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A new kind of sunlight greenhouse——the research on the optimal

distribution of the ecological factors in the artificial greenhouse

ecological system
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Abstract: To solve the questions in the greenhouse such as the high temperature and the humidity at noon.
the high rate of the plant diseases and insect pests and the high frequency of using pesticide., we invent a
new kind of sunlight greenhouse with canopy structure of negative and positive. Due to the hot exchange

between negative canopy and positive canopy. it can reduce the positive canopy’s high temperature at
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noon. It can not only postpone and shorten the time in which the positive canopy’s temperature is more
than 30 C at noon but also improve the low temperature at night. In comparison with the two generations
of sunlight greenhouse the average temperature has improved 3. 8 C and ground temperature has improved
4.2 C. The amount of the sunlight is more than the comparison by 13.5% The time in which the
humidity is over 85% reduce 4.7h/d, the rate of plant diseases and insect pests without agriculture
chemical reduce more than 85%. The surplus quantity of heat of the positive canopy to supplement to
negative canopy can make its temperature increase 3 ~ 5 degrees Centigrade. This kind of sunlight
greenhouse turns the areas of the back of the single canopy sunlight greenhouse to the production areas,
and the utilization rate of soil is increased from 43. 8% to 48.8%. This sunlight greenhouse can offer two
kinds of artificial greenhouse ecological system different in sunlight, temperature condition, etc. This
system reached the optimal distribution of the ecological factors such as sunlight, temperature, water,
carbon-dioxide and soil etc. It is effective to increase the productivity of this system.

Combined construction of rainwater catchment with methane pool and new sunlight greenhouse
supports the techniques for the sustainable of the semi-arid area agriculture.

Key words:new kind of sunlight greenhouse; the ecological factors; the optimal distribution; greenhouse

productivity
:1000-0933(2003)07-1336-08 :S210 A
s ( ) s
N s [1] “ ”
1
1.1
2~4] “
; ( ) ;
CO,, CO, 1000pmol /L s s
. CO, . ,CO, 200~ 270pmol /L ,
175. 32umol /L0, , , “
; o, 7~10d (
3~5d ), 2000 s 30 ,2002 40 )

1.2



1338 23

D, o HEE AT i
L}L...L,i.-.... F
: R P )
320~350m’, 200~250m*, 1998 7 FHE M
. . V V -
( 1
) Fig. 1 The solid sketch map of experiment greenhouse
s > CO,
CO, s s
1.3 —
( 294m?, 843m*) s ( 324m?,
1087m*) , ; (232m*, 580m?*), . N
N .CO, o CIRAS-1 s s
CO, (CO, gas analyzer. Model CI-301,CID Inc U.S. A) .
1.3.1 s , s
1.3.2 N 3
1.3.3 5 s N N H
1.3.4 CO, CO, s
CO, o
1.3.5 ol
2 1
2.1 Table 1 Diurnal illumination accumulation at different
2.1. 1 2 1999 height of experimental greenhouse and control
greenhouse
. (X 10'x) (X10'x)
(m) Experimental Control
NV .
13.5%, 0- 05m Height greenhouse greenhouse
0
19-1%. 0. 05 86. 94 73.006
0.05m,0.8m, 1. 45m, 2m 0.8 89. 267 78. 449
1 3 1. 45 93. 346 87.986
SAS 2 100. 85 86. 674

Analysis of Variance Procedure

Dependent variable ;LA
Sum of Mean

Source DF Squares Square F value Pr>F
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Model 4 481. 975014 120. 493753
Error 3 25. 258660 8. 419553

7 507. 233674

Corrected total

R* R-Square C. V.
Root MSE
0. 950203 3.332746 2.90165

Source DF SS Anova Mean Square
Quantity 3 236. 796646 78.932215
Light 1 245.178368 245.178368

Tests of Hypotheses using the Anova MS for LIGHT as an error term

Source DF Anova SS Mean Square
Quantity 3 236. 796646 78.932215
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Fig. 2 Diurnal variation of illumination at different height on winter solstice day inside out of greenhouse
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Fig. 3 The diurnal illumination change at different distance to the north wall in the middle of the shady house on

25th,Nov. 1998

’ s

12:00’\“1’1:00 2.4 Ca

—4—0

4 . N 1998 12 12~22
S L ,CK
,O o ( . N
. 11:00~13:00)
Fig. 4 The average temperature diurnal change inside

out of experiment and control greenhouse during 12th~
22th, Dec. 1998 (the shady house covered with grass
curtain exchanged the gas and heat with lighting house
during 11:00~13:00 between intake and small hole in
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Table 2 The kinds of plant diseases and insect pests and usage of pesticides in experimental and control greenhousse

Ttem Experiment greenhouse Control greenhouse

Plant diseases and insect pests

(2 22 ,3 12 .3 28, 6.8d/

Frequency of using pesticides

200g . 200g. 50g.
300g. 40g. & € e
- N 500g. 500g. 200g .
Usage of pesticides (g/330m?) 300g ., 25g _
200g. 508
2.1.6 s 10m

5m, 43.8% 68.8% 25% . .
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