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Abstract:
Surge flow border irrigation can be accomplished by accumulating, then releasing water and letting it
flow down the field. To apply this concept to border irrigation a dosing siphon and automatic drop gate
were designed and tested. The dosing siphon holds back the water because of trapped air, and has a
maximum practical flow of 22 L/s. The drop gate can be built for virtually any head and flow rate. The
gate opens automatically when the water level on the upstream side of the gate rises to a predetermined
level and remains open until the water surface drops to a lower predetermined level. The gate then
returns automatically to its closed position by action of a counter balance weight. The automatic drop
gate was tested in the laboratory and a discharge equation developed.

A mathematical model based on the differential storage equation was developed to simulate field
conditions. The model was verified with laboratory tests. Field experiments were also conducted to
evaluate surge flow border irrigation systems using the automatic drop gate. Surge flow and
conventional continuous flow were compared. The surge flow treatments showed a higher uniformity
of water penetration. Surge flow also showed a higher potential application efficiency than continuous
irrigation under the same inflow. The higher efficiency of surge flow can be attributed to the rapid
advance of the water front which is due to the accumulation of the small inflow, reduction in
infiltration, and reduction in surface hydraulic roughness. Both the dosing siphon and automatic drop
gate have practical application under appropriate field conditions. 
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