
Agricultural Meteorology, 12 (1973) 35-48 
© Elsevier Scientific Publishing Company, Amsterdam-Printed in The Netherlands 

THE QUANTITATIVE EFFECTS OF TWO METHODS OF SPRINKLER 
IRRIGATION ON THE MICROCLIMATE OF A MATURE AVOCADO 
PLANTATION 

J. LOMAS and M. MANDEL 

Division of  Agricultural Meteorology, Meteorological Service, Bet Dagan (Israel) 

(Accepted for publication April 4, 1973) 

ABSTRACT 

Lomas, J. and Mandel, M., 1973. The quantitative effects of two methods of sprinkler irrigation on 
the microclimate of a mature avocado plantation. Agric. MeteoroL, 12: 35-48. 

The effects of above- and below-canopy irrigation on microclimatic amelioration of an avocado 
plantation during hot and dry (sharav) conditions have been investigated. The results obtained show 
that above-canopy irrigation has the greatest effect on microclimatic modification reducing tempera- 
tures by 7°C and increasing humidity by 27%. Below-canopy irrigation has a much lesser effect. The 
effect of irrigation on microclimatic modification is relatively short lived, both methods of irrigation 
showing similar results. 

Microclimatic modifications are themselves climatically dependent. The more extreme the "sharav" 
conditions, the hotter and drier the ambient air, the greater the modifying effects. Practical considera- 
tions prevent large-scale irrigation above the tree-canopy and consequently below-canopy irrigation is 
practiced. Under field conditions the actual rate of cooling remains approximately one-third of the 
wet bulb depression. 

INTRODUCTI ON 

Agricultural crops are usually sensitive to extreme fluctuations in temperature and 

humidity. This is especially the case when a plant is at a particularly sensitive phenological 

stage such as flowering and fruit setting. The avocado (Persea americana) crop is a relative 

newcomer to Israel but the acreage of avocado plantations has expanded considerably 

during the last ten years. From a climatic point of view, an irrigated avocado plantation is 

exposed to two main climatic hazards: (a) low temperatures, and especially light frost 

which may damage the tree canopy, the fruit and in extreme cases the tree itself; (b) high 

temperatures and low humidity (sharav conditions) during the flowering and fruit set 

period which may have a detrimental effect on avocado yields. 
The techniques of frost protection have been well documented (SchneUe, 1965) and 

will no~ be discussed here. A method has also been developed for the speedy mapping of 

low temperatures (Lomas et al., 1969, 1972a; Lomas and Gat, 1971) in order to assist in 
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