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 Innovations for saving water in irrigated agriculture and thereby improving water use 
efficiency are of paramount importance in water-scarce regions. Therefore, to see how 

restricted irrigation systems and different potassium and zinc fertilizer affect water use 

efficiency and yield of corn, an experiment was conducted in an arid area in Marvdasht, 
Iran in 2012. A split-Factoriel experimental design was used, based on a complete 

randomised block design with three replications. The main plots consisted of two 

irrigation methods: FI (full irrigation), partial rootzoon drying (PRD). Each subplot 
received three rates of K fertiliser application: 0, 2.5 or 5 kg ha-1 and three rates of ZN 

fertiliser application: 0, 2.5 or 5 kg ha-1 .The results showed that the plots receiving the 

full irrigation resulted in significantly higher grain yields, 1000-kernel weight and grain 
number per cob than both PRD treatments. However, the highest WUE and IWUE were 

obtained in PRD and 5 kg K ha-1 and 5 kg ZN ha-1 and the lowest one was found in the 

FI treatment .In general, PRD irrigation method at high level of potassium and zinc 
fertilizer improved WUE and decreased WU in corn in an arid region. 
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INTRODUCTION  
 

 Water stress in arid and semi-arid One of the major factors affecting the yield of crops. Lack of freshwater 

resources on the one hand and rapidly increasing populations of other the need for more effective use of water in 

order to increase the yield of crops is inevitable. The aim of this study was to evaluate the effect of irrigation 

(dry part of the root) (PRD) and different levels of zinc and potassium on grain yield and some morphological 

traits in corn. The main emphasis is on water management in dry conditions (Regulated Deficit Irrigation, RDI) 

and (Partial Rootzone Drying, PRD) Irrigation methods that are trying to reduce water demand for agriculture. 

Dood and colleagues [3] reported that irrigation by drying the root area Part of the root system keeps the leaves 

in a juicy and succulent, although exposure to the remaining root structure and transmission of chemical signals 

from roots to drought Shoot through the xylem, resulting in a decrease in stomatal opening and leaf growth is 

produced. When a plant is used for irrigation, PRD method, a common system for sending messages from root 

to shoot (which acts on the soil water deficit) varies, Because drying of the root system causing the release of 

abscisic acid by half And the subsequent reduction in stomatal opening is While the other half of the root, which 

is completely filled with water, An ideal situation is to retain water in the upper parts. In other words, PRD 

biochemical email message in response to drought stress of hydraulic and physical effects due to reduced 

availability of water separates [1]. Levitt [9] has argued that some aspects of plant adaptation to drought stress 

allowing Dhdbh despite the potential for high water in their cells maintain. As a result of this mechanism is the 

ability to find plants that grow in their cell swelling and the direct and indirect water stretching to avoid injuries. 

Osmotic adjustment is an adjustment process that enables the plant to maintain its swelling. Santamaria [16] has 

argued that osmotic adjustment under drought conditions increased assimilate production during the grain filling 

period By reducing premature aging and maintain leaf photosynthetic activity in the leaves remaining. The 

major factor that reduces grain yield in drought conditions will shorten the grain filling period. Assimilate 

supply affects water stress reduced grain yield, grain weight per ear and grain weight decreases. Dorensko [4] 

Increasing seed weight to reduce watering intervals stated. Moss and Downey [13] stated that the incidence of 
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stress prior to silk emergence and number of kernels per ear row Due to an increase in the production of pollen 

sterility is caused by deficiency reduces assimilate. Music and Dozek [14] demonstrated that the use of furrow 

irrigation on water absorption and a modest effect on the yield of sugar beet and corn. K application rates of 300 

kg ha Corn grain yield increased by 20 percent compared to the control [8]. Potassium improves the 

performance in terms of lack of moisture; because the concentration of potassium in wooden vessel, sap osmotic 

potential of the soil reduces [11] AlHadi (1997) showed that water-limited conditions, the yield of annual crops 

with the application of potassium increased. In addition to the loss of water in the soil, the Pune potassium in the 

soil solution is strongly reduced. This leads to a lack of potassium in the root zone even when there is enough 

potassium in the soil volume. Potassium fertilizer increases water use efficiency [8]. Zinc trace element, and 

essential for plants, humans and animals, respectively. More than 3000 enzymes involved in key metabolic 

processes in humans, including zinc. It has a fundamental role in protein synthesis of DNA and RNA plays [7]. 

Sufficient to cause the balance of zinc in plant water potential and increased synthesis of organic compounds in 

the plant. This ensures that the fresh weight and dry weight of plants that contain zinc are adequate Weight than 

plants that are deficient in zinc; even in conditions of water stress is also greater [6]. In addition, zinc can 

assimilate accumulation in different parts of the plant and it is also set [10]. 

 

MATERIALS AND METHODS 

 

 This experiment was conducted in 2012 at Arsanjan. The experiments on Maize single cross 704 A split 

factorial in a randomized complete block design with three replications. The effects of two methods of irrigation 

and drought and a factorial subplot involves the use of zinc at three levels (0, 2.5 and 5 kg per hectare) and 

potassium sulphate at three levels (0, 2.5 and 5 kg per hectare) was. After calibration of the thousands of liters of 

water, the plants were sprayed. Each plot Includes 8 lines of cultured with a distance of 75 cm from each other 

and a length of 10 m and the total density close to 90,000 plants per acre was considered. Traits such as plant 

height, ear length, number of kernels per ear, Grain weight, grain and biological yield, harvest index and leaf 

area index. Statistical analysis of test data and comparison of means by Duncan's multiple range test the 

statistical level of 5% MASTAT-C software And all graphs were plotted using EXCEL software. 

 

Results: 
Table 1: Analysis of variance of traits in different irrigation methods and potassium fertilizer and Zinc fertilizer 

Sources of 
Change 

Degrees 
of 

freedom 

Plant 
height 

Weight 
thousand 

Seeds 

 

Length 
Corn 

Number 
of leaves 

Performance 
Seeds 

 

Biological 
function 

Repeat 2 78/613 n.s 122/984n.s 3/620* 10/971n.s 137147/06n.s 567287/019n.s 

Irrigation 1 9898/281 ** 13200/788** 66/476** 0/822n.s 50775625/35 ** 226898101/5* 

The main cause 

of error 

2 18/271 9/584 0/163 5/786 117079/69 3238411/17 

Potash Fertilizer 2 444/792** 1355/926** 6/432n.s 1/137n.s 4269392/17 ** 5102687/46 ** 

Potash* 
irrigation 

2 0/774 n.s 148/673* 0/078n.s 0/212n.s 76377/35n.s 988353/72n.s 

Zinc Fertilizer 2 437/47** 2778/886** 2/005n.s 1/137n.s 2874493/5 ** 3258129/n.s 

Irrigation*Zinc 2 16/427 n.s 38/713n.s 0/639n.s 0/631n.s 74364/24 n.s 1035844/39 n.s 

Potash* Zinc 4 5/004 n.s 25/165 n.s 1/905n.s 3/304* 161737/92n.s 334990/55n.s 

Irrigation * Zinc 

* Potash 

4 7/889 n.s 57/368n.s 1/055n.s 0/453 n.s 19935/49n.s 469685/69 n.s 

Error 32 281/307 35715 2/316 0/948 65159/87 823714/072 

Coefficient of 
variation 

 %8/04 %13/41 %8/34 %7/40 %2/65 %4/41 

 
Table 2: Average Characteristics of study the different methods of irrigation and use of fertilizer potassium and zinc fertilizers 

Treatment Plant height 

(cm) 
 

Weight 

Thousan d 
Seeds(gr) 

Corn Length 

(cm) 

Number of leaves Performance 

Seeds 
(kg/ha) 

Performance  

Biological(kg/ha) 

Irrigation   

Full irrigation 212/27 a 330/77a 19/335 a 13/284 a 10620a 22638a 

Low irrigation)PRD) 185/2 b 299/5 b 17/136b 13/07 a 8681b 18540b 

Potassium levels (ppt)    

0 193/6 c 305/4 c A17/806 A12/870 9155 c 20230 b 

2/5 199/1 b 317/8 b 18/005a 13/296a 9669 b 20340 b 

5 203/5 a 322/2 a A18/926 A13/315 10130a 21200 a 

Zinc levels (ppt)    

0 193/5 c 301/7 c 18/037a A12/945 9214 c 20140 c 

2/5 199/4 b 317/5 b A18/295 a 13/259 9704 b 20640 b 

5 203/3 a 326/2 a a 18/404 13/287a 9998 a 20990 a 

*ns not significant. And ** significant at the 1 and 5 percent respectively. 
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Fig. 1: Interaction effect of irrigation and potash fertilizers and fertilizer zinc on biological Function 

 

 
 

Fig. 2: Effect of potassium fertilizer interaction Zinc fertilizer on yield and biological. 

 

 
 

Figure 3: Interaction Effects of potassium fertilize and zinc fertilization on grain yield  

 

 
 

Fig. 4: Interaction effect of irrigation and potassium fertilizer And zinc fertilization on grain yield. 

 

Conclusion: 

 In this study, the effect of PRD irrigation And irrigation on yield and other agronomic and morphological 

characteristics of corn in climatic conditions in Fars province was studied. Irrigation practices rooted local land 

and water use by about 41% compared to full irrigation, respectively. Water scarcity is one of the factors 

limiting plant growth That in addition to reduced biomass, thereby disrupting the allocation of carbohydrates to 

seed [2]. On the other hand, Deficit irrigation, the maize yield compared with only 18 per cent of the irrigation 

treatments. In this experiment, low-stress way to effectively reduce water consumption and lead to the water 

supply. The PRD irrigation strategies for corn significantly increased the amount of irrigation water use 
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efficiency as compared to the full. Low levels of potassium application on grain yield increase compared to full 

irrigation. Weight thousand Grain, Grains of corn, Biological yield and harvest index of potassium fertilizer And 

application of zinc increased at an acceptable level. However, in most traits, there was no significant difference 

between fertilizer. Water consumption compared to the increase in the rate of K fertilizer, respectively. K 

application improved soil moisture content and relative humidity at all three levels The most effective, with high 

levels of potassium, respectively. The results showed that the highest grain yield and dry matter production of 

full irrigation With an average of 22,638 kg per hectare And lowest 18540 kg per hectare At low water, In 

general, dry matter production at full irrigation significantly (P <0.05) was higher than the deficit irrigation 

treatments. Because of high dry matter yield in irrigation treatments could be attributed to the favorable 

conditions of moisture in these treatments. The minimum and maximum dry matter in plants and 5 pounds of 

potash fertilizer consumption per hectare Respectively 20230 and 21200 kg respectively. Significant difference 

was observed between the levels of potassium fertilizer at 1%. Also, eating 5 pounds of zinc fertilizer With an 

average of 20,990 more And absence of zinc fertilizer with the lowest average of 20,140 biological function, 

respectively. The interaction between irrigation and fertilizer, potassium and zinc fertilizers highest performance 

at full irrigation K3ZN3 with an average of 23,850 pounds of manure per hectare Lowest in irrigation and 

fertilizer treatments K1ZN1 was obtained by averaging 17770. Biomass, shoot dry weight of the plant (leaves, 

stems, stick-sheaths of corn, beans, etc.) is. Corn biomass reported in Iran Different and are close to the 

investigation. Amounts reported by researchers include: Karimi et al (2006) 15,708 kg per hectare, Alizadeh et 

al (2010) 21691 kg per hectare, Masjedi and colleagues (2008) 24 550 kg per hectare, Barotzadeh et al (2009) 

16073/6 kg per hectare Reported that the results of this study are compatible. Karimi et al (2009) 16191/25 kg 

per hectare yield of corn dried reported. The findings of this study coordination. Analysis of variance showed 

that the grain yield between irrigation methods, there was no significant difference at 1% level. The 

classification according to Duncan in irrigation methods, irrigation treatments were The highest grain yield was 

produced. When the water consumption was reduced by 40%,. The highest average yield of 10,620 kg per 

hectare of irrigation treatments And the lowest with an average of 8681 kg per hectare of deficit irrigation 

treatments, respectively. The decrease in the yield was 18%. Interaction of irrigation and fertilizer potassium 

and zinc fertilizers showed the highest yield in the full irrigation And the application of 5 kg per hectare of 

potassium sulphate And 5 kg of zinc sulfate equivalent to 11,570 kg Lowest in irrigation methods and the use of 

potassium sulfate and zinc sulfate or equal to 8061 kg per hectare. Laks and colleagues in 2006, corn grain yield 

loss of 40% reported severe stress. Which is consistent with the findings of the project. Although the 18% 

reduction in the scheme's performance. Fatemi et al (1385) 704 corn hybrids Equal to 12647/29 kg per hectare, 

Alizadeh et al (2007) of 12,030 kg per hectare, Masjedi, et al (2008) to 12,145 kg hectare And Tahmassebi 

Rashed Mohassel (2009) has reported 12124 kg ha These results are consistent with the values of all reports. 
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