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 An experiment was conduction in Ardabil in 2013 to study the effect of drought stress 

on yield and yield components of maize hybrids. The experiment was conducted in a 

factorial form the basis of a complete random black design with three replications. 

Main plot of irrigation levels (a1: drought stress; a: 2 normal irrigation) and subplot 

were 2 genotypes (single cross 260 and single cross 704). The traits; grain yield, plant 

height and 1000 grains weight were measured in this study. The results showed that 
there was a significant difference at 1% probable level between levels of drought stress 

and studied genotypes in all studied traits. The results showed that drought stress 

caused a significant reduction in all studied traits so that drought stress made a 
reduction of 3.86%, 8.36% and 10.98% in plant height, 1000 grains weight and grain 

yield, respectively to irrigation. Hybrid 260 with 7.95 ton per hectare had the lowest 

yield and hybrid 704 with 5.59 t/ha had the lowest yield.  
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INTRODUCTION 

 

Maize firstly origins from Central America and was accounted as one of the main crop in supplying food in 

North, central and south America before discovering the New continent. Archaeological Researches in Mexico 

has identified that maize has been planted there around 4500 years B.C. [1]. Efficiency of plaint corn yield per 

hectare in irrigated farms of Iran equal 7289.68 kg and is 4808.06 kg/ha in rained lands. The highest and the 

lowest irrigated flint corn in Iran is for Qazvin and Guilan with 10032.49 kg and 2500 kg/ha respectively. The 

highest and the lowest dryland flint corn is of Mazadaran and Guilan provinces in Iran with 5362.59 kg and 

1371.81 kg/h respectively [2].  

Stress is a term that was first applied for the organisms by biological scientists. In general, stress is the 

result of abnormal trend of physiologic processes. Stress can be obtained by the influence of one or combination 

of biological and non-biological factors and may occur in the incidence of a drop, yield reduction, as part of the 

plant to death, or whole plant death [3]. Any change in environmental conditions that cause plant to have a 

lower yield than Optimal and normal conditions are termed as stress. Stress as the most limiting factor, play a 

main role in reducing the product of crops in the world [4]. 

Yong and Hosing [5] investigated corn development changes in stress and re-watering in vegetable phone, 

and reported that the growth rate under stress in plant growth stage at the time of its occurrence depends on 

humid stress duration and re-watering time. The results from this study showed that plant height and leaves 

dimension show a story response to soil water reduction and one are compensated by re-watering. Also it has 

been observed that as soil water potential decreases, the increasing of leaf length growth stops, whereas stress 

has no effect oneffect on leaf width. 

 Kang and Goa [6]  reported that water deficiency at the stem elongation of maize stimulate root growth. 

Due to this, it has been observed that ratio of roots to shoots increases. Song and Dai [7] studied effects of 

drought stress on the growth and development of maize and observed that drought stress inhibits the growth and 

development of female inflorescencesa maize. This investigation found a reduction in the length, diameter and 

dry and fresh weight of maize due to water efficiency. This research aims at studying the effects of drought 

stress on yield and yield and yield components hybrids of maize in Ardabil. 
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MATERIALS AND METHODS 

 

This experiment was performed in Ardabil city province in 2013. The experiment was conducted on the 

farm in factorial form based on complete block designs with three replications. The main factors (a1: drought 

stress and a2: normal irrigation) and sub-factors (Two genotypes single cross 260 and single cross 704) were 

selected for this phase of the experiment and planted on the farm. Experiment land preparation work, primary 

tillage, was done in Farvardin in 2013 during which deep plow was performed by moldboard plowand 

preparation operations including disc, leveler, furrowing were done in Ordibehesht before planting. Seeds per 

row were sown in distance of 20 cm. then we began to remove weeds manually after germination and seedling 

establishment on land started. In early Shahrivar when pollination started we began to apply drought stress and 

we continued it until corn harvest. Required records on morphological characters were performed, and finally 

yield range of each plot was identified based on the correcting grain yield with 14% moisture. We used variance 

analysis based on complete block designs to analyze resulted data for studied difference traits and we did 

comparison of treatment means using Duncan's multiple range tests at 5% probable level. MSTAT-c and SPSS-

22 computer software were used to do statistical calculations and Excel was used to draw dig diagrams and 

Tables. 

 

RESULTS AND DISCUSSIONS 

 

Results or data variance analysis resulted by studied traits measuring showed that (Table 1) there is a 

significant difference at 1% probable level between two irrigation conditions (with applying drought stress and 

without applying drought stress) and studied genotypes in all studied traits. The results showed that drought 

stress caused a significant reduction in allstudied traits so that drought stress caused a reduction of 3.86%, 

8.36% and 10.98% in plant height, 1000 grains weight and grain yield to irrigation, respectively. In a research it 

was reported that there a significant difference between both stress and non-stress conditions in yield, number of 

days until browningsea-fennels  number of days until physiologic maturity, number of days per row and 1000 

grains yield. 

 
Table 1: ANOVA analysis evaluated the studied Genotypes 

Mean of Square 
df S.O.V 

Yield 1000 grain weight Plant height 

0.022** 0.392 0.52 2 Rep 

0.471** 45.67** 211.042** 1 Irrigation Level (a) 

12.78** 5571.21** 1181. 9** 1 Genotype (b) 

0.001 1 1.79 1 A  × B 

0.001 3.054 1.37 6 Error 

0.22 0.85 0.56 C.V% 

*, ** And ns = respectively significance at 1%, 5% and gives significant 

 

Drought stress made a 3.86% reduction in plant height to the irrigation (Table 2). Mean comparison of plant 

height among studied hybrids showed that among hybrids, hybrid 704 was the tallest with the mean of 195.5 cm 

and hybrid Sc 260 was the most dwarfs with the mean of 175.22 cm (table 3). Drought stress made a reduction 

of 8.36% in 1000 grains weight to irrigation (Table 2). Mean comparison of 1000 grains weight among studied 

hybrids showed that hybrid 260 had the highest 1000 grains weight with 199.25 gr mean and hybrid SC 704 

devoted the lowest one to itself with 186.3 gr mean (Table 3). Drought stress made a reduction of 10.98% grain 

yield to irrigation (Table2). Mean comparison of grain yield amongstudied hybrids indicated that hybrid 260 

was the most yielding variety with the mean of 7.95 T/h and hybrid 704 was the least yielding cultivar with the 

mean of 5.59 t/h (Table 3). 

 
Table 2: studied traits mean for irrigation levels 

Traits 

Irrigation Level  
Yield (ton/h) 1000 grain weight (gr) 

Plant height 
(cm) 

6.16 182.58 181.22 Drought Stress 

6.92 199.25 188.50 Normal 

10.98 8.36 3.95 Percent decrease 

 
Table 3: mean comparison of measured traits for studied maize genotypes in Duncan's method 

Traits 

Genotypes 
Yield (ton/h) 1000 grain weight (gr) 

Plant height 

(cm) 

a 7.95 a 195 b 175.22 Sc 260 

b 5.59 b 186.3 a 195.50 Sc 704 
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