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Micro-Sprinklers Above the Foliage





























Inside an In-Line Emitter.

   The water moves like a 
small horizontal tornado. 
This keeps all particulates 
in suspension until the 
“dirty” water reaches the 
larger-than-normal orifice.   



Various In-Line Emitters; 2gph, 1gph, 1/2gph





1/4-inch In-line Drip Tubing







Chinese Medicinal Herb Farm





Most plants don’t 
send many roots 
into clay subsoil. 
Main roots are only 
as deep as the 
topsoil. Even in deep 
topsoil, most of a 
tree’s  roots are 
found in the top 
12-18 inches. 





Persimmon Roots  (100 cm = 39 inches)





















Tomato



Lettuce















1-2 inches             2-4 inches       subsoil







WARNING !!
MATH AHEAD







WUCOLS is the acronym for  

Water Use Classifications of Landscape Species.

Very Low = <0.1,       Low = .1-.3,       Moderate = .4-.6,      High = .7-.9



• Potentilla tabernaemontani   0.5 - 0.75 
• Sedum acre                  0.25 
• Cerastium tomentosum   0.25 
• Liquidambar styraciflua   0.20 
• Quercus ilex                  0.20 
• Ficus microcarpa nitida   0.20 
• Gazania hybrida    0.25-0.50 
• Baccharis pilularis    0.20

Irrigation Needs of Well-Established Landscape 
Species Determined from Field Research



Very Low = <0.1,       Low = .1-.3 
Urban Tree Farm, Santa Rosa, CA







ET L  = K C x ET o 

Landscape Evapotranspiration = 
Landscape Coefficient (KC) x Reference Evapotranspiration

 Santa Rosa 0.03  0.06  0.09   0.14  0.18  0.21  0.21  0.19  0.15  0.10  0.05  0.03 
  (daily rate) 
(inches)     Jan     Feb   M      Ap    May    J      Jly    Aug   Sept  Oct    Nov  Dec 

(Daily ET in inches. Xs 31 = Monthly Rate.) 



Jan  Feb    M    Apr   May  J     Jly    Aug Sept Oct    Nov Dec Total





ET L  = K C x ET o  Asparagus = 0.95 X 0.21 = 0.19 inches/day 

0.19 x 31 =  5.89 inches/month (June/July) in Santa Rosa, CA



4’ X 10’ = 40 sq. ft. 

ET = 6” 

10 sq.ft.  = 1.25 gallons 
 X 4 = 5 gallons 

40 ft. = 40 emitters 

5 gal. ÷ 40 - 1gph emitters 
= .125 hours 

60 X .125 = 7.5 minutes 

With 1/2gph emitters – 15 minutes/day 

(once/week = 7 X 15 = 105 min. = 1.75 hrs.)











KC = .7 early  1 mid  .95 late



SUMMARY. The effect on crop yield of 
drip-irrigation frequencies of two 
irrigations per day (2/d), one 
irrigation per day (1/d), two irrigations 
per week (2/week), and one 
irrigation per week (1/week) was 
investigated for lettuce (Lactuca 
sativa), pepper (Capsicum annuum), 
and onion (Allium cepa) grown on 
sandy loam and processing tomato 
(Lycopersicon esculentum) grown on 
silt loam during experiments conducted 
during 1994 to 1997. All 
treatments of a particular crop 
received the same amount of irrigation 
water per week. Results showed 
that the 1/week frequency should be 
avoided for the shallow rooted crops 
in sandy soil. Irrigation frequency had 
little effect on yield of tomato, a 
relatively deep-rooted crop. These 
results suggest that drip irrigation 
frequencies of 1/d or 2/week are 
appropriate in medium to fine texture 
soils for the soil and climate of the 
project site. There was no yield 
benefit of multiple irrigations per day.





KC = 

.7 early 

1.05 mid 

.95 late



KC =  .3



KC = 

.5 early 

.97 mid 

.5 late



KC = 

.5 early 

.97 mid 

.5 late



KC =  .2



KC =   .5 early    1.05 mid    .5 late



?  .25 

 



KC =  .7 early  
 1.05 mid  
 .95 late



KC =  .7 early 

 1.05 mid 

 .85 late



KC = .4 - .6



KC = Thyme .4 -.6,   Lavender = .1-.3  (Foxglove .4 - .6) 



Food     Gallons per Pound 

Lettuce     23 

Tomatoes     30 

Carrots     33 

Apples     49 

Potatoes     60 

Broccoli     65 

Cantaloupe     80 

Corn      168 
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Barrel Size  Height above the drip system  1/4” run 

50 gallon  8"      10'   

50 gallon  12"      10'   

50 gallon  16"      14'  











Insert sub-surface slides 


