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Microclimate characteristics of different structure plastic
greenhouses in summer

CHEN Dan',FAN Wan-xin*, LIANG Ping' ,LIANG Yun-bo',Li Jian'
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Abstract: [Objective] The changing microclimate characterstics were studied in summer different
structured plastic greenhouses so as to provide scientific basis for the instruction of agricultural production
and plastic greenhouse management. [Method) With the greenhouse nearby the bare land as the compari-
son, 14 day obsenvation was made on the microclimate inside and ontside single, Three-connected and Six-
connected plastic green houses in summer,and the microclimate characteristics in fair, cloudy and overcast
days were analyzed. [Result] The relative degree of illumination in the greenhouse was 54 % —79% ,and its
value size and the greenhouse volume assumed counter-correlation. The average temperature inside in-
creased 1.1—3. 8 C daily, but on cloudless days there was a slightly temperature reversal in the single
greenhouse,4. 0—10. 2 C higher than that outside. The ground temperature increase was 1. 6—3.4 C in
0—20 cm soil layer. In the greenhouse the ground temperature was 2. 6—13.9 C higher than outside,and
its value size and the greenhouse volume assumed counter-correlation. In the greenhouse the daily average
relative humidity was 1% —5% lower than outside. The dehumidification and humidification phenomenon

coexisted during the whole day observation with dehumidification at daytime and humidification at night.
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Through the mathematical analysis,a related equation was built about illumination,temperature and air hu-

midity 150 cm inside and outside the greenhouse. [Conclusion]) In single, three-connected, Six-connected

plastic gresshouse microclimate characteristics were remarkably different on fair,cloudy.overcast days.

Key words: plastic greenhouse;structure of plastics greenhouse;microclimate characteristic; summer
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Fig.1 Daily illuminance changes in different

structured plastic greenhouses
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Table 1 Illumination comparison in different structured plastic greenhouses on 3 kinds of typical weather
I K Fair % 7z Cloudy B K Overcast
PSR THOGIEE klx  MGRE/ Y% FHEDREE/klx  MATIREE/ Y% TG Klx AR/ %
Type Average Relative Average Relative Average Relative
illuminance illuminance illuminance illuminance illuminance illuminance
P Single 46.51 78.88 37.25 77.78 16.58 75.53
= % #; Three-connected 40. 11 68.02 31.23 65.22 14.05 64.00
7N %M Six-connected 32.69 55. 44 26.16 54.63 11. 96 54.48
# 4 Bare land 58.96 100. 00 47.88 100. 00 21.95 100. 00

AT R R/ 6 = G P9 BE B /4R O BR ) X100 %6,

Note: Relative illumination /% = (In greenhouse illuminance/Bare land illuminance) X 100 %.
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Table 2 Related analysis of illuminance inside (y) and natural illuminance outside (x) in different structured greenhouses

PN B3 AR K7 LEPS %7 A , , 3K
Type Related equation Correlation coefficient Sample 0-01 Remarkable level
_ — , / , o W
B Single y=—1.2954+0.792x 0.979 84 43.108 2.637 Extremely remarkable
=M _ . ) ETES
Three-connected y=0.126+0. 643z 0. 946 84 26. 488 2. 637 Extremely remarkable
SR y=0.397+0.524x 0. 954 84 28. 805 2.637 L

Six-connected

Extremely remarkable
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Fig. 2 Daily temperature changes inside the greenhouses on 3 typical weather
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Table 3 Temperature comparison in different structured greenhouses on 3 typical weather C
i K Fair % 7 Cloudy BHR Overcast
REAW ey omm RE R REE P . RE RGO AR2 VM wE ke RE EF
Type il Incr St St Diur il Inc?ease9 St S Diurna- K Inere KB OKHE Nal-
Average cases  Highest Lowest Nalrange Average "7 Highest Lowest  Irange Average ases  Highest Lowest range
gilrzﬁle 34,1 2.9 46.9 25.5 21.4 32.7 2.0 46,4 26.0 20.4 29.6 1.1 37.8 26.8 11.0
=i
Three- 35.0 3.8 45.8 25.7 20.1 33.8 3.1 15.1 27.3 17.8 30.1 1.6 37.4 27.1 10. 3
connected
ARERS
Six-con- 34,3 3.1 46.0 27.1 18.9 33.5 2.8 46.0 27.1 18.9 29.9 1.4 37.7 27.0 10.7
nected
31.2 0.0 36.9 25.6 11.3 30.7 0.0 36.8 26.5 10. 3 28.5 0.0 33.0 26.6 6.4
Bareland
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Table 4 Related analysis of temperature (y) in different structured plastic greenhouses and bare land temperature (x)
KA AR K7 72 LIPS 37 A . ; 5% KT

Type Related equation Correlation coefficient Sample 0-01 Remarkable level
. . _ - e . %
itk Single y=—20.218+1.750x 0. 956 168 41. 898 2.606 Extremely remarkable
= _ o - - & ES
Threeconnected y=—18.263+1.705x 0.968 168 49. 445 2.606 Extremely remarkable
- i
INIERR y=—13.350+1.5232 0.971 168 51. 930 2. 606 el

Six-connected Extremely remarkable
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Table 5 Ground temperature comparison in different structured plastic
greenhouses on 3 kinds of typical weather C
Wb i N Six-connected Hif Single = % #: Three-connected
j:)% . D=Ni:d
R piem T TER THMR R THMR R TR R
Weather Soil 1 Average - ¥ " 8 - ¥ " 8 - " -
eather Soil layer ¢ Average Temperature Average Temperature Average Temperature
emperature  Average . Average . Average .
depth f bare Iz temperature  increases temperature  increases temperature  increases
of bare land temperature . temperature . temperature .
increase the scope increase the scope increase the scope
0 36. 6 45.2 8.6 1,.7~16.3 44,3 7.7 3.56~11.8 38.6 2.0 0.8~4.0
5 32.8 36.8 4.0 3.3~4.8 36.7 3.9 3. 1~4.7 33.4 0.6 —1.2~2.1
£
E;{?i 10 32.0 35.95 3.5 2.7~4.1 35.6 3.6 2.6~4.6 32.9 0.9 —0.3~2.3
15 31.3 34.0 2.7 2.1~3.0 34.8 3.5 2.4~4.6 32.6 1.3 0.8~1.9
20 31.1 33.3 2.2 1.6~2.8 34.4 3.3 2.5~4.5 32.5 1.4 1.0~1.8
0 34,1 41.6 7.5 1.2~15.7 39.6 9.5 1.8~10.0 37.5 3.4 1.5~5.2
B 5 31.8 35.0 3.2 2.3~4.2 35.3 3.5 2.5~4.2 33.0 1.2 0.5~1.9
(‘%)fﬂy 10 31.3 33.8 2.5 2.0~3.0 34.2 2.9 2.1~3.8 32.5 1.2 0.1~2.4
15 30.7 32.6 1.9 1.6~2.2 33.4 2.7 2.0~3.6 32.1 1.4 1.0~1.8
20 30,4 32.3 1.9 1.6~2.0 33.2 2.8 1.8~3.7 32.3 1.9 1.4~2.2
0 30.2 34.4 4.2 1.8~8.9 32.1 1.9 1.3~1.9 32.3 2.1 1.3~2.9
) 5 29.5 31.6 2.1 1.7~2.7 32.0 2.5 1.6~3.8 30.7 1.2 0.2~1.9
()\Ifrj;ﬁ 10 29.4 31.0 1.6 1.4~2.0 32.0 2.6 1.2~4.2 30.6 1.2 0.1~1.7
15 29.1 30. 6 1.5 1.1~1.8 31.7 2.6 1.8~3.2 30,4 1.3 0.8~1.5
20 29.1 30. 6 1.5 1.0~1.8 31.8 2.6 2.0~3.2 30.3 1.4 1.0~1.5
T 3.3 3.4 1.6
Average
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Table 6 Extreme ground temperature comparison in the surface soil layer (0 cm) in different structured
plastic greenhouses on 3 kinds of typical weather
fi§ K Fine % 7 Cloudy day BA K Overcast day
PNy Epitl s ; % ey . % s ; %
Tome gewn mewn 0P gemen mees %% pees mees 182
Highest Lowest Highest Lowest Highest Lowest
range range range
i 47.7 25.7 22.0 43.8 26.5 17.3 38.1 26.7 11.4
Bare land
i&k 63.7 27.8 35.9 58.5 27.9 30. 6 47.3 27.7 19.6
Single
IR 61.5 28.7 32.8 56. 2 28.7 27.5 45.6 28.1 17.5
Three-connected
7N ¥ W -
53.7 27.7 26.0 49.2 28.2 21.0 41.7 27.7 14. 0

Six-connected
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Table 7 Relative humidity comparison inside and outside different structured plastic

greenhouses on 3 kinds of typical weather %
- i %€ if 5] Hour of observation
K5 b Ty
Weather  Treatment 22:00  00.00  02:00  04.00  06:00  08:00  10.00  12:00  14.00  16:00  18:00  20.00 Average
¥4 Bare land 82 88 90 93 95 85 65 56 51 47 18 80 73
. ¥if Single 89 95 97 95 96 77 17 11 1 37 15 80 70
Mg K -
Fair St _ -
Three-connect- 89 90 92 93 93 79 55 11 10 10 17 81 70
o,
INIER 85 91 94 94 94 81 58 50 47 42 16 80 72

Six-connected
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53R 7 Continued table 7
P Sal fib 7 %2 B 18] Hour of observation T4y
Weather  Treatment 22:00  00:00  02:00  04.00  06:00  08:00  10.00  12:00  14.00  16:00  18:00  20.00 Average
HLHh Bare land 85 89 92 93 94 85 73 67 61 60 73 76 79
. ¥ Single 89 93 95 95 95 81 56 56 52 56 71 80 77
PN
Cloudy A 5 7 5
Three-connect- 84 87 89 91 93 81 58 54 52 55 67 78 75
ed
é;ﬁiﬁmmd 86 89 94 93 93 81 60 58 50 54 69 78 74
#Hb Bare land 95 95 96 96 96 93 92 85 73 86 86 89 90
% Single 95 96 97 97 97 92 87 76 64 80 82 89 88
AR
N g
Overcast - 23 ~ _ _
Three-connect- 94 94 95 97 95 92 87 80 67 84 85 90 88
ed
INIER 93 93 94 95 95 92 87 79 67 80 83 90 87

Six-connected

2.4.2 R & A A KN A S AE xR 69 A4 K
S0 RRE 14 d A AH X R BEORE, ST T M P A X
MR () SRR M AR X R T (O A TR, HERS
AT WP SR X R BEAE AR — B R A DG G &R L AT

VI — B &t (y=at+bx) FAT G Wi H 2 (6]
A9 AH SR B 3K 3 94. 9% ~97. 1%71‘040163@\%*&;@
FIKF-

xS TRZHMENMKBATSEE () ERMEERIEE (O WEXIH

Table 8 Related analysis of relative humidity (y) in different structured plastic

greenhouses and relative humidity (&) of bare land

PN B3 HH O T5 i LIPS A ; , 2K
Type Related equation Correlation coefficient Sample 0-01 Remarkable level
b - o K
Single y=—20.738+1.247 8x 0. 949 168 38.958 2.606 Extremely remarkable
= ek - / ] b
Three-connected y=—17.0914+1.182 4x 0. 955 168 41. 564 2.606 Extremely remarkable
NIEM _ - co = e %
Six-connected y=—10.105+1.093 0x 0.971 168 52.529 2.606 Extremely remarkable
3 4 4) 3 P AR SRR & R AN H P
Zh . -
P AHRTE B AR T AN 106 ~50  fH X Fh 22 F 76 45
D) W25 B8 B S AR R R 5 ORI AR AR BRR O A AR AT, HTR] 08:00~ 1800, fil] 4 Y AH

T E . AN [ 485 4 B P9 A X R 25 S B I, 3 b 4
PSRN KA FE 10 20 1A 458 R 2% 2% , BRLAR 1) A Xt
K T6 %0~ T9 Y0« T 7S 3 A A AH G R AL Ry 5400 ~
5500 s AN RASAF N3 R 25 5% W 3, 3 A
S5 K6 IS I DR 1 S X BRBE 3R 33 ~ 47 klx, i B R AX
A 12~17 klx, 68 I B R,

2) 3 Tl 2 pg EORE A 24 L1 R KON H PS4
T 1. 1~3.8 C L IRACR DL =& R K HROE A
TR B M 3 R RO /N L AR R AR [E) 22000~
06:00 B} BLAR KM A I B 3 5 " B2t B

3) 3 T2 Mg SRE T 5 A WL IR ) Ml U 24
HERRR  R PR RS = AR O BTN 3.3~
3.4 CONHEEMRE/N AN 1.6 C 33 Fhah iy S i b
T H B 22 (05 RMARRL 2 A5G, H 25080 & T
A 2.6~13.9 C,HA LIRS = KK RS
Zn RAW I BB ZBR  NEHRKR D

X E W AR TN IERE R S 2 2 RAKMFT . 3
ol 5 K EEORL A A B AH X 0 E £ B K 2% 5 3K 13 00 ~
18 0 » HLACHI A BRI o A I8 B2 (it /) 5 B R
ZESERINALH 626 ~9%  AE B IA] IR BAR 1 i B
T 2 SR P R X 8 B2 e T AN B B TR R T
B o L IR R B R A B R L 22 A R AT
K T%.

SYRMAPAAE 150 em oy BEAL B i I 3 2R
HA B RPE R A RBTE 100 K58 T
Pk B 2 K Ll a0 T R AT A A O
ERRTRURIIES € T (R N TSR AL NP A BT =1
I RCR BA — R PR S

4 fit 5 I

0 PR AR RS J3E AT T R 5 R 5 ) O D' RE A
KB BB AL ROk A BB G R 2R 7 W T
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5 36 &

SE JU1 T T AN R G AT Y L7 Ol AR ) 7 AR
X ARV R 1 T AR DRI o B T 4 R 3 o A L ) 08
PAA S5 4R o 9 A 3 D16 R L 53 Ah ads I T P 1
75 C Al Bl o AN [R) 254 SR RN B 0l H 5 22 1)
e TR AN TR AT HL A o AR R R T
e A e SRR A R R SOIR B T 3 8 TR A=
Ky fcid B (30 OOy BIRLIEmE R 2 =K
SR B e AT BRI e R
(40 OO 5~7 C, X AP AER AT, 3 F 1F
TE RS R FIAFIC ]y 5 H PR BB R B KM R T
PRBUNIIRM o B8 3K B9 B0 78 Al A8 7 1 238
R T T A s LRV R R v L I B Y e XL
o B Z BRI I 3 1 B B IR R IR AT
AT S il N i B B2 HEY A KRB A .

A FE SR T AN [ 45 4 KM /N AR AR 1) S A
Bod A AR 3 AT AR I I 26 5 ds S B4 HE 1 1 b
FELES G JF ARG AR W A T B R AT a0 B 00 /N AR Y
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