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2 (1999 2000)
Table 2 Solar radiation inside slar greenhouse(1999 2000) w/m?’
10 11 12 1 2 3 4 5
7: 00 102 — — — — — 18 88 42 49
8 00 22 98 14 74 — — 301 22 59 75 55 127 28
9: 00 70 39 67 87 23 47 5 63 26 73 7Q 16 183 05 232 14
10: 00 144 16 156 57 110 24 31 20 113 50 215 11 306 21 380 37
11: 00 218 38 247 72 182 21 87 64 199 62 334 56 418 50 464 71
12: 00 247 05 275 68 211 09 133 66 260 29 400 79 429 77 444 68
13: 00 267 59 316 82 226 63 166 00 315 59 447. 78 496 34 529 90
14: 00 242 03 274 87 189 46 143 58 298 99 408 30 470 96 511 92
15: 00 18Q 46 200 45 132 94 121 86 246 19 342 97 401 24 450 37
16: 00 108 29 107 67 64 98 83 75 165 94 251 87 283 03 319 24
17: 00 42 82 33 69 13 16 28 27 72 22 131 49 161 29 209 10
18: 00 578 — — — — 35 24 69 57 97 78
19: 00 — — — — — — 15 52 30 11
250,00 r , ,
200,00 | —— A ’
-8-11H
& —A— 128 3
é 150.00 ~3— 1 Table 3 Transnission ratio of ®lar radiation in
x ~¥-- 2H olar greenhouse(1999 2000) %
¥ ol —®— 3R
" —-4H
— 3B 10 11 12 1 2 3 4 5
0.0 r 700 5 — — — — — 5 60
8: 00 60 40 — — 19 33 53 67
] P— ‘ 9: 00 64 50 33 14 33 37 67 73
o oo T W I 1000 67 5 64 31 6 67 69 74
ul 11: 00 71 67 76 51 71 71 73 75
12: 00 70 64 76 63 74 71 66 67
1 13: 00 7 75 80 75 80 7 76 76
Fig 1 Daily change of slar radiation difference 14: 00 79 78 77 67 79 74 73 75
betw een inside and outside solar greenhouse 15: 00 78 78 76 68 77 71 72 75
16: 00 77 76 67 73 77 70 66 69
322 Bw 6 o - - n %
3 14% 19: 00 — — — — — — 54 59
80% , ,
13: 00 14: 00 , 323
’ ? ’ Y,
) X, y
4
Table4 Correlation betw een radiation inside and outside solar greenhouse in different w eather conditions in each season
r ro o1 F Fool n
y=- 41362+ Q 7500x Q 9930 * Q 708 688 94" * 10 04 12
y=- 23825+ Q 7021x Q 9979 * Q 708 2396 47" " 10 04 12
y=- Q 7369+ Q 6400x Q 9977 " Q 708 2125 23" 10 04 12
y =- 34 9967+ Q 8671x Q 9467 " Q 798 6Q 42" ° 12 25 9
y=- 21 2368+ Q 7079 Q9810" " Q 798 255 7277 12 25 9
y=- 19 9333+ Q 7118x Q 9268 * Q 798 42 64" " 12 25 9
y=- 46 1988+ Q 7612x Q 9925 * Q 684 721 70" " 9 65 13
y=- 13 7166+ Q 7424x Q 9958" * Q 684 1289 33" * 9 65 13
y=- 90319+ Q 6844x Q9950 * Q 684 989 19" * 9 65 13
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Fig 2 Daily change of radiation inside solar greenhouse

under different w eather conditions in each season

a+ bx)

324

900.00
800,00
700.00
£00.00
506.00
400.00 }
308.00 }
200.00
100.00

SRR /Wom?

700 9:00  11:00 13:00 15:00 1T:00 19:00
8:00  10:00 12:00 1400 16:00  15:00
I

3
Fig 3 Daily change of radiation outside lar greenhouse
under different w eather conditions in each sean
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Table5 Correlation betw een radiation and timew ithin lar greenhouse in different w eather conditions in each seasn
r2 r ro o1 n m
y=- 12 906x%+ 173x - 232 38 Q 8984 Q 9478" " Q 708 12 2
y=- 5 402x2+ 72 732x - 1010 Q 8255 Q 9086" " Q 708 12 2
y=- 1 1047x%+ 14 206x - 13 701 Q 8516 Q 9228" " Q 708 12 2
y=- 19 52x2+ 279 18x - 649 2 Q 9686 Q 9815 " Q 798 2
y=- 7 6289x%+ 109 11x - 274 4 Q 9382 Q 9686" " Q 798 2
y=- 1 8609x%>+ 26 762x - 67. 769 Q 8807 Q 9385" " Q 798 2
y = - 16 588x?+ 233 38x - 293 21 Q 9156 Q 9869" ° Q 684 13 2
y=- 8 7381x2+ 119 02x - 121 84 Q 815 Q 9028" " Q 684 13 2
y=- 3 3979x?+ 46 513x - 47 357 Q 8505 Q 9222* " Q 684 13 2
3 3 1 1
6 7 , )
: Im :
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Table 6 Space distribution of light intensity w ithin ,
wlar greenhouse in overcast w eather condition  klIx 3)
/m /m
34 6 4 195 6 4 34 )
im 152 144 134 135 142 [25]
2m 577 38 34 38 39
17m im 558 439 380 39 350 ,
5an_ 244 250 214 201 300
2m 742 714 69 753 79 4) ’
41m 1m 7 19 6 79 6 48 6 55 6 90 ’
5agn_ 412 305 276 339 330 )
2m 7 92 73 7 48 7.8 860 ,
6 5m im 736 719 695 745 770
5an 454 387 349 231 370 [ ]
12000 11 18 : 12: 20, [1] o (31
, 1999, 20(4): 34 37
; [2] .o [J1
, 1996, 12(2): 41 47
Table 7 Space distribution of light intensity w ithin [3] ’ ’ '
lar greenhouse on clear day klx (] 1 2000,16(1): 75 78
/m /m [4] , [31] , 1999, (3):
34 6 4 195 6 4 34 13 16
im 48 531 525 456 521 [5] T
2m 95 890 Q02 1057 989 [J1 , 1999, (3)184 186
im 1027 1089 1Q 30 11 11 10 47 [6] ShaheenA M, Helal RM, OmarN M, et al Seedling
L7m 5an_7.39 566 566 709 734 production of some vegetables under plastic houses at dif-
2m 17.78 17.56 17 68 18 50 17 95 ferent levels of light intensities[J] Egyptian-Journal-of-
41m 1m 1638 1625 16 23 16 51 15 23 Horticulture 1995, publ 1996, 22(2): 175 192
5an 658 759 581 842 750 [7] . [J] , 1999,
2m 1850 1820 18 40 18 80 18 70 (1):23 25
6 5m im 1713 1725 1679 17.22 1703 [8] , , )
5an_ 7 99 10 48 Q12 6 03 8 02 [J1 . ,1999, 15(1): 153 158
12000 12 16 , 12 30, [9] . [31 ,1994, (9): 25 26
[10] , , .
[J] , 2000, 16(5): 1
A
[11] , - [J1 :
1) Q0 10 5h, 1999 7:16 17
75 9Q0h, 95 11 5h, 12 0 [12] M auromicale G, DavinoM , Nucifora S, et al Effectsof
' mulchingw ith polyethylene sheetsof different character-
. isticson infestation by Bemisia tabaci, TYLCV infection
' ’ and yield of tomato grown in greenhouses[J] Colture-
Protette, 1996, 25: 6, 73 79
[13] - ™1
2) 14% 80% . 1996 11
' ; , [14] . M1
) ) , 1995 12
, [15] , .
[J] ,2001, 27(2): 25 28
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L ight character isticsand its changing laws in solar greenhouse
GaoQ inglul, L iang Yunjuanl, DuanAiw ang2

(1 HenanV ocational Technical Teachers College, X inxiang 453003, China; 2 Famland Irrigation Research

Institute, M inistry of W ater Resources, Chinese A cadamy o A gricultural Sciences, X inxiang, 453003, China)
Abstract: The seanal and daily changing law sof light tine, lar radiation, transnission rate of olar radiation
and the ace distributing lav sof lar radiation inside slar greenhousew ere studied Regression analysisof the
correlation betw een olar radiation inside and outside greenhouse, solar radiation inside greenhouse and time un-
der different w eather conditions in each season wasmade and the correponding regression equationsw ere devel-
oped By these equations, the lar radiation inside greenhouse at any time under different w eather conditions in
each sean can be calculated and analyzed
Key words slar greenhouse, light characteristics changing lav s
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