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Development of Overhead Micro—Sprinkler Irrigation Method to Minimize frost Damage

During Apple Blooming Season

Ju—Youl Oh!, Hyun—Su Kim!, Jin—Hyang Son', So—Hee Gu!, Yoon—Suk Kim®,
Jeong—1Jin Hong' and Eun—Ho Jeong!

Y The Institute of Apple Utilization Research, Gyveongsangnam—Do Agricultural Research

and Extension Services, Geochang 50124, Korea

ABSTRACT : Frost damage to blossoms often occurs in many locations around the
globe during the spring and causes a reduction in the number of pollinated fruit
blossoms and results in losses of the crop for that season. To improve the stable
cultivation and production management of crops, frost protection methods are used
including orchard heaters, wind machines, under—tree, and over—tree sprinkling, etc.
Overhead sprinkler irrigation is commonly used for spring frost protection in advanced
Apple cultivation areas. In Korea, the use of overhead sprinkler irrigation systems has
many limitations due to the lack of agricultural water and the lack of irrigation system
development. The combination of the selected micro—sprinkler (flip nozzle:
Purple+Brown+Brown combination) is reduced the water consumption by 50%
compared to the other combinations of sprinkler nozzles and was efficiently sprayed on
the canopy of the apple tree. The flip nozzle irrigation starts temperature of —1°C or
higher, the flower damage rate could be reduced by more than 50% compared to
non—sprinkling. In addition, it was able to fruit produce more than 10% of the total
number of flowers. The intermittent micro—sprinkler using a flip nozzle at 1°C and
having an irrigation stop time of 10 minutes compared with the continuous irrigation,

Frost damage reduction rate was similar and water consumption was reduced by 44%.
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In the intermittent micro—sprinkler, the stop time of 20 minutes caused a problem of
freezing the irrigation pipe at a temperature of —-4°C. An efficient micro—sprinkler
method to reduce frost damage during flowering is considered to be an intermittent
sprinkler using a flip nozzle, starting irrigation at —1°C, and stopping time for 10

minutes

Key words : Apple, Blossoms, Frost damage, Micro—sprinkler
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