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Abstract 
Planning for the best use of water resources in agriculture is inevitable. In this regard, the method of subsurface drip irrigation can, in addition to 
reducing the amount of irrigation water, increase crop yield. This study was conducted to investigate the different levels of under-irrigation and over-
irrigation on yield indices and plant traits of sweet corn cultivar CHASE, under subsurface drip irrigation system in a randomized complete block 
design with four treatments of 20 Percent over-irrigation, equal to water requirement, 20 and 40 Percent under-irrigation in four Repeated. The results 
showed that in general, the effects of under-irrigation and over-irrigation on cob yield, 1000-seed weight, uncovered cob diameter, pod-free cob 
length, number of cob rows and number of seeds were significant. Also, based on the results, it can be stated that by reducing the amount of water 
consumption, the yield of the product decreases linearly. The highest and lowest cob yields were obtained in over-irrigation treatments and 60 Percent 
of water requirement with an average of 30.4 and 19.9 tons per hectare, respectively. Accordingly, with a 20 Percent reduction in water consumption 
compared to full irrigation, only 4.72 Percent of the crop is significantly reduced. This is while with a 20 Percent increase in irrigation water, the yield 
of cob increases by 10.54 Percent. 1000-seed weight in full irrigation and 20 Percent low irrigation treatments was 375.7 and 372.6 g, respectively. 
There was no significant difference between over-irrigation and 20 Percent under-irrigation treatment. There was a significant difference between the 
means of ear yield indices, length and number of seeds per ear row in all irrigation treatments. 
 
Keywords: Crop yield components, deficit irrigation, subsurface drip irrigation, sweet corn. 
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Table 1. Physical and chemical characteristics of the tested farm soil 

Depth of  
sampling (cm) 

Soil  
texture 

Organic  
carbon 

Electrical conductivity 
 (dSm-1) 

Total nitrogen  
(%) 

Acidity  
(PH) 

Absorbable phosphorus  
(ppm) 

Absorbable potassium  
(ppm) 

0-30 Silty loam 1.2 2.5 0.1 8.1 11.8 816.3 
30-60 Silty Clay loam 0.85 1.9 0.8 8 9.5 714.5 
60-90 Silty Clay loam 0.5 1.7 0.5 7.9 9.1 685.4 

 
Table 2. Chemical properties of irrigation water 

Water class Salinity 
(dSm-1) 

Acidity Na+ Ca+2 Mg+2 Cl- So4-2 
(meqlit-1) 

C2-S1 0.65 7.3 0.3 3.3 3.7 0.8 0.4 
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Figure 1. Status of pilot project in the studied farm 
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Table 3. Mean meteorological parameters of the study area during the growing season 

Month 
Maximum temperature 

(°C) 
Minimum temperature 

(°C) 
Maximum humidity 

(%)  
Minimum humidity 

(%)  
Hours of sun 

(hr)  
wind speed 

(ms-1)  
July 31.9 18.4 48 25 11.7 2.1 
August 32.6 19.4 49 28 10.9 1.9 
September 27.9 15 57 33 9.7 2 
October 26.8 11.7 50 24 10.7 2.2 
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Table 4. Results of analysis of variance of corn grain yield, thousand weight, diameter of uncovered corn, length of 

podless corn, number of rows, number of grains per row 

Source of changes df  

Average of squares 

Corn yield  

(Ton/ha) 

Weight of a  

thousand seeds  

(gr) 

Corn  

diameter  

(cm) 

Corn  

length  

(cm) 

Number  

of seeds  

in a row 

Number  

of rows 

Treatment 3 79.3* 4604.8* 1.1* 75.9* 101.4* 16.6* 

Block 3 1.1 144.3 0.13 0.39 2.7 0.3 

Coefficient of variation - 9.1 33.11 0.57 3.93 4.73 1.8 

Error 9       

Total 15       

*: Signifincatly differences at 5% of probability levels. 

  

Table 5. Comparison of means of different irrigation water treatments on corn grain yield, thousand weight, diameter 

of uncovered corn, length of corn without pods, number of rows, number of seeds per row 

Source of 

changes 
Corn yield 

(Tonha-1)  
Weight of a thousand 

seeds (gr)  
Corn diameter 

(Cm) 
Corn length 

(Cm) 

Number of seeds 

in a row  
Number  

of rows  
I1 30.4a 391.8a 5.6a 24.7a 42.6a 18.4a 

I2 27.5b 
375.7a 5.3a 21.8b 

40.7ab 
17.1b 

I3 26.2b 
372.6a 5.2a 17.4c 39.9b 

15.9c 

I4 19.9c 312.1b 
4.4b 

14.9b 
31.3c 13.6d 
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Table 6. Comparison of relative changes in the mean measured traits of sweet corn at different irrigation levels 

Source of 

changes 
Corn  

yield 

Weight of a 

thousand seeds 

Corn  

diameter 
Corn  

length 

Number of seeds  

in a row  
Number  

of rows  
I1 +10.54 +4.25 +5.66 +13.3 +4.66 +7.6 
I2 0 0 0 0 0 0 
I3 -4.72 -0.85 -1.88 -20.18 -1.96 -7.01 
I4 -27.63 -16.95 -16.98 -31.65 -23.09 -20.46 
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