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 To evaluate the effects of urea foliar application in different concentration on grain 

filling period and yield of corn an experiment was conducted in spit plot on the basis of 

randomized complete block design with three replications during growing season of 
2008. Treatments were three levels of concentration of N foliar application (%3, %5 

and %7) and seven methods of application (control, tasseling , bearing , beginning of 

seed filling, seed pasty, beginning of seed filling + tasseling  and all the stages . 
Analysis of data revealed that using different concentration increased in the number of 

leaves, grain length and height of corn significantly 5%; but in diameter of middle stem 

and grain yield at 1% and effects of different methods in the number of leaves and grain 
yield at 1%, in grain length and diameter of stem at 5% and finally, mutual effect of 

them on the number of leaves, grain length, 100-grains weight, diameter of stem, height 

of corn and grain yield affected significantly at %1 level of probabilities. This study 
showed that N Foliar application increased quality in compared with control treatment. 

The highest number of leaves (11 number) in seed pasty with 7%, grain length (1.23 

cm) in bearing with 3%, 100-grains weight (45.87 g) in tasseling with 3%, diameter of 
middle stem (2.3 cm) in tasseling with 3%, height of corn (86.9 cm) with 3% in all the 

stages and grain yield (20370 g.ha-1) in tasseling with %3 were obtained. 
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INTRODUCTION 

 

 Corn, Zea mays L., (“maize” at it is known throughout much of the world) is a cereal crop, a member of the 

grass family. Corn is grown around the world and is one of the globe's most widely used food staples; corn 

varieties are directly used for food and animal feed or processed to make food and feed ingredients [14]. Various 

foliar nitrogen (N) fertilizer products are sometimes promoted as an option for spring fertilization of wheat. 

These products range in analysis and can include straight nitrogen products or mixtures of N plus other macro 

and micro nutrients. The straight nitrogen products will typically have an analysis similar to traditional liquid N 

fertilizers, such as 25 to 30 percent N. One of the reasons the foliar products have not been found to be more 

effective than traditional soil application is that only a small portion of the N applied as a foliar application to 

wheat actually moves into the plant through the leaf tissue. An excellent study done in Canada a few years ago 

found that when care was taken to prevent foliar applied N from reaching the soil, only 8-12% of the applied N 

was recovered by the plant, compared to 35 to 70% of soil applied N being taken up by the plant [8]. 

 Plants need correct ratios and levels of properly-configured nutrients if they are to eagerly grow, bloom and 

yield. During a plant's life cycle, it needs different types and ratios of nutrients. The quality of nutrient formulas 

also affects the degree to which nutrients are available to plants. Macronutrients are elements that plants most 

need such as nitrogen [16]. However, N is the most expensive nutrient for growing grain crops. Bundy et al. 

(1999) estimated that in the 12 states of the North Central United States, at least 3.3 million tone of N fertilizer 

was applied annually to corn at a cost of $800 million. Nitrogen fertilizer is universally accepted as a key 

component to high corn grain yield and optimum economic return. Over application is more frequent since 

producers have an economic incentive to err more frequently in that direction [11]. There for farmers use foliar 

application of method that it dependent on conditions. Foliar application often is effective and economic method 

for quality improvement of nutrients in the plants [12]. Chauhan et al (2004) reported that foliar sprays of 

concentrates urea induced defoliation to wheat increased mean wheat yield by 29% from 2.4 t.h
-1

 in the no-leaf 
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residue or pearl omelettes plots to 3.1 t.ha
-1

. Also, Abad et al (2004) reported that N fertilization and foliar were 

effects on du rum wheat yield and quality kg.ha
-1

 of N was applied as a urea foliar spray at the flay leaf stage. 

The average grain yield ranged from 2422 to 5730 kg.ha
-1

 depending on the year and location. Effect of foliar 

application of an olive is that foliar application increases in grain protein concentration of about 22%, grain 

starch concentration of about 5%, grain yield of about 4% [15]. Increasing N levels from 30 to 40 kg N/faddan 

significantly increased number of pods/plant, weight of pods/plant, weight of seeds/ plant, 100-seed weight, pod 

yield/faddan, seed yield/faddan and straw yield/faddan (6). The research of effect of soil and foliar application 

of N during pod development on the yield of soybean plants viewed that application of at pod-filling stag either 

to the soil or to the foliage increased fruit–set, weight of pools and the yield of oil and protein in seed. The most 

effective treatment was a foliar application of 1% urea [3]. 

 The purpose of this experiment was effect of urea foliar application in different concentration on grain 

filling period and yield of corn. We tried to know N application of best stage and the important effect on yield 

and the other characteristics.  

 

MATERIALS AND METHODS 

 

 A split plat experiment based on randomized complete block design with three replications was conducted 

during growing season of 2008 at Tabriz Islamic Azad University, Agricultural Research station in Tabriz, 

North West of Iran. Treatments consisted of three N Foliar application concentrations (NAFC) (3%, 5%, and 

7%) as the first factor and seven application stages (tasseling, earing, beginning of seed filling, seed pasty, 

tasseling + seed filling and all stages) as the second factor. Each plot consisted of 4 rows, 5 m long, 2.4 and 60 

cm apart. Seeds were placed in to soil to a depth of 4 cm and 20 cm apart on the rows. Planting did the end of 

May. Based on the results of soil  analysis , 300 kg urea, 150  kg triple super phosphate and 100 kg potassium 

sulphate were applied to soil as the starter fertilizer prior to planting when the plants were  at 4-6 and 10-12 leaf 

stages, thinning,  weeding and nitrogen top dressing were performed. Plots that were used as control were 

sprayed with pure water to wash overlapping N application. N Foliar application in different concentration (3%, 

5% and 7%) did in different methods in corn (704 Hybrid). Foliar application did early in the morning for 

absorption of urea. An area of 2.m
2
 height, leaf area index (LAI), leaf dry weight and diameter stem. Seed in 

row, row in ear, seed in ear, shoot dry weight, harvest index; fertilizer using efficiency and seed yield were 

measured. Harvest index was calculated average of seed weight divide to average of seed weight t shoot dry 

weight and fertilizer using efficiency was plant dry weight with using fertilizer t plant dry weight with un using 

fertilizer divide to range of fertilizer for every plot and seed yield of 2.m
2
 was average of full seed weight in 

area harvest (g.m
-2

). MSTATC and Excel were used to analyses data and draw graphs respectively. 

 
Table 1: Analysis of mean squares for the traits studied. 

  Mean Squares 

Height of 
Corn 

(cm) 

Grain Yield 
(gr.ha-1) 

Diameter of 
Middle Stem 

(cm) 

Number 
of  

Leaves 

Grain 
Length 

(cm) 

Grain 
width 

(cm) 

100-Grain 
Weight 

(gr) 

df S.O.V 

5.963 ns 211419.397ns 0.002 ns 0.092ns 0.02ns 0.001ns 88.249ns 2 Rep 

1116.919 * 74542185.248** 0.511 ** *0.169 *0.043 0.008ns 99.402ns 2 Concentration 

77.625 2517563.514 0.027 0.022 0.005 0.004 35.235 4 Error 1 

39.573 ns 15882923.809** 0.02 * **0.392 *0.007 0.002ns **66.741 6 Methods 

159.62 ** 18452085/973** 0.104 ** **0.378 **0.012 ns 0.003 **52.033 12 C*M 

25.932 1114620.416 0.007 0.113 0.002 0.002 11.786 36 Error 2 

6.98 7.34 4.57 3.23 4.31 5.6 11.88 - CV% 

Ns, * and ** non-significant, significant at 5% and 1% respectively 
A: concentration of foliar application  

B: different methods of concentration 

 
Table 2: Analysis of some parts of corn (704). 

Grain Yield 

( gr.ha-1) 

Diameter of 

Middle Stem 

(cm) 

Number of  

Leaves 

Grain Length 

(cm) 

Height of Corn 

(cm) 

100-Grain 

Weight 

(gr) 

 

treatment 

10410    F 

20370   A 

18590   AB 
14930   CD 

14100   DE 

17590   B 
17910   B 

14010   DE 

13920   DE 
17030   BC 

13650   DE 

12620   DEF 

1.900   CDE 

2.300   A 

2.200   AB 
2.200   AB 

1.867   CDE 

2.033   BC 
2.000   BCD 

1.900   CDE 

1.800   DEF 
1.867   CDE 

1.800   DEF 

1.833   CDE 

10.70    AB 

10.50    ABC 

10.97    A 
10.40    ABC 

10.10    BC 

10.33    ABC 
10.53    ABC 

10.70    AB 

9.967    BC 
10.47    ABC 

10.30    ABC 

10.80    AB 

1.100      BCDE 

1.200      AB 

1.233      A 
1.133      ABCD 

1.000      E 

1.200      AB 
1.167      ABC 

1.100      BCDE 

1.133      ABCD 
1.100      BCDE 

1.067      CDE 

1.067      CDE 

75.12      ABCD 

83.50      AB 

78.47      ABC 
73.80      BCD 

76.17      ABCD 

73.07      BCD 
86.90      A 

75.12      ABCD 

69.43      CDE 
75.80      ABCD 

83.17      AB 

67.10      CDE 

26.10   B 

45.87  A 

32.70   B 
27.50   B 

28.23   B 

29.10   B 
32.57   B 

26.10  B 

27.33   B 
29.07   B 

24.70   B 

26.90   B 

a1b1 

a1b2 

a1b3 

a1b4 

a1b5 

a1b6 

a1b7 

a2b1 

a2b2 

a2b3 

a2b4 

a2b5 
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17760   B 

11680   EF 

13280   DE 

13550   DE 

11820   EF 
12790   DEF 

12430   DEF 

11670   EF   
12000   EF 

2.000   BCD 

1.567   G 

1.900   CDE 

1.767   EFG 

1.600   FG 
1.600   FG 

2.033   BC 

1.767   EFG 
1.867   CDE 

10.30    ABC 

10.60    ABC 

10.70    AB 

10.20    ABC 

9.767    C 
9.967    BC 

11.00    A 

10.00    BC 
10.23    ABC 

1.067      CDE 

1.033      DE 

1.100      BCDE 

1.067      CDE 

1.000      E 
1.033      DE 

1.100      BCDE 

1.067      CDE 
1.033      DE 

74.20      BCD 

70.83      BCDE 

75.12      ABCD 

69.80      CDE 

58.77      E 
64.87      DE 

78.60      ABC 

60.37      E 
60.37      E 

29.57   B 

26.47   B 

26.10   B 

28.90   B 

28.27   B 
25.87   B 

30.97   B 

29.27   B 
25.27   B 

a2b6 

a2b7 

a3b1 

a3b2 

a3b3 

a3b4 

a3b5 

a3b6 

a3b7 

 

Table 3: Simple alliance in some characteristics of corn (704) 

 
Number of   

Leaves 

 
Diameter of 

middle Stem 

 
100-Grain 

Weight 

 
Grain 

width 

 
Grain Length 

 
Grain 

Yield 

 
Height of 

corn 

 

      0.1 Height of corn 

     0.1 0.361** Grain Yield 

    0.1  **0.611 0.324** Grain Length 

   0.1 **0.401 0.163 0.351** Grain width 

  0.1 0.231  **0.601  **0.606 0.22 100-Grain Weight 

 0.1 **0.441 0.304* 0.559** ** 0.609 0.425** Diameter of  middle Stem 

0.1 0.306* *0.288 0.006 * 0.307 *0.273 0.163 Number of  Leaves 

Ns, * and ** non-significant, significant at 5% and 1% respectively 

 

RESULTS AND DISCUSSIONS 

 

The number of leaves: 

 Analysis of the data illustrated that the different concentration at 5% and their application methods and 

mutual effect of them in the number of leaves had effective significantly at 1% level of probabilities (table 1). 

The highest number of the leaves were 11 number in the seed pasty stage and the minimum number of its was 

9.767 number in the bearing and 7% concentration; then the stage of the seed pasty was 12.62% more than the 

bearing. The foliar application in 3% concentration has increased in the bearing that it was 2.14%. The other 

stages in this concentration had the lower number of the leaves. The maximum of the leaves in 5% 

concentrations were in the seed pasty that had increased by 0.56%. Besides, the number of the leaves in 7% 

concentrations has risen by 2.42% in the seed pasty. All the concentrations which described about them, 

compared with the control (table2). It seems that the number of the leaves in corn was changeable in result of 

falling old leaves (low leaves) as well as this happing were related to the maintenance of the young leaf (top 

leaf) on several cereals (9). This character correlated with grain yield by (r = 0.273), grain length (r = 0.307), 

100-grain weight (r = 0.288) and diameter of middle stem (r = 0.3.6) at 5% probability (table 3). 

 

Grain length:  

 Analysis of the data revealed that the using of the different concentration, their application methods and 

then mutual effect of them on the grain length (cm) affected significantly at 5% and 1% level of probabilities 

(table1). The highest and the lowest length of the grains made 1.23 and 1 cm in the bearing at 3% concentrations 

and the bearing at 7% concentrations and %3 concentration was 23.3% more than 7% ones. Increasing in the 

bearing, tasseling + beginning of filling period, tasseling and all the stages with 3% concentrations were found 

to be 16.87%, 13.74%, 10.61% and 10.61% in compared with the control; but in 5% concentration wasn’t like 

that and the tasseling  in compare with the control was high by 7.39%. The foliar spraying with 7% 

concentration could increase the length of grain in the bearing stage in compare with the control treatment that 

was 4.26% (table2). Besides furthermore, the grain length with height of corn (r = 0.324) and yield of grain (r = 

0.611) was correlated at 1% probability (table 3).  

 

Grain width: 

 It’s clear that the width grain can’t affect by the environmental factors (table1). Therefore the using of 

scientific method and activity should be performed by genetic experiment. Because of precise information about 

fertilization, grain width can’t be affected by the environmental factors; also, this character may not change by 

foliar application. Furthermore, the grain width had correlated with the grain length by (r = 0.401) at 1% 

probability (table 3). 

 

100-Grains Weight:   

 Analysis of the data indicated that the applying of application methods and mutual effect of application 

method and different concentration, on 100-Grains weight affected significantly at 1% level of probabilities 

(table1). The maximum and the minimum of its produced in the the tasseling with 3% and the beginning of the 

seed filling with 5% concentration by 45.87 and 24.7 g, respectively; and the tasseling was 85.71% more than 

the beginning of the seed filling. In 3 percentage of concentration, the tasseling had the high weight of 100-
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grains; also moreover, it in compare with the control showed rise that was 75.68%. N foliar application in the 

other concentrations hasn’t had any effective (table2). This factor with grain yield (r = 0.606) and the grain 

length (r = 0.601) at 1% probability had positive correlation (table 3). 

 

Diameter of Middle Stem: 

 Analysis of the data revealed that the utilizing of application methods and then both different concentrations 

and mutual effect of them on the diameter stem (cm) affected by significantly 5% and 1% level of probabilities 

(table1). The highest and the lowest diameter stem have produced 2.3 and 1.567 cm in the tasseling in 3% 

concentration and all the stages at 7% concentration that 3% was 46.78% more than 7%. Increased values of 

tasseling with 3% concentrations were found to be 21.7% as compared with the control; but 5% concentration 

was against of it and the minimum of treatments in compare with the control was the tasseling + the beginning 

of the seed filling to be 5.82%. The foliar spraying with 7% concentration raised slightly the diameter in bearing 

in contrast with the control that was 7.41% (table2). The middle of the diameter stem has correlated with yield 

of the corn (r = 0.609) and the length of the grain (r = 0.559) at 1% probability (table 3). This correlating can be 

illustrated the importance of the stem and its role in the grain filling. Accordingly, the increasing of the diameter 

stem has affected by yield of the corn.   

 

Height of Corn: 

 Analysis of the data showed that different concentrations and mutual effect of concentrations and 

application methods in height of the corn affected significantly at 5% and 1% level of probabilities (table 1). 

The maximum and the minimum height of the corn was 86.9 cm in all the stages with 3% and 58.77 cm in the 

bearing with 7% concentration that 3% was 47.86% more than 7%. The foliar application in all the stages with 

3% concentration increased height in compared with the control and similarly increased the beginning of the 

seed filling and the tasseling + the beginning of the seed filling that was 17.75% and 18.93%. In the beginning 

of the seed filling with 5% concentration was found to be 10.63% as compared with the control; but this 

concentration in contrast with the tasseling and the seed pasty was 19.8% and 23.95%. N foliar application with 

7% shot up the heights of the corn in the seed pasty and the bearing was 4.55% and 33.74% more than the 

control (table 2). On the other hand, the height of the corn has correlated with the height of bush (r = 0.676) and 

the lowest amount of the diameter of the stem (r = 0.638) at 1% level of probability (table 3). During of N foliar 

application, increasing of N caused rising of wheat height [7].   

 

Grain Yield: 

 Analysis of the data showed that application methods, different concentrations and also, mutual effect of 

them in the yield of the grain affected significantly at 1% level of probabilities (table 1). The maximum and the 

minimum of the yield produced in the tasseling and the control treatment with 3% concentration with 20370 and 

10410 g.ha
-1

 that the tasseling was 48.89% more than the control ones. The tasseling, all the stages, the 

beginning of the seed filling + the tasseling and the bearing with %3 concentration had  increased by 62.2%, 

42.60%, 40.1% and 48.02% as compared with the control treatment; respectively. The tasseling + the beginning 

of the seed filling and the bearing with 5% concentration were 41.40% and 35.59% more than the control 

treatment. The tasseling with 7% concentration was 5.73 percentage more than control (table 2). In this study, N 

foliar application in the different concentrations rose the grain yield in compared with the control; also, the best 

method and the concentration was the tasseling with %3. Rashid and colleagues (2008) in their project on the 

effect of N levels and application methods on yield and quality of sorghum concluded the grain yield increased 

from 2.92 to 5.61 t.ha
-1

 in the plots that were treated by 90 kg.N.ha
-1

 in compared with the control plots. 

Accordingly, the other experiment illustrated that there was a significant difference between the control (water 

foliar application) and the urea foliar application that had done in 3 times. These results were overlap to up 

(Arif, 2006). In addition, Zeidan and co-workers (2006) indicated that effect of nitrogen fertilizer and plant 

density on yield of quality of the corn could cause the grain yield. That increased by consumption of N-fertilizer 

in contrast with the control that the grain yield of cereals conclude the number of grain in m
2
 and grain weight. 

Some reports described that the capacity of grain for photosynthesis material is important factor for yield of 

potential. It is clear that firstly N foliar with different concentrations in contrast with control treatment has been 

increased in yield. Secondly, tasseling with 3% was the best concentration and stage. Although, this amount of 

urea affected by physiological needing and increasing in photosynthesis efficiency in tasseling stage [13]. This 

factor correlated to the height of the corn (r = 0.361) at 1% probability; too (table 3).     

 

Conclusion: 

 Obtainable results from this study indicate that N foliar application in the different concentrations had 

different effect on the yield and the different parts of the yield of the corn (704). The foliar application with 3% 

went up all the parts' weight of this plant in compared with the control treatment in this position; but the using of 

the high concentrations weren`t useful. Following this, N foliar application in the different methods had the 
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different effect on the yield of other parts of the corn (704). The maximum number of the leaves, the grain 

length, 100-grains weight, the diameter of the middle stem, the height of the corn and the grain yield were in the 

seed pasty, the bearing, the tasseling, the tasseling, all the stages, the tasseling stages.  
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Fig. 1: Nitrogen foliar application concentration in different growth stages effect on the number of leaves. 
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Fig. 2: Nitrogen foliar application concentration in different growth stages effect on grain length. 
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Fig. 3: Nitrogen foliar application concentration in different growth stages effect on 100- grain weight. 
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Fig. 4: Nitrogen foliar application concentration in different growth stages effect on diameter of middle of stem. 
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Fig. 5: Nitrogen foliar application concentration in different growth stages effect on height of corn. 
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Fig. 6: Nitrogen foliar application concentration in different growth stages effect on grain yield. 

 

REFERENCES 

 

[1] Abad, A.J. Lioveras and J. Michelena, 2004. Nitrogen fertilization and foliar urea effects on durum wheat 

yield and quality and on residual soil nitrate in irrigated Mediterranean conditions. Field Crops Research, 

87(2-3): 257-269. 



59                                 Hamideh Shirvani Sarakhsi and Mir Hamid Shirvani Sarakhsi,2014 

Advances in Environmental Biology, 8(17) September 2014, Pages: 53-59 

[2] Arif, A.J. Lioveras and J. Michelena, 2006. Nitrogen fertilization and foliar urea effects on durum wheat 

yield and quality and on residual soil nitrate in irrigated Mediterranean conditions. Science Direct-Field 

Crops Research, 87(2-3): 257-269.  

[3] Ashour, N.I. and A.T. Thalooth, 2003. Effect of soil and foliar application of nitrogen during pod 

development on the yield of soybean (Glycine max (L.) Merry) Plants. Field Crops Research, 6: 261-266. 

[4] Bundy, L.G., D.T. Walters and A.E. Olness, 1999. Evaluation of soil nitrate tests for predicting corn 

nitrogen response in the North Central Region. North Central Reg. Res. Publ. 342. Wisconsin Agric. Exp. 

Stn., Univ. of Wisconsin, Madison. 

[5] Chauhan, Y.S., A. Appuhun, V.K. Singh and B.S. Dwivedi, 2004. Foliar sprays of concentration urea at 

maturity of pigeon pea to induce defoliation and increase its residual benefit to wheat. Field Crops 

Research, 89(1-10): 17-25. 

[6] El-Habbasha, S.F., M.H. Taha, and N.A. Jafar, 2013. Effect of nitrogen fertilizer levels and zinc foliar 

application on yield, yield attributes and some chemical traits of groundnut, Research Journal of 

Agriculture and Biological Sciences, 9(1): 1-7.  

[7] Feizi Asl, V. and G.H.R. Valizadeh, 2000. Effect of urea foliar application in different stages on yield and 

the rate of protein in wheat (sabalan), 18 issue, (1): 11-20. 

[8] Mengel, D., 2014. Foliar nitrogen fertilizer products for wheat. Kansas State University, Green book data 

solution. 

[9] Nour Mohamadi, G.A. Siadat and A. Kashani, 2009. Agronomy (Cereal Crops). Shahid Chamran 

University, pp: 446. 

[10] Rashid, A., R.U. Khan and H. Ullah, 2008. Influence of Nitrogen Levels and Application Methods on 

Yield and Quality of Sorghum. Pedosphere, 18(2): 236-241. 

[11] Scharf, P.C., N.R. Kitchen, K.A. Sudduth, J.G. Davis, V.C. Hubbard and J.A. Lory, 2005. Field-scale 

variability in optimal nitrogen fertilizer rate for corn. Agron. J., 97: 452–461. 

[12] Singh, M.V., 2007. Efficiency of seed treatment for ameliorating Zinc deficiency in crops. Proceeding of 

Zinc Crop Conference, Istanbul, Turkey. 

[13] Slafer, G.A. and R. Savin, 1994. Source-Sink Relationships and grain Massat different position within the 

spike in Wheat. Field Crop, 37: 39-49. 

[14] Soyatech, LLC., 2000-2012. P.O. Box 1307. Southwest Harbor, ME 04679. USA. 

[15] Tejada, M. and J.L. Gonzalez, 2003. Effects of foliar application of a by-product of the two-step olive oil 

mill process on rice yield. European Journal of Agronomy, 21(1): 31-40. 

[16] Wheel, A. and BC. Abbotsford, 2007. Advanced Nutrients. 109-31063 (604) 854 6793. 

"info@advancednutrients.co".   

[17] Zeidan, M.S., A. Amany and M.F. E1-Kramany, 2006. Effect of N-fertilizer and plant density on yield and 

quality of maize in sandy soil, J. Agri and Biol.Sci., 2($): 156-161. 

 

 

mailto:info@advancednutrients.com

