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Yield and qual i ty  var ia t ions  i n  crops due t o  moisture differences have 
always been more d i f f i c u l t  t o  determine than have differences due t o  fer-  
t i l i t y ,  var ie ty  and insec t  and disease control .  This i s  par t ly  due t o  the 
inadequate methods of determining moisture conditions and labor involved i n  
using the methods which have proven t o  be effect ive.  Crops are  seeded once 
and usually f e r t i l i z e r s  a r e  applied only once i n  the crop l i f e ,  therefore 
extra  care i s  usually taken t o  do a proper job a t  t h a t  time. Often the phil-  
osophy concerning i r r i g a t i o n  i s  t h a t  a be t t e r  job w i l l  be done or the  next 
i r r i ga t ion  t o  make up f o r  a poor i r r i ga t ion  t h i s  time. With many vegetable 
crops, especially potatoes, the damage may have been done without being 
obvious. 

I r r i ga t ion  pract ices  throughout Washington S ta t e  are  generally very poor. 
Mach of t h i s  i s  due t o  an abundant supply of water and the lack of informa- 
t i o n  on the economic r e s u l t s  when too much or  too l i t t l e  water i s  used i n  
crop production. 

I r r iga t ion  Frequency 

The end product of a good i r r i g a t i o n  i s  t o  get the  proper amount of water 
i n to  the s o i l  a t  t he  proper time. Many farmers rea l ize  tha t  lack of s o i l  
moisture a t  ce r ta in  stages of growth of a crop may seriously a f fec t  e i t he r  
the  yield  or quali ty,  consequently frequent i r r i ga t ions  a r e  t he  ru le .  Fre- 
quent i r r i ga t ions  do not necessari ly maintain adequate s o i l  moisture and i n  
some cases infrequent i r r i ga t ions  may create  conditions which w i l l  increase 
intake r a t e s  and in the  long run allow more water t o  enter  t he  so i l .  

A common method of i r r i ga t ing  potatoes and most other row crops i s  t o  s t a r t  
water i n  one furrow, skip several, s t a r t  another, and a t  each change the 
water i s  e i the r  moved t o  the  adjacent furrow or  t o  t h e  second furrow over. 
This rota t ion i s  usually followed throughout the  season. Sprinkler systems 
are  usually used i n  somewhat t h e  same manner - with a s e t  sequence of so many 
hoars of i r r i g a t i o n  f o r  a ce r t a in  i n t e rva l  between i r r i ga t ions .  These rota- 
t i o n  systems are  usually s e t  fo r  e i t h e r  a 12 o r  24 hour period of i r r iga t ion .  
The problem with t h i s  method is  approximately the same amount of water i s  
applied throughout the  season regardless of t he  r a t e  which p lan ts  use or  need 
the water. 

Length of Run 

Another practice i n  common use i s  t o  use long i r r i g a t i o n  furrows t o  reduce 
machinery and i r r i ga t ion  labor costs.  Some studies a t  Washington S ta t e  
University have been made regarding r e l a t i v e  costs  f o r  these operations i n  
r e l a t i o n  t o  length of run which w i l l  be avai lable  soon. Another 



study under way i s  f o r  determining yield  differences due t o  various lengths of 
i r r i ga t ion  furrows. The following tab le  shows differences on one experiment 
y i e ld  due t o  insuf f ic ien t  water throughout the  season which may happen when 
long runs a r e  used. Last f a l l  some of our agents began a study t o  f ind  what 
differences,  i f  any, do occur when runs become excessively long, 

Yields of I r r iga ted  Sweet Corn i n  
I r r i ga t ion  Efficiency Tests* 

P lo t  designation Treatment (Acre inches (~ons / ac re )  

A Lower end of f i e l d  25% of D b 3.33 
B 5'0% of D 8 3.38 
C 75% of D 12 3.75 
D Middle of f i e l d  100% of D 16 L -09 
E 150% of D 2k L.97 
F Upper end of f i e l d  200% of D 32 5.23 

* I r r i ga t ing  Annual Crops, John R. Davis and Me1 A. Hagood, Cal i f .  Agriculture, 
Aug. 1961. 

Undoubtedly there  are  differences i n  y i e l d s  o r  qua l i ty  i n  potatoes due t o  dif -  
f e r e n t  moisture treatments which can be a t t r ibu ted  t o  runs which are  too long, 
These differences can occur due t o  excessive water a t  t he  upper end or  insuf- 
f i c i e n t  water a t  the lower end and i n  some cases it is  possible t o  have reduc- 
t i ons  i n  y ie lds  both a t  the  upper and lower ends. 

Length of Set  

Another common practice of i r r i g a t o r s  i s  t o  change water on a s e t  schedule of 
every twelve o r  twenty-four hours. This may r e s u l t  i n  ovep-application of 
water e i t h e r  i n  the  so i l ,  i n  l i g h t  so i l s ,  or  off  the  end of the  f i e l d  i n  
heavy so i l s .  

Some typ ica l  problems and possible solutions. 

Excessive water application 

Insuf f ic ien t  water application 

Lengthen in te rva l  between i r r i ga t ions  
Reduce time of flow per furrow 
Reduce length of furrow 
Adjust flow from la rge  t o  small a f t e r  

water reaches the end of the  furrow 
Change i r r i ga t ion  method t o  sprinkling 

o r  i n  some cases border i r r i g a t i o n  
may work. 

Let water run longer i n  furrows 
I r r i g a t e  a t  more frequent i n t e rva l s  
Improve s o i l s '  a b i l i t y  t o  absorb water 
Change i r r i g a t i o n  method--to sprinklers 

o r  cross slope i r r i ga t ion .  



Since space l i m i t s  a detailed explanation of how t o  determine frequency of 
i r r i ga t ion ,  application r a t e s  and techniques t o  solve the problems l i s t e d  
above, the following discussion deals  with only one phase which should be 
of value t o  those who follow a regular sequence of i r r i ga t ion  regardless 
of time of year or s o i l  moisture conditions. Although scheduling i r r iga-  
t i ons  by t h i s  method may encourage poor i r r i ga t ion  practices,  the  method i s  
discussed t o  show how a ce r t a in  sequence can be changed without causing too 
much of a problem. The following tab le  shows how t o  s e t  up a sequence when 
a l t e rna t e  furrows are  t o  be i r r iga ted .  
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Rotation changes and what it does t o  t h e  i r r i g a t i o n  in t e rva l  

When moving one furrow per  set :  

From an odd number of days between in t e rva l s  t o  another odd day interval :  
an even t o  odd and an odd t o  even, a + (b - 1) w i l l  be t he  longest i n t e rva l  
between i r r i ga t ions  on any furrow. Where: a equals the first ro t a t i on  
sequence in t e rva l  and b equals the  desired ro ta t ion  in t e rva l  

Example: when changing from a 3 t o  a 5 day sequence 
3 + (5  - 1 )  - 7 days. This w i l l  be t he  longest period which a m  
furrow w i l l  go-without water. 

Some furrows will receive water i n  a shorter  period than the new in te rva l ,  
some tlle same in te rva l ,  and others a s  long a s  a + (b  - I ) ,  the r a t i o  w i l l  
be : 

1 furrow w i l l  receive water the  next day o r  1 - 1 
2 furrows w i l l  receive water the  2nd day or  2 - 2 
3 furrows w i l l  receive water the 3rd day or  3 - 3 

etc .  3 - 4  
3 - 5  
2 - 6  
1 - 7 ( a + b - 1 )  

when changing from a t o  2a: 
one half  of the furrows w i l l  go a days between i r r i ga t ions  and the  
other one half  w i l l  be i r r iga ted  a t  a 2a in t e rva l  

when changing from a 5 day in te rva l  t o  a 10 day interval ,  out of 10 furrows, 
5  w i l l  be i r r i ga t ed  withing 5 days and the other 5 w i l l  get water 
within 10 days. 

When following an a l t e rna t e  row sequence 

The mmaxium number of days between i r r i ga t ions  of any furrow w i l l  still 
be a + (b - 1)  regardless of whether you a re  going from an odd sequence 
t o  another odd, an odd t o  an even, or  an even to  an odd, 

The r a t i o  of the  number of days between in t e rva l s  i s  similar t o  every row 
i r r i g a t i o n  but with mfnor differences. Exaniples: 

when going from a 5 t o  a 7 day in t e rva l  t he  r a t i o  w i l l  be: 
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when going from a 5 t o  an 8 day interval :  

when going from an even t o  odd reduced in t e rva l  
example: 8 t o  5 ,  the  r a t i o  w i l l  be: 

2 - 2  
3 - 3  
0 - 4  
5 - 5  
6 - 6  
0 - 7  

17 - 8 
0 - 9  
3 - lo 
2 - 11 
2 - 1 2  a + ( b - 1 )  

when changing from an a l te rna te  row even sequence t o  another 
lower even sequence, example: from 8 t o  L 

LI - 2 

By following an a l te rna te  furrow system changes can be made t o  increase 
or  decrease the i r r i ga t ion  frequency a t  w i l l  since water w i l l  be applied 
a t  l e a s t  t o  one s ide of the furrow or bed i n  approximately one half t he  
time of the longer sequence 




