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Lesson 1

Part A

The History and the Development of Protected Cultivation

Selected and rewritten from “The History and Geography of the Greenhouse”, by H. Zvi Enoch
and Yael Enoch. In: Greenhouse Ecosystems, edited by G. Stanhill and H. Zvi Enoch, a series

book of Ecosystems of the World 20, ELSEVIER.
(Li Yaling, Shanxi Agricultural University)

This lesson briefly describes the development of the greenhouse from antiquity to the present. It
includes a discussion of protected cropping in cold-and hot-frames, glass cloches, lean-to houses, winter
gardens, orangeries, conservatories and glasshouses in their varied forms, and plastic-clad plant enclosures
of all sizes ranging from low tunnels, walk-in tunnels, to large plastic houses,

For the purpose of this lesson, the greenhouse is defined as a transparent enclosure designed
to grow or temporarily protect plants. Thus the definition does not include enclosures for growing
mushrooms or tissue cultures.

In antiquity, however, there were probably no greenhouses in the sense defined here, but
there were various practices adopted to provide out-of-season flowers and vegetables.

The cultivation of out-of-season plants was intensely studied in ancient Athens and Rome.
This can be seen for instance in the work of Theophrastus [ who lived from 372 to 287 BCE (before the
Common Era) |. He mentioned moving plants into the peristyle (verandah in a closed courtyard of a Greek
house) at night and heating soil by mixing it with decaying manure or compost.

Growers in China, Mesopotamia, Egypt, Israel, Greece and Rome grew valuable plants in
pots and placed them indoors at night or during cold periods to protect them. Sometimes, plants
were grown on wheelbarrows that could easily be brought into a grotte, cellar or room at night.
Chinese plant culture may have included greenhouses that, according to tradition, go back to
antiquity. The traditional Chinese greenhouse (Fig. 1-1) consisted of a brick wall oriented east-
west. On its southern side, a transparent surface consisting of bamboo sticks covered with oiled
paper was placed at an angle of 30-40° to the horizontal. During the day, the brick wall became

heated by the sun and at night it released its heat. In addition, at night the paper window was
¢ 1
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covered by rush mats which acted as thermal insulation. Similar simple greenhouses are in use
today, and it is claimed that they increase the night temperature by up to 6°C,

In the 20th century, in both Northwestern Europe and North America, there was a
development from smaller to larger greenhouse units, usually even-span or ridge-and-furrow multi-
span houses. The use of small electrical motors allowed automated climate control, including the
opening of vents. Heating by thermo-siphon hot water circulation was replaced by forced
circulation. Electrical pumps were used for irrigation and to operate shading systems, etc.

5

% vy
4 wvv

Fig. 1-1 The profile of a Chinese greenhouse
1. brick wall 2. transparent surface 3. back roof

4. ditch to prevent freezing 5. rush mats 6. steel frames or bamboo sticks

Lean-to glasshouses slowly became obsolete and heating by smoke flues disappeared in the
first decades of the 20th century. However, these changes all occurred very gradually. An
example of this development in the Netherlands is outlined below.

Simple over-wintering sheds were used in Aalsmeer, the Netherlands, up to the 1920’s, and
store-frames, placed against the walls to protect vines in the Westland region were photographed
in 1928,

At the beginning of the 20th century, 90% of the area used for protected cultivation in the
Netherlands consisted of cold frames or heotbeds (heated by decomposition of manure and
compost), By 1950, the area was still about 30%, and in 1964 it was 10%.

The use of Dutch lights was introduced at the beginning of the 20th century. Initially, only
single-span frames were used; double-light frames date from about 1920. Comparing the building
practices in the Netherlands with those in the more advanced United States, one sees that in
1904, 90% of the glass-covered area in the Netherlands consisted of light frames, while 25% of
the glass-covered area in the USA in the year 1900 was of proper glasshouses. The area under
glass in the Netherlands increased from 1. 6 km® in 1904 to 4. 0 km” in 1912, to 32. 9 km? in 1950,
reaching 60. 2 km* in 1964.

Heating and carbon-dioxide fertilization of hotbed through the decomposition of mixtures of

« 2.
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horse manure and plant residues was widely used in the Netherlands at the beginning of the 19th
century, and remained the common way for growing cucumbers and melons until horses were
replaced by tractors in the years after the Second World War.

Claassen and Hazeloop (1933) mentioned that at that time flue heaters were only used by a
few growers in the Netherlands, whereas in Belgium, most of the 4.40 km? used for fruit-
growing in 1939 was heated by flues. Dutch greenhouses suitable for a variety of crops were
developed gradually over half a century. In 1900, at Loosduinen, a steel-framed greenhouse was
built which became the forerunner for the “Venlo Warenhuis”, a house that could be used for
different crops. This glasshouse, first built in 1937, consists of large sheets of glass held within
the grooves of the two sides of a separating narrow steel bar, permitting the maximum
transmission of light. Venlo-type structures (Fig. 1-2) were becoming popular in Westland of the
Netherlands in the 1950’s. Burning natural gas for the supply of carbon dioxide to greenhouse
crops began in the Netherlands in 1961, following work done by J. Stender from the Institute of

Horticultural Engineering in Wageningen, and became globally applied over the next decade.

Fig. 1-2 Venlo-type glasshouses

Glossary

L. antiquity [een'tikwiti] ». H{8; # # (ancient times, especially the times preceding the
Middle Ages)

2. cold- and hot-frame [kould eend hot freim] PHBEFIE K (a glass-covered bed of soil, used for
the germination of seeds or for protecting tender plants, sometimes heated with fermenting
manure or by electricity)

3. cloche [klouf] n. RSB E (a usually bell-shaped cover, used chiefly to protect

plants from frost)
« 3 .
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10,

11.

12.

13.

14.

15.

16.

17.

18.

19.

lean-to ['lim tw:] n. [E] BB (a shelter or shed having a roof with a single slope or
pitch) ; lean-to house —HIHRE , AEEIRE

garden ['gudn] n. [, fEE (a plot of land used for the cultivation of flowers, vegetables,
herbs, or fruit; often gardens Grounds laid out with flowers, trees, and ornamental shrubs
and used for recreation or display) ; winter gardens & Z1ER (S3ED

orangery [ 'orindzeri] n. #H, BFHEBZE, #HEE, EHEREB (a sheltered place,
especially a greenhouse, used for the cultivation of orange trees in cool climates)
conservatory [ ken'sowvetri] n. 1BE (Fe¥sr YR P YERERE MR E ME ) (a

greenhouse, especially one in which plants are arranged aesthetically for display, as at a

botanical garden)

enclosure [in'klouza] 7. [EfE (the act of enclosing); FEIR:, PUEA BB E MG (the
state of being enclosed); plastic-clad plant enclosure ¥ %} = #) 16 Y BT, ¥R KH;
transparent enclosure EH FE
tunnel ['tanl] n.  B%id, #bil, HH (a passage through or under a barrier); low tunnel /MEE
#; walk-in tunnel H#t#i; large plastic house ¥¥ Kl
tissue culture [ 'tisju: 'kaltfo] #ZH413%3% (the technique or process of keeping tissue alive and
growing in a culture medium)
out of season [aut ov 'sizzn] B}, AEHT4S (not at the right or proper moment; inopportunely) ;
out-of-season flowers and vegetables 2 24 i £ 77 Mgk 3K
Common Era [ 'komen 'iere] HERSATHEAIIEEE, ATLIEE R C. E. (the period
coinciding with the Christian Era)
peristyle [ 'peristail] n. [&] itER, FIHEN, PLAE B 22 N BE (a series of columns
surrounding a building or enclosing a court)
verandah [vo'reendo] n. P&, B (a porch or balcony, usually roofed and often partly
enclosed, extending along the outside of a building)
decay [di'kei] n.  J&#5, B§4: (the destruction or decomposition of organic matter as a
result of bacterial or fungal action); v. J&#5, EL: (rot; to break down into component
parts); decaying manure or compost ETEE B R F IR s AR
Mesopotamia [ imesoupa'teimjo, i-mia] 7. ERAFEKT CEMPERGER Tigris f Euphrates
A R (O FE, S FHIEFTZER) (an ancient region of southwest Asia between the
Tigris and Euphrates rivers in modern-day Iraq)
valuable [ 'veeljusbl] adj. HEM, HYER, HiAHEK (having considerable monetary or
material value for use or exchange); valuable plant & RAHY
wheelbarrow [ 'widbeerou] n.  JH3FHZE, FHZE (a oneor two-wheeled vehicle with
handles at the rear, used to convey small loads)
grotto ['groteu] n. I, BN, ALHZE (a small cave or cavern; or an artificial structure

or excavation made to resemble a cave or cavern)

« 4 .
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20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

cellar ['selo] n. #8%, # 75 (a room or enclosed space used for storage, usually beneath
the ground or under a building) _
bamboo stick [beem'bu: stik] 47 H, /7% (a long, slender piece of wood made by temperate
or tropical grasses of the genera Arundinaria, Bambusa, Dendrocalamus, Phyllostachys, or Sasa)
oiled paper [oild 'peipa] ,‘?[Héli (a kind of paper that is stronger than normal paper)

rush mat [raf meet] FAHE GTOESECY, E%EKEHY) REKET, ATERSE
B ZPER (a kind of mattress made by stiff marsh plants of the genus Juncus)

thermal insulation ['6exmal iinsju'leifon] #Ha%%, 45 (material used to reduce the rate of
heat, or the method and process used to reduce heat transfer)

span [speen] n. PEFE, BEBE (the distance between two points); even-span 2 2 & BY;
single-span BAE; multi-span E BN LB

ridge- [ridz] and furrow [ 'farsu] multi-span houses ¥ Z % B ZE (gutter connected
multi-span greenhouse)

vent [vent] n. B FL. #M D (an opening permitting the escape of fumes, a liquid, a gas,
or steam); v. JH, HEH, Kifit

thermo-siphon [ @ermoeu'saifon] n.  #FITH (B, REFKRZK (a method of passive heat
exchange based on natural convection which circulates liquid in a vertical closed-loop circuit
without requiring a conventional pump)

forced circulation [fost sakju'leifon] FR#HIPEIF (air movement or passage imposed by force
through a system of vessels or greenhouse)

shading system [ '[eidiy 'sistem] #EAZ 4 (a screening against light or heat)

obsolete [ 'obsalit] adj. FEER, BEIBA (no longer in use)

over-winter [ 'ouva'winta] adj. L ZEH (occurring during the period of winter); over-
winter shed #4H

Aalsmeer [asmil] n.  FIHOK/R, fi 22— ihs , BHEFERLNEFHEPOHES (the
name of a local place which is located in the Netherlands)

store-frames [sto: freim] n. W23, BRARIEM (frames used for storing vegetables or plants
temporarily)

protected cultivation [ pro'tekted kalti'veifon] {#3Hudk¥E (cultivated crops in protected
structures such as greenhouses, tunnels, etc.)

Dutch ['datf] n. B2 A, fi221E; adj. F2H (of or relating to the Netherlands or its
people or culture) ; Dutch lights ff 22 (22 +BR=E (ights, X B R JEMHE); double-
light frame XUZ W #F Y HE 4

km? =square kilometer [skwea 'kilomita], 1km?=100ha

flue [flu:] n. WA, JHiE, BS% (a pipe, tube, or channel for conveying hot air, gas,
steam, or smoke, as from a furnace or fireplace to a chimney); smoke flue B IE; flue

heater fHHBRE » BUHEMAS

« 5 e



