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Course objectives: The main goals are to give effective academic and practical knowledge 

connecting to the irrigated crop production: Interaction between water management and crop 

production in agriculture. Knowledge about water balance and water requirement of plants. 

Learning of significance of environment friendly and economic irrigation. Effects of the irrigation 

on soil and plant and environment. Principles of irrigation, main functions of irrigation and crop 

production. Irrigation regime of main crops in Europe. 

 
 
Exercise 1 Interaction between water management and crop production in agriculture. 

Purpose of the exercise: Understanding the basic data of water use of crop production, the main 

connections between water supply and plants growth.  

Required knowledge:  

Make a short analysis in the topic of interaction between water management and crop production! 

Please use the following learning! 

 

Agriculture’s share is nearly 70% of the global water use. Unfortunately, around 50-60% of it is 

wasted due to inefficient or not adequate irrigation systems. The two main problems are improper 

irrigation schedule and leaking in tubing system and irrigation network.  

Among the crop production determining factors water supply is highly significant, because it able 

to limit the plants’ assimilation processes very quickly, with this decreasing the yield, and quality, 

as well. Plants react rapidly to the lack of water. The available water affects on the other 

agrotechnical elements’ efficiency and effect. Irrigated field as a whole system. The influencing 

factors are the followings.  

Crop: Water demand and sensitivity to water stress, root zone depth, rooting characteristics, 

critical periods in water supply, irrigation response considering the yield quantity and quality. 

Water deficit during a critical period can cause severe loss in yield and quality. 

Soil: Soil physical texture, the water-holding capacity, the permeability. Heavier soils, such as 

clay, hold more water than lighter soils, such as sand. As a result, in general, lighter soils need 

irrigating more frequently than heavier soils. Available water share in the water-holding capacity 

is also important.  

Groundwater table depth: It has effect on the water supply of the crops and can influence the 

irrigation needs. If the groundwater is within 1–2 m of the soil surface there may be a contribution 
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to the deep rooting crop’s water needs, resulted in reducing the demand for irrigation. If the 

groundwater level is too high (<1 m) it will cause waterlogging and salinization, and reduction of 

yield. 

Climate: The climatic conditions drive the evaporation of water from the soil surface and the 

transpiration of water from the crop. Evapotranspiration increases with temperature, wind speed, 

lowering of the relative humidity and sunshine hours (day length). Irrigation is required to replace 

the water lost to evapotranspiration  

Irrigation method is used: Irrigation method influences the efficiency and uniformity of water 

distribution.  

Field size: It influences irrigation management. Smaller field sizes generally mean more variation 

in the pattern of irrigation demand and increase the planning and management that is required to 

schedule and supply irrigation water.  

 

 
Exercise 2 Water balance of plants, water demand of plants. 

Purpose of the exercise: Knowing data about water demand of main crops, estimation possibilities 

to water balance of plants. 

Required knowledge:  

Make a short review connecting to the water demand of the main crops!  

Characterize the water balance of plants! 

Please use the following descriptions and learning! 

 

The water balance of the crop production site depends on the state of two sides. Positive side: 

rainfall (and irrigation water), dewfall, surface run in, subsurface run in, capillary action. Negative 

side: evaporation, transpiration, interception, surface run off, subsurface run off, deep percolation 

to the ground water. Without knowing the soil water balance, irrigation scheduling is not possible 

or is very uncertain. 

For most crops 50 percent of the available water capacity can be used before plant stress begins. 

The maximum depletion of available water content depends on crops and their development 

stages. In general crops are more sensitive to water stress and can tolerate less depletion in early 

stages of development.  
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Water demand of plants: amount of water is needed to growing and development of plants, when 

the water supply is not limited.  

Statical water demand: shows the plants requirements to the share of water and air in the porosity 

of the soil. In general it is around 70% water and 30% air in the porosity.  

Dinamic water demand: the changing of the plant’s daily water use in the whole growing season. 

It has high significance in the irrigation scheduling, and identifying the critical periods of crops. 

Estimating irrigation water need should be based on soil moisture observations. These can be mass 

measurement (m/m%) as traditional soil moisture measurement method, or using sensors 

(tensiometric, frequency domain, neutron probe, electronic probes, etc.). Crop response to 

irrigation water varies with many factors, such as soil conditions, plant species and genotype 

features, stage of growth, and climatic conditions.  

 

Exercise 3 Bases of water regulation in crop production. 

Purpose of the exercise: To learn basic knowledge about the water regulation in crop production.  

 

Required knowledge:  

Make a short description about the water regulation in crop production!  

Please use the following data and knowledge! 

 

Water content varies through plant organs, in leaves is 50-90%, grains is 10-14%, and in pulpy 

yields is 80-95%. It changes, usually decreases during the life cycle of the crops, young plants’ 

tissues contain more water.  

Dry period (dryness): long time or permanent shortage of precipitation in the given area. 

Drought: long dry period cause disorders in the plants’ physiology and assimilation processes, in 

consequence yield loss.  

Atmospheric dryness: It occurs when the air humidity decreases below 30%, beside high 

temperature in 3-5 hours per day. Plants show water stress symptoms, even though the soil 

moisture content is adequate.  

Water norm: water dose applied at one occasion in the given irrigation phase. Seasonal norm: 

amount of water needed to satisfy the water need during the entire growing season. Irrigation 
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round: time passed between the beginnings of each irrigation event, the frequency of irrigation. 

Irrigation order: system of irrigation doses and rounds. 

Effective rainfall is the share of the rainfall which is infiltrated into the soil, the other part runs off 

the field. Some water is lost to evaporation and runoff which decreases the efficiency of an 

irrigation system. Most irrigation systems are operated to manage soil water content for optimum 

crop growth. Calculating the soil water balance is important for good irrigation management. Soil 

water balance based on the amount of water stored in the soil. Because soil can hold a limited 

amount of water, knowing the soil water balance reduces the risk of over irrigation resulting in 

water loss such as deep percolation or runoff and erosion. The water infiltration capability called 

as soil intake characteristics is also has high significance in the irrigation schedule. The irrigation 

rates shouldn’t exceed the soil intake towards to avoid field runoff or the translocation of water 

within the field. 

The effect of irrigation on yield and quality depends on how severe the water stress is and which 

period of crop growth is affected. Applying excess irrigation water will not increase yields and 

may reduce yields. When a plant shows the water deficit symptom it may already be in a moisture 

stress condition, which generally results in reduction of yield and product quality.  

 

Exercise 4 Learning the significance of environment friendly and economic irrigation. 

Purpose of the exercise: Knowing the basics of the environment friendly irrigation. 

Required knowledge:  

Make a short, five minutes presentation concerning the environment friendly irrigation 

possibilities! Please use the following data and knowledge! 

 

Effective precipitation (and irrigation water) is defined as that portion of precipitation falling 

during the growing period that infiltrates the soil surface and is available for plants. Apart from 

this portion the water is lost through surface runoff, evaporation and deep percolation.  

Opportunities available for environment friendly irrigation are: 

Maximizing the efficiency of irrigation, reduce the water losses from the irrigation system. Irrigate 

less water than the crops water demand (deficit irrigation), but this requires thoughtful 

calculations. Selection of crops with low water requirements and good water use efficiency. 

Important to know the crops water requirements in details and irrigate just before and in the 
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critical period of the crop. Use high level irrigation scheduling techniques that use local climatic 

data (rainfall, temperature, air humidity, wind speed). Using soil moisture monitoring can be 

beneficial, but there are some uncertainty in the probes’ reliability. Applying tillage practices that 

allow maximum surface storage and infiltration of water is essential. Reduce runoff and soil 

surface evaporation possibilities. Crop residue management and mulch program also can help 

reducing soil surface evaporation and significantly decrease the negative effect of irrigation on 

soil structure.  

Irrigation planning and scheduling is very important before the start of irrigation. Timing and 

quantity of water to be applied should be estimated or calculated to every crop which will be 

irrigated. The challenge is to estimate crop water requirements for different growth stages and 

climatic conditions perfectly. To avoid over or under watering is important. Overwatering can 

cause problems such as excessive vegetative mass of the crops, losses of valuable water to the 

water table, irrigation water travelling over soil and erosion. 

The greater reliability of water supply provided by irrigation systems over rainfed crop production 

results in higher level of production, higher yields and higher income, in general.  

Excess irrigation can leach essential plant nutrients (especially the mobile nitrates) or some toxic 

substances (such as pesticides, herbicides and their metabolites) below the root zone, leading to 

dangerous impacts for the environment polluting the ground water.  

Limiting factors to adequately operate an irrigation system on a specific site include soils, crop, 

water, climatic conditions, and labour. 

 

Exercise 5 Effect of irrigation on soil and plants. 

Purpose of the exercise: Understanding the main effects of irrigation on soil and plants. 

Required knowledge:  

Make a short description about the main effects of irrigation on plants!  

Make a short review connected to the effects of irrigation on soil! 

Please use the following data and knowledge! 

 

The effect of irrigation on soil based on many factors and can be beneficial or unfavourable. 

Beneficial effects are the water replenishment in the growing season, filling up the water capacity, 

activate soil microbial life, improving nutrient management and mineralization, increasing 



  
  
 
 
 

 

8 
 

availability of the mineral nutrient forms, soil protection against wind erosion. Unfavourable 

effects will be stronger using improper irrigation technology and system. These effects are 

degradation of the soil physical structure, adverse chemical processes, elevation of the 

groundwater level, lower the soil fertility, secondary salinization.  

Change in the soil moisture content affects the transformation processes of the nutrients in the soil 

and will impact nitrate movement. The nitrogen containing ions, such as nitrate (NO3
-) and nitrite 

(NO2
-) are mobile and can easily move with the water in the soil. In general, more water 

infiltration results in nitrate leaching deeper in the soil profile. High clay containing soils (heavy 

soils) are less susceptible to leaching than sandy-textured soils because water permeability is 

much lower. Ammonium (NH4
+) moves not so readily with water in the soil, usually. 

Interchange in wet and dry conditions in the soil (caused alike rain or irrigation) helps in 

mobilization of potassium and phosphorous. In general, in wet soils after irrigation (or rain) the 

speed of mineralization of organic matters and other nutrients is increased. 

Temporary anaerobic condition caused by the irrigation (especially after irrigation with high water 

norm) speeds up the denitrification process in the soil resulted in nitrogen losses.  

Irrigation also can cause physical and/or chemical deterioration of the soil, nor yet also erosion. It 

is essential to take into consideration the soil properties in planning the parameters of irrigation, 

especially the water features, such as water holding capacity and permeability. Quantity of 

irrigation water should be adequate to plant’s demand. This also helps in minimizing nitrate 

leaching, as well. Leaching of salts into the groundwater is a common problem in some regions. 

Build-up of salts in soils’ upper layer may be caused by salts brought in by irrigation water or 

capillary rise from saline groundwater. High salinity cause problems in germination, plant growth, 

yield formation and quality. High salt concentration in the soil reduces the availability of water for 

the plants’ root system. The possibilities of salinity management by irrigation are improved 

irrigation water and crop residue management, leaching with additional irrigation water, use of 

irrigation water amendments and using irrigations out of the growing season.  

Water droplet impact on a bare soil surface from sprinkler systems can cause compaction and 

dispersion of soils. The bigger the droplets, the more the potential effect. The compaction caused 

by the droplets results in thin dense layer of the soil surface, which limits the aeration of the soil 

and can reduce the infiltration rate significantly. 
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The root system structure and the root zone depth of the plants is determined genetically, but 

many factors can modify them. First of all the differences in water content in the soil profile has 

effect of the roots development. Irrigated crops produce larger root mass, larger biomass and 

higher yield. Irrigation helps in maintaining the soil moisture content in the favourable state for 

crops, between the lower and upper limits of plants’ needs. The plants in good water state will be 

healthy and have higher tolerance against pests and diseases. Even though using some irrigation 

methods, where the leaves are wet during the irrigation and the microclimate is beneficial to the 

fungal infections, more problem can occur according to the diseases. Irrigation also results in 

higher activity of the root system of plants, through increased root mass and active absorption 

surface.  

 

Exercise 6 Aims of irrigated crop production. 

Purpose of the exercise: Understanding the main goals of irrigation and the possibilities of special 

purpose irrigations.  

Required knowledge:  

Make a short review about the main and alternative goals of irrigation!  

Please use the following learnings! 

 

Main object of the irrigation is to ensure adequate water supply for crops towards high yield, good 

quality and yield stability.  

There are also special aims of irrigation:  

Frost protection: sprinkler irrigation at night and morning can save orchards against late spring 

frost damages. It is effective to -5- -6°C.  

Chemigation: plant protection chemicals are applied in the irrigation water. It needs high quality 

equipment and special chemicals.  

Fertigation: nutrients are solved into the irrigation water. Plants can tolerate only low 

concentration on the leaves, so with sprinkler irrigation micronutrients can be applied principally. 

Micro irrigation is suited to applying also macro nutrients, inasmuch as the leaves will not be wet 

using this method. 

Crop cooling: certain crops can not tolerate very high temperatures. Irrigation using low intensity 

and small droplets can solve this problem and cools the plants’ canopy.  
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Higher the air humidity: sprinkler irrigation can help in maintaining high air humidity during 

flowering and pollination period. Maize and pulses are especially sensitive to low air humidity in 

that period.  

Soil protection against wind erosion and dust control: wet soil surface can resist much better 

against wind erosion, therefore irrigation can help manage this problem.  

Desirable saline and sodic balance maintenance: using good quality water, with low salt 

concentration can help in maintaining desirable saline and sodic balance in the soil upper layer. 

Leaching of undesirable soil chemicals: irrigation can be suitable to leach down the undesirable 

soil chemicals, but it can cause environmental problems. Irrigation can wash off not only the 

harmful soluble salts but also the fertilizing elements. 

 

Exercise 7 Necessity of irrigation, efficiency of water use. 

Purpose of the exercise: Knowing the water use efficiency of main crops and the modifying 

factors.  

Required knowledge:  

Make a short description about the necessity of irrigation!  

Please analyse the efficiency of water use of crops! 

Please use the following data and knowledge! 

 

The water stress has significant effect on the yield and other agronomic parameters of crops. 

Water use efficiency (WUE) shows the transpirated water to assimilate 1 kg CO2. 

Higher WUE means generally to have higher competition ability in arid sites. In water stress the 

plants use water more effectively, so the water use efficiency is higher in dry conditions. Under 

good water supplying conditions the water use efficiency is lower, plants use water more 

wastefully.  

Transpiration Coefficient: means the quantity of water (in liters) used on the formation of 1 kg of 

dry matter production of crops. The transpiration coefficient can be modified by many factors, for 

example climatic and soil conditions nutrient supply and the species of plant. The transpiration 

coefficients of various plants range from 130 to about 2,000.  

Heat sum-precipitation ratio of crops: The ratio of HU and precipitation expresses the ratio of 

effective heat sum of the vegetation period and the sum of precipitation in the year. The heat sum 
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is needed by the plant is in accordance with the available precipitation. The yield determined the 

heat sum can only be achieved with proper water supply. The favourable heat sum – precipitation 

ratio for maize is: 1.3-2.6 °C/mm. In wet year it is less than 1.3 °C/mm, in dry year it is more than 

2.6 °C/mm.  

Calculation of heat sum-precipitation ratio of crops: Heat sum / precipitation ratio = HU/R 

(°C/mm) 

R = yearly sum of the precipitation (mm) 

b

h

s
T

TT
CHU 


  2

maxmin
)(

 

HU = heat unit/degree days 

Tmax = daily maximum temperature (°C) 

Tmin = daily minimum temperature (°C) 

Tb = basis temperature of the crop (°C), Tb= 10 °C in maize.  

s: sowing date 

h: harvest date/ripe date 

 

Exercise 8 Principles of fertilization in irrigated fields. 

Purpose of the exercise: Understanding the differences in nutrient supply between irrigated and 

rainfed fields.  

Required knowledge:  

Make a short review about the main principles of fertilization in irrigated fields!  

Please use the following data and knowledge! 

 

The available water content in the soil determines the amount of effectively utilizable nutrients for 

the plants. Fertilization, especially nitrogen increases the water consumption of plants, but the 

water use efficiency will be better. The nitrogen enlarges the leaf area and the biomass of the 

plants, therefore the transpiration and water use will be higher. Inasmuch as the dry matter 

incorporation rate is higher comparing to the water use increasing, the transpiration coefficient 

will be lower. Fertilized plants use less water to build 1 kg dry matter. On the other side, irrigated 

crops take up more nutrients from the soil to the higher biomass production, but they use nutrient 
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more effective. Crops in good nitrogen supply state will be more sensitive to decreasing the 

available water in the soil. 

Irrigation can help maximising the fertiliser applications efficiency. Irrigated crops require higher 

dose of nutrients, but nutrients uptake to 1 kg yield production will be lower. Fertilisers need to be 

watered into the ground in order to be available to plants’ roots.  

Organic matter incorporation has high importance on irrigated fields. Applying farm manure helps 

to improve the water management characteristics of the soil, maintains the soil structure and 

vivifies the soil life. It increase the permeability, speeds up the downward movement of water in 

the soil, as well. The organic matter helps formulating water resistant soil structure, with this 

decreasing the disadvantageous effects of irrigation. Beside of farm manure use, growing green 

manure plants is also beneficial, especially leguminous plants (peas, lupins, wetches, etc.).  

 

Exercise 9 Evaluation of irrigation patterns from point of view of crop production. 

Purpose of the exercise: Learn the main features of the four used irrigation methods and the 

differences between them from point of view of crop production. Knowing their benefits and 

backwards. 

Required knowledge:  

Please evaluate the surface irrigation from point of view of crop production! 

Please evaluate the sprinkler irrigation from point of view of crop production! 

Please evaluate the subsurface irrigation from point of view of crop production! 

Please evaluate the micro irrigation from point of view of crop production! 

Please take into consideration the following descriptions! 

 

Surface irrigation 

Water is applied by gravity across the soil surface by flooding or small channels (basins, borders, 

paddies, furrows, rills, corrugations). Level basins, borders, contour levee irrigation (rice), graded 

border, level furrows. Surface irrigation can apply high amount of water, up to 100-150 mm per 

day, but the efficiency is low, about 35-60%. In Hungary it is used for rice irrigation only. 

Contour levee irrigation is applied in rice irrigation. It suites best on soils that have very low water 

intake and infiltration rate. The area have to have heavy layer near the soil surface, usually in 45-

70 cm depth, to block the vertical water movements and to minimize water loss and deep 
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percolation. Rice requires even water level, therefore the slopes are limited less than 0.5%, or 2 

cm in the basin. Precision levelling is required for uniform water distribution. 

Sprinkler irrigation 

Water is applied by a system of nozzles (impact and gear driven sprinkler or spray heads). Laterals 

are classed as sideroll, center pivot, linear move, water reel, stationary and traveling gun types. 

The efficiency is about 70-90%. Maximum water dose per day is about 40 mm. A center-pivot 

sprinkler is a self-propelled system in which a single pipeline supported by a row of mobile towers 

is suspended 2 to 4 meters above ground. The towers rotate slowly around the pivot point, a large 

circular area is irrigated. Linear systems are similar to center-pivot systems, except that the lateral 

line and towers move in a continuous straight path across a rectangular field. Water may be 

supplied by a flexible hose or pressurised from a concrete-lined ditch along the field's edge. Side-

roll wheel-move systems have large-diameter wheels mounted on a pipeline, enabling the line to 

be rolled as a unit to successive positions across the field. 

Micro irrigation 

Water is applied through low pressure, low volume discharge devices (drip emitters, line source 

emitters, micro spray and sprinkler heads, bubblers) supplied by small diameter pipelines. Deep 

percolation can be controlled with good water management. Very efficient, little if any runoff and 

little evaporation occur. Water is applied at the point of use. Can be easily automated using soil 

sensors and computer. Maximum water dose per day is about 8-10 mm. The efficiency is 90-

100%. Leaves will not be wet using drip irrigation, in consequence higher level of disease 

infection is not expected. It is suitable to apply the whole amount of nutrients needed by the crop. 

Micro irrigation is a very efficient and good method to irrigate the crops, from the point of view of 

crops, but deploying the system requires a lot of labour. Other problem concerning to the micro 

irrigation on arable lands is, that it inhibits the machine works on field, such as spraying, inter-row 

cultivation, etc.  

Subsurface irrigation 

Water is made available by upward capillary flow through the soil profile from a controlled water 

table. It was developed as water table management system to reduce crop stress caused by excess 

water in the plant root zone. The system, after light modification is suitable to do irrigation below 

the soil surface, usually in 80-90 cm depth. Maximum water dose per day is about 8 mm and the 
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efficiency is 95-100%, because the soil surface is dry, so no evaporation loss occurs. The evenly 

wet root zone during the growing season is very beneficial for plants. 

The following factors should be take into consideration to evaluate the irrigation methods: The 

quality of irrigation (Main aspect is the even distribution of water), effects on the soil, effects on 

the crops, the measure of area loss, special agrotechnics requirements, effects on the farm and 

effects on the local environment.  

Farmers, when deciding whether to purchase an irrigation system these factors should be 

considered for choosing:  

Crops to be grown, topography or physical site conditions, water supply possibilities or on farm 

water storage capacity, climatic data (especially precipitation and temperature), available energy 

source, chemigation is planned or not, needed operation and management skills, environmental 

concerns, soil conditions (physical structure, bulk density, maximum infiltration rate, water 

capacity, etc.), needed farming equipment and machinery, the size of the area being irrigated, 

availability of labour, financial resources and costs. When a farmer plan to irrigate a crop, all of 

the agrotechnics elements should be changed and adapted to the changed water supply state. 

Irrigation means high level of crop production and the whole production process should be on 

high level to ensure success and high profit. 

 

Exercise 10 Main functions of irrigation and crop production. 

Purpose of the exercise: Understanding the main functions of irrigation and crop production. 

Required knowledge:  

Make a short review about the main functions of the irrigation!  

Please use the following data and knowledge! 

 

The basic function of irrigation is to supplement natural water supply (precipitation in the growing 

season and available moisture content in the soil) to the water demand of crops. Where crop stress 

caused by moisture shortage is prevented by proper and timely irrigation, other factors can 

become inhibitors to desirable yield and quality. 

Knowledge of how plants respond to, and use, soil water throughout their growing season is 

essential to successfully design and manage an irrigation system. 
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Continuous plant uptake of soil nutrients has a potential for improving ground water quality. 

Profitability in crop production is generally the main objective in crop production. Irrigation 

provides high quality and desirable quantity yields at higher stability and reduced risk in semiarid 

and arid regions.  

Water is required to dissolve the nutrients in the soil, forms a solution which can be absorbed by 

the roots of the crops. The most important elements mobilize quicker in wet soils comparing to the 

drier conditions. The irrigation supplies moisture which is essential for the soil life such as 

bacteria and fungi, which are beneficial to plant growth. Irrigation also can provide a healthy 

environment for plants and plants growth. Irrigation has effect on the soil tillage, due to it softens 

the upper layer of the soil.  

 

Exercise 11 Correlations between irrigation and yield stability, yield quality. 

Purpose of the exercise: Knowing the relationships between the water supply and yield stability. 

Understanding the connection between yield quality and irrigation.  

Required knowledge:  

Make a short analysis in topic of the relations between irrigation and yield stability!  

Please analyse the relations between irrigation and quality!  

Please use the following data and knowledge! 

 

Different crop species tolerate different soil moisture depletion levels at different stages of growth 

without going into water stress. Usually young plants are more sensitive and the tolerance 

increases with age.  

Crops’ yield usually varies with the years, due to the different weather conditions. Beside the good 

productivity or high yield potential, yield stability under different ecological conditions is a basic 

selection factor in plant breeding. Yield stability is very important also for farmers, and genotype 

of better yield stability often gains advantage over that of high productivity in variety choose. 

Yield stability is a complex feature of the genotype in which the stress resistance against both 

abiotic and biotic stress factors has high significance. It shows the results of genotype x 

environment interactions. Very adaptive varieties will have high yield stability under different 

environmental conditions. The long term experiences show that the differences in yields can be 

decreased using irrigation, so the adequate water supply can stabilize the yields, but some 
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alternation remains. Fertilization also can increase the yield stability, but with close relation to the 

water supply, only. 

Yield quality is determined mainly by the genotype, but many factors can modify it, the water 

supply is one of the most important factors. In variety selection quality is a significant factor 

should take into consideration. Using adequate and proper irrigation schedule and method, 

irrigation doesn’t reduce the quality of the crop products. At the same time, improper application, 

for example too late irrigation can significantly decrease the quality parameters.  

 

Exercise 12 Irrigation regime of main crops I (green peas, alfalfa, red clover). 

Purpose of the exercise: To get knowledge about the irrigation of green peas, alfalfa and red 

clover. Understanding the most important facts connected to the water supply of that crops.  

Characterize the main facts about the irrigation of green peas! 

Characterize the main facts about the irrigation of alfalfa! 

Characterize the main facts about the irrigation of red clover! 

Please use the following descriptions! 

 

Required knowledge:  

Irrigation of green peas: Dry peas are not irrigated in Hungary, because the costs are higher than 

the surplus income. Green peas are irrigated in general, because it is a valuable crop. The 

tenderness falls very quickly under dry conditions. Green peas’ water demand is 380-400 mm (due 

to the short growing season, it is relatively high). Irrigation schedule is 20th April – 15th June (in 

Hungary). Usually 4-5 irrigations are applied using 20-40 mm water. All irrigation water need is 

120-150 mm. Surplus yield can be up to 40-50 %, but maintaining the tenderness is also very 

important.  

Irrigation of alfalfa: It has high water demand, around 600-780 mm. Alfalfa develops a straight, 

branched taproot that penetrates usually 2 – 4 m deep in the soil, but under favorable conditions to 

a depth of 9 m. Branch roots mainly can be found in the upper 60 cm layer of the soil. Any 

moisture stress during growth period reduces yield. Plant stress can occur when available soil 

moisture falls below 50%. Critical periods in water supply are seedling stage for new seedlings, 

just after cutting for hay and at start of flowering stage for seed production. Essential the high air 

humidity in flowering to ensure the good pollination in seed production. Alfalfa plants are 
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sensitive to over-irrigation, due their root system requires good aeration and high oxigen. Even 

short water-logged period can cause damage. 

Yields are determined by the availability and use of water. Irrigation can increase yield by 200-

300% in dry years and ensures good yield stability. Recommended allowable depletion is 50% of 

available water content (ASW) of the soil. Irrigation should be applied at one week after 

harvesting (cutting) when the injuries are healed. Irrigated alfalfa has lower persistence, because 

the higher infestation level of fungal diseases and the poor aeration of the irrigated soil. 

Irrigation of red clover: Red clover has a well developed, branched taproot, it penetrates 1-2 m 

deep into the soil. The main root mass can be found in the upper 60 – 70 cm deep layer in the soil. 

The root mass is 20-25% lower comparing to alfalfa. It has high water demand (600 mm), but also 

has good drought tolerance. It requires water supply and adequate available soil moisture content 

throughout the growing season to high yields. Transpiration coefficient is 600-700 l/kg. Yield 

surplus can be 3 t/ha in the first, and 4 t/ha in the second year. Irrigation goes by the cuts, after the 

second cut, when the new growth reached the 8-10 cm height should be applied. The irrigation is 

needed between 1st and 20th July, usually.  

 

Exercise 13 Irrigation regime of main crops II (corn, sweet corn, seed corn). 

Purpose of the exercise: Knowing the most important facts about irrigation of corn, sweet corn and 

seed corn. 

Required knowledge:  

Typify the main problems in the irrigation of grain corn! 

Characterize the main facts in the irrigation of sweet corn! 

Characterize the main facts in the irrigation of seed corn! 

Please use the following descriptions! 

 

Irrigation of corn: Maize is one species, but the different types have diverse sensitivity to water 

stress. Common grain corn has medium-high water demand, but in some phenological stages it is 

sensitive to water shortage. Flowering-fertilization, early grain filling stages are the most 

significant ones (from tasselling through silk stage and until kernels become firm). During this 

period the actual evapotranspiration can be up to 4-5.5 mm/day. Irrigation is recommended 
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principally during this period, but corn needs adequate moisture from germination to dent stage 

for maximum production.  

Yield surplus can be 1.5-2.5 t/ha in average years, and in a dry, droughty one up to 4.0-6.0 t/ha as 

an effect of irrigation. 1 mm irrigation water can give 20-40 kg surplus yield/ha. The hybrids vary 

in sensitivity of water stress and in response to irrigation. Irrigation will be successful using 

hybrids with excellent yield potential and high response of water supply, only. The low rate of 

irrigation can be explained by the low prices of maize and high cost of irrigation.  

Irrigation of sweet corn: Its water demand is not much higher than common corn, but it is very 

sensitive to water stress and uneven water supply, moreover it is a very valuable crop and has high 

price. Surplus yield can be 16-18 t/ha in dry years and 0.6-1 t/ha in wet years. Sweet corn requires 

high air humidity during the pollination period to ensure the good pollination. It should be 

irrigated more times with small amount of water to maintain even water supply and higher air 

humidity in the stand.  

Irrigation of seed corn: The significance of the irrigation is very high in case of seed corn. The 

viability of the inbreeded lines is low and the root system is underdeveloped and shallow, in 

addition the roots have low water uptake ability. Therefore the inbred lines are sensitive to water 

stress (short time tolerance) and they need even and good water supply. Seed corn requires high 

air humidity during the pollination period to the good pollination. It should be irrigated more times 

with small amount of water to maintain the air humidity. Due to it is very valuable crop, the 

irrigation is profitable. Surplus yield can be up to 0.5-1.5 (2.0) t/ha.  

 

Exercise 14 Irrigation regime of main crops III (rice, potato, sugar beet). 

Purpose of the exercise: Knowing the most important facts about irrigation of rice, potato and 

sugar beet. 

Required knowledge:  

Make a short presentation about the main facts about the irrigation of rice! 

Make a short presentation about the main facts about the irrigation of potato! 

Make a short presentation about the main facts about the irrigation of sugar beet! 

Please use the following descriptions! 

 

Irrigation of rice: Flood irrigation 



  
  
 
 
 

 

19 
 

First flood: 2 000-3 000 m3 /ha, Water addition: 8 800-13 000 m3 /ha. Flood after chemical plant 

protection: 12 000-18 000 m3 /ha. 

When the soil water content drops below saturation, most rice varieties develop symptoms of 

water stress.  

Important to eliminate water loss: seepage, percolation, surface run off and evaporation 

Irrigation of potato: irrigation is one of the most important factors contributing to the success and 

quality of the potato yield and tolerance to disease. Potato is a moisture and soil temperature 

sensitive crop. Its roots penetrate about 90 cm deep into the soil, but the shallow active root zone 

of about 30-40 cm thickness only. About 90% of the root activity takes place in the top 60 cm 

depth of the soil. The good availability of moisture in the root zone is crucial for high yields. Short 

irrigation intervals of 3-5 days maintain soil moisture at proper level. Soil moisture should 

maintain in the root zone above 65% of the ASW capacity of the soil (ASW: available soil 

moisture content). 

In irrigated potato fields higher plant density (10-15%) is beneficial. Water use the highest in tuber 

formation, flowering period. Potato prefers frequent, light irrigation from middle of May to around 

10th of August (in Hungary). No more than 20-30 mm water should be applied at once. Optimum 

water content of the soil is 70-80% of ASW capacity. Usually the yield quality will be better, but 

it depends on varieties and many other factors. In warm climates light irrigation for cooling and 

moisture is beneficial after desiccation to skin maturity period. 

Irrigation of sugar beet:  

Sugar beet has high water demand, and, moreover it requires even moisture in the whole growing 

season to avoid leaf change what significantly can lower the yield and quality. New varieties have 

increased water use efficiency and higher drought-tolerance. Critical periods are the emergence 

with thinning and one month after emergence. Surplus yield can be 15-30 t/ha in dry years, 8-12 

t/ha in average years.  

In the early growth period sugar beet requires frequent light irrigations. Irrigation norm shouldn’t 

exceed 20-30 mm. Irrigations should be applied when 50–55% of the available soil moisture was 

consumed in the effective rooting depth of the sugar beet. Properly timed irrigation will not 

decrease the quality in general, but fall irrigation usually resulted in low sugar content. Water use 

efficiency is higher under dryer conditions, while good water supply results in lower efficiency in 

water use, in general. Irrigated sugar beets are more sensitive to diseases, so using tolerant or 
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resistant varieties is essential. Irrigated sugar beet fields also require higher level of plant 

protection.  


