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Fig. 1. Crown potential under sprinkler
irrigation.
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Fig. 2. Crown potential under drip irriga-
tion. The dashed curve is for high dischar-
ge rate and the solid curve is for low dis-
charge rate.
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Fig. 3. Schematic representation of drip irrigated field.
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Fig. 4. Finite element grid for irrigated soil profile.
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Fig. 5. Root distribution in the soil. The

numbers are root densities in terms of dry
matter (gram)/soil volume (6000 cm®).

(a) A-type root distribution; (b) B-type
root distribution.
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Fig. 7. Effect of drip discharge rate on
the minimum crown potential. The num-
bers show the water supply amount (mm/
day).
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Fig. 8. Total of minimum crown
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irrigation for A-type root distribution. N
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irrigation interval (Dy), sprinkler irrigation
interval (Ds) and rainfall interval (M). It is
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Fig. 9. Effect of root distribution on the
minimum crown potential.
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Fig. 10.

irrigation (2.5 mm/ day) for A-type root distribution ;
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Moisture disribution at 5.5 days. (a) sprinkler irrigation for A-type root distribution ; (b) drip
(c) sprinkler irrigation for B-type root distribution ;

(d) drip irrigation (2.5 mm/day) for B-type root distribution. The numbers are soil moisture content

(cm?®/ cm?).
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Fig.11. Effect of low hydraulic con-
ductivity on the minimum crowm potential
for A-type root distribution.
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Fig.12. Moisture distribution for low

hydraulic conductivity and A-type root
distribution at 5.5 days. (a) sprinkler
irrigation ; (b} drip irrigation (2.5 mm/
day).
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Summary

A SPAC modd was used to determine theoreticaly the amount of water applied by drip
irrigation under the condition that the integral value of the dailly minimum crown potential
during a period of N days for drip irrigation equals that for sprinkler irrigation. The N vaue
is the least common multiple of sprinkler and drip irrigation intervals (Ds, Da respectively)

and rainfall intervals (M days).

The amount of water applied by drip irrigation when the drip lines are not set above the

main root zone are calculated.
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The results are as follows :

-When rainfall is frequent, the amount of water applied by drip irrigation is more than
that by sprinkler irrigation,

-When rainfal is scarce, small amount of water applied is needed for drip irrigation.

When the drip lines are set above the main root zone, the amount of water applied by drip
irrigation could be reduced.

Horizontal distribution of soil water is uniform for the sprinkler irrigation. For the drip
irrigation, soil moisture below the drip line is larger than that in the root zone. The difference
is large when the hydraulic conductivity is small and when the distance between the drip lines
and the main root zone is increased.



