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Abstract: The aims of this study was evaluated the effectiveness of different fertilizer treatment on yield and
yield components of maize cultivar single cross 704. This study was carried in the Research Farms of Faculty
Agricultural,  Islamic  Azad University in Saveh branch by using randomized complete block design (RCBD)
with 4 replications and 10 different fertilizer treatments was applied as foliar spray and soil application. In this
study some characters such as plant height, grain yield and yield components included number of grain rows
per ear, number of grians per row, ear weight and ear diameter were measured. All measured traits were influence
of different fertilizer treatment, so that the highest grain yield was observed in M treatment (foliar spray of2

complete fertilizer in stem and cob elongation stage) with average yield 10649kgha , M  (foliar spray of1
1

complete fertilizer in stem elongation stage) with average yield 10421kgha  and Z  (foliar spray of Zn fertilizer1
2

in cob elongation stage) with average yield 9846kgha .1
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INTRODUCTION remnants of corn biomass, in addition to the loss in

Corn (Zea mays L.) is one of the important crops of farmer.
cereal  family  with  short  growing  period   and high On the other hand, due to the high pH and high
yield. Corn is high expectation plants and also is percentage of calcium carbonate the absorption of
considered  strategic  crop  for  Iran country. Total micronutrients by corn is faced with numerous problems
amount of annual maize production in Iran is 1,650,000 that are affecting the quantity and quality of this product.
tons in a cropping area of 225,000 ha [1]. However, has Corn needs to Fe and Mn is medium but, this amount for
been into the country about 1.5 million ton of corn for Cu in corn is very low so that the average of elements in
animal and poultry in every year. Overall, the corn shear corn leaves is about 150, 80 and 50 mgkg  respectively
of human food supply is 20% and this amount in poultry (based on dry weight). The average of Fe, Mn and Zn
feed and primary material for industrial product is 5 elements adsorb by corn plant is 1200, 320 and 230
percent. mgkg , respectively. In Iran calcareous soil conditions

On the other hand, soil fertility is an important factor, lead to imbalance use of chemical fertilizer (especially high
which determines the growth of plant. Soil fertility is use of phosphorus), lack of crop rotation, low use of
determined by the presence or absence of nutrients i.e. manure fertilizer, unused of macronutrient in past,
macro and micronutrients, which are required in minute nowadays the lack of these elements in soil and human
quantities for plant growth [2]. In order to achieve high food is more evident and it makes the community suffer
corn yields should provide the right mix of nutrients for from deficiencies of these elements. The important
plants [3]. Unfortunately, due to continued unscientific combined effects of Fe and Zn lack is low blood Iranian
use  of  fertilizer  by  producer  in agriculture sector (Persian anemia), which is also mentioned in foreign
(mainly urea and ammonium phosphate) and also burn the sources.  However, the carried research in this field in Iran

nutrient balance of soil, do not sufficient yield for corn

1
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indicated the impact of micronutrients in increasing the 125-135 days. Cultivate operations was carried by human
yield quality and quantity in different crops [4]. The pH labour and optimum density was found by thinning. The
effect on the absorption of Fe, Mn and Zn is very strong. length and width of each plot were 8 and 4 meter that

Due to the needs of maize for human, livestock and included 5 rows with 75cm distance. The seeds were
poultry  nutrient  and  also  wide  cultivation  area of planted with 15cm distance in 5cm of furrow deeps.
maize in Iran as well as the effect of micronutrient on Fertilizer was used in 8 to 10 leaf stage and other
increasing food production and enrich food nutrient this operation was carried in the suitable times.
study is necessary. The aim of this study was evaluated
the effect  of  micronutrient  element  application  on  yield Fertilization and Spraying: Foliar spray of iron and zinc
and  yield components of maize cultivar single cross 704 fertilizer was applied at stem elongation and ear
in Iran. elongation stage. For this purpose, 50kg iron ( in form of

MATERIALS AND METHODS sulfate) per hectare were applied. Also, soil fertilization

To  assess  the  effects  of  micronutrient element microelement fertilizer, 50 kg/ha zinc sulfate and 50kg/ha
(iron and complete micronutrient fertilizer) on quality, iron sulfate by strip method in 5cm distance of seed i
yield and yield components of maize cultivar single under soil.
cross704 this study was carried out in Researche Farm of
Islamic Azad University of Saveh branch. Saveh province Sampling, Evaluated Character and Statistical
is located in the eastern of Iran, within 34.5° north latitude Calculations: For assessment the character was
and 48.1° east longitude. The climate of this rejoin based considered 100 cm of top and bottom of each plot and two
on Kopen ranking is warm and dry with dry summer. side rows of five rows to purpose margin and was
Important characters of Saveh climate is high sampled of three middle rows with 50 cm long (an area
evapotranspiration more than annual rainfall. The average with 1.125 m ). Grain yield, total biological yield, biological
of daily temperature at 8 months of year is more than 10 °C yield per plant, harvest index, 1000- grain weight, ear
and also in July and August maxim temperature is more diameter, plant height, number of rows per ear, number of
than 30°C. grains per ear rows, cob weight and ear length were

The Experimental Design Used: This study was carried Data analysis of evaluated character was carried by
out using randomized complete block design (RCBD) with statistical software by using Mstatc software. Before
4 replications and 10 treatments. Treatments were; doing analysis of variance normally was assess by
control(C), spray of complete microelement at stem Minitab software.
elongation stage (M ), spray of complete microelement at1

stem elongation stage and also ear elongation stage (M ), RESULTS AND DISCUSSION2

spray of iron fertilizer at stem elongation stage (F ), spray1

of iron fertilizer at stem elongation stage and also ear The effect of different treatment on grain yield,
elongation stage (F ), spray of Zinc fertilizer at stem biological yield, number of rows per row, number of grains2

elongation stage (Z ), spray of Zinc fertilizer at stem per row and ear length at 1% level and harvest index, ear1

elongation stage and also ear elongation stage (Z ), diameter, cob weight and plant height at 5% level were2

application of complete microelement in soil (M ), significant and 1000- grain weight in both levels was nots

application of Zinc sulfate in soil (Z ) and application of significant (Table 1). In this study the highest yield wass

iron sulfate in soil (F ). related to complete fertilizer treatment (M). Using ofs

Experimental Stages increased grain yield significantly (Table 2). This may be
Land Preparation and Cultivation Operation: Preparing due to the complete fertilizer to reason including total
the experimental field was started in the fall of last year nutrient elements and preparing the amount balance of
with a deep tillage and completed with a foliar spray tillage nutrient elements for plant has been produced the highest
and plowing. In this research were used 60 kg N fertilizer yield in corn plant. Farshad and Malakooti [7] reported
and 50 Kg super phosphate fertilizer per hectare and that in Karaj County the effect of potassium and
mixed to soil. Maize seeds single cross 704 was used in microelements on increasing yield in 5% level was
this  study  of late growing group with growing period significant.

iron sequestrin138) and 50 kg zinc element( in form of zinc

application was applied at the rate of 100 kg/ha complete

2

measured at the end of harvest stage.

complete fertilizer during the previous two stages
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Table 1: Variance analysis table of assessment the effect of different treatments on yield and yield components in corn 

Mean Squares of different treatments (MS)
---------------------------------------------------------------------------------------

Character studied Treatment (T) Replication (R) Error (E) Coefficient of Variation (CV)

Grain yield (kg ha ) 13.22 6.24 2159 12.601 **

Biological yield (kg ha ) 2.01 2.13 2458 5.701 **

Harvest index (%) 8.14 1.25 41298 1.12**

Number of rows per ear 6.3 8.6 0.634 2.60*

Number of grains per row 114 524 18.36 12.60**

Ear diameter (cm) 3.24 1.24 2.29 14.50* *

Cob weight (g) 12.15 52.2 4519.1 13.20* *

1000- grain weight (g) 32.2 3418.3 14423 7.10
Plant height (cm) 2.42 546.08 1785.4 8.60*

Ear length (cm) 6.2 24.235 18322 4.90**

*and ** are significant in 1 and 5% level respectively

Table 2: Compared of means of evaluated character in different treatments

Mean Squares of different characters (MS)
---------------------------------------------------------------------------------------------------------------------------------------------------------

Character studied Control M M F F Z Z M Z F1 2 1 2 1 2 S S S

Grain yield (kgha ) 8579 10421 10649 9689 9946 9726 10254 9846 9214 95271 g ab a de bc de ab bcd f ef

Biological yield (kgha ) 19120 21156 21500 19946 20248 19714 20250 9898 19217 191401 c a a b b b b b c c

Harvest index (%) 46.1 49.7 50.1 47.1 49.4 47.5 49.3 48.1 47.3 47.1g ab a f bc f cd e f f

Number of rows per ear 14.1 15.2 15.9 14.5 14.8 14.6 14.9 15.0 14.3 14.4a b a gh ef ef de cd gh gh

Number of grains per row 40.8 45.8 46.5 43.2 44.7 43.7 44.9 45.1 42.5 42.6g a a de cd de bc bc ef ef

Ear diameter (cm) 41.1 43.4 43.8 42.9 43.2 42.8 43.1 43.1bc 42.6 42.5e ab a cd cd bc cd cd

Cob weight (g) 171.5 182.4 185.3 175.9 177.8 176.2 179.2 180.0 174.3 174.8ef ab a cd cd cd cd bc de de

1000- grain weight (gr) 245.1 275.8 278.9 265.1 272.7 267.2 272.8 274.3 262.1 262.4f ab a de bc cd bc ab de de

Plant height (cm) 239.8 247.1 247.9 243.0 244.6 243.2 244.9 246.8 241.8 241.5g a a de cd de bc a ef ef

Ear length (cm) 16.1 18.1 18.6 17.4 18.2 17.5 18.3 17.9 17.2 17.3e ab a bc ab bc ab bc cd bc

*The average different between each row that with common letters are not significant

Yassen  et al. [5] reported that spraying wheat plants In this study the effect of foliar spray was more than
with micronutrients either as a single nutrient or as the of  soil  application micronutrient. Navab and Malakouti
possible combinations markedly increased grain yield. [8] showed that consumption potassium and
The increment ranged between 24-38% as compared with micronutrient in addition to grain yield also improved the
control treatment. The lowest increment (24%) resulted level of grain protein. Also, Farshad and Malakouti [9]
from spraying Fe +Zn and the highest increment value showed that consumption potassium and micronutrient in
(38%) was obtained from spraying Fe + Zn +Mn. It is also addition to increasing the level of grain protein also
noticed that spraying wheat plants with Mn + Fe gave improved their concentration in grains. The effect of
nearly the same highest grain yield. potassium and micronutrient consumption in addition to

Ziaeian and Malakouti [6] reported that corn yield corn grain yields was affective for other characters
increased by using micronutrients. In this study soil including  biological  yield,  ear  diameter,  plant height
application of Zn and Fe was more efficient that foliar and number of grains per ear. While, the effect of
spray  but  foliar spray for Mn was more efficient that soil potassium  and  micronutrient  consumption  on   the
application. Results also showed that the optimal use of 1000- grain weight and cob weight was not significant.
fertilizer not only increased yield and improved the Similarly, potassium fertilizer and micronutrient
quality. Zeidan et al. [7] reported that the highest grain consumption were increased more than 1.5 equal. In the
and straw yields (kg/fed) were obtained with Zn Foliar present study biological yield was increased with different
application on wheat plants. Also Yassen et al. [5] fertilizer treatments. So the highest biological yield was
showed that application of Fe, Mn and Zn significantly obtained by using M  and M  treatments. Also soil
increased grain yield and yield components of wheat application of complete fertilizer, Fe and Zn were effective
compared with control (Spraying plants with tap-water). less than foliar spray application.
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Harvest  index  was  highest with M  and M 3. Koochaki, A., 1992. Agriculture in Arid Regions.1 2

treatments. Foliar spray application of Fe and Zn was University Jhad Press of Mashhad.
efficient than soil application (Table 2). Foliar application 4. Malakouti, M.J. and M. Tehrani, 2001. The role of
with micronutrients (Zn, Mn and Fe) might be due to their micronutrient in increasing agricultural yields.
critical role in crop growth, involving in photosynthesis Tarbitmodarres University Press.
processes, respiration and other biochemical and 5. Yassen, A., E.A.A. Abou El-Nour and S. Shedeed,
physiological activates and thus their importance in 2010. Response of Wheat to Foliar Spray with Urea
achieving higher yields (Zeidan et al., 2010). These results and Micronutrients. J. American Sci., 6(9): 14-22.
are in agreement with those obtained by Serry et al. [10], 6. Ziaeian, A.H. and M.J. Malakouti, 2001. Effect of Fe,
Zeidan [11] Ziaeian and Malakouti [5], Zeidan and Nofal Mn, Zn and Cu fertilization on the yield and grain
[12] and Maralian Habib [12]. quality of wheat in the calcareous soils of Iran. Plant

CONCLUSION Agroecosystems (Eds W.J. Horst, et al.), Kluwer,

The aim of this study was assessment the effect of 7. Zeidan,    M.S.,      Manal      F.     Mohamed   and
micronutrient application on the yield and yield H.A.  Hamouda,  2010.  Effect  of  Foliar Fertilization
components of SC704 maize cultivar grown in Research of  Fe, Mn and Zn on Wheat Yield and Quality in
Farms, Faculty Agriculture, Islamic Azad University in Low  Sandy  Soils  Fertility.  World  J. Agric. Sci.,
Saveh branch. The results showed that the effect of 6(6): 696-699.
micronutrient application on yield and yield components 8. Navab and Malakouti [10].
was important. According to the results of this study the 9. Farshad, R. and M.J. Malakouti, 2000. The effect of
foliar spray application of fertilizer (potassium) with potassium and zinc in the quality and quantity of
micronutrients such as iron, zinc and manganese in corn in karaj. Water and Soil J., 12: 70-75.
addition to increase the quality and quantity of corn can 10. Serry, A., A. Mawardi, S. Awad and I.A. Aziz, 1974.
be reduced the high levels of fertilizer consumption and is Effect of Zinc and manganese on wheat production.
very important for saving in use of fertilizers. In order to First FAO/SIDA. Seminar for plant scientists from
achieve the sufficient yield and efficient use of Africa and near East, pp: 404-409 FAO, Roma.
micronutrients in corn suggested that consumed the 11. Zeidan, M.S., 2001. Response of wheat plants
micronutrient at stem elongation stage and also cob (Triticum aestivum L.) to different methods of Zinc
elongation stage. fertilization in reclaimed soils of Egypt. Plant
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