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Abstract: Based on the observed data of plastic sunlight greenhouse microclimate and neighbouring weather
stations during the two winter periods following as 2006—2007 and 2008—2009, using the method of relat-
ed statistical analysis, the characters of plastic sunlight greenhouse microclimate and the relationship be-
tween the microclimate and outside weather conditions in Shijiazhuang area during the winter are studied.
The result indicated that the microclimatic factors have obvious diurnal variations under these weather con-
dions such as sunny day, slight cloud-cloudy day. Persistent sunless days can result in lower temperature
and higher air humidity inside greenhouse, which could be harmful to the normal growth of cucumber. The
main factors affecting the microclimate were as follows, sunshine hours, average temperature, lowest tem-

perature, highest temperature, air humidity, cloudage outside and the yesterday’s highest temperature in-
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side. The correlation model of weather factors inside and outside the plastic sunlight greenhouse has been

set up, which has high accuracy verified by historical data and application. The model’s accuracies of low-

est temperature, highest temperature, air relative humidity, and largest solar radiation under different

weather conditions are within 1.1 C, 2.5 C, 6% and 58.3 W « m 2.

are below 10 percent.

Most of the average relative errors

Key words: greenhouse, microclimate in winter, variation characteristics, correlation model
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ig. 1 The air temperature change inside the
sunlight greenhouse in the sunshiny days
(winter 2006 —2007, Gaoyi area)

D% n KA BB AR WA B
HARE, HO2 H e SRR T R B (A . 12 A1
H—MeAE 25~30 C,2 —f&AE 30~35 C; H &AM
SR AL S I R EAERL, 12 AR T B, — &
£ 10 CRAN .2 AR BTt 76 15 CZAA4 (EIm) .

FEROR AT AR AN R i 2L 5 IR [R] A A H R
IO S i) R N H e R — i sg B JHE 25
~30 COl R EINAREETNT K R iES I 3
~4 R VBN TS TR 20 CAL; %5
SE MR FF S ) (B) B 5 N IR B IR L AUHE 10 CAE Ay
g IR Y 2006 4 12 H 23 HZE 2007 41 H 4 H
HELTESE 13 RMERRTORENRE TG
PR H o AR A 17,9 CL H B kAR AR
7.5 CL B RAERKA SRR LE 2),

B3 AR RAE BB 2 AU H 2 f
L AT LR Y A — R RE . SR> w2
RASFEMRA I B =R R AR T B Rl 2
ER TR H S g (8 0 B 25 (EH Bk

35

O 25

N

=

EE 1S
5
N VNSO —n O 0 O NV O
L B e I e R S B > B IR S BN
IS IS ] _ e e e e e A &
- = = =

K2 FEMRRAN AOGIRERNRZ &
(2006—2007 4EX 2, &)
Fig. 2 The air temperature change inside the
sunlight greenhouse in the sunless days
(winter 2006 —2007, Gaoyi area)
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different weather conditions
(winter 2006 —2007, Gaoyi area)
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Fig. 6 The contrast of air relative humidity

inside the sunlight greenhouse under
different weather conditions

(winter 20062007, Gaoyi area)
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Table 1 The correlation coefficient between microclimate in sunlight greenhouse and the climate outside
NS H iR % /U f
"B i K (n=25) PR—EZE0=22) IR (n=31)
TR Tpymax0 Tpymino Upymino Qymax0 Tpymaxo TPgmin0 Upymino Qpymax0 Tpymaxo Tpgmin0 Upymino Qpymax0
Shho 0. 4478 0. 4821 * 0.2515 0.6117 * * % (, 4263 * 0. 2584 0. 4211 0. 5214 * 0. 0984 0. 2057 0.1329 0.1761
T4 max0 0., 5223 * * 0.4517 * —0.1022 0. 1207 0. 8316 * » * 0.7656 % **  —0.3322 0. 6075 * * 0. 8288 * * 0. 8647 * * * —(, 6424 * * * 0. 6273 % * =
THpmin0 0. 2747 0. 6810 * * * 0.1830 0.1195 0. 7026 * x * 0. 9061 * * * 0.0726 0. 4736 * 0.3771 % 0. 8526 * * * —0, 1107 0.1233
Thhavgo 0. 4313 * 0. 7090 * * * 0. 0790 0. 1597 0. 8229 * * * 0.8944 * x = —0, 1086 0. 5935 * * 0. 6413 * * * 0.9195 * * * —0, 4044 * 0.4177 *
u Upmin0 —0. 2827 0. 3649 0. 6897 * * * —(, 3974 * —0.0553 0.0187 0.1297 —0. 2585 —0.6401 * ** —0,1705 0.7336 % ** —0, 6397 * * *
ES Ubtavgd 0. 2316 0. 2006 0.5482* % —0,4014 * 0.0579 0. 0489 0.2739 0. 1997 —0.5954 * * * 0.2115 0.6779 % * *  —0, 6064 * * *
N4pavgd —0. 2280 0. 5867 * * 0.6720 * * * —0. 2698 0. 4501 * 0. 6326 * * 0. 2470 0. 3081 —0. 3897 * 0. 1458 0.4511 * —0. 4525 *
Ltavgo - —— —— —— —0. 3579 0.4718 * 0. 3704 —0. 0671 0. 3903 * 0.3625 * 0. 3758 * 0. 3624 *
Fhlavgo —0.2354 —0.1639 —0. 0403 —0. 0246 0. 1463 0.1933 0. 1669 0. 2408 0.0358 0.4611 * * 0. 1036 —0. 0836
F¥fmax0 0. 1430 —0.1715 —0. 4029 * 0. 3468 0.1280 0.1345 0. 1447 0.1513 —0. 0003 0.4372 % 0.1516 —0. 1880
Shh—1 0.0126 0. 1861 0.0195 0. 0507 0. 3506 0.4788 0. 1294 0.2157 0. 1606 0.1249 0.1174 0.0160
THhmax—1 0.4918 * 0.6324 % **  —0,0636 0. 1776 0. 6030 * * 0. 7535 % * * 0.0755 0.3973 0. 5974 * * 0. 8297 * * * —(, 4039 * 0.3793 *
THhmin—1 0.1586 0. 5900 * * 0. 2255 0. 3662 0. 7033 % * 0. 8308 * * * 0.0791 0.5717 * 0. 2656 0.5262* x  —0,0594 0.1290
Thhavg—1 0.4095 * 0. 7333 % * % 0. 0830 0. 3952 0, 7133 % * * 0. 8736 * * 0. 0955 0.5368 * 0. 4827 * * 0. 7434 * * * —0. 2602 0. 2839
.. Ubpmin—1 0.1793 0.2719 0.0138 0.1017 —0. 3275 —0. 3258 0.1961 —0. 2560 —0. 5502 * * —0. 3649 * 0. 5877 * * —0. 5225 * *
T Ubhavg—1 0.1119 0. 2560 0. 1400 0.0376 0. 2869 0. 3280 0. 2790 0. 1881 —0. 5100 * * —0.3672% 0.5284 % * —0.4107 *
S Nipavg—1 0. 3616 0.3913 —0.0729 0.3321 0. 5370 * * 0.5394 * * —0. 0266 0, 4423 * 0. 0037 —0.1374 0.0124 —0. 0051
Lifavg—1 —— —— —— —— —0.2223 —0. 3570 0. 0857 0. 0026 0. 4689 * * —0. 3401 0.4735 % * 0. 4794 *
Fhpavg—1 0.0734 —0.2992 —0. 2520 0. 0224 0. 3588 0. 3501 —0.1918 0.4157 0. 1667 0.2123 —0. 0665 0.0841
Fpmax—1 —0. 1270 —0. 2097 —0.1042 0.1205 0.1373 0. 2185 —0. 0403 0. 2042 0. 2630 0. 1652 —0. 1846 0. 2333
Thmax—1 0.0851 0. 7353 % * % 0. 3105 0. 0694 0. 5575 * * 0. 6881 * * * 0. 4081 0. 2874 0. 5341 * * 0. 8081 * * * —(, 4122 * 0. 3491

HE < Ty T U Qe 5PN GRS B0 R KUY Ty 20 FLGIRE PR
— AR RCF D

S50 + Thhmasxo  Torming ~ Topaveo \Uspming \Ubaveo ~Nbhaveo ~Lspaveo ~Fbhavgo ~Fspmaso 23 CZRINAE 2 RN H HRISE ot e AR SRR AR

B A SO SARHR B S 2 SRS i P KGR KRG CRTRD .
St Totamet « Titmint + Tt Utponirt Ut 1 +Nokas 1 Ltavie 1 <ot sFotament - BHRFIMAFT— K10 H BRRTEC B SOR - BAESIR PSR S SR
ANHIXHR I A3 SOF AR SR 2 b SR i SP8 RGH R KRG CRRD o
%% ox e % x IR 0.05.0. 01,0, 001 A2 PEACEARGE .
— PR IO REL RS RSP UL = o

Z

ey
20

oo/ VX

Ko Lr-ZnRANGRENHRETE S =Y
R AN — R B B Il L 35 N AT — KA B s il A
sl 2 A H s A 2 R/ W R B R OROR
BH 8 55 3 5 BRI A 56 L Rt 2 AR ae 5 i & Ah 2
RHMAT—Rig i U H R Bz &E G R s K
28 PRI — TR e e L P S — O O — R
AR FEMRAN PG H B 5000 H IR R N
H e AL e e UL L 28 R /N R JE L e KR

PH AR S 45 5 B BRI RO 5% . 5 L % 40 2 R 2l
e AR AR R R A R S s i

B — T P T B IR A G
2.3 HABRERISKEZTEXRENKVBENA

2.3.1 ek
FI R 2 o AT 43 ) 6k 2006 4 12 H 14 H
F20074E2 A28 H AN KARGL T HBEE N

K2 AFREMRARLEBELZFTNEREIASKERHEIRE

Table 2 The correlation models between microclimate in sunlight greenhouse and

the climate outside in Shijiazhuang during the winter

KRAKE A AT Y FitHE FR®E R
H 5 AL SR T pymino = 0. 58440, 313 Ss+0. 383 Thravgo 0. 303 Thpmin +0. 293 Tyt 39. 613 4.26  0.942
i H 35 5 il Tymaxo =21, 89240. 009 S —0. 653 Thpavgo 0. 691 Thpmaxo 0. 403 Tspmaxc 8.398 4.26  0.798
K HE/MESIBE  Uppino =57, 845—0. 014 S0 +1. 139 Npaveo 16. 079 5.66  0.767
HEARKHHES  Qumao =321, 61140, 234 Sho—0. 908 Uspavao 17. 329 5.66  0.782
& H AR SR T pymino = 10. 78340. 480 Tgpmino +0. 343 Thpmin—1 1T 0. 152 Tpymaxct 97. 821 4.94  0.971
= A= T pymaxo = 23. 3294-0. 625 Sppo+0. 464 Thpmaxo +0. 356 Tspmin 22,997 4. 94 0. 89
% A /AMASIEE  Uppmino =65. 939—1. 132 Syo —0. 380 Tpmaxo +0. 888 Nipavgo 1. 381 Lyjavgo 7.356 4,43 0.711
= EEE PN L Qpymaxo =240, 90, 236 Sho+4. 338 Thpmaxt 10. 38 5.85  0.723
H 35 fIK AR Tpymino = 10. 57840, 768 Thavo 164.231  7.60  0.920
5 H 5 Toymaxo =8. 158 —=1. 075 Tspmino +1. 934 Thmaso 57.542 5,42 0.894
i 5 7N AH X U pymino = 83. 38140, 212 Usppmino +2. 970 Usppavgo — 3. 562 Thpmaxo 20. 541 4.54  0.829
HES AR  Qumao =214, 629—28. 251 Thpavgo +35. 788 Thpmaxo — 20. 389 Njpavgo 14.398  4.54  0.779
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Table 3 The fitting-test of the microclimate model of sunlight greenhouse under different weather conditions

A H ARS8 H % SR H 25 S0 di /N X 5 A A B O
itiﬁ FHGERE PSR PN ORISR PSR P - 4445 3 TR AR
i#22/C w3/ % 2/ C /% w2/ % w2/ % R /W e m2 w2/ %
i K 0.8 6.0 1.8 5.4 2.9 5.3 35.7 9.7
Y rR-ZR 0.7 5.9 1.2 4.3 3.3 5.0 23.7 7.9
-9} 0.8 8.5 1.8 9.9 5.3 6.8 57.0 22.3
2.3.2 RANE ~5. 8% AR ZE N 6. 7% ~8. 9% ;s H fix KK

R 2 AL, Xt 2008 45 12 A 1 H &
2009 4F 2 H 28 H HOBRE W /N AT,
I S E X L BEAT R 30 . A9t R R R AR BT
= W H BRI 45725 8 0. 9~1.1 C,F
PRI 2E R 9. 2% ~9. 5% 5 H i i A T 1 4 0ot
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12. 8% 5 H % 5 /I M X I8 B - 14 48 0t 15222 494, 4 %

IoF] 6 S - 35 4 Xk i 2% K 35, 6~58.3 W« m 2,4
FXFIRZE N 8. 7% ~20. 7% (WFK 4, W[ L, HHE
7 B A X 15 25 A SE BEOR AT 19 H daes RT3
X R2ZE U > m-Z = FIE R H e KK
FRAT T SR X R 2B L 10 %0, oAt B 27 35 AR X %
ZETE 1076 LAY s R AT
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Table 4

The application and test of the correlation model between microclimate

in sunlight greenhouse and the climate outside under different weather conditions

. H Je H Je 5 17 Sl /A 1 J ok L 3T
P TP A Ty %t S X T4 T A X 3 44 %8 -y A
TRE ae B2/ % B2/ C /% BE/% B2/ WE/Wem?  BE/Y%
i K 0.9 9.2 2.5 7.8 4.4 8.2 35.6 8.7
Cr-Zn 1.0 9.3 2.3 8.9 5.8 8.9 58.3 17.9
R 1.1 9.5 2.4 12.8 5.6 6.7 55.7 20.7
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