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Impact Nugget 

Gardenia jasminoides ‘Heaven Scent’ is a woody landscape shrub that is extremely difficult to grow. 
Over-irrigation results in root diseases and plant death, which typically causes losses of 20-80% of the 
crop. Using soil moisture sensors to automatically irrigate only when needed eliminated all disease and 
greatly reduced crop production time (from 14 to 9 months). This resulted in an economic benefit of 
approximately $1/ft2 for the nursery (or about $100,000/hectare). 

Unique Plant Responses 

Plant water use and environmental conditions. We quantified how daily water use (DWU) of 
Hydrangea macrophylla and Gardenia jasminoides is affected by environmental conditions. In 2010, 
we used Hydrangea macrophylla cultivars, ‘Fasan’ and ‘Pia’. There was little difference in DWU of 
the two cultivars, which ranged from 50-300 mL/plant, depending on plant age and weather 
conditions. In 2010, daily light integral (DLI) was the most important environmental factor affecting 
DWU. The combination of plant age, final leaf area, DLI, and their interactions explained 83.2 and 
90.8% of day-to-day variation in DWU of ‘Fasan’ and ‘Pia’, respectively. In 2011, a follow up study 
was conducted using Hydrangea macrophylla ‘Fasan’ and Gardenia jasminoides ‘Radicans’. DWU of 
‘Fasan’ ranged from 50-200 mL/plant and DWU of ‘Radicans’ ranged from 50-560 mL/plant. The 
lower DWU of ‘Fasan’ in 2011 compared to 2010 was likely due to stunted growth of the hydrangeas, 
probably due to excessive heat after transplanting. Vapor pressure deficit (VPD) explained more of the 
daily fluctuations in DWU in 2011 than in 2010, suggesting that there is a complex relationship 
between DLI and VPD effects on DWU. Predicting DWU of the 2011 ‘Fasan’ crop using 2011 
environmental conditions and a regression model developed using the 2010 data resulted in DWU 
estimates that generally were 33-98% too high. This discrepancy is likely due to the differences in 
‘Fasan’ growth in 2010 and 2011: there was more vegetative growth early in the growing season in 
2010 than in 2011. Including a measure of plant size, rather than age, into predictive DWU models 
should improve performance and may help account for growth differences among growing seasons. 
Including percent canopy closure or light interception may be a simple nondestructive method to do 
so. 

A new approach to measuring plant available water in soilless substrates. It is not clear how much of 
the water in soilless substrates is actually available for plant uptake. Substrate moisture release curves 
have been used to predict the amount of plant-available water in soilless substrates, yet there is little 
information about whether there are differences among species in their ability to extract water from 
substrates. We determined how water uptake in Hydrangea macrophylla and Gardenia jasminoides 
was affected by decreasing substrate volumetric water content (VWC). Growth chambers were used to 
provide stable environmental conditions that included continuous lighting to prevent diurnal 
fluctuations in water use. Water use by H. macrophylla ‘Fasan’ started to decrease at a higher VWC 
(0.28 m3·m-3) than G. jasminoides ‘Radicans’ (0.20 m3·m-3). Plant water uptake stopped completely at 
a VWC of 0.16 m3·m�3 in H. macrophylla and 0.12 m3·m-3 in G. jasminoides. The results show that H. 
macrophylla is less adept at extracting water from a drying substrate than G. jasminoides. However, 
both species extracted more water from the substrate that what traditionally has been predicted from 
moisture release curves alone.  



 

Impact Statement 

Wireless sensor networks have been installed in two commercial nurseries in Georgia. These sensor 
networks provide growers with real-time data on substrate water content and environmental conditions 
in their nursery. In addition, the accompanying software allows growers to automate irrigation based 
on substrate water content measurements. To date, this automated irrigation has resulted in significant 
time savings, reduced disease pressure, better plants, and, in one case, a much shorter production 
cycle. When sensor-controlled irrigation was used to grow a crop of Gardenia jasminoides ‘Heaven 
Scent’, the production period was shortened from the normal 14 months to only 9 months. In addition, 
no plants were lost due to root diseases, which typically results in losses of 20 – 30% of the crop (and 
in some cases 90%). The shorter production cycle and reduced plants losses resulted in an increase in 
profit of approximately $1/ft2. 
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