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Background

A Israel is located in an arid areatire Middle East

A In2010water sources were:
CNRY VYI 0 dzNJ f NB & 2 dzND $457m6|i0h]'013b'y£ Piters |j d

Desalinization 500mcm
Treatedsewagewater 509mcm
Salty water (from salty springs and undergrourid)0 mcm
Total 2616mcm
A Water demand durin@01Q Agriculture 1125mcm
Industry 170mcm
domestic 890mcm
Jordan and Palestinian authority 120mcm
Total 2305mcm

The rest goes to restoration of aquifeB)0Y OY0 F Yy R o6 O (B@mcyi) |
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Water resources for agriculture in Isra2D(0:

Fresh water (rainaquifersJakes, sea water desalinization) 530million cubicmiters
Treatedsewage water 500mcm
Saltywater (from salty springs anghderground400-4000mg cl/l) 95 mcm

Total 1125mcm

In2012about 86% of the sewage water was treated and used mostly for agriculture ar
ornamental gardens.

Currently sea water desalinization supplies ab®ifo of fresh water in Israel.

It is estimated that byY2020 Israel will desalinize abod60mcm per year
(about30% of fresh water).

Area watered with treated water in Israel:

Year Dunam
1963 15000
1980 88000
2000 440000

2007 1050000
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Citrus production in Israel

As 0f2012 there were aboutl95000dunam (50000Acre of citrus orchards planted

Total citrus production i2012was ~590000tons

Fruit export in2012was ~190000tons
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Citrus trees watered witRed degree treated water for long time decline.

The deterioration is expressed by smaller trees, high lednsg®ing, lower crop, lower
percentage of juice anasmaller fruit. Sugar content in fruitgas highein trees watered
by treated water.

Salinity (Nasodium) of soil and in the leaves increased with time
Boron in the leaves is much higher in the trees and reaché&d years old trees a level
known to be lethal to the trees.




What Is causing the trees decline?

It is obvious that the water has something to do with it but how?

Some researchers claim that the water are caulking the soil due to proteins and fatty
acids content, causing the formation of water ditches in the soil, the water runs next to
0KS NRr203a o0dzi G0KS GNBS R2Sa y2i aasSsSé¢

Others claim that thehizospherdilora is changed in a way that influence the trees
ability to absorb microelements and nutrients from the soil.

Or the chemistry of the soil changes in such a way that the trees root can not absorb
water from the soil.

Another option is that the soluble in the water as sodium and boron are damaging the
trees

No studies on the flora of the upper trees parts as endophytes and opportunistic/
saprophytic pathogens was, to our knowledge done before



Work hypothesis

Watering citrus trees witled degreetreated sewagevater for long periods of time
cause a change in microorganisms composition, influencing the endophytes populatic

in the trees, and may generate conditions in which saprophytic, opportunistic pathoge
predominate the tissue causing the decline of the tree.

Objectives

1. Tocomparefungal endophytes diversity in citrus trees watered with fresh water verst
trees watered withtreated sewagevater.

2. To comparesaprophyte / week pathogens frequencyaitrus trees watered witliresh
water versus treesvatered with treated sewage water.
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How are we going to test our
hypothesis?

A Plant material is collected fro@orchards with the same
properties:

Orchards ageb3years old 1960

Citrus root stalklimeta supported by sower orange

Citrus variety Shamuti(Jaffa)

Same soil type, watering conditions, fertilization.

Distance between the orchards is ab@ KM from each other.

he only major difference between the orchards
IS the type of water used to water them
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Samples are collected froBdifferent trees in different locations
In the orchards.

Tree samples from each tree: roots, branches and leaves.

Samples are collectetitimes during the year: Winter (January),
Spring (April) , Summer (July) and Fall (October).
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Fresh water orchard

winter Spring
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Treatedsewage wateprchard

winter Spring
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