
A New System to Monitor Water and Nutrient Use in Pot-in-pot Nursery 
Production Systems 
  
 
 Water will be one of the most limiting and 
regulated resources in the world within the next 20 
years.  Because of this, techniques are needed to 
monitor nursery production practices for proper water 
use and nutrient management.  Due to the current lack 
of scientific methodologies to guide irrigation practices, 
nursery growers often may apply water to crops by 
simply turning on valves without knowing how much 
water is lost through runoff or drainage.   
 In this study, an experimental system to 
examine water quality, irrigation efficiency, and drainage 
from pot-in-pot nursery container production was 
established in a commercial nursery.  The system 
consisted of 50 pot-in-pot containers with 50 trees 
irrigated with micro-spray stakes, drainage water 
measurement devices, container-substrate moisture 
probes, thermocouples, a weather station, and data 
loggers (Figure 1).  The system could measure irrigation 
and rainfall inputs, drainage water loss, container 
substrate moisture content and temperature, leachate of 
nitrogen, phosphate, and potassium in drainage water, 
and tree growth in pot-in-pot nursery production.  The 
system provided a method to monitor water and  nutrient 
loss, substrate temperature, and moisture content 
throughout the year to evaluate potentials of winter injury 
or summer heat damage to roots.  
 
Figure 1.  Schematic diagram of the experimental system for 
monitoring drainage water quantity and quality, and 
temperature and water content of container substrate in pot-in-
pot nursery production. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 Results of the study indicate that during the 14 
week period, total volume of drainage water from 50 
containers was 1,900 liters while total irrigation water 
and rainfall to the 50 containers was 6,940 liters.  About 
38% of irrigation water and rainfall was lost through 
drainage during September and the first week of October 
because large amounts of irrigation were applied to 
maintain tree caliper growth during this period.     
 
Figure 2.  Average weekly amount of NO3-N, P, and K in 
drainage water from 10 rows of total 50 pot-in-pot containers 
between August 6 and November 16, 2003. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 The study also showed that the total amount of 
NO3-N, P, and K lost through drainage from 50 
containers during 14 weeks was 142.8, 7.2, and 97.8 g, 
respectively.  Most loss of nutrients occurred between 
week 4 and week 8 because of large amounts of 
drainage (Figure 2).   
 Future research with the system will emphasize 
investigations of:  irrigation schedule and frequency, 
methods to minimize water loss, optimal fertilization 
practices, influence of temperature on substrate 
moisture content, and developing a control system using 
substrate moisture content for the best irrigation strategy 
to achieve efficient plant growth and health. 
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