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A Heating required
& Protected cultivation possible without climate control € Need to use techniquss to decrease temperatures.

but with natural ventilation (passive) F Excessive temperatures
€ Open alr asltivation possible (inland areas)

Estimation of climate suitability of Almeria (Spain, 37°N) for cultivation of thermophilic
wegetable species in greenhouses, from the monthly average values of
ambient temperature and solar radiation
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D Open air cultivation possible (coastal areas)
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Monthly Mean Solar Radiation (MJ/m?/d)
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1- FAO24 Pan evaporation method
2- Hargreaves equation

3- FAO radiation method

4- Almeria radiation method
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1- Penman-Monteith equation
2- Baille et al.,1994
3- The software PrHo v2.0
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Spadas® Cropping cycle Total Irrlgation applied to
crop {(mim)
Inahidual crop cycles
Pepper? Auturmrewinter 3
Pepper? Auturnr-spring 363
Cucumb=r? Autumn—winter 270
Green beans? Auturnrewinter 158
Melon? Spring 177
Watermelon? Spring 189
Green beans® Spring 197
Toematal Autumn-spring o)
Cropping sezsons with two consecutive oropsiseasons
Avtumr-spring sweet pepper? 363
Swieet pepper—-m elard Eo2
Sweet pepper-green beans? 439
Sweet pepper—waterme lon? A65
Cucurnber-melon? 86
Cucurnber-watermelon?® 439

* Data from Fernandez et al, 2007,
b Dgta from Camefio et af, 2000,
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1- Pad & Fan system
2- Mist and foger systems
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1-High pressure systems (fogging)
2- Low pressure systems (misting)
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EC =0.1xC (Y)

1- Solid elements content

2- Unheated greenhouses

3- Electrical conductivity of the water
4-Sodium absorption ratio
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Mo Growing Sarious
problem problem problem
Salinity (EC,, in dS m-) <0.7 07-3.0 =3.0
Infiltration sodium absorption rato (SAR)
03 and EC, =0.7 07-0.2 <0.2
3-8 and EC, =1.2 1.2-0.3 <03
612 and EC, =1.9 1.9-0.5 =05
12-20 and EC, »2.9 28-1.3 <1.3
2040 and EC, 5.0 5029 <20
Spacific ionic taxicity
Sodium (me -7y
Surface irrigation <30 2000 =00
Sprinkler irigation <30 =3.0
Chlorides (me -1
Surfaca irrigation <4.0 4.0-10.0 =10.0
Sprinkler irigation <3.0 =3.0
Boron (mg I-')° =0.7 0.7-3.0 =20
Diverseo effects
Mitrogean (M in mg 1) 5.0 5.0=30.0 =30.0
Bicarbonates (me ') sprinkler irgaticn <1.5 1585 =85

pH

Marmal range 6.5-8.4

“Waluss for boron are the same for both surface irrigation and sprinkderirrigation.

Source: FAO (Ayers and Westcot, 1987)
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Percantage of masimum yield

100% a0 80% 50%
Crop EC, EC, EC, EC, EC, EC, EC, EC, Max. EC
Climbing bean o7 1.0 1.0 15 18 23 24 28 6.5
Broccoli 14 2a 26 a0 a7 5.5 55 a2 135
Malon 15 22 24 X a8 57 &1 a4 16.0
Cucumber 17 25 22 43 249 4.4 42 6.3 10.0
Potato 14 1.7 1.7 25 25 2.8 a9 59 10.0
Lettuce a9 1.2 1.4 24 24 2.2 24 52 Q.0
Onion 0.8 1.2 1.2 1.8 1.8 2.2 29 4.3 2.0
Pepper 1.0 15 15 22 22 3.3 a4 54 a5
Spinach 13 20 22 a3 as 4.9 57 a6 15.0
Strawbemy o7 1.0 0.9 1.3 12 1.8 17 23 4.0
Tomato 17 25 23 a5 2.4 5.0 50 76 128

“Max. EG,, maximum slsstric condustivity tolerabls of the seils saturated axtract for that spesific crop,

Source: FAO (Ayers and Westcot, 1987)
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Locating the Greenhouse

POOR LOCATION ﬁ
~
N

Some shade almost all day
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GOOD LOCATION
Some shade either in the
morning or the afternoon

EXCELLENT LOCATION
Never in the shade

[ ——

1  Winter Sunset
\

Winter Sunrise Summer Sunrise
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1- High tenacity polyester filaments.
2- Permeability.
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incoming wind
speed pattern

strong wind acceleration
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