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ABSTRACT 
 

in order to Effect of Irrigation amount on yield, yield components and water use efficiency of corn hybrids 
in researching field of agricultural studies ad natural resources of Khosestan with once grinded method on the 
statistical format of random complete blocks containing three levels of 100, 80, 60 percentages of need to water 
in main plots and three corn hybrids of 500,640, 704 in secondary plots performed repeatedly in 2011. Feature 
analyzed in the study contain seed row number in ear, the number of seed in row, the seed number in ear, 1000 
seed weight, seed yield and water  use  economical efficiency. Results showed water requirement percentage did 
not have meaningful difference only due to grain row, but based on other features made meaningful effect. 
Tested kinds also didn’t have meaningful difference according to seed row but related to other features it made 
meaningful impact. Testing kinds based on number on seed row number didn’t have meaningful difference. The 
mutual impact of attendance also became meaningful over all analyzed features. The test averages comparison 
clarified the highest and lowest sees yield was orderly as 60, 100% attendance and water need was 580.8, 864.8 
gm-2 orderly. The comparison results showed that the maximum and minimum weight for 1000 seeds belonged 
to 500, 640 types orderly. By reduction of irrigation water amount economically, water  use increased and 7, 4, 
640 types had the maximum water  use  economical efficiency. According to test final results in humidity 
suitable condition, 704 type and in normal humidity tension condition (80 % need to water) 640 type because of 
sees yield lower reduction in comparison to humidity suitable condition and economical efficiency, high water  
use  is advised and therefore we can scrounge in water  use  and use saved water for other tillage or increate corn 
type 640 amount. 
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Introduction                                                                                

 
One of limitation factor in agricultural plants production in dry areas in the water tension at growth step 

negative effect of water tension on corn growth depends on the time of tension occurrence, the intensity, plant 
growth and genotype step. Low irrigation in one of strategies to expert agricultural plant tillage and scrounge in 
water  use  which is a proper method to produce harvest in water shortage, generally in this method water 
performance is reduced cognizant to be compensated by enter tillage surface expansion and in many areas of 
America, India, Africa and many other lands which have water shortage, this method is prevalent (English and 
James 1990). by selection of best method for water use  reduction for different crops (Reduction of 20, 25, 30, 
35% of water use for fettle, corn, cotton and grain a orderly) we can increase under cultivation area to 37/6% 
(Nesmith and Ritchie. 1992) 

Paknezhad et al(2011) mentioned according to their studies that drought stress to seed operation reduction. 
Dehghanpour (2006) that in plant races, types are chosen which present perfect performance in environmental 

condition, so presentations of kinds with great adaptability will be difficult, because their phonological 
reaction toward environmental condition changes. It means that genotype influence accompanied with condition 
can cause difficulties to realize better types and reduce selection progress. 

Kent (1990) declared that researchers at the time of types test despite of genotype effect in environment 
should regard type adaptability importance in comparison to middle performance in all environments. 

 Betran et al (2003) that because of meaningful differences in performance in tension and without tension 
water environment we should choose separately. In these two condition to realize genotypes. Safari et al (2007) 
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mentioned meaningful difference between genotypes line (35 inborn line of corn) in maize diameter, seeds row, 
maize pedicle diameters 500 seeds weight and sees yield in three testing environment (normal, watering limited 
in growth period and limited watering in yielding period. watering  Fatemi et al (2006) claimed every grain 
weight, corn lengths row grain numbers, field green cover presentage, grain depth in performance alteration at 
soil low humidity condition can have considerable impact on outcome. As the result by emendation of these 
features 100 hybrids we can prevent performance reduction because of drought tension impact greatly. Because 
Khozestan has wide and smooth lands and solar energy is suitable for agricultural plants growth especially 
maize and because corn is a tetrad carbonated plant, it has high potential and perfect adaptability to be produced 
in the area. This test has been done by the purpose of irrigation amount analysis ad evaluation of proper types 
for province south area in order to under stand sees yield and its administration operation. 

 
Materials And Methods 

 
This study was conducted in cropping seasons (2011) in researching center of Khozestan locates in Ahvaz. 

(22.5 m above sea level, 31° N, 20° E). The experimental field had a Clay loam soil. The experimental design 
was split plot with three replications in form complete randomized block. The treatments were composed of 
three irrigation treatment (I) including I1 (60% crop water requirement), I2 80% crop water requirement) and I3 
(100% crop water requirement) was done, respectively as main plot and the studied three hybrids levels, 
V1=500, V2=640, V3=704 were allocated in the subplots. 

Amount of phosphate compost was computed and consumed on the basis of 90 kg phosphorous per hectare 
from triple super phosphate source. Nitrogen was applied as split in two application; half with sowing and the 
remaining half at the 8-leaf stage. Cultural practices, control of insects and weeds and furrow irrigation were 
given as needed during the growth season according to the local recommendations. All other production 
practices were recommended standards. 

Every plot contained 6 lines each 5 meters long and 75 cm apart from each other. Thinning operation was 
performed in 4.5-leaf stage. 

Irrigation time considered based on 70mm evaporation from evaporation basin class A pan and daily 
evaporation measured according to basin coefficient and necessary water coefficient for plants at every level of 
irrigation.  

The final harvesting area was equal to 4.8 m-2 that was done from two middle lines of planting. Final 
measurements were conducted from these samples. For moisture measurement grains were located in the oven 
in the temperature of 72 degrees centigrade for 48 hours. The yield components including the 1000 grain weight, 
number of grain per row, number of grain per ear, number of row were measured separately from the final 
harvest plants per plot. Biological and economic water use efficiency was calculated by equations: 

 
WUE=Water Use Efficiency 
EWUE= Economic Water Use Efficiency 

Grain yield (kg)EWUE=        
)3Volume of water consumption (m 

Statistical analysis of data was performed using computer software MINITAB and MSTATC and the 
comparison of the means was done by Duncan's test at a probability level of 5 percent.  

 
Results And Discussion 
 
Seed component: 

 
 Results showed that effect of irrigation `on number of rows,number of seed in ear, weight of 1000 seed 

were significant (Table 1). During the vegetative and reproductive growth of plants with water stress, especially 
in the silking stage and thus increasing seed abortion of one of the reasons for the decrease in seed. These results 
were in accordance with those reported by Sajedi et al (2009). 

Shosler and Vestigat (1991) mentioned that drought stress had been due to differences in pollen scattering 
and infertility phenomenon enhancement and increase of abortion percentage led to maize grain number 
reduction. 

The effects of Irrigation levels on grain rows number were not significant (Table 1). No significant effect of 
drought stress on the number of rows per ear component is showing relative stability of these objects of seed 
yield. Hanway (1992) reported; possibly in grain row number determination step, there has been no specific 
competition between physiological intentions for assimilate. The results showed that the number of seeds per 
row, number of grains per ear and grain weight were significant And the number of rows of seeds was no 
significant (Table 1). Results of average comparing determined that number of seeds and their weight decreased 
with increasing drought stress that was compatible with Ahmadi Kalantar et al (2006).  Results showed that 
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between 80 and 60% of water needed, there is no significant difference in the number of grains per ear (table 1). 
With the highest and lowest levels of treated water to 28 percent reduced the number of grains per row. 
Surveying the average comparison determined that 704 is located in statistics group as number of seed in row 
and number of seed in ear and numbers 640 and 500 are located  in 401.7 and 317 gram. Grain number in maize 
type 640 was lower than type 704, as the result in this hybrid increase in ratio of source- goal has caused every 
1000 grain weight enhancement (amount of every goal) table 3). The number grain of ear in the 640 hybrids was 
lower than the hybrids of 704 is caused increasing weight of one hundreds seed ratio to source- sink (Table 2). 

The maximum and minimum grain number in rows with average of 18/0, 33/0 orderly from type 704 by 
irrigation in 100% plant water requirement condition and from type 500 by irrigation in 60% plant water 
requirement condition at 2 irrigating levels of 80%, 100%, had meaningful differences, but type 640 didn’t have 
meaningful differences in 3 levels of irrigation (table 3). Also effect surveying showed that the most amount of 
1000 seeds weight dedicated to 640 (449.4 gram) in Irrigating situation with 100 % of need and the least amount 
of 1000 seeds weight dedicated to 500 (287.4 gram) in Irrigating situation with 60 % of need.(Table 3) 

 
Seed yield: 

 
 Results indicate that irrigation treatment, hybrids and their interaction effects have significant difference in 

1% probability value on grain yield (Table 1). Increasing in water deficit levels was associated with decreasing 
in seed yield (Table 3).  

The main reason of decreasing of seed yield in treatment under drought stress in comparison with optimum 
irrigation was a significant decrease in seed number in ear and seed weight in these treatments (Table2). Sajedi 
et al(2009), sheykhi et al (2009) and Deck (1986) have pointed to similar results in this regard  . 

In type 704 at proper humidity condition, sees yield is higher but this hybrid had significant difference with 
60% and 80% water requirement and in 80% irrigation condition, water requirement had 12/1% reduction 
compared to 100% irrigation condition. But hybrid 640 in 100% irrigating condition didn’t have significant 
difference compared with 80% irrigating condition and only 3/2% of yield reduced (table 3). This result, were 
accordance with results of sheikhi et al (2009) Ahmadi Kalantar et al (2006). 

 
Water use efficiency: 

 
Effects of irrigation treatments and hybrids were significant on economic water use efficiency (Table1). By 

reducing the amount of irrigation water economic efficiency the economic water use efficiency increased 
significantly. The comparison of averages shows that the maximum water  use  ecumenical efficiency is related 
to 60% plant water requirement condition and the minimum economic water use efficiency belong to 100% 
plant water requirement condition also irrigation in 60% and 80% condition regarded in a statistical group 
(Table 2). Ghadiri and Majidian(2003) and ,Karam et al (2003)] reported with decreasing consumption water 
amount, increased water use efficiency and they believed the reason is related to several subjects like water loss 
through evapotranspiration and deep percolation of irrigation treatments. 

 
Table 1: Analysis of variance for experimental traits  

S.O.V df 
No. of grain 
 row 

No. of grain 
per row 

No. of grain 
per ear 

1000 grain 
weight 

grain yield 
Economical 
water use 
efficiency 

R 3 ns ns ns ns ns ns 
Water  Requirement(I)% 2 ns ** ** ** ** * 

Ea 6 2.772 4.505 62.054 562.378 4339.295 0.016 
Variety(V) 2 ns ** ** ** ** ** 
I×V 4 * ** * ** ** * 
Eb 18 0.936 5.442 374.454 565.608 257.529 0.030 
CV  8.33 10.23 5.40 9 6.92 13.80 

Ns*and, **: Not significant, significant at probability levels 5% and 1% respectively 
 

The average comparison showed that the maximum and minimum water use economical efficiency 
belonged to hybrids 640 (1.41kgm-3) and 500 (1.10kgm-3) orderly (table2) but 704, 640 hybrids were in on 
statistical group. The interaction effect on the economic efficiency of water use in the 5% level of statistical 
significance (Table 1). The maximum water use economical efficiency obtained from hybrids 704, 640 in 
irrigating at 60% plant water requirement and the minimum amount belongs to hybrid 500 in irrigating at 100% 
plant water requirement condition (table 3). 
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Table 2: Mean comparison for experimental traits 
Economical water 
use efficiency 
(kg m-3) 

grain yield 
(g m-2) 

1000 grain 
weight 
(g) 

No. of grain 
per ear 

No. of 
grain per 
row 

No. of grain  
row 

Treatment 

 Water  Requirement% 
1.14b 864.8a 369.0a 322.1a 27.0a 12.0a %100 
1.30a 755.3b 359.1b 244.9b 21.8b 11.3a %80 
1.35a 580.9c 322.5c 255.4b 19.6c 11.5a %60 
0.126 65.80 7.869 23.69 2.120 ns LSD0.05 

 Variety 
1.28a 811.8a 358.9b 297.7a 26.3a 11.3a 704 
1.41a 747.1b 401.7a 237.9b 30.3b 11.8a 640 
1.10b 642.0c 317.0c 256.8b 21.8b 11.8a 500 
0.149 43.56 16.60 20.40 2.001 ns LSD0.05 

Means with same letter in each column are not significantly different at probability level of 5% 
 

Table 3: Mean comparison for experimental traits 

Economical water  
use efficiency 
(kg m-3) 

grain yield 
(g m-2) 

1000 grain 
weight 
(g) 

No. of 
grain per 
ear 

No. of 
grain per 
row 

No. of grain  
row 

Treatment 

     
 

%Water  Requirement    ×
Variety 

0.99d 939.4a 388.9b 374.8a 33.0a 11.3abcd I 1V 1 

1.31abc 826.1b 449.4a 254.9cd 21.3cd 12.0abc I 1V 2 

1.10cd 829.0b 349.6c 336.7b 26.6b 12.6a I 1V 3 

1.30abc 804.6b 350.3c 264.4c 24.1bc 11.0bcd I 2V 1 
1.38ab 778.2b 413.2b 221.7d 20.9cd 10.6cd I 2V 2 
1.22bcd 683.0c 313.9de 248.5cd 20.4c 12.3ab I 2V 3 
1.55a 691.5c 337.6cd 253.9cd 21.8cd 11.6abcd I 3V 1 
1.54a 637.0c 342.6cd 237.1cd 18.8cd 12.6a I 3V 2 
0.98d 414.1d 287.4e 185.2e 18.4d 10.3d I3 V 3 
0.257 75.45 28.75 35.33 3.466 1.437 LSD0.05 

Means with same letter in each column are not significantly different at probability level of 5% 
 
Conclusions: 

 
The overall results of testing it was advised that single cross 704 with  using 100 percent water requirement  

and 640 hybrid with using 80 percent water requirement reduced yield decline to less than optimum moisture 
conditions and it can be used to save water and from water stored, or used in other cultures or if possible 
increased 640 hybrid cultivation. 
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