypii was much less effective in this respect causing 

only 12% infection. He explained that MDMV is a strain of the 

sugarcane mosaic virus.  

Ammar et al. (1982) found symptoms like maize streak virus 

(MSV) on maize plants adjacent to sugarcane fields in Upper Egypt 

during 1975, whereas percentages of streaked maize plants were 0-4% 

in July, 11-14% in August, 77-78% in September and 25-58% in 

October. Ammar (1983) identified maize streak virus by serological 

studies, electron microscopy and transmission of the virus using the 

leafhopper Cicadulina bipuncetella zeae. Also, Aboul-Ata and Ammar 

(1989) studied the incidence of maize streak virus in Giza, Qalyobia, 

Munofia and Gharbia during summer and Nily plantation. The virus 

was not transmitted by sap, Gemini mono-particles 20 x 30 nm 

diameters occurring in pairs were detected by electron microscope. 

Egyptian isolate reacted with antiserum to an isolate of MSV from 

Kenya. The disease symptoms are broken narrow translucent chlorotic 

streaks on maize or sugarcane leaves.  

Maize yellow stripe virus (MYSV) is one of the most important 

virus diseases of maize in Egypt. This disease was first recorded in 

Egypt by Aboul-Ata (1983) and Ammar et al. (1984), it was found at 

four different locations in Egypt during the field inspection in 1981 and 

1982. Ammar et al. (1987) reported that during 1984 and 1985 

incidence of MYSV was very high, particularly in late-sown maize 

plants in Giza and some other regions in Egypt (reaching 50-70%) and 

it was the most widespread and most important virus disease of maize 


