
Irrigating Vegetables – 
Understanding when and how 

long to water 









Splits and Cracks 

Many Vegetable Crops 



Water stress on 
Sweet Corn 

Ear size is determined at the  
4 to 10 leaf stage.  Moisture  
stress at this time causes 

shorter ears 

Kernel number and tip fill 
 is determined during and shortly  

after pollination 



Overall quality 

Many Vegetable Crops 



Why irrigate? 

• Improved yield 
• Improved quality 

• More predictable harvest date 

Why trickle? 

• Save water 
• Less leaching 
• Automate 

• Less weeds, foliar disease 



Critical Irrigation Periods 
Crop  Critical Stage for moisture stress 

Asparagus  Fern growth 

Beans  Flowering, Pod fill 

Broccoli, Cabbage, Cauliflower  Establishment and head filling 

Carrot  Establishment and root development 

Cucumber, melon, pumpkin, 
squash 

Flowering and fruit enlargement 

Eggplant  Flowering and fruit development 

Lettuce  Head development 

Onion  Bulb enlargement 

Pea  Flowering, Pod fill 

Pepper  Transplanting, fruit set and development 

Sweet Corn  Tassel, silk, ear fill 

Tomato  Flowering, fruit set, enlargement 







Irrigation terms  

Saturated Soil = all soil pores filled with water, soil 
is saturated.  0-10 centibars (cb). 

Field Capacity = After rain/irrigation when excess 
water has drained from the soil, large soil pores 

now filled with air, not water.  10-25 cb. 

Water holding capacity = total amount of water held 
by the soil at field capacity, depends on soil type 

Evapotranspiration (ET) – Water lost from the soil 
though evaporation and transpiration from the 

plant.   Depends on time of year, % ground cover, 
crop rooting depth and weather. 





Factors that determine when to irrigate? 

• Soil water lost to evaporation and transpiration 
• Soil type - Water holding capacity of soil 

• Depth of crop rooting 





How to monitor when to irrigate? 

Soil Monitors 
Electrical conductivity 
• Gypsum blocks 

• Ceramic (Watermark) sensors 

Pressure gauge 
• Tensiometers 









Soil Texture Field Capacity1 20% Depletion2 

Sandy loam 5-10 10-15 
Loam 10-15 22-30 

Silt loam 15-20 25-35 
Clay loam 25-40 40-50 



Estimating your “water budget” –  
simple method  

Based on Evapotranspiration.  ET depends on the 
time of year, % ground cover, rooting depth, and 

sunshine conditions.  Plastic mulch can cut ET by 
50 -75%.  Weedy fields can increase ET. 

Vegetable crops require about 1 to 1.5 inches of 
rain/irrigation per week (best applied in 0.33-0.5 

inch increments).  Apply when 20% of water at field 
capacity has been lost. 

One inch of water, spread across one acre of land (one acre 
inch) equals 27,000 gallons 



Estimating evapotranspiration – one acre, no mulch, per 
day – assuming seasonable conditions in New York. 

Evapotranspiration (Gal/Acre/Day) 

May  2,100  3,300 

June  3,000  4,300 

July  3,500  4,900 

August  3,500  4,900 

September  3,000  4,300 

October  2,200  3,300 



Factors that determine when to irrigate? 

• Soil water lost to evaporation and transpiration 
• Soil type - Water holding capacity of soil 

• Depth of crop rooting 
• Mulch or no mulch 









Factors that determine when to irrigate? 

• Soil water lost to evaporation and transpiration 
• Soil type - Water holding capacity of soil 

• Depth of crop rooting 
• Mulch or no mulch 

Root depth 

• For most crops in plastic mulch, only 1 
to 1.5 feet when transplanted, we’ll 

assume 1 foot for our examples 

• Assumes no compacted soils 



Assume 3 feet for plastic 
mulch 

Best way is to check 
wetted area under 

plastic first time you 
irrigate 































Soil Type 

Gallons lost at 
20% Field 
Capacity 

Days between 
Irrigations 

Irrigation 
Time (min)* 

2700 2 150 

3650 3 200 

4725 4 260 

5400 5 300 

6750 6 370 









Soil Type 

Gallons lost at 
20% Field 
Capacity 

Days between 
Irrigations 

Irrigation 
Time (min)* 

3240 2 180 

4380 3 240 

5670 4 310 

6480 5 360 

8100 6 350 



Soil Type 

Gallons lost at 
20% Field 
Capacity 

Days between 
Irrigations 

Irrigation 
Time (min)* 

2320 2 130 

3140 3 180 

4070 4 220 

4700 5 260 

5805 6 320 


