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Abstract 

In order to determine the growing characteristics and detecting the morphological bases of yield difference, study 

of relations between different traits with each other and with grain yield, determining the most important 

effective traits on yield in hybrids of seed corn and comparison of native and foreign hybrids had been studied 

and classification of them had been done on the basis of morphological traits. For this purpose an experiment 

carried out in 2007 at Moghan agricultural research center. In this experiment, 28 hybrids of seed corn (18 

foreigner hybrids and 10 native hybrids) were studied in two different experiments with using a complete 

randomized block designed in 4 replications. Hybrids of both groups had meaningful differences in some 

characteristics. In this test some of medium maturing foreigner hybrids had low yield in comparison with the 

early maturing native hybrids, this result showed the different reactions of these hybrids in studied test 

conditions (P<0.05). Public heritability, the yield, number of seed rows, number of seeds per row, 1000- grain 

weight, plant height, ear height, number of  tassel branches, number of leaves, location of appearance of ear, And 

length of leaf in hybrids of these two groups was high. 
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Introduction 

Maize is an important multi-purpose crop used for 

food, fodder, chemicals and biofuels. According to the 

FAO, total world maize production reached 6.37×1012 

tons (http://nue.okstate.edu/ Crop Information/) in 

2003, higher than wheat or rice. In developing 

countries such as China, a huge demand for maize is 

expected due to the increase in animal production 

and biofuel requirements. Yield increase in maize is 

largely due to larger nitrogen (N) fertilizer inputs 

(Dai, 1998). 

 

Maize (Zea mays L.), is a cereal with a remarkable 

potential for production, it is the third most 

important grain crop after wheat and rice and it 

accounts for 4.8% of the total cropped land area and 

3.5% of the value of agricultural output (Ahmad et al., 

2011). Maize due to capabilities such as adaptation to 

different climatic conditions (from 58 degrees to 4 

degrees south and north from sea level to an altitude 

of 4000 m), Resistance to drought, high performance, 

power, frequency of exposure, accept full 

mechanization and usage of several widely cultivated 

in many countries. Corn addition to being very good 

forage for livestock is also unique in terms of energy 

supply for livestock and poultry. 

 

Large variation was observed for all the characters 

studied except days to flowering, days to maturity and 

protein content. Correlation and path coefficient 

analyses showed that biological yield and harvest 

index were the major direct contributors to seed yield. 

The 100-seed weight, plant height, days to flowering 

and maturity, canopy width, and protein content 

contributed to seed yield mainly through indirect 

effect via biological yield and harvest index. The 100-

seed weight and seed yield were major contributors to 

biological yield. Major contributor to protein content 

was days to maturity (Sing et al., 1990). 

Determination of importance and effectiveness of 

yield components is main target. Besides, relationship 

between yield characters and yield may change in 

various trials and agronomical and breeding 

programs. Determining and processing effective yield 

components and relationships between them causes 

significant yield increase and leads better results. 

Chand et al., (1975), Katiyar et al., (1977), İslam & 

Begüm (1985), Malik et al., ( 1988), Khan et al., ( 

1989) and Gravaes & Helms (1992) reported that 

grain yield had positive relationship with plant 

height, number of branches, number of pods per 

plant and 100 seed mass. 

 

The genetic diversity of crop species is the result of 

natural selection on the wild parents and human 

intervention. The extent and distribution of the 

genetic diversity in a crop depends on its breeding 

system, geographical, ecological and human factors. 

Conservation of genetic variability is essential for 

present and future human wellbeing (Tiranti 2006). 

Study of genetic diversity is essential for 

conservation, management and to identify the hybrids 

(Franklin 2009). The genetic diversity among and 

within landraces makes them a valuable resource as 

potential donors of genes for breeding purposes, 

diversification of production, developing new farming 

systems and new quality products (Soleri & Smith 

1995, Jing et al. 2010). To develop crop varieties and 

attain significant progress in breeding programs, it is 

essential to know the relationship between seed yield 

and its component (Assady et al. 2005). 

 

Plant density determines the degree of competition 

among plants (Ipsilandis and Vafias, 2005; Kgasago 

et al., 2006). Fasoula and Tollenaar (2005) indicated 

the number of plants per unit area has been 

significant to assess the conduciveness of seedbed in a 

microenvironment. Therefore, at low densities, grain 

yield is limited by number of plants, whilst at higher 

densities decrease due to competition. An increase in 

plant density ensures uniform crop stand (Elliot et 

al., 1993; Tollenaar et al., 1994), and also increase 

grain yield and water productivity, particularly under 

rainfall limited regimes (Lamm et al., 2009). 

However, in semi-arid regions, the risk of crop failure 

increases as density increases (Jagtap and Chan, 

1999). An optimum plant density is which yields the 

most grain under non-limiting conditions (Modarres 
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et al., 1998). The objective of the present study was to 

determine the maize hybrids on Performance 

characteristics. 

 

Materials and methods 

Planting bed preparation  

The research was implemented in crop year 2007 in 

the fields of Agriculture and Natural Resources 

Research Center of Ardabil Province (Parsabad 

Moghan) as a second crop after wheat. In terms of 

Climatology, Moghan is moderate and semi-arid 

region, with hot summers and relatively wet and mild 

winters with dry winds and cold, with frosts is 

limited. 

 

The desired field after wheat harvest in the first half 

of July was deep plowing with moldboard plow and 

ground preparation operations based, including disk 

and furrow before planting was carried out. 

 

Before conducting the experiment the physical and 

chemical properties of soil was determined, and 

texture, soil pH and the amount of fertilizer needed 

for corn was determined. 

 

Calculations and statistical analysis 

In this experiment, 28 hybrids of seed corn (18 

foreigner hybrids and 10 native hybrids) were studied 

in two different experiments with using a complete 

randomized block designed in 4 replications. 

 

Principal component analysis on standardized data 

was performed using SPSS software. For data 

analyzing and drawing graphs computer software 

MSTAT-C, SPSS-13 and EXCEL 2007 was used. 

 

Results and discussion 

Days to maturity 

The mean comparison of this character showed that 

the hybrid (ZP684) of the medium maturity group 

with 138.3 days, and hybrid (BC582) with 128.3 days 

were the later and earliest hybrid group respectively 

(Table 1). 

Considering that the second crop due to climate 

conditions and in spite of rainfall in the end season. 

Earliness is a desirable trait. Each hybrid has lower 

number of days to maturity, and yet has more yields, 

would be more favorable hybrid. 

 

Number of days to pollination  

The mean comparison showed that the hybrid (OH 

43.1- 42 x K56) have the greatest number of days to 

pollination with average 57 days and the lowest pollen 

number hybrid 10 (Szegedi 433) with a mean of 50 

days. Cross et al., (1973) have suggested that 

increasing periods from planting to silk, increase with 

height and leaf area will lead to increased grain yield. 

 

The number of days to forelock 

Mean comparison using Duncan Test (5%) indicated 

that early hybrids (first experiment), showed the 

highest forelock days of hybrid (OH 43.1- 42 x K56) 

with an average of 61 days and the lowest related to 

hybrid number 10 (Szegedi 433) with a mean of 52 

days. 

 

Distance between pollination to forelock 

The mean comparison of medium maturity hybrids 

show that the hybrid No. 10 (Ossk602) with an 

average of 4.5 days and hybrids, No. 5, 9 and 14 

(BC678, BC682 and KSC704) with an average of 2.25 

days showed the highest and lowest distance between 

pollination to the forelock. 

 

Table 1. Multiple linear regression coefficients of 

equations grain yield based on different 

characteristics of regression desc. 

Regression 
coefficients 

The remaining parameters 
in the model 

-12.717** Days to maturity 

-1.184** Number of days to pollination 

0.297* The number of days to forelock 

-0.761* Distance between pollination to 
forelock 

-2.616 The width of origin 

0.771 Correlation coefficient 
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Table 2. The means of equations grain yield based on 

different characteristics. 

hybrids 
Days to 

maturity 

Number 
of days 

to 
pollina-

tion 

The 
number 
of days 

to 
forelock 

Distance 
between 

pollination 
to forelock 

internal 128.3b 60.5a 63a 2.25b 
foreign 138.3a 57.59b 60.85b 4.5a 

 

Conclusion 

The results show that in addition to genetic factors, 

environmental factors are involved in determining the 

characteristic distance between pollination to the 

forelock. And the environmental factors effects are 

more than genetic factors. 

 

Acknowledgment 

The researcher wishes to thank Research Vice 

Chancellor for his assistance. 

 

References 

Ahmad S Q, Khan S, Ghaffar  M and Ahmad F. 

2011. Genetic Diversity Analysis for Yield and Other 

Parameters in Maize (Zea mays L.) Genotypes. Asian 

Journal of Agricultural Science  3(5), 385-388. 

 

Assady  B, Dorri  H R and Vaezi  S. 2005. Study 

of genetic diversity of bean (Phaseolus vulgaris L.) 

genotypes by multivariate analysis methods. The first 

Iranian Pluse symposium, research center for plant 

sciences. Ferdowsi University of Mashhad, Mashhad, 

Iran. pp: 650. 

 

Chand H, Srivastava I S  and Trehan R B. 1975. 

Estimates of genetic parameters, correlation 

coefficient and path coefficient analysis in gram 

(Cicer arietinum L.). Madras Agricultural Journal 62, 

178-181. 

 

Elliot  PC, Franje HS and Moody K. 1993. Effect 

of tillage on upland crops and weeds in Claveria, 

Misamis Oriental. Philippine Weed Science Journal 

20, 62 - 71. 

 

Fasoula VA and Tollenaar M. 2005. The impact of 

plant population density on crop yield and response to 

selection in maize. Maydica  50 (1), 39-48. 

 

Franklin C J, Sudheer Mohammed M M, 

Thomas  G, Varghese  G, Selvaraj  N and Dorai 

M. 2009. Genetic diversity and conservation of 

common bean (Phaseolus vulgaris L., Fabaceae) 

landraces in Nilgiris. Current Science 97, 227-232. 

 

Gravaes  K A  and Helms R S. 1992. Path analysis 

of rice yield and yield components as affected by 

seeding rate. Agronomy Journal 84, 1-4. 

 

Ipsilandis  CG and Vafias BN. 2005. Plant density 

effects on grain yield per plant: Breeding implications. 

Asian Journal of Plant Science 4 (1), 31 - 39. 

 

İslam  M O and Begüm B. 1985. Stability of 

chickpea variety for sowing date in Bangladesh.  

International Journal of Agricultural Sciences 55, 

228-232. 

 

Jagtap SS and Chan AK. 1999. Agrometeorological 

aspects of agriculture in the sub-humid and humid 

zones of Africa and Asia. Invited paper for the 

international workshop on agrometeorology for the 

21st century. Conference Africa. Pp 1-35. 

http://www.agen.ufl.edu/~sjagtap/ssj/wmodoc.pdf 

 

Jing  R, Vershinin  A, Grzebyta  J, Shaw  P, 

Smýkal  P, Marshall  D, Ambose  M J, Ellis  T N 

and Flavell  A J. 2010. The genetic diversity and 

evolution of field pea (Pisum) studied by high 

throughput retrotransposon based insertion 

polymorphism (RBIP) marker analysis. BMC 

Evolutionary Biology 10, art.44 [doi:10.1186 /1471-

2148-10- 44] 

 

Katiyar  R P, Prased J, Sigh R B  and Ram K. 

1977. Association analysis of grain yield and its 

components in segregation population of chickpea. 

Plant Breed Abstract 48, 4965. 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0CCMQFjAB&url=http%3A%2F%2Finternationalscholarsjournals.org%2Fjournal%2Fijas&ei=-kyiVOTnIcrraomfgtAE&usg=AFQjCNEsKHFWn4ZtYJauDCBbYtDOBrJS4w


J. Bio. & Env. Sci. 2015 

 

195 | Jalili 

Kgasago  H, Reinhardt  CF, Steyn JM and 

Ma’ali S. 2006. Effect of planting dates and densities 

on yield and yield components of short and ultra-

short growth period maize. M.Inst. Agrar 

Dissertation, University of Pretoria, South Africa. 

 

Khan  I A, Bashir M  and Malik B A. 1989. 

Character association and their implication in 

chickpea breeding. Pakistan Journal of Agricultural 

Science 26, 214- 220. 

 

Lamm FR, Aiken RM and Abou-Kheira AA. 

2009. Corn yield and water use characteristics as 

affected by tillage, plant density, and irrigation. 

American Society of Agriculture and Biology 

Engineers  52 (1), 133-143. 

 

Malik  B A, Khan I A  and Malik M R. 1988. 

Genetic variability and correlation among metric 

traits in chickpea. Pakistan Journal of Agricultural 

Research 9, 352-354. 

 

Modarres AM, Hamilton RI, Dijak ML, Dwyer 

M, Stewart DW, Mather DE and Smith DL. 

1998. Plant population density effects on maize 

inbred lines grown in short-season environments. 

Crop Science 38, 104 - 108. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Singh  K B, Bejiga  G and  Malhotra R S. 1990. 

Associations of some characters with seed yield in 

chickpea collections. Euphytica 49, 83-88. 

 

Soleri  D and Smith  S E. 1995. Morphological and 

phonological comparisons of two Hopi maize varieties 

conserved in situ and ex situ. Economic Botany 49, 

56-77. 

 

Tiranti  B, Macaluso L, Spagnoletti  Zeuli  P L  

and Negri V. 2006. Genetic diversity in a common 

bean (Phaseolus vulgaris L.) ex situ collection of 

Italian landraces. Proceedings of the 50th Italian 

Society of Agricultural Genetics Annual Congress 

Ischia, Italy 10-14 September. Poster Abstract – A.29. 

 

Tollenaar M, Dibo AA, Aguilera A, Weise  SF 

and Swantin CJ. 1994. Effect of crop density on 

weed interference in maize. Agronomy Journal 86 

(4), 591-595. 

 


