
Real-Time Measurement of Drainage from Pot-In-Pot Container 
Nurseries 
   
 The pot-in-pot system of nursery production has 
been expanding rapidly during the past decade.  In this 
system, each container-grown plant is placed inside an 
outer socket container that is permanently placed in the 
ground.  To obtain high water use efficiency and to 
implement automatic irrigation control, it is important to 
know how much water can be applied to each container 
before drainage begins.  An experimental field site was 
established to determine drainage water loss from pot-
in-pot containers from nurseries with micro-irrigation.  
The site consisted of 50 container-grown trees, 10 
tipping-bucket rain gauge units, and a portable weather 
station.  Rain gauge units were calibrated four different 
ways to determine repeatability and reliability for real-
time measurement of the drainage water.  Volume of 
water was calculated from the product of number of tips 
and volume per tip.  Accuracy of measurements was 
verified by the amount of drainage water collected 
weekly in collection buckets located under rain gauge 
units for various irrigation applications and rainfall 
events.  The maximum difference in the weekly amount 
of drainage water collected with the collection buckets 
and measured with the rain gauge units was 1.215 L 
when the daily irrigation application to five trees was 
15.5 L (Table 1).  The system reported real-time 
measurement of drainage water from irrigation and 
rainfall, and provided a research tool to evaluate 
strategies for nurseries to better manage irrigation 
schedules (Figure 1). 
 Table 1 shows the comparison for amounts of 
drainage water collected in the 12 L collection buckets to 
the ones measured by the rain gauge units in the 10 
sumps.  Except for week 5, the amounts of water 
measured with the rain gauge units were very close to 
that collected with the collection buckets.  During weeks 
1 and 2, the weekly drainage was considerably lower 
due to the low irrigation rate.  When irrigation time was 
doubled from 8 min to 16 min, the average weekly 
drainage increased by a factor of 33. 
 

 The system containing the rain gauge units was 
able to provide real-time measurement for the volume of 
drainage water after irrigation.  Figure 1a and 1b show 
the minute-by-minute volume of drainage water 
measured by the tipping-bucket rain gauges in sumps 1, 
4, and 8 with daily average irrigation application rates of 
7.7L and 15.5L, respectively. 
 The results of the study show that this system 
can provide experimental means to gain knowledge on 
irrigation management techniques to improve irrigation 
waster use efficiency and reduce water and nutrition 
losses. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.  Real-time measurement of drainage water by 
tipping-bucket rain gauges for five container-grown trees in 
each bed with two different irrigation application rates and 
two times a day:(a) 7.7L daily irrigation, and (b) 15.5L daily 
irrigation. 
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Table 1.  Weekly total volume of drainage water (L) due to different irrigation application rates and rainfall directly measured with 12 
L collection buckets and indirectly measured with rain gauge units during the five week tests.
 


