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Abstract 

With temperatures rising and precipitation decreasing in the tropical and subtropical regions, 

water scarcity will increase in the future and the use ofwater needs to be reassessed. 

This study was conducted on the assessment of water consumption of three-year-old mango 

trees (mangifera indica I.) in an experimental orchard in Chiang Mai, Northern Thailand from 

November to February in the year 2015/16. 

The trees were planted in containers, soil covered by a roof but the canopy exposed. Micro 

sprinklers were used to irrigate five different experimentallines with different amounts ofwater 

previously calculated by the Penman-Monteith method (F AO 56) with kc originally set to 0.4, 

0.6, 0.8, 1.0 and 1.2. Volumetric soil water content as well as stomatal conductance were 

measured regularly, and the use ofnew type heat balance sap flow gauges was assessed. 

Furthermore, images of the tree canopies were taken with a digital camera and evaluated with 

the software "Easy Leaf Area" to measure the canopy area. Water consumption was then 

calculated with a water balance model. 

The volumetric soil moisture content as weH as the stomatal conductance showed a continuous 

4th 4thdec1ine during the period between January and February , the actual crop 

evapotranspiration ETa calculated with the water balance model averaged between 

3.3 mm day-l and 5.5 mm day-l. Correlation between canopy area estimated by picture analysis 

and measurements taken manually showed ~ 0.47. Use of the sap flow gauges returned 

inconc1usive data. Generally, methods of sensing of plant response need to be improved. The 

less irrigated mango trees only showed minor signs of water stress during the period of the 

experiment. Assessment ofwater consumption in trees planted in containers is deemed a valid 

method, since the factors of precipitation and soil evaporation can be exc1uded. Longer term 

studies are to be conducted to further substantiate the numbers published and improve methods 

of observation ofthe response ofthe plant to water stress. 


