
 

Citation :Egypt. Acad. J. Biolog. Sci. (H. Botany) Vol.10(1)pp59-68(2019) 
 

Egypt. Acad. J.  Biolog. Sci., 10(1):59- 68(2019) 

Egyptian Academic Journal of Biological Sciences 

H. Botany 

ISSN 2090-3812 

www.eajbsh.journals.ekb.eg.  

 
 

Maize Hybrids Response to Nitrogen, Potassium Fertilization and Its Relation to 

Some Fungal Diseases 

 

Gomaa1, M.A., I. F. Rehab1, E. E. Kandil, A. I. A. Heflish2 and B.M. Hamady1  

1-Plant Production Department, Faculty of Agriculture (Saba Basha), Alexandria 

University, Egypt. 

2-Agricultural Botany Department, Faculty of Agriculture (Saba Basha), Alexandria 

University, Egypt. 

E-Mail : essam.kandil@googlemail.com  

 _______________________________________________________________________ 

INTRODUCTION 

 

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

world. It is one of the important cereal crops next to wheat and rice in the world and it is 

high yielding, easy to process, readily digested and cheaper than other crops. Maize is 

consumed both as food and fodder and in addition, it is also required by the various 

industries. The cultivated area in Egypt occupied about 1.58 million fadan (one fadan=4200 

m2) producing up to 5.85 million tons of grains with an average yield of 24.02 ardab/fadan 

(ardab = 140 kg grains) according to FAO (2018). 
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          Two field experiments were conducted at the Experimental Farm of 

Faculty of Agriculture (Saba Basha), Alexandria University, Egypt during 

2017 and 2018 seasons, to study the response of the three maize hybrids 

productivity to different combination between nitrogen and potassium 

fertilizer and its effect to infection by fungal diseases. Split plot design with 

three replications was used, where the main plots occupied by three hybrids 

of maize (S.C.10, S.C.131 and T.W.C.321), meanwhile the subplots 

contained combination between nitrogen and potassium fertilizer forms 

(192 kg N/ha + 0 kg K/ha, 192 kg N + 57.6 kg K/ha, 192 kg N + 115.2 kg 

K/ha, 288 kg N/ha + 0 kg K/ha, 288 kg N + 57.6 kg K/ha, 288 kg N + 115.2 

kg K/ha, 384 kg N/ha + 0 kg K/ha, 384 kg N + 57.6 kg K/ha, and 384 kg 

N + 115.2 kg K/ha). Each subplot consisted of 6 ridges 3.50 m in length 

and 70 cm in the width and plot area was 14.7 m2. The results revealed that 

maize hybrids differed significantly and combination between nitrogen and 

potassium fertilizer affected significantly in plant height (cm), ear length, 

number grains/row, number of grains/ears, 100- grain weight, grain, straw, 

and biological yield (kg/ha.) as well as harvest index %. The results 

indicated that there was significant effect of fertilization levels on yield, its 

components and leaf blight infestation of some maize hybrids where 

fertilizing maize hybrid TWC321 by 288 kg N + 57.6 kg K/ha recorded the 

highest values of yield and its components, on the other hand, the maize 

hybrid TWC321 recorded the highest yield and high tolerant for leaf blight 

under Alexandria conditions. 
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        Maize requires an adequate supply of nutrients such as P and K for good growth and 

high yield. Nevertheless, P and K are very essential for good vegetative growth and grain 

development in maize production. The quantity required of these nutrients depends on the 

pre-clearing vegetation, organic matter content, tillage method and light  

      Nitrogen is a key factor for plant photosynthesis, ecosystem productivity and leaf 

respiration (Martin et al., 2008). Nitrogen stress may affect the light use efficiency and 

consequently influence long-term changes in vegetation biomass and carbon sequestration 

(Peng et al., 2012). Increase nitrogenous fertilization rates up to 200 kg/ha increased yield 

and its components of maize (Dawadi and Sah, 2012). Application of intensity (Kang, 

1981).nitrogenous fertilization lowest ear weight was related to the lowest nitrogen level, 

while the highest ear weight was observed by the highest nitrogen level (240 kg N ha-1), 

while there was no significant difference among nitrogen levels was observed on harvest 

index (Hoshang, 2012). Nitrogen fertilization levels, maize hybrids, and their interactions 

showed such significant effects on maize growth, crop yield and its components. The 

maximum plant height, leaf area index (LAI), chlorophyll SPAD unit, number of rows/cob 

, number of kernels/row, number of kernels cob, 1000 grain weight, stover, grain, biological 

yields, harvest index and protein content were produced by the application either 429 or 357 

kg N/ha (Kandil, 2013). There were gradual and significant increases in all growth 

parameters and grain yield resulted from foliar spray by raising N- fertilizer up to 288 kg 

N/ha., in both seasons. The S.C Pioneer 30K09 maize hybrid treated with 288 N/ha., 

produced the maximum values of plant height and grain yield in both seasons (Faheed et al., 

2016). The highest means values of yield and chemical composition characters were 

obtained using nitrogen fertilizer at rate of 384 kg/ha., in both seasons, while the lowest ones 

were recorded by application of nitrogen at 192 kg/ha., in both seasons (Gomaa et al., 2016). 

       Potassium (K) helps in the photosynthesis process, controlling water storage and 

stomata opening in leaves (Zhang and Wang, 2005). Potassium is an important 

macronutrient for improving the yield of crop. It is vital for physiological processes, water 

availability, photosynthesis, assimilate transport and enzyme activation with a direct effect 

on crop production. Potassium deficiency significantly reduces the leaves number and size 

of individual leaf and as a result photosynthetic activity of the plant was affected (William, 

2008). Higher crop growth rate might be exhibited due to higher photosynthetic efficiency 

in leaves and supplied emerging cobs with existing photosynthates for proper filling, 

producing higher yield. Grain yield enhanced by increasing potassium uptake under the arid 

condition (Damon and Rengel, 2008). 

       Northern Corn leaf blight (NCLB) is a disease of corn caused by the fungus, 

Exserohilum turcicum. Severe outbreaks of the disease can cause up to 30-50% yield loss in 

corn if the disease is recognized before tassel (Lipps and Mills, 2011). Corn Leaf Blight: 

Northern Corn leaf blight also commonly known as Turcicum leaf blight (TLB) is one of the 

most important foliar diseases of maize. NCLB can be severe when the condition is 

favorable. High humidity associated with low temperature and cloudy weather is favorable 

conditions for disease development on the host plant (Singh et al., 2004). Heavy dew on the 

growing plant has also been cited as one of the factors leading to NCLB disease severity 

(Dingerdissen et al., 1996).  

       The disease symptoms primarily appear on the leaves. Plants may be infected at any 

growth stage, but usually at or after anthesis. The disease starts first as a small elliptical spot 

on the leaves, grayish-green in color with water-soaked lesions. The spots turn greenish with 

age and increase in size, finally attaining a spindle shape. Spores of the fungus develop 

abundantly on both sides of the spot (Singh et al., 2012).  
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       This investigation aimed to study the response of the three maize hybrids productivity 

to different combinations between nitrogen and potassium fertilizer and its relation to some 

fungal diseases.  

 

MATERIALS AND METHODS 

 

      Two field experiments were conducted at the Experimental Farm of Faculty of 

Agriculture (Saba Basha), Alexandria University, Egypt, during the summer seasons of 2017 

and 2018 to study the response of the three maize hybrids productivity to different 

combination between nitrogen and potassium fertilizer and its effect to reduce fungal 

diseases. 

      The preceding crop was Egyptian clover (berseem) in the first and second season.Soil 

physical and chemical analysis of the experimental site is given in Table (1).Each subplot 

area was 14.7 m2consisted of 6 ridges 3.50 m in length and 70 cm in the width.  

 

Table 1. Some physical and chemical properties of the experimental soil in 2017 and 2018 

seasons. 

 
 

       Split plot design with three replications was used, where the main plots occupied by 

three hybrids of maize (S.C.10, S.C.121 and T.W.C.321), meanwhile the sub plots contained 

combination between nitrogen and potassium fertilizer forms (192 kg N/ha + 0.0 kg K/ha, 

192 kg N + 57.6 kg K/ha, 192 kg N + 115.2 kg K/ha, 288 kg N + 0 kg K/ha, 288 kg N + 57.6 

kg K/ha, 288 kg N + 115.2 kg K/ha, 384 kg N + 0.0 kg K / ha, 384 kg N + 57.6 kg K/ha, and 

384 kg N + 115.2 kg K/ha). 
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       Ammonium nitrate (NH4NO3 - 33.50 N%) was used as the N source which was applied 

in two equal doses, the first dose was before the first irrigation and the second one was before 

the second irrigation during both growing seasons. Potassium sulphate (K2SO4-48% K2O) 

form was added at sowing time, in both seasons. Phosphorus fertilizer was applied before 

planting in form of Calcium super phosphate (15.5 % P2O5).  

       The planting date was 10th May in both seasons. The field was hand thinned before the 

first irrigation to one plant/hill. The experimental units were hand hoed twice for controlling 

weeds before the first and second irrigations. Other agricultural practices were done as 

recommended by the Ministry of Agriculture and Reclamation. 

      At harvest time 120 days from planting the most important studied characters were 

recorded; Plant height, ear length (cm), number of grains/row, number of rows/ear, number 

of grains/ear, 100-grain weight, grain yield, biological yield (ton/ha), harvest index (%), 

while disease incidence and disease severity % of leaf blight were recorded. 

      All collected data were subjected to analysis of variance according to Gomez and Gomez 

(1984). All statistical analysis was performed using analysis of variance technique using 

CoStat computer software package (CoStat, Ver. 6.311., 2005). The least significant 

difference (LSD at 0.05) was used to compare the treatment means. 

RESULTS AND DISCUSSION  

 

        The recorded results in Table (2) showed that plant height at harvesting (cm), ear length 

(cm) and the number of grains/row were significantly affected by maize hybrids and 

combined nitrogen and potassium fertilization rates and their interactions during both 

seasons.  

      The results showed that there was significant difference among maize hybrids on each 

of plant height at harvesting (cm), whereas the hybrid S.C. 10 recorded the highest mean 

value of plant height, On the other hand, TWC321 gave the shortest plant which recorded 

the longest ear (cm) and number of grains/row with no significant difference among the three 

maize hybrids on the pervious traits in both seasons. The different responses among these 

hybrids may be due to genetics. These results are confirmed with those observed by Kandil 

(2013) and Faheed et al. (2016). Also, Minjian et al. (2007) reported that modern hybrids of 

maize respond to K differently due to differences in its uptake, translocation, growth, and 

utilization. 

        The results in the same Table revealed the effect of N + K fertilization levels on plant 

height at harvesting (cm), ear length (cm), and number of grains/row, where application of 

the rate at 384 kg N + 115.2 kg K/ha recoded the longest maize plants, while the shortest 

plant was given with adding 192 kg N + 0 kg K kg/ha. On the otherwise, the longest ear and 

the highest number of grains/row were recorded with the combination of 192 kg N + 0 kg K 

kg/ha, while the lowest ones were obtained with 192 or 288 kg N/ha with no addition with 

K in both seasons. These results are in agreement with those reported by Damon and Rengel 

(2008), William (2008), Kandil (2013), Faheed et al. (2016) and Gomaa et al. (2016). 

       The results in Table (2) reveal that there were significant interaction effects on some 

plant characters i.e., plant height and number of grains/row of maize, where the highest mean 

value of plant height was recorded with 384 kg N + 0 kg K/ha and number of grains/row was 

obtained by 192 kg N + 115.2 kg K/ha, while the lowest value of plant height was given with 

fertilizing TWC321 with the rate of 192 kg N + 0 kg K/ha but the lowest number of 

grains/row with SC. 121 + 192 kg N + 0 kg K/ha during the two seasons. 
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Table (2). Plant attributes of three maize hybrids as affected by potassium fertilization forms 

and their interaction in both seasons 

 
  

        The recorded results in Tables (3) showed that the number of grains/ear and 100- grain 

weight (g) was significantly affected by maize hybrids and combined nitrogen and potassium 

fertilization rates and their interactions in both seasons.  

       The results showed that there was a significant effect due to maize hybrids on 100- grain 

weight (g), whereas the hybrid TWC321 recorded the highest mean value of 100- grain 

weight, On the other hand, SC10 gave the lightest 100- grain weight (cm) in the two seasons. 

On the other hand, there was significant difference among the three maize hybrids on number 

of rows/ear in both seasons and on number grains/ear in the first season. The different 

responses among these hybrids may be due to genetics. These results are in agreement with 

those reported by Kandil (2013) and Faheed et al. (2016). Also, Minjian et al. (2007) stated 

that modern hybrids of maize respond to K differently due to differences in its uptake, 

translocation, growth, and utilization. 

      The results in the same Table revealed the effect of N + K fertilization rates on number 

of grains/ear and 100- grain weight (g) where addition of the rate at 192 kg N + 115.2 kg 

K/ha recorded the highest value s of number of grains/ear and 100- grain weight followed 

by the rate of 288 N kg + 57.6 Kg K/ha, while the lowest ones were observed with adding 

192 kg N + 0 kg K kg/ha in both seasons. On the other hand, NK fertilization rate did not 

affect on number of rows/ear in both seasons. These results are in agreement with those 

reported William (2008), Kandil (2013), Faheed et al. (2016) and Gomaa et al. (2016). 

       The results in Table (3) revealed that there were significant interaction effects on some 

plant characters i.e., number of grains/ear and 100- grain weight, where the highest mean 

value of number of grains/ear were recorded with maize hybrid SC10 with the rate of 192 

kg N + 115.2 kg K/ha and the highest 100- grain weight was obtained by fertilizing the 

hybrid of maize ‘TWC321 by 192 kg N + 115.2 kg K/ha, while the lowest value of number 

of grains/ear and 100- grain weight (g) were given with fertilizing SC 121 with the rate of 

192 kg N + 0 kg K/ha during the two seasons. 
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Table (3). Plant attributes of three maize hybrids as affected by potassium fertilization forms 

and their interaction in both seasons 

 
        

       The obtained results in Tables (4) showed that grain yield, biological yield, and harvest 

index (%) were significantly affected by maize hybrids and combined nitrogen and 

potassium fertilization rates in both seasons.  

       The results showed that there was significant effect of grain yield, biological yield and 

harvest index (%) for the three maize hybrids, whereas the hybrid TWC321 achieved the 

highest mean value of grain yield (4.0 and 4.7 t/ha), biological yield (13.4 and 11.0 t/ha) and 

harvest index (39.5 and 42.5 %) as compared with the others two hybrids in both seasons. 

The different responses among these hybrids may be due to genetics. These results are in 

agreement with those reported by Kandil (2013) and Faheed et al. (2016). Also, Minjian et 

al. (2007) reported that modern hybrids of maize respond to K differently due to differences 

in its uptake, translocation, growth, and utilization. 

       The results in the same Table show the effect of N + K fertilization levels on grain yield, 

biological yield and harvest index (%), where application of the rate at 384 kg N + 57.6 kg 

K/ha achieved the highest mean value of grain yield (5.9 and 5.3 t/ha) and biological yield 

(14.6 and 12.2 t/ha) followed by the rate of 288 N kg + 57.6 Kg K/ha which gave the highest 

harvest index (40.2 and 43.4 %), respectively, while the lowest ones were observed with 

adding 192 kg N + 0 kg K kg/ha in both seasons. These results are in the same line as those 

indicated by Damon and Rengel (2008), William (2008), Kandil (2013), Faheed et al. (2016) 

and Gomaa et al. (2016). 

       Table (4) resulted that there were significant interaction effects on some plant characters 

i.e., grain yield, biological yield and harvest index (%) of maize, where the highest mean 

value of grain yield (6.4 and 5.8 t/ha), biological yield (15.6 and 13.2 t/ha) were recorded 

with fertilizing TWC321 with 384 kg N + 57.6 kg K/ha, but the highest value of harvest 

index (41.1 and 44.1 %) was given with TWC321 + 192 kg N + 57.6 kg K/ha, respectively 

in both seasons, while the lowest ones were obtained with fertilizing SC121 with the rate of 

192 kg N + 0.0 kg K/ha during the two seasons. 
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Table (4). Plant attributes of three maize hybrids as affected by potassium 

fertilization forms and their interaction in both seasons. 

 

 

      The obtained results in Table (5) showed that disease incidence % of leaf blight on three 

maize hybrids were significantly affected by combined nitrogen and potassium fertilization 

rates in both seasons.  

       The results showed that there was no significant effect of disease incidence % for the 

three maize hybrids, whereas the hybrid TWC321 had no leaf blight infestation % as 

compared with the other two hybrids in both seasons. On the other hand, there was no 

significant difference between the other two hybrids in both seasons. These results are in 

agreement with those reported by Williams and Hallauer (2000); Kraja et al. (2000) who 

showed that the difference of genotypes in disease severity was due to diversity in their 

genetic makeup. 

       The results in the same Table show the effect of N + K fertilization levels on leaf blight 

incidence (%) and disease severity %, where application of the rate at 384 kg N + 57.6 kg 

K/ha gave the highest % of leaf blight incidence (%) and disease severity (%), while the 

lowest % of was observed with adding 288 kg N + 0.0 kg K kg/ha in both seasons. The use 

of fertilizers produces a more direct means of using nutrients to reduce the severity of many 

diseases and together with cultural practices can affect the control of diseases (Marschner, 

1995; Atkinson and McKinlay, 1997; Oborn et al., 2003). Nutrients can affect the 

development of a disease by affecting plant physiology or by affecting pathogens, or both of 

them. The level of nutrients can influence the plant growth, which can affect the 

microclimate, therefore affecting infection and sporulation of the pathogen (Marschner, 

1995). Also, the level of nutrients can affect the physiology and biochemistry and especially 

the integrity of the cell walls, membrane leakage and the chemical composition of the host 

       Application of K can decrease Helminthosporium leaf blight severity and increase grain 

yields in wheat (Sharma and Duveiller, 2004; Sharma et al., 2005). It has been shown that 

K fertilization can reduce the intensity of several infectious diseases of obligate and 

facultative parasites  

       Table (5) resulted that there were significant interaction effects on disease incidence (%) 

and disease severity % of maize leaf blight, where the highest value of disease incidence (%) 
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and disease severity (%) was recorded with fertilizing SC121 with 288 kg N + 57.6 kg K/ha 

in both seasons. 

 

Table 5. Disease incidence and disease severity % of leaf blight on three maize hybrids 

as affected by potassium fertilization forms and their interaction in both seasons. 

 
- ns.: not significant difference at 0.05 level of probability according to LSD. 

 

CONCLUSION: 

        Yield and its components of the three maize hybrids were affected by N + K 

fertilization. The highest value of yield characters was achieved when fertilizing TWC321 

by the rate of N and K (384 kg N/ha + 57.6 kg K/ha) and no fungal diseases infestation with 

this hybrid under Alexandria conditions. 
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ARABIC SUMMARY 

 

 أستجابة بعض هجن الذرة الشامية للتسميد النيتروجيني والبوتاسي وعالقتها ببعض األمراض الفطرية 
 

 1باسم محمد حمادي،  2الباري حفلشأحمد ابراهيم عبد ،  1قنديل اسماعيل عصام، 1، ابراهيم فتح الله رحاب1محمود عبد العزيز جمعة

 .مصر –جامعة األسكندرية  -كلية الزراعة )سابا باشا(  -قسم اإلنتاج البناتي  1
 .مصر –جامعة األسكندرية  -كلية الزراعة )سابا باشا(  -قسم النبات الزراعي  2 

 

تعتبر ثالث أهم محاصيل الحبوب بعد القمح واألرز حيث تستخدم كغذاء لإلنسان كدقيق مع دقيق الذرة الشاامية 

القمح ، كعلف أخضار أو مركز ويي الوقود الحيو  وييرها م  اسساتخدامات وتمتم با الحكومة المصرية لتقليل الوةوة 

  عالية األنتاج والمناسااااابة للمنتقة وتحديد الغذائية منا وتقليل الكميات المساااااتوردة منا ع  إريق رختيار أيضااااال المة

 معدست التسميد المناسبا واألقل رصابة باألمراض الوترية او األكثر مقاومة. 

 مصر –محايظة األساكندرية  –بمنتقة ابيس  -أقيمت تةربتان حقليتان بمزرعة كلية الزراعة ساابا باشاا  لذلك

امية الش لتساميد النتروجيني والبوتاسي عل  ثالثة هة  م  الذرةلدراساة تثثير ا 2112و  2112خالل موسام  الزراعة 

  واإلصابة ببعض األمراض الوترية. وكان التصميم المستخدم هو القتع المنشقة مرة واحدة ي  ثالثة 

 مكررات حيث وزعت معامالت كاألتي:       

 121أبيض ، هةي  يرد   11  يرد  القتع الرئيسية: )هة  الذرة الشامية( : ثالث هة  م  الذرة الشامية هةي -أ

 أصور. 121أبيض و هةي  يرد  

كةم  192كةم نتروجي /هكتار + بدون بوتاسيوم ، 192:  )معدست التسميد األزوتي و البوتاسي :القتع الشقية -ب

كةم 222كةم ، 115.2كةم نتروجي /هكتار+  192كةم بوتاسيوم /هكتار ،  52.5نتروجي /هكتار+ 

كةم نتروجي /هكتار+ 222كةم ،  52.5كةم نتروجي /هكتار+ 222نتروجي /هكتار+ بدون بوتاسيوم /هكتار ، 

 52.5كةم نتروجي /هكتار+  124كةم نتروجي /هكتار + بدون بوتاسيوم ،124كةم بوتاسيوم /هكتار ،  115.2

  .(كةم بوتاسيوم/هكتار 115.2كةم نتروجي /هكتار+ 124كةم بوتاسيوم/هكتار ، 

  % 42ن( البوتاسيوم يي صورة سلوات البوتاسيوم ) % 11.5أضيف النيتروجي  يي صورة نترات النشادر )           

 أ(.2بو       

 ويمكن تلخيص أهم النتائج:     

حبة  111اختلوت هة  الذرة الشامية  ييما بينما معنوياً يي صوات ارتواع النبات ، وعدد الحبوب يي الصف ووزن  -1

سةل  11و محصول الحبوب والمحصول البيولوجي ودليل الحصاد خالل موسمي الزراعة، حيث أن هةي  يرد  

الل موسمي الدراسة يي حي  أن المةي  ( خ121، ثالثي 121يرد  (أإول النباتات مقارنة بالمةيني  األخريي  

سةل أعل  عدد حبوب يي الصف خالل الموسم الثاني يقط ، وحقق أعل  القيم يي صوة وزن مائة  121الثالثي 

 حبة ، ومحصول الحبوب والمحصول البيولوجي ودليل الحصاد مقارنة بالمة  األخر  خالل موسم  الزراعة.

كما اثر التساميد بعنصار  النتروجي  والبوتاسايوم معنويا عل  الصوات المدروسة مثل ارتواع النبات وإول وعدد  -2

حبة و محصاااول الحبوب والمحصاااول البيولوجي ودليل  111الحبوب يي الصاااف وعدد الحبوب يي الكوز ووزن 

للمكتار أعت  أإول النباتات ، كةم بوتاسااايوم  115.2كةم نتروجي  +  124الحصااااد ، حيث أن التساااميد بمعدل 

كةم بوتاساااايوم للمكتار سااااةل أعل  عدد للحبوب لكل صااااف  115.2كةم نتروجي  +  192بينما التسااااميد بمعدل 

كةم بوتاااساااااايوم للمكتااار ثم  115.2كةم نتروجي  +  124يليااا المعاادل حبااة  111وعاادد حبوب يي الكوز ووزن 

. يي حي  للمكتار دون يرق معنو  خالل موسااامي الزراعةكةم بوتاسااايوم  115.2كةم نتروجي  +  124اضااااية 

كةم بوتاسااايوم للمكتار حقق أعل  محصاااول حبوب ومحصاااول بيولوجي  52.5كةم نتروجي  +  124أن المعدل 

كةم بوتاساايوم للمكتار دون يروق معنوية ، وهذا المعدل حقق أعل  دليل  52.5كةم نتروجي  +  222يليا المعدل 

 زراعة.حصاد خالل موسمي ال

خالل  121و يرد   11مقااارنااة بااالمةيني  يرد   121لم يظمر ا  رصااااااابااة بلوحااة األوراق عل  المةي  الثالثي  -1

 موسمي الدراسة.

كةم  52.5كةم نتروجي  +  222والتسااااااميد بمعدل  121يمك  التوصااااااية بزراعة هةي  الذرة الشااااااامية الثالثي  -4

وب ومكوناتا وأقل رصااابة باألمراض الوترية تحت ورو  بوتاساايوم للمكتار ألن هذا أدا ال  أعل  محصااول حب

 .األسكندرية –منتقة أبيس 

 

 

 

 


