Soil salinity adjuster - Root activator
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Free Root is a liquid product especially designed to unblock root operation in degraded soils because of high

Sodiumions (Na") concentration. Free Root is mainly applied in the following cases:

v In soils irrigated with high conductivity water, because of NaCl salt content.

v In soils with Sodium salts accumulation on the surface, because of constant irrigation with high conductivity
water and evaporation of irrigation water

v In soilsinregions affected by drought |

T ——
v In soils of limited draining which are not sufficiently irrigated

v In cleared soils
v In soils that have been degraded because of imprudent fertilizers use

PROPERTIES
M Free Root functions at many levels in order to allow the operation of root and,
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= asaconsequence, of plantunder conditions of salinity stress.

: AT SOIL LEVEL
- « Itdecreases the levels of toxic Sodium (Na’) in the soil
. o Itaccelerates the drainage rate of Sodium salts
;1 o Itimproves the chemical structure of the soil
i o Itrestores the natural microflora of the soil
? « Itincreases the plasticity of the soil
o Itfacilitates water filtering and draining
| AT PLANT LEVEL
| « Itdecreases the ionic and osmotic stress caused by high salinity N
« It allows the absorption, intake and transport of nutritional elements in ks ‘;ﬁu_y e
plant tissues under conditions of high salinity T i dﬂ; s
8 .« It reduces deficiencies occurrence (especially of Nitrogen, Potassium |l Free Root s the outcome of §
. systematic research
and Calcium) conducted by R&D
« It prevents plant cells senescence ® department of HUMOFERT
. -+ = e SAin collaboration with the
« Itincreases the fotosynthetic capability of plants Agricultural University of
o It enhances the proteinic synthesis and enzymes activity inside the Athens

plantcells
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What are saline and what sodic soils?

Saline soils are the soils which contain excessive levels of soluble salts. Soil salts
consist of Na', Mg+2, Ca”, 504_2 and HC O™ ions as well as of lower quantities of N'H:,
NO, and COS_Q ions. Soluble salts accumulate along soil |ongi’rv\dina| section and
particularly in the rhizosphere, but they may appear also onthe ground surface inthe form
of awhite Supev‘ficial layer.

Sodic soils contain excessive levels of sodium Na+. Moreover, there exist soils which
combine the presence o]c excessive soluble salts levels with excessive sodium levels,

iclen’rifiecl as saline/sodic soils.

How are they formed?

Saline and sodic soils are created in regions with C]V‘X and F
hot climate, with low rainfa”s and I/\igl/\ temperatures. Due to |
these conditions, water evaporates from soil Sw*face
pwovoking the condensation of salts. The most Siglf\i](ic:oumL salt

sources in the soil are the parent minerals and rocks, the

evapotranspiration o]c plom’rs which is increased at the above
mentioned sites, the infil’rv*a’rion of marine water into the soil
’rlf\romglx\ umclergv*ounc] currents and tide waves, the a’rmosplr\eric deposi’rions of salts
originating from marine water in coastal regions, the elevation of level of undewground
waters because of clearance, the irrigation water that usua”y in these regions is of bad

qualify, the fev*filizev‘s and the animal manure.

Which problems does high soil salinity provoke?

"Higl/\ salts concentration in the soil has

N L
ey * undesirable effects both on plants health

Toxmltles Cl toxicity
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and on soil qv\alﬁy. Jt+ impecles plan+s

/ Water deficiency gwowflr\ and it accelerates their
sl / senescence and death, while it reduces
1

Nutritive Salinity
Salinity

imbalances K deficiency Stress | soil fev"rili’ry and it pwovokes nutrient
(caused mainly Ca deficiency

LLEY deficiences, resulting finally in reduced

/HypomaIAnoxna Yield- Movre pl/‘ecisely:

Soil compacting
\ Dralnage *

hindrance

Jn Qlam‘s

Particularly sensitive plant growth stages

to salinity are emergence, vegetative stage and reproduction. The effects on plants
which grow under salinity conditions are the following:

1. Soil solution osmotic potential is decreased because of salts accumulation. Consequently,
water flow rate from soil to root is decreased. This provokes osmotic stress inside the

plant and inability to absorb water, which finally cause water deficiency, with

repercussions on 9V*OWH/\ and survival.

2. There appears compet ition among diffev*em‘ ions and nutrition problems:

e Atthe v*izosplz\ere, the CI of soil solution competes with N and obstructs its absowpfion

by the plant. At the same time, many nutrients become unavailable to the plant because

its filfwa’rion capacity o]( the water where the nutrients are dissolved is decreased.



Simul’raneously, on the root suw*face, '/\iglr\ Na+
concentration strongly hinders K’ uptake.

i * Junside the plant, salinity elicits K’ ions outflow

from the cells. K+ has an essential role in

maintening cellular vigowr and keeping intact
the cellular membrane as well as the activity of
enzymes. Due to K’ lack, the transport of
malic acid from leaves to roots is hindered,
leaclilr\g to malnutrition of the plom’r, cessation

of many biochemical processes and

appearence of cleficiences or imbalances of
nutrients. As a consequence, the gv*ow‘r[/\ of
both the above and the below gv*ovmcl parts of the plan+ is impec]ecl, fv*uh‘ing and flowers
number is reduced, the size and the quality of fruits is degraded and the susceptibility of

the plan’r to infecfions and abiotic stress fac’rov*s is augmen’rec’.

The accumulation of ]\]a+ in the plan’r cell inflv\ences nutrients e
uptake capacity by the plant and as a result deficiencies
pwoblems occur, e.g. inlFe and Mn. Na' ions lf\aw\per binding of
Ca” ions to the plasma membrane of the cell, they impede its
uptake and they increase its outflow from the plant cell,

T2

v*esul’ring in Ca lack. Moreover, I/\iglf\ salt concentration

hinders considerably Ca” +ranspor’ra’rion fv*ow\ root to leaves.

. Under salt stress conditions, hormonal balances of the plan‘r

are c'isv*upfeol, causing clamage to the cells and their ov*gane”es and leaoling fina”y to

cellular death. Cytocinins transportation from roots to shoots and the recuperation of
diﬁcv\sed auxins are I/\ampev*ecl. The composition of Absisic acid, which triggers the
overproclu\c’rion of oxidative roots (reactive oxygen species: ROS), the pev*oxic’a’rion o]c
lipids and finally the senescence of plant cells, is elicited.

. There is a negcn‘ive eﬁcecf on plx\o’rosyn’rlf\e’ric proceduv‘es. As mentioned above, there

takes place an inopportune composition of Absisic acid, which pv‘ovokes the closure of
stomata, v*esu|+in9 to obstruction of p[f\o+osyn’rl/\esis and pv‘o’reinosyn’rlf\esis and to

reduction of enzymes activity.

At soil

'Hig'/\ salts concentration in the soil causes

clispev*sal of soil pav*’ricles hence structure

collapse and loss of its plasticity. Moreover, it
impecles watenr infi|’rra+ion and clv*ainage as well
as air circulation, while high pH hinders
nutrients availabili’ry tothe plam‘s. At the same

time, rlr\izosp[/\ere microbial activity is impeded.
U\sua”y, in salinic soils a cohesive and

impeneﬂ*aue sw‘face crust is created.




Are all cultures equally sensitive to salinity?

Not all cultures are eqv\a”y sensitive to salinify. As a v*esu\|’r, there
are cultures which are:

+ Sensitive: bean, carrot, onion, lettuce, sh*awbewy, vine, citrus,

]CV‘MH' trees
. Moclev*a’rely sensitive: pepper, tomato, cucumbenr, cau\lif]ower,

melon, potato, watermelon, rye, soya, maize, 9rounclm4’r, turnip,

rice, fes’rv\ca

s Tolerant: courgette, cotton, w[f\ecn‘, bav‘ley, sugar bee’r, olive,

pomegranate, fig

How do BSM (Beneficial Soil Microorganisms) contribute to salinity resistance;

= e BSM (Beneficial Soil Microorganisms) produce avariety
Tl

[ - ' i
! I -“! l promote lateral roots gv‘owflf\ in order to increase root

DuTG . - C
UTGPIG“?BUSW,\?GTP(D“G Suw‘](ace and ’rlf\ey decrease e’rlf\ylehe levels inside the

plom‘rs, which causes grow‘r'r\ reduction of roots and

of enzymes and fytormones which degrade the oxidative
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_| roots produced by the plant in case of salinity stress. They

shoots. They also produce osmolytes, which act synergistically with plant osmolytes,
ensuring osmotic aolap+a+ion. In addition, ’rlz\ey elicit the resistance of the plan+ to biotic and
abiotic stress fac’rov*s, H/\ey excrete polysacclr\aricles, which improve the p[f\ysical, chemical

and structural soil properties and ’rlx\ey bind Na+ ions, limiHV\g salinh‘y stress.

STANDARD ANALYSIS

Nitrogen (N) 0,1 % Magnesium (MgO) 400 ppm Manganese (Mn) 600 ppm
Phosphorus (P,O;) 0,5 % Sulphur (S) 600 ppm Copper (Cu) 100 ppm
Potassium (K,0) 0,5% Iron (Fe) 800 ppm Boron (B) 300 ppm
Calcium (CaO) 4.0 % Zinc (Zn) 800 ppm Molybdenum (Mo) 1 ppm

It contains Beneficial Soil Microorganisms

APPLICATION METHOD
Free Root is applied by root irrigation via irrigation/fertilization system or foliarly after being |g
diluted in an appropriate quantity of water. The number of required applications and the dosage [
are determined by soil conditions, irrigation water conductivity, climatic conditions and
fertilization of cultures.

DOSAGES-APPLICATION FREQUENCY
Applications by root irrigation

Greenhouse cultures (Tomato, Pepper, Aubergine, Cucumber, Courgette, Melon): 50-100 It per hectare. Application
every 7-10 days from planting until harvest.

Open field horticultural crops and vegetables: 10-40 It per hectare. Application every 7-10 days from planting until
harvest.

Strawberry: 100-200 It per hectare. Application every 7-10 days from planting until harvest.

Ornamental: 50-100 It per hectare. Application every 10-15 days.

Fruit cultures, Vines: 50-100 It per hectare. Application every 7-10 days during irrigation period.

Citrus: 30-50 It per hectare. Application every 7-10 days during irrigation period.

Foliar applications

Dilution rate 0,5 liter per 100 liters of water

Note: The above rates are applied when the conductivity of irrigation water is maximum 2 mS/cm, because of NaCl salt
content. If the irrigation water conductivity is higher because of NaCl presence, then the application rate should be increased
or applications should be performed more frequently. In any case, the conductivity of irrigation water should be checked at a
regular basis and the application method should be approprietly adapted.




