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Foto 1: Invernadero de madera con ventilacion enrollada para clima subtropical.
Photo 1: Wooden greenhouse with roll up ventilation for subtropical climate.

Photo 1: Serre bois avec aération par enroulement pour le climat subtropical.
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FIGURE 1
Two greenhouse production models:
High technology typical of cold regions and low-medium technology typical of the Mediterranean

Option 1 Option 2
ACTIVE CLIMATE CONTROL PASSIVE CLIMATE CONTROL
« High yields * Limited yields

« Good quality almost year round Good quality in limited periods

« Regular production * lIrregular production

e Low costs
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» 414,127 hectares (1,023,330
acres)=4,141,270 dunam

» Publication date: 4/8/2015 (FreshPlaza)




\
Global greenhouse vegetable area increased 14% ove

World Greenhouse Vegetable Statistics- January 2016

Word Greenhouse Vegetable Area

500,000

m.(m . ‘ -4 h"‘s’m«

460,000

420,000

NIMp D12 400,000 -+
2011 2012 2015 2016

Year




JJN, THE UNIVERSITY OF ARIZONAG

Country Greenhouse area (ha) (Year) Reference
1 China ~ 3,600,000 2012)
2 Japan 49 049 MAFF, 2011
3 Korea 52,189 (2000) Son, 2002
4 Spain 52,170 EuroStat, 2005
5 Turkey 33,515 TurkStat, 2007
6 Italy 26,500 EuroStat, 2007
7 Mexico 11,759 SAGARPA, 2010
8 United states 11,047 US Census, 2007
9 Netherlands 10,370 EuroStat, 2007
10 France 9,620 EuroStat, 2005

Countries of Greenhouse Crops Production

(ha.)

3.5.2016 N1Mjp o1






Figure 1: North American GH Production Area by Country, 2002 to 2006 \

North American GH Production Area by Country, 2002 to 2006

2,500
2,000
§ 1,500
§ 1,000
x 500 -
0 4 e
o canace 787 786 941 1,043 1,082
[w SR 355 375 400 210 445
|a Mexico 1,138 1,351 1,621 1,945 2,334
Year
|l Canada m USA @ Mexco |

Overall, NA production area grew by 70 per cent between 2002 and 2006. This growth was not
evenly distributed among producing countries. Mexico increased production area by 105 per cent
in the period, while Canada increased by 39 per cent and the US. by 25 per cenr

Harvested area of greenhouse vegetables by commodity (square meters)

Commodity 2009 2010 2011 2012 2013

Tomatoes 4,952,311 4,937,170 5,321,281 5,313,632 5,736,378

Peppers 3,537,868 3,787,568 3,887,737 4,546,257 4,887,414

Cucumbers 3,281,416 2,935,202 3,089,805 3,273,983 3,462,689

Lettuce 230,913 248,577 317,459 208,913 160,085
nIMp 012 Total 12,002,508 11,908,517 12,616,282 13,342,785 14,246,566

Source: Statistics Canada. (CANSIM Table 001-0006)
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Tomatoes
Cherry
Pepper
Eggplant
Melons
Watermelon
Cucumber
Fresh Herbs
Leafy veg.
Strawberry
Organic
Others
Seeds & Seedling
Total

Omar Z. Tom. Net

e mPep. Net

Total

275
100
17
180

220
50

842

560
50
180
17
250

325
140

20

50

1580

600
80
300
20
350
60
425
180

25

100

2140

560
200
320
50
400
100
500
220

40
150
150

2770

150
300

3300

640
250
450
80
350
250
420
270
130
45
170
200

3255

180
630

4065

900
300
700
100
300
300
500
400
100
55
250
250

4155

300

35800
6000

970
400
900
120
300
300
510
520
200
60
500
300

5110

300

1000
6500

1050

350

1200

200
300
300
550
400
200
150
500
320

5520

300

1300
7500

7400

10350

1270
380
1500
500
300
400
600
500
500
150
500
500
300

650
1300
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Mediterranean protected
cultivations: the trend ...

Greenhouse
area

SN

Mediterranean protected
cultivations: the trend ...

Greenhouse
area

Grower
income

nN'NY 'Na NIN'Sa Ninan

Med.

countries

Italy
Spain
Turkey
Egypt
France
Israel
Morocco
Greece
Tunisia
Algeria
Libya
Syria
Lebanon
Jordan
Portugal
Cyprus
Malta
TOTAL

[ID'NA 0'A AN

Glasshouse

5800
4800
6840

2300

69

19809

Greenhouse
& PE
tunnels

Low tunnels

\Sh“ 30000

37000
\ 53843 13055
28051 17055
6800 25000
9200 15000
11000 15000
20000 3770
7092 7889
1579 7316
6000 200
2500 2500
4372 50

4000
2272 1467

2700
833.5.2016 i
50 102
196747 138854

TOTAL

\ 72800

71698
49746
31800
26500
26000
23770
14981
8895
6200
5000
4422
4000
3739
2700
733
152
353141

Area of protected
cultivation in the
Mediterranean
countries (ha)
(Tuzel and Leonardi,
2009)
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Graph 21: Development of the area and production of
tomatoes during the period 2008/2013.

25 . Production (1000 tons) men Area (1000 Ha) (left axis) - 1320
1300

20 -~
_ 1280
15 1260
0 1240
1220
5 1200
0 1180

2008/2009 2009/2010 2010/2011 2011/2012 2012/2013

M o1 Source : Agriculture Department data, prepared by DEPI 352016
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Greenhouse type Glass Plastic High tunnel | Low tunnel | TOTAL
Beans (fresh) 12.214 10.930 5.034 4 944 33.122
Melons 3,380 20.078 4.920 66476 94.8354
Watermelons 2.690 3475 2.030 707,685 715.380
Courgettes 696 30610 39.398 29989 100,693
Cucumbers 330691 480.347 86.689 18.527| 916.254
Aubergines 46.968 74.086 39.040 20595 180.693
Tomatoes 8331.188 1.292.792 160.264 98.487| 2.382.731
Bell peppers 18465 40.046 13420 388 72319
Sweet peppers 38.033 194 236 19.652 4422 256.343
Lettuces 1.915 32.051 11.713 1427 47.106
Parsley 14 61 154 22 251
Cress 2 33 52 8 95
Arugula - 404 124 9 341
Purslane 2 639 951 2 1.594
Spmach 20 1.981 1.82% 295 4.125
Dall 0 0 21 11 32
Onion (fresh) 0 0 1.129 142
Peas (green) 0 0 28 0
Cabbage 0 0 156 0
Garlic (fresh) 0 0 16 0
Leek 0 0 100 14
Mint 0 0 19 83
Brocecoli 0 0 3 0
TOTAL 1.286.282 2.181.769 386.742 953.530




Table 1: Expected open field production in Plateau State

AN™MY "N 0717

No. OF Expected Cycles per  Total Yearly | ] ]

Silos Ha Yield per Year Yield/TON n -‘A ]:' n w-‘ n:'I
Ha/Cycle
TOMATOES 10.0 50 2 1,000 Table 2: Expected net-house production in Plateau
PEPPERS 5.0 30 2 300 CROP No. Expected Cycles Total
OF Yield per per Year Yearly

3.0 40 2 240
EGGPLANTS Ha Ha/Cycle Yield/TON
CUCUMBERS 1.0 20 3 60 TOMATOES 20 60 2 120

1o - 5 50 PEPPERS 1.0 50 2 100
MELONS ' EGGPLANTS 10 100 1 100
W. MELON 3.0 30 2 180 CUCUMBERS 1.0 40 3 120

TOTAL 5.0 440

LETTUCE 2.0 20 2 80
CABBAGE 5.0 30 2 300

TOTAL 30.0 2,210

N1MjpP D1 3.5.2016
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Bananas under Net houses
Development & impact on the industry

Year 2000 - 2,500 hectares, average total production = 120,:900 mt,
average water consumption per hectare = 23,000-27,000 m

O BANANAS UNDER COVER

Year 2012 - 2,400 hectares, average total productio:;\ = 150,000 mt,
average water consumption per hectare= 16,000 m~ (irrigation return
based on 6 mm instead of 10 mm)

1,700 hectares of BANANAS
under NET HOUSES (70%)

Data from Y. Levy, Shaham MOA
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Plate 4
Covering greenhouse films: clear film (left);

diffusive film (right)

iy



Plate 5
Greenhouse covered with different plastic films

3.5.2016




Diffuse Light :

Vertical light distribution Horizontal light distribution

» Most light intercepted by upper » No shadow by greenhouse
leaves construction
» Lower leaves contribute less to » Uniform growth

photosynthesis

3.5.2016
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Effect crop — Photosynthesis high-wire
cucumber

Dueck et al. (2009)
Lightresponse cucumber on 77, %, 10" of July 2008

35

30 -~ =5

25 - 800 ppm CO,
20 -

N
o O o O,

|

e —— —
[ l—EL—d =

Net photosynthesis (umol is™)

L 1 1 Ll 1

0

100 Mdde Lager
200 400 600 800 1000 1200
Light intensity on leave (umol PAR m2s™)
-m— diffuse, upper leaves = diffuse, middle leaves
- clear, upper leaves clear, middle leaves
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Effect crop - Yield cucumber

Hemming et al. (2007)

m?)
N O ~N 0O
o O O O

-&- Clear
- Diffuse

/ 7.8% more fruits

i =Y
o

N
o

b
o

Number of fruits (# per
w
o

o

18 20 22 24 26 28 30
Week nr.
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Effect crop - Yield tomato

Dueck et al. (2012)

Cumulative yield compared to control

w

kg/m?

- e - N

i 4536 it s 629% Cliff e=le=T71% diff e=—=coating

Higher production compared to control is:
4.4 4.8 5.5 2.3 kg/m?

WAGENINGEN
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Anti-dripping film (right side)
71™p 01
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28
varieties

Saving

Seeds Harvested

FOOD GARDEN

I .

— ——é"‘xﬁ“'
beas  Grains 51625

‘THE
FOOD TO MORE THAN 3.4 BILLION URBAN RESIDENTS

Total Seeds
Total Seeds Aipiendt

JRORYTO URBANFAREING nEn0EOe S URORossamamioR  URBAN

FARMING

4 Qoats &

&) Agri-Urban Spectrum

Permacultural Concepts and the Urban-Rural Transect | i

Animal

dllakuken di

Barn: 1 Silviculture/Forestry 5 Organic Farm 9 Backyard Animals 13 Farmers' Market 17 Community Supported
$2000 2 Aquaculture/Fishery 6 Agri-Tourism/Farm 10 Raised Garden Bed 14 Community Garden*  Agriculture ENOUGH
3 Agriculture/Farm/ Stay 11 Edible Landscape/ 15 Civic/Park Garden* 18 Rooftop Garden
Ranch 7 Farmstand Streetscape 16 Market/Festival 19 Living Building FRUITS
4 Viticulture/Vineyard 8 Boutique Farm 12 Greenhouse Street 20 Vertical Farm 16 MlLLION &
RURALEEEEEEENNN NN NS NN EEEEEEEEEEEEE RN URBAN AMERICAN VEGGIES
Recurring DONT HAVE

Costs

enough to eat

YOU CAN PLANT CHANGE.

FOR AS lo

) I - - 4 LITTLE AS

Income 3 el - / . : | g = ¢ you €an help fund an urten s e Narpercinck i Ptk Terhan
- & | { = v garden in your cammunity . oy L 5 b Urbin £ prming yang slsasean o

Eggs: Cheese . WHAT CAN A GARDEN D0?

o sapocns ot o poromre s v ol 13 iy ot sty i 3 s ‘sed. Teach. Faster communt
Feed, Teach. F y.
$4/doz wmvxwmwm»&mw-mw—wmw S, T o 50D, 66 s S, WhEh DREIAS
Classes: T e s e e S 0 SOk
e o S s S TSI TSNS W TN

T g Pt G oo s o oy ey
$340/week Chomr ith coua’

WEVE GOT 39 DAYS T0 BURD URBAN GARDINS ACROSS AMERICA
PLANT A SEED. HELP A MOVEMENT PUT DOWN ROOTS.
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Sahara Forest Project’s greenhouse-powe\r plant
hybrid proposal(Sahara Forest Project, 2009)

N1Mjp 01D 3.5.2016
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