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Summary

Study the effect of using magnetized treated water under center pivot irrigation system on Potato.

The study was conducted at the International Company for Agricultural Development (Farm Frites,

Egypt for potato planting development and for processing it half French fries) in Al-Hashemi

Farms - Wadi Al-Natroon - Al-Buhaira Governorate during two consecutive seasons, namely

winter season 2018/2019 and summer season 2019.

The specifications of the magnetic field and advice as a radiation source for magnetic field were

installed; the device is produced through technical standards set by European laboratories with

appropriate analysis and quality. Strength, the magnetic field strength of this device is 14000 gauss

(1.4 Tesla); source of irrigation water was used from groundwater irrigation. It was used on potato

crop Santana cultivar in seasons 2018/2019 and 2019.

Considering the previous discussion and the use of magnetized treated water under center pivot

irrigation system on potatoes Santana cultivar planted by seeds small sized, diameters 28-35mm

and normal sizes with seed diameters 35-45, 45-50 and 50 -55 mm planted in low and high soil

salinity with sandy soil at four levels from evapotranspiration (ETc) (110%; 100%, 90% and 80%

from ETc with trials two season winter and summer seasons 2018/2019 and 2019.

By using magnetized irrigation water (MIW) resulted to:

Soil properties before planting, during washing of soil salinity to be less salty; after planting it

improved the pH of soil to be less alkaline and reduced salinity of soil throughout growing of

season. It reduced from salinity and alkalinity of soil from Sodium carbonates, bicarbonates, and

chlorides. Increased the saturation point (SP) characteristic of soil, making it more soil retaining

and increasing the field capacity by a rate of 10 -15%

Foliage from leaf area index and growth of plant from 10-35%, led to increasing from macro and

micro contents of plants, which may lead to increased growth and raising the efficiency of plants,

which leads to savings in fertilizers and pesticides of all kinds.

Plant and yield; increasing in productivity with rate between 10 and 33% in low and high soil

salinity from leaf area and number of stems /m2 (vegetative growth), number of new tubers/m? and

yield of potatoes in winter and summer season.

Tubers contents of tubers improving and increasing from: mineral contents, total soluble solid to

reduce from occurrence of bruising of tubers during handling and harvesting, dry matter contents

(DM).

o Water use efficiency (WUE) of potato improved of production to be more with magnetized
treated irrigation water:

a) In winter season; the values of WUE for MIW in low soil salinity for each level from four levels
from ETO (110%, 100%, 90% and 80% from ETc) respectively 8.2, 8.7, 8.5 and 8.7 (av 8.5)
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b)

kg/m3, and in high soil salinity 6.9, 7.4, 7.0 and 7.1 (av 7.1) kg/m®. Compared with values of
WUE for N-MIW in low soil salinity 7.4, 7.8, 7.9 and 7.9 (av 7.67) kg/m3, and in high soil
salinity 5.9, 6.1, 6.0 and 5.8 (av 5.95) kg/m3. Difference percentage in winter season between
MIW and N-MIW in low soil salinity 9.4, 10.7, 7.3 and 8.6 % and 14.83, 17.5, 14.8 and 18.8 %
in high soil salinity.

In summer season, find significant different between MIW and N-MIW in low soil salinity on
WUE; the values of WUE for MIW in low soil salinity 7.5, 7.7, 7.9 and 8.09 (av 7.8) kg/m3, and
in high soil salinity 6.4, 6.6,6.5 and 6.5 (av 6.5) kg/m?3. The values of WUE for N-MIW in low
soil salinity 6.66, 6.97, 7.13 and 7.16 (av. 6.98) kg/m? and in high soil salinity 5.0, 5.2, 5.1 and
4.9 (av 5.05) kg/m?. Difference percentage in summer season between MIW and N-MIW in low
soil salinity 11.19, 10.18, 9.71 and 11.5 %, and 22.23, 21.79, 22.42 and 24.89 % in high soil
salinity.

Evapotranspiration with MIW at 90% from ETc achieved more benefit and lowest cost
compared with N-MIW and remain levels from ETc, ; In winter season with low soil salinity we
can saved about 12% from required of plants for irrigation water, but in high soil salinity we can
saved about 17 - 27% in summer season, we can save about 12% with low soil salinity but in
high soil salinity we can save between 17 -33% from required of plant for irrigation water. The
total of finical benefits (L.E/ ha). MIW achieved percentage less costing in winter and summer
season compared with N-MIW as a followed about 10.27 and 12.49% with ETc1, 11.84 and
11.22% at ETc2 ,7.73 and 10.65% at ETc3 and 9.32 an 12.87% at ETc4 in 1% and 2" season at
each level from all four levels from ETc on respectively.

Benefit cost for used magnetized irrigation water:

1)

2)

3)

4)

5)

6)

In low soil salinity, in winter and summer seasons with used MIW under center pivot irrigation
system with planting of potatoes at all levels from evapotranspiration and achieve nearly profit
40, 30, 20 10% with ETc1,2 3 and 4 respectively.

In high soil salinity, in winter and summer seasons with used MIW under center pivot irrigation
system with planting of potatoes at levels 110 and 100% from evapotranspiration between 15
and 20% profit but not advices to use level three and four (90 and 80%) from
evapotranspiration.

Used MIW under center pivot irrigation with 90% from evapotranspiration to achieve yield
compared with N-MIW with 100% from evapotranspiration in low soil salinity.

In high soil salinity with used MIW under center pivot irrigation to achieve yield and profit at
level 110 and 100% from evapotranspiration compared with N-MIW not achieve yield with any
levels from evapotranspiration

With planting by small sizes (28-35 mm seed diameters) in sandy soil use MIW to achieve more
yield and profit compared with N-MIW and saved irrigation between 10 and 15% from required
of irrigation water, in low soil salinity and high salinity respectively, also achieve more yield
between 20-35% compared with non-magnetized irrigation water.

Used magnetized irrigation water on potatoes to improve quality of potatoes and to increase
from dry matter and seed diameters of potatoes about 20-22% in low and high soil salinity

So, we have search for applicable solutions by used magnetized treated water and obtained these
results: -

1-

The study results of this research showed a positive effect of using magnetized irrigation water
in achieving high productivity and good quality of potato crop with the lowest requirement from
amount of water used for daily irrigation compared to non- magnetized irrigation water, which
leads to saving a percentage of 10% of electrical energy used in irrigation operations from wells
underground water.
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2- The results showed that planting a potato crop and irrigating it with magnetized irrigation water
at the third level of irrigation (90%) of the daily evapotranspiration rate is equivalent to level of
irrigation water required at 1st level from evapotranspiration (100%).

3- In high soil salinity, which may reach 4.5 dS/m, in winter season only, with used non-
magnetized irrigation water, able achieved yield except at 1st level from irrigation (110%), and
this quantity is equivalent with used magnetized irrigation water at 2nd level from ETc (100%).
When using magnetically treated water, thus saving 10% of irrigation water needs

4- In high soil salinity, which reaches 4.5 dS/m, in summer season, it is not suitable to grow
potatoes at any level from irrigation with regular irrigation water, as no required return on
productivity and quality is achieved, but by using magnetically treated irrigation water in the
summer season at 1st and 2nd levels from evapotranspiration, (110 and 100%) of required daily
irrigation rate, can plant potatoes and achieve the required return.

5- Using magnetically treated irrigation water at the four levels of irrigation required compared to
untreated irrigation water led to an increase in the overall irrigation efficiency from 10-25%,
which results in possibility of saving about 10% of irrigation water annually in an amount
estimated at 402 thousand hectares, with an average consumption 3,500 m3 /ha of irrigation
water rate required throughout the season, which is estimated at a total of about 140.4 x106
cubic meters annually for the average area planted with potatoes in Egypt, compared to
irrigation water that is not magnetically treated.

6- It is possible that upcoming research will be completed from study as follows: -
 Using magnetized irrigation water under center pivot irrigation system with two or three levels

of magnetic field intensity on the irrigation water.
* Planting in soil with salinity higher than 4.5 dS/m to obtain the highest productivity and
quality of potato crops.
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