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ABSTRACT

This study was conducted to Study the performance of pulse drip irrigation in organic
agriculture for potato crop in sandy soils for saving water, saving fertilizers, increasing yield
of potato, increasing the energy use efficiency, improving potato quality, decreasing the costs
and increasing income under Egyptian growing conditions. factors (two drip irrigation
systems, three water application rates and three types for pulse irrigation) For such purpose,
the field was carried out during two summer growing seasons 2006 and 2007, in Abo-Ghaleb
farm, Cairo- Alex. Rood, 60 Km away from Cairo and the soil is sandy.

This experiment was carried out to study the effect of two irrigation systems (surface
and subsurface drip irrigation and three water application rates (50, 75 and 100% from actual
irrigation requirements) and three types for pulse irrigation (2 times per day, 3 times per day
and 4 times per day and time-off between pulses was 30 minutes) with continuous drip
irrigation (one time per day).

The following parameters were studied to evaluate the performance of pulse drip
irrigation :(1) Soil moisture distribution, (2) Application efficiency "AE", (3) Clogging ratio
of emitters"CRE" (4)Emission uniformity"EU" (5) Yield of potato "YP", (6) Water use
efficiency of potato "WUE o0 (7) Energy use efficiency "EUE" (8) Fertilizer use efficiency
(9) Quality characters of potato tuber (10) Net income "NI". The most important results
could be summarized as follow: (1) Moisture content in the root zone and Wetted soil
volume (more than or equal 100% of field capacity) in root zone increased by increasing
number of irrigation pulses (2) AE increased from 89% under continuous drip irrigation to
maximum value where it become 94% after applying pulse technique with 4pulses at 100 %
from actual water requirements under surface drip irrigation, recording an increase of
5.3%.(3) CRE decreased from 9.79% under continuous drip irrigation to minimum value,
where it become 5.38% after applying pulse technique on 4 pulses at 50 % from actual water
requirements under surface drip irrigation, recording a decrease 45%. (4) EU increased from
85.02% under continuous drip irrigation to maximum value, where it become 90.48 % after
applying pulse technique on 4 pulses at 50 % from actual water requirements under surface
drip irrigation, recording an increase 6.4 %.(5) Yield of potato increased from 4.70 (ton/fed.)
under continuous drip irrigation to maximum value, where it become 6.57 (ton/fed.) after
applying pulse technique with 4 pulses at 100 % from actual water requirements under
subsurface drip irrigation, recording an increase 40% (6)To get maximum yield, best quality
characters of potato tuber and net income, we must apply pulse technique on 4 pulses at 100
% from actual water requirements under subsurface drip irrigation.(7) In the case of water
and energy limitation, we have to apply pulse technique on 4 pulses at 75 % from actual
water requirements under subsurface drip irrigation.

Key words: Pulse microirrigation, Soil moisture distribution, Deficit irrigation, Water use
efficiency, Clogging emitters
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This study was conducted to Study the performance of pulse drip irrigation in
organic agriculture for potato crop in sandy soils for saving water, saving fertilizers,
increasing yield of potato, increasing the energy use efficiency, improving potato
quality, decreasing the costs and increasing income under Egyptian growing
conditions. This experiment was carried out to study the effect of two irrigation
systems (surface and subsurface drip irrigation and three water application rates (50,
75 and 100% from actual irrigation requirements) and three types for pulse irrigation
(2 times per day, 3 times per day and 4 times per day and time-off between pulses was
30 minutes) with continuous drip irrigation (one time per day).The most important
results could be summarized as follow: To get maximum yield, best quality
characters of potato tuber and net income, we must apply pulse technique on 4 pulses
at 100 % from actual water requirements under subsurface drip irrigation. In the case
of water and energy limitation, we have to apply pulse technique on 4 pulses at 75 %
from actual water requirements under subsurface drip irrigation.

Key words: Pulse microirrigation, Soil moisture distribution, Deficit irrigation,
Water use efficiency, Clogging emitters
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INTRODUTION

Pulse irrigation is applied all over the world because it has
positive effects on increasing yield, improving quality, saving water,
reducing clogging emitters and reducing consumption energy...etc.

Drip irrigation, nowadays, is the most efficient plant watering
system. In order to get a better and more efficient use of water, we
combined between drip irrigation and pulse technique. Pulsing
irrigation refer to the practice of irrigating for a short period then
waiting for another short period, and repeating this on-off cycle until
the entire irrigation water is applied (Eric et al., 2004).

Pulse drip irrigation was used with organic agriculture to get a
major utilization from organic agriculture. Organic farming covers
agriculture systems that implement the environmentally, socially and
economically sound production of food and fibers. The production of
organic agriculture products without inputs of chemical pesticides and
fertilizers has become a profitable area of farming as consumers
become more concerned about possible effects of chemicals.

Potatoes are largest horticultural export in Egypt. Organic
production of potatoes is growing in Egypt now to take place in the
European market and to have the consumer who is willing to pay high
price for a healthy safe product. In most recent years the Euros united
has accounted for about 70% - 90% of Egyptian potato exports. In
2004 the total value of potato exports to the Euros united was about 65
million Euros, about 43.5% of Egypt’s agricultural exports to the Euros
united (Brian, 2001).



