
  

Response of Maize Hybrid to Biofertilization, Soil Nitrogen Application and 
Weed Control 

Radwan, F.I. and M.A.A. Nassar1 

                                                           
1Plant Production Dept., Fac. of Agriculture,  
Saba Basha, Alexandria University 
Received October 25, 2011, Accepted December 26, 2011. 

ABSTRACT 
Two field experiments were carried out at the 

Experimental Farm of the Faculty of Agriculture (Saba 
Basha), Alexandria University, during 2007 and 2008 
summer seasons. This study was conducted to investigate 
the effect of biofertilization, VA-mycorrhizal inoculation, 
soil nitrogen application and weed control on growth 
attributes, yield and yield components of  maize hybrid 
cultivar, namely, three-way cross 310 (T.W. C. 310). 

 The obtained results indicated that the combined 
treatment of VAM-fungi, and cerealen bio-fertilizers 
supported by 105.0 kg N/ha, had positive significant effects 
on all the studied characters. 

 The combination of VA-mycorrhizal and biofertilizer 
of cerealen in addition to a rate of 105.0 kg N/ha, was the 
best treatment to obtain the highest growth attributes, 
yield, yield components and weed characters of 
T.W.C.310.The highest grain yield/ha, total dry weight 
and weed characters were obtained from hand hoeing 
twice, atrazine inoculation with VA-mycorrhiza, 
biofertilizers cerealen and fertilized with 105.0kg N/ha. 

Key words: Nitrogen application, T.W.C310, Cerealen, 
Mycorrhiza, Atrazine, Hand hoeing, Weed control.  

INTRODUCTION 

Corn (Zea mays, L.) is one of the most important 
cereal crops in Egypt and the world. It is used for bread 
industry (mix 80% wheat flour with 20%, maize flour) 
in order to reduce wheat importation and animal 
feeding. Increasing maize production depends upon 
many factors. Nitrogen fertilizer level is considered 
among the most important factors affecting maize plant. 

 Some growth and yield characters were affected by 
application of nitrogen fertilizer (Radwan, 1998; 
Soliman et al.. 2001; El- Moselhy and Zahran, 2003; 
Nofal and Mobarak, 2003 and Gomaa, 2008). 

 Biofertilizers drew the attention as a partial part goal 
alternative to N fertilizer application. In addition, 
biofertilizers have many advantages i.e. supply part of 
plant N. requirement by 25%, increase the availability 
of nutrients, reduce the environment pollution, control 
the vegetative growth and improve the yield potential 
(Inderjit and Dakshini, 1997; Chunchun et al., 1998; 
Saad and Ahmed, 2002; Cocking, 2003 and Gomaa, 
2008). Inoculation of corn seeds with VAM 
mycorrhizae could supply the plants with apart of 

nitrogen required and could increase grain yield, its 
attributes and chemical composition (Radwan, 1998; 
Ahmed et al.. 2003; Virendra and Ahlawat, 2004 and 
Mekail et al.. 2005). 

 Weeds are one of the most important factors in 
maize production. They cause important yield losses 
worldwide with an average of 12.8% despite weed 
control application and 29.2% in the case of no weed 
control (Hussein, 1996 and Mosalem and Shady, 1996). 

 Therefore, weed control is an important 
management practice for maize production that should 
be carried out to ensure optimum grain yield (Dogan et 
al.. 2004; David et al.. 2005 and Abo Ziena et al . 
2008). Weed control in maize is carried out by 
mechanical and/or chemical methods. 

 Therefore, the aim of this study was to investigate 
the response of maize hybrid to biofertilization, soil 
nitrogen application and weed control on growth and 
yield of corn plant (Zea mays, L.). 

MATERIALS AND METHODS 

Two field experiments were carried out, at the 
experimental Farm, of the Faculty of Agriculture. (Saba 
Basha), Alexandria University, at Abees-Alexandria, - 
Egypt, during the two successive summer seasons of 
2007 and 2008. The experimental design was a split 
plot with four replicates; the main plots were conducted 
for the Bio-nitrogen fertilization treatments 1) 
Uninoculation + 140 kg N/ha, 2) Cerealen + 105.0 kg 
N/ha, 3) A-mycorrhizae +105.0 kg N/ha and 4) 
Cerealen + A-mycorrhizae + 105.0 kg N/ha. Nitrogen 
fertilizer was applied in the form of urea (46% N) was 
applied at the abovementioned levels after sowing and 
just before the sowing, seed treatment with mycorrhizae 
spores, A-mycorrhizae inoculation was prepared and 
added as described by Radwan (1996). Local strain of 
Glomus macrocarpum was obtained from Plant 
Production, Department, Faculty of Agriculture (Saba 
Basha), Alexandria University, Alex., Egypt. Cerealen 
(Azospirillum brasilense) was produced by general 
Organization for Agric. Equalization. Fund. Ministry of 
Agriculture. The sub-plots were assigned to four weed 
control treatments; 1) Unweeded (control), 2) hand 
hoeing twice, 3) atrazine (Gesapium 80%, W.P.) [2-
chloro-4-ethylamino-6-15 opropylamino S-traizain) was 
applied at a rate of 2.38 kg/ha applied as a pre-
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emergence treatment (A-PE) and 4) Atrazine plus one 
hand hoeing. The experimental soil was clay loam in 
texture, poor in organic matter (0.90% with pH 8.0. 
Available phosphorus was 0.41 mg/kg and available 
nitrogen was 0.42 mg/kg  

 Grains of corn (Zea mays, L.) hybrid are three ways 
cross 310 (T.W.C. 310). The sowing dates were 15 May 
and 1 June in 2007 and 2008 seasons, respectively. The 
area of each sub-plot was 10.5 m2 (3 x 3.5 m) with five 
ridges 60 cm apart, the sowing distance was 30 cm 
between hills. The normal cultural practices were 
carried out as recommended in the vicinity.  

Fresh root samples, at vegetative growth stage were 
stained with trypan blue (Phillips and Hayman, 1970). 
At 55, 75 and 95 days after sowing, ten guarded plants 
were taken at random from each treatment. The 
following morphological and growth characteristics 
were recorded: 
1. Plant height (cm). 
2. Stem diameter (cm). 
3. Leaf area index (LAI).was computed according to the 

formula of (Watson 1952):  
      (LAI) = Unit leaf area / Unit ground area  
4. Dry weight/plant (g). Was computed according to 

drying to a constant   
      Weight in forced draft air oven at 70 c and the dry 

weight was recorded. 
5. Crop growth rate (C.G.R.). Was computed according 

to the formula Suggested by Brown (1984) 
      (C.G.R.) = W2-W1/S A (t2-t1) where 
      W2, W1 are plant dry weight at time one T1 and 

time two T2   
       Corresponding days. 
        SA = the soil area occupied by the plant at each 

sampling. 
6. Relative growth rate (R.G.R.). Was calculated 

according to the formula of  (Watson 1952).  
(R.G.R.) = Log W2- log W1/t2-t1. 
 At harvesting the following yield and its 

components were recorded: 
1. Ear length (cm)                   2. Ear height (cm) 
3. Ear diameter (cm)              4. Number of rows/ear 
5. Number of grains/row        6. Weight of grains /ear (g) 
7. 100-grain weight (g)   8. Grain yield (ton/ha.) 

 Weed characters were recorded at 55 and 75 days 
after sowing where weeds were hand pulled from one 
square meter taken at random in each plot and classified 

into different species. For each species the number and 
dry weight of weeds (at 70°C for 48 hours) were 
recorded. 

 Data of growth characters, yield components and 
weed characters were statistically analyzed using split 
plot design according to the method described by 
Snedecor and Cochran (1982). The means were 
compared using L.S.D. values at 5% level. 

RERSULTS AND DISCUSSION 
A. Effect of fertilization 

 Data in Tables 1 and 2 showed that plant height, 
stem diameter, leaf area index, total dry weight, crop 
growth rate  and relative growth rate at the three growth 
stages in the two growing seasons of  2007 and 2008 
were affected by treatment of A-mycorrhizae + 105.0 
kg N/ha. The enhancement of nutrient uptake and its 
translocation increased photosynthetic rate and 
accumulation of photosynthesis in shoots (Radwan, 
1998). These results are in agreement with those 
obtained by Ahmed et al.. (2003) on faba bean, 
chickpea and lupine plants, El-Moselhy and Zahran 
(2003) on barley, Virendra and Ahlawat (2004) on 
maize Ogut et al.. (2005) on wheat. 

 Data in Tables (3 and 4) showed that yields obtained 
by combined treatment (Cerealen + A-mycorrhizae + 
105.0 kg N/ha.) were significant higher than those of 
the other treatments. Ear length, ear height, ear 
diameter, number of rows/ear, number of grains/row, 
weight of grain/ear, weight of 100 grain and grains 
yield (ton/ha), were significantly increased by the 
combination ; Cerealen + A-mycorrhizae + 105.0 kg 
N/ha.. The highest values of 100 grain weight were 
38.88 and 36.55 g with Cerealen + A-mycorrhizae + 
105.0 kg N/ha compared with 37.37 and 33.78 g 
control+ 140 kg N/ha, in the two seasons , respectively. 
It can be stated that the treatment: Cerealen and A-
mycorrhizae inoculation had promoted the production 
of maize grains. Similar results were obtained by El-
Khawas (1990), Mekail et al.. (2005), Ogut et al.. 
(2005) and Gomaa (2008) however, once roots emerge 
at seed germination and are colonized by Arbuscular 
and microorganisms, energetic pathways such as 
glycolysis and conversion of conjugate indol acetic acid 
(IAA) to active IAA are stimulated. Also, the 
mycorrhizae spores and microorganisms increases the 
synthesis of the endogenous photo hormones which 
play an important role in formation of a big active root 
system that allow more nutrients uptake and hence may 
promote many of bioactions processes.  
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With regard to the effect of biofertilization on the 

total number of broad-leaved or grassy weeds and total 
dry weight of the same characters the obtained data 
indicated that there were significant differences between 
the three bio-nitrogen treatments in both seasons. 
While, the A-mycorrhizal- + 105.0 kg N/ha 
significantly decreased  total number of broad-leaved 
and grassy weeds, total dry weight of brood-leaved or 
grassy weeds at the two survey after sowing as 
compared with the unfertilized (control) in both 
seasons. Similar, results were reported by El-Bially 
(1995) and Radwan (1998). 
B. Effect of weed control 

  Tables 1 and 2 showed that the growth attributes 
characters responded significantly to weed control 
treatments at different growth stages in both seasons. 
The following three treatments: atrazine + one hand 
hoeing; hand hoeing twice and atrazine as pre 
emergence herbicide had higher growth character than 
the unweeded treatment at three growth stages in the 
two seasons. These results are in agreements with those 
obtained by Shaban et al..  (1990), El-Bially (1995) and 
Mosalem and Shady (1996), while Schans and Weide 
(1999) and Abdel-Samie (2001) obtained maximum 
growth attributes by hand hoeing twice. 

 There were significant increases in the average of 
yield and its components with each weed control 
treatments in both seasons (Table 3). The one hand 
hoeing + Stane gave the highest grain yield ((3.78 and 
4.44 ton/ha) in the first and second season, 
respectively), while the untreated (control) gave the 
lowest grain yield. There results indicated that hand 
hoeing twice and a combination of pre emergence 
herbicides application with one hand hoeing ensure a 
broad spectrum for weed control over a longer period of 
time. To provide a long-term weed-free environment for 
maize, soil herbicides are applied in many cases and 
mechanical control and post-emergence herbicide 
applications are often repeated several times .Similar 
trend was reported by Hussein (1996), Digits (1997) 
and Jat et al..  (1999) who stated that yield of maize was 
significantly increased by hand weeding and pends 
methalin. Knezevic et al..  (2003) reported that band 
spraying with standard treatment at a half-recommended 
rate (atrazine 1.5 litter/fed), combined with mechanical 
weed control brought a satisfactory total weed reduction 
(83-87%). 

 Average total number of broad and grassy weeds 
and total dry weight of weeds as affected by weed 
control treatments at the two growth stages are shown in 
Tables 5 and 6 in both seasons. All weed control 
treatments significantly decreased the average total 

number weeds and dry weight of weeds at all sampling 
dates compared with unweeded check. Atrazine has 
been used for many seasons as major herbicide for weed 
control in maize in the whole world. The use of atrazine 
as a major herbicide for maize can be attributed to the 
great selectivity of this herbicide towards maize 
composed with other herbicide used in maize field. The 
selectivity of atrazine in controlling weeds may be 
attributed to the effect of atrazine in inhibiting 
photosynthesis, RNA synthesis and lipid synthesis in 
susceptible cells but not resistant cells. 

 The reduction in total dry weight of weed per unit 
area under weed control treatment as attributed to the 
decrease in the number of broad and marrow leaves 
weeds. These results agree with those obtained by Khan 
et al.. (1999), Abdel-Samie (2001), Lesnik (2003), 
Nosratti et al..  (2007) and Abou Ziena et al. (2008).  
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  امللخص العريب
والتسميد األرضي بالنتروجني ومقاومة احلشائش إستجابة هجني الذرة الشامية  للتسميد احليوي  
   حممد أمحد عبد اجلواد نصار،فتحي إبراهيم رضوان

هكتار أثرت معنويا على كل الصفات      /كجم١٠٥للنتروجني مبعدل   
د احليوي  وكان التوليف بني التلقيح بامليكوريزا والتسمي     .املدروسة  

هكتـار  /١٠٥باإلضافة إىل التسميد األرضي بالنتروجني مبعـدل        
كانت أفضل املعامالت للحصول على أعلى صفات منو واحملـصول          

 .T.W.C(ومكوناته ومكافحة احلشائش للهجني اجلديد الثالثـي  

هكتـار، ومكافحـة    /وقد وجد أن أعلى حمصول حبـوب      ).310
لـة مببيـد احلـشائش      احلشائش حصلنا عليه من عـزقتني واملعام      

Atrazine         والتلقيح بامليكوريزا والتـسميد احليـوي بالـسرييالني 
  .هكتار/ كجم ن١٠٥والتسميد األرضي بالنتروجني 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

  

أقيمت جتربتان حقليتان يف املزرعة التجريبية البحثيـة لكليـة          
 جامعة اإلسكندرية بالقرية العاشـرة مبنطقـة        - سابا باشا  -الزراعة

هتدف الدراسة لدراسة تأثري     .٢٠٠٨،  ٢٠٠٧س خالل مومسي    أبي
التسميد احليوي والتلقيح بامليكوريزا والتسميد األرضي بالنتروجني       
ومقاومة احلشائش على صفات النمو واحملصول ومكوناته هلجـني         

  ).T.W.C. 310(هجني ثالثي (الذرة الشامية 
ح  النتائج املتحصل عليها أنة ميكن اإلشارة إىل أن التلقيح           توض

   األرضي  بامليكوريزا أو املعاملة بالسماد احليوي السرييالني والتسميد
  


