Terawet Green Technologies
presents AgraGel (T-400)

Soil Additive for watar and
nuiriant ratantion

- provides consistent soil moisture

- reduces the frequency of required watering schedules
- maximizes crop yield potential

- improves plant quality

- allows for plant growth in extremely hot and dry
climatic conditions

+ increases soil porosity and decreases soil crusting

- is extremely cost effective

- is environmentally friendly




Optimum plant growth and efficient water use

AgraGel (T-400) acts as a reservoir of water and nutrients
available to plants on demand.

without AgraGel® (T-400)

A Water losses due to
percolation and evaporation

A Inefficient use of nutrients
due to leaching

with AgraGel® (T-400)

A Water and nutrients remain
available in the root zone
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AgraGel (T-400) © is an organic cross-linked polyacrylate polymer
with water-binding groups

AgraGel (T-400) is partially neutralized with potassium hydroxide and ammonia which
are essential nutrients for plants. Upon contact with water, these crystals swell quickly,
creating a gel by absorbing and holding water and water soluble nutrients.

The crosslinking agents create a three dimensional
network and make AgraGel (T-400) insoluble in
water. The addition of ammonia leads to a
environmentally safe product free of harmful
residuals.

After percipitation or irrigation AgraGel (T-400) granules
swell forming water storing gel particles. Due to the
water binding along the molecule chains the polymer
network expand.
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Technical Product Data

AgraGel (T-400)

Chemical Basis

Crosslinked polyacrylic acid copolymer,
neutralized with potassium / ammonium salt

pH-value

7.0 -7.8 (suspension)

Absorption Capacity

- distilled water min. 250 ml/g
- 0,125% NPK 14-12-14 min. 100 ml/g
Plant Available Water 95 %
Effectiveness in soils > 5 years

Toxicology / Ecology

non toxic for plants, soil organism and ground
water according to OECD - Tests
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High absorption capacity

One kilogram of AgraGel (T-400) is able to absorb up to 250 liters of demineralized water.

Incorporated in soil one kilogram of AgraGel (T-400) typically absorbs 150 liters of soil
solution.

Absorption [ml/g]

Absorption capacity of AgraGel (T-400)
(without soil)

300

200

100 +

dist. water 0,125% NPK
14-12-14-2MgO
Test solution

Salts and ions in soil or irrigation water
decrease the uptake of liquids under use
conditions. All hydrogels are sensitive to salt
solutions. In the soil salts and multi-valent
cations like magnesium and calcium are
absorbed by the hydrogels. Since the
cations act as additional crosslinking agents
the polymer network becomes narrow. This
results in a reduced absorption capacity.
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High absorption capacity even under pressure

AgraGel (T-400) achieves its maximum swelling capacity
even against the pressure of soils, potting mixes and compost.

Absorption capacity of AgraGel (T-400)
in different depths of soil

Incorporated in soil at a depth
of 20 cm one kilogram of
AgraGel (T-400) absorbs 130
liters of solil solution.
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AgraGel (T-400) improves rewetting properties of soils and potting mixes

A particular feature of AgraGel (T-400) is the very quick rewetting ability, even after
completely drying out. The rapid rewetting of soils and potting mixes after periods of
droughts ensures and accelerates the continuous growth of the plants.

Absorption capacity of AgraGel (T-400) after
numerous wet / dry cycles in dist. water

150

After 50 cycles the absorption is
still 80%.

125

AgraGel (T-400) retains the ability
of repeated water absorption and
release over a period of several
years.
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AgraGel (T-400) increases the water holding
capacity of soils and potting mixes

AgraGel (T-400) provides a continuously available water reservoir, just where the plant

needs it - in the root zone. Due to the improved moisture supply to the plants the yield
potential of soils and potting mixes is ensured.

Water content

Water holding capacity of sandy soils
at field capacity

+ 60%

0 g/l 2 g/l 3 g/l
Application rates of AgraGel (T-400)

Through the addition of AgraGel (T-400) the
properties of a sandy soil, as regards water
retention capacity and water release potential
have changed to those of a silt loam soil.
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AgraGel (T-400) reduces evaporation by 20%

The increased moisture content in the
soil is not compromised by higher
evaporation rates. The additional soil
moisture can be utilized at maximum for
the production of plant biomass.
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AgraGel (T-400) stores water which is easily available for plants

AgraGel (T-400) is fully integrated in the (natural system) of water withdrawal by plants.

By applying AgraGel (T-400) water and dissolved plant nutrients are stored in the area of the
macropores against gravity. Water which normally drains away is now easily available for plants.
AgraGel (T-400) supports the capillary flow of water into the root zone by releasing water to the
surrounding soil due to the moisture gradient.

Sandy soil with
34l
AgraGel (T-400)

Untreated
sandy soil

Increase in the water holding capacity
by AgraGel (T-400)

. plant available water - air : il ;
After a heavy rain or after full irrigation

micropores in the soil are filled completely
with water, which is easily available for
plants. The amount of water stored in the
micropores of the soil is called field

Total pore yolume capacity. At field capacity the macropores of
the soil are drained by gravity. The excess
water is drained through the solil profile.
AgraGel (T-400) minimizes the amount of
drainage
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AgraGel (T-400) prolonges the time until plants
reach the permanent wilting point

After 40 days without irrigation the sandy soil contains 1 liter of water whereas in the
soil treated with AgraGel (T-400) 1 liter of water was measured after 80 days. The soil
moisture potential is kept for a longer period of time at the highest level resulting in
less drought stress for the plants. Irrigation frequency can be reduced by 50%.

AgraGel (T-400) keeps soil wet

Water content [Liter]

Sandy soil with 3 g/l AgraGel (T-400)
Untreated sandy soil

0 20 40 60 80 100 120 140

Days after last irrigation
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AgraGel (T-400) improves soil porosity and permeability

Due to the expansion of the hydrogel during water uptake the soil volume changes, resulting

in reduced soil compaction and improved soil porosity and permeability. Thus, by loosening
the soil root growth is enhanced.

Effect of AgraGel (T-400) on physical properties of soils

Untreated Sandy soil with 3 g
Sandy soil AgraGel (T-400) per
liter of soil
Soil Compaction [g/cm3] 1,67 1,28 -23,4%
Soil Pore Volume [Vol.%] 37 52 + 40,5%
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AgraGel (T-400) acts in the soil as ion exchanger

AgraGel (T-400) is able to take up limited amounts of plant nutrients by exchange of its own
cations (potassium) against other nutrient cations (calcium and magnesium). These cations are
released to the soil according to osmotical processes. Thus, an equilibrium between the
concentration of ions inside the polymer network and in the soil is obtained by ion exchange.
The supply of nutrients to plants is more uniform. Leaching of nutrients can be avoided.
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Effect of AgraGel (T-400) on erosion of sandy soils

The erosion of soil material was reduced by 50 % applying 3 g AgraGel (T-400) per liter of
soil. AgraGel (T-400) reduces soil compaction and thereby increase the infiltration rate of
water into the soil. If rainwater infiltrates the soil quickly, less water runs off. To reduce
erosion means to keep the topsoil. Topsoil affords the best root environment by providing the
best structure, the most air, organic matter and plant nutrients.

Soil erosion at an inclination of 20° Water losses by surface runoff at an inclination of 20°
Precipitation: 30 mm/h for 20 minutes Precipitation: 30 mm/h for 20 minutes
100 4 A
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3 40 = / - 85% runoff
i 20 g1
0! @ 0
Control 3 g/l AgraGel (T-400) Control 3 g/l AgraGel (T-400)

To simulate the open field conditions in the laboratory a rainfall simulator was built. Tap water fell from 7 m
height on a surface of 1 m? with the kinetic energy similar to natural rain fall. Plastic containers (30x45x10
cm) were filled with 10.8 liter of soil forming a layer of 8 cm. The containers allow drainage.
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Longer survival time of plants under water stress conditions

Trial design
Soil Sandy soil - 30 It. Pots
Plant Aleppo pine (Pinus halepensis)

Irrigation standard irrigation for 4 weeks - subsequently no further irrigation

Climate Greenhouse 30°C

Control 49 * 4 days
4 g/l AgraGel (T-400) 82 £ 5 days

Water potential in the plants
Days after last irrigation
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ACDntrDI - Sandy Soil + 4g/1 agraGel

with AgraGel (T-400)

Plants are protected longer against
irreversible damages due to drought.

Plants show a considerably slower
decrease in water potential.
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AgraGel (T-400) increases the efficiency of fertilizers

Saturation to 60% of max. water holding capacity when the water
content of the pot was fallen under 20% of the water capacity

25° C day temperature / 15° C night temperature

AgraGel (T-400)

increases crop yield

improves the efficiency of nitrate:
higher production of biomass with the
same amount of nitrate

Trial design
Crop Maize (Zea mays)
Soil Sandy soil (3% clay content) - 6 It. Pots
Irrigation
Fertilization 240 kg N/ha (ammonium nitrate)
Greenhouse
Trial period 70 days (June and July)
Crop Yield of Maize
‘ Owithout Fertilizer @240 kg N/ha ‘
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Control 3 g/l AgraGel (T-400)
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AgraGel (T-400) improves root growth due to uniform maoisture supply

Roots of maize plants with AgraGel (T-400) gel particles

Without

3g AgraGel (T-400
AgraGel (T-400) S ( )

per liter of soil Page | 17



The plant roots grow directly through the gel particles

Water and nutrient elements are taken up directly by the fine root hairs growing into the
gel or they are slowly released to the surrounding soil by osmotic processes. The uniform
moisture supply leads to improved plant growth. Due to a fast and intensive root

growth the survival of newly planted plants is significantly increased.

AgraGel (T-400) is not able to withdraw
water from the plants, and does not
create a competition between the plant
and AgraGel (T-400) with regard to
available moisture.

Pinus halepensis
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