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Proper water scheduling means:

Benefits of proper irrigation
Application of water to crops scheduling

1. On|y when needed and a. Crop y|8|dS will not be limited

2. only in the amounts needed by water stress from droughts

b. water and energy used in
pumping will be optimized

That is ) :
c. loss of nutrients from leaching
as a result of excess water
A. determining when to irrigate applications will be minimized
and d. pollution of groundwater or
B.  how much water to apply surface waters from the

leaching of nutrients will be
reduced



EVAPOTRANSPIRATION (ET)

The combination of

Because the amount of
water assimilated by a
plant is very small as
compared to ET (about
1,0%), ET alone is often
considered to be the crop T ”I
water requirement -- the Caplllary Action
amount of water required =4 HI
by a growing crop to
avoid water stress.
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FIELD WATER CAPACITY

Crop root zone can be
visualized as a reservoir where
water is temporarily stored for
use by the crop.

The capacity of the soil-water
reservoir (the volume of water
stored in the crop root zone)
and the dally rates of ET
extraction from that reservoir
must be known in order to
determine the date of the next
irrigation and the amount of
water to be applied.

Water balance of a field before
and after irrigation

Gravitational
water

Capillary water
... Pa®
0e0 050

remaining water adheres | o pold in micropores
to soil partiches i

’ (available water-
i plant roots can
absorb this)

drains right through

Wilting point —* : 4 Field capacity



Soll (available) water capacity

Available water capacity for various soil types

(mm/10 cm)
Range
Type of soil mm/10 cm of Average
soil
Sands and fine sand 3 8 6
Moderately coarse-
textured sandy loams to 8 13 10
fine sandy loams
Medium texture-very fine
sandy loams to silty clay 10 15 12
loam
Fine and_very fine 12 21 16
texture-silty clay to clay
Peats and mucks 16 25 21
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Estimating Evapotranspiration

Simple method of estimating daily ET in the field is by measuring
evaporation from a free-water surface, since a correlation exists
between crop ETo and evaporation from free water.

The standard water surface commonly used is the Class A
evaporation pan (Potential ET —ETp).

Crop ETo is estimated by multiplying ETp by water use coefficients
(Kc) for specific crops, growth stages (soil coverage by plant
canopy), and management factors.

Kc value for many strip-cultivated crops, including strawberry) as a
rule of thumb, is assumed to be 1.0, while soil coverage is between
0,5to 1,0.

Soil depth explored by roots is between 10,0 and 20,0 cm

For arid warm zones the daily ET can be assumed as high as 2,0 to
6,0 mm/day, (winter through summer respectively)



120.7 cm
I measuring device  water level




Irrigation Amount Scheduling

THE WATER BUDGET METHOD OF IRRIGATION SCHEDULING

ET loss to the atmosphere

Soil water
reservoir
ET
mmiday

45
Ahwwable 1.5

: depletion
Allowable soil

water 15 4.5
25 mm ™M

| —

L

IRRIGATE 1. when... .after 4 days
2. how mucl 15 mm plus Kc and plus losses (due to
the irrigation system efficiency)
Allowable depletion about 2/3 of the awailable soil water (management decision)




Water budget example (sandy soll)

Total available water depth in the
root zone = 25 mm

Management decision: irrigate at
2/3 of available water depleted

When: after 4 days
How much:

15mm/ha x 1 (Kc) x 1,2 (losses)=
18mm/ha = 180 mc/ha

THE WATER BUDGET METHOD QF IRRIGATION SCHEDULING

ET loss to the atmosphere

Soil water
reseryoir
) ET
1 mmiday Days
| =45
Bwwable || b
_ depletion 3 2
AMllowahle soil |
water g3
BZmm MM
l . JL_- 25 |
\ 150 4
e
IRRIGATE 1. when..esiesienens after 4 days
2. how much............ 15 mm plus Kc and plus losses {due to

the irrigation system efficiency)
Allowahle depletion ahout 2/3 of the awailable soil water {management decision)



Strawberry fertilization (fertigation)




Determining fertilizer ul field)
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Nutrients Uptake Fluctuation (in mmol/l of absorption for

macronutrients and umol for trace nutrients)
related to the main development stages:

1 — First growth, 2 — Flowering, 3 — Green fruit, 4 - Harvest

N 18 18 12 10 Fe 20 24 13 11
P,O: | 1,85 | 14 1,4 1,1 Mn 35 40 34 27
KO | 42 | 7,3 | 57 | 48 Zn | Constant betw. 20 and 30
CaO | 48 | 51 | 42 | 37 Cu [ 008]| 0,1 | 0,28 | 0,25
MgO | 1,2 | 1,7 | 1,1 | 0,8 B 23 40 33 39




DRIF MANIFCLD DRIP LINES

TREF PUMP

~*
RESERVOIR |

MUTRIENT

R |

FILL 7 DRAKN ¥
\ P ,1, 4— OVERFLOW /

GROW B l SOLUTION RETURNS TO .
TRAY 'RESERWOIR W& FILL TUBE
'.,..'
RESERVOQIR -+ PUNP

DRAIN / EBB CYCLE (PUMP OFF)

HUTRIZHT 1 ::
NUTRIEMT ~ RETURE TR
PUNP

. i! oE :l-ll UNE ‘E
RLCSERVOIR e




Advantages and disadvantages of
sollless cultivation

Advantages:

* No needs to change soil (especially for small
producers) over the years

* Not sensitive beside the soil variation in
physical components, nutrients content,
pests, diseases and temperature

e Off-season production

» Diseases and pests better control

*  Fruits easier to be picked (more kg/hour)
*  Cleaner fruits

* Higher income

Disadvantages:

* High investment capital

*  Sophisticated management
* Low salinity water required
e Pollutant discharge



The (closed) system layout

Water disinfection system
{U¥, Ozon, Beating,
¢hlorination)

-Irrigation aystem

‘Ettrﬂ.i.zatiﬁn systam
for substrate

i=— water

Drainage water
__¢ollactor

Fig.l Current greenhouses recycling water and substrate treatment technology

rainage gutter
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Water and Solution Components

Water quality: Conductivity (tested at 25°C) less than 0,5 mS/cm and never higher
than 0,8

— upper limits for Cl- 52 mgr/l and for Na+ 35 mgr/l. For Sulphur between 48/96
mgr/l. Boron limit 0,30 mgr/l. Iron 1,0 mgr/l. Zinc 0,35 mgt/l.
— pH: between 5,0 and 6,0.
 If lower then the macro nutrients adsorption is hampered
 If higher then the same for trace elements (beside blocking P and Fe
 If lower: mend by HNO, , if higher by KOH.

EC of the solution (using substrate): between 0,8-1,2 (summer) and 1,4-1,7
(winter)

— lowest EC during harvest (about 1,2) and at transplant — about 3/4 weeks -
(0,8)

Fertilizers: the total of cations and of anions are about equivalent, being
monovalent ions like Cl-, Na+, K+ and NH,+ more mobile than the bivalent ones, thus
giving higher EC than Ca++ and Mg++. Therefore different fertilizers used at the
same quantity give different EC



Nutr.

NO,

Nutrient Solution

H,PO,

SO,

Ca

Mg

mmol/I

7-10

1-1,5

1,0

3,5-5,5

3,5-4,5

1,0-1,5

mgr/|

100-140

9,0

31-46

96,0

137-215

140-180

24-36

0,5/0,75

NH,

provokes excess of growth, while lowering the fruit quality, blocking Ca and Mg and
decreasing flower induction. Therefore must be always under 9 mgr/l, being at last 10% of
the total nitrogen and never at harvest. Note that decreases the substrate pH.

Beginning flowering K-adsorption greatly increases, while Ca decreases and is most
necessary before flowering for roots development.

P is most important during roots development stage, while Mg is highly demanded during
the vegetative development.




Nutrient Solution

Optimum Average Amount of Trace Nutrients

Fe and Mn are mostly important at the stage of roots and leaf growth and development

B is required especially during the flowering
Nutr. Fe Mn B

mmol/l 15-25

mgr/| 0,16-0,27




Average foliar analysis data @ over bm)

NOTICE:

during the season the level of elements varies, therefore the following are bare references for
orientation, for to prevent deficiencies.

In fact: the trend of Ca, Fe, Mn and B is increasing along the season, while N, P, K, Cu and Zn is
decreasing.

Mg shows almost stable values.

Between old and young leaves there are substantial differences: the young is richer in N,P and K,
while the old one is higher in Ca, Fe, Mn and B.

» Therefore intermediate age leaves must be taken for analysis.
N % 2,0-3,5 Fe ppm 50-200
P % 0,3-0,6 Mn ppm 50-250
K % 1,5-3,0 B 30-90
Ca % 1,0-2,0 Cu 5-20
Mg % 0,3-0,5 Zn 20-65




