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Application of Intelligent Roof Ventilation System on Chinese Solar Greenhouse

YIN Yilei''? ,ZHENG He* ,LI Ming"? , HE Fen"? ,DING Xiaoming"? ,ZHOU Changji'*?
(1. Chinese Academy of Agricultural Engineering,Beijing 10012532, Key Laboratory of Farm Building in Structure and Construction, Ministry
of Agriculture,Beijing 100125;3. Agricultural Science Institute of Haidian District,Beijing 100081)

Abstract; In allusion to the existing problem of labor intensity of artificial ventilation control, uneven distribution
temperature within greenhouse and other issues,two or three intelligent roof ventilation devices were installed in order to
compare with artificial ventilation control with two or three segmented intelligent ventilation inside a greenhouse in winter
in Beijing. The results showed that during the heat insulation cover opened, the difference between the maximum and
minimum values of air temperature in the greenhouse was (2. 374 1.1)°C of two-stage control range, (1. 130.5)°C of
3-stage control range,and (3.8241.3)°C of manual control rang; economy benefits could significantly be increased about
9,700 RMB per 667 m® of cultivated area by using intelligent roof ventilation. Therefore, intelligent roof ventilation
segment systems were used to test indoor environment of greenhouse in order to contrast analysis of manual control and
intelligent mechanical ventilation effect in winter in Beijing. Therefore, uniformity of the indoor temperature and growing
income could significantly be improved by intelligent roof ventilation,

Keywords : roof ventilation;indoor temperature ; uniformity;segmented control; heat insulation cover
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Table 1 The influence of multifunctional straw decomposing

inoculants on the yields of facilities tomato

hb3 NS Y ER= g -
Treatment Plot yield/ kg Equivalent production/ (kg « hm—2)
CK1 2 260 70 640
CK2 2 427 75 844
T 2 470 77 203

2.2 ZTREREFT I BGRIXT R 5 &b B A 5 e

M 2 \JLE N, XIS SRR RGN 4 # 2
] AR S Y i R AR — B WS, bE 2 DI REFRS FF
JERGAIAL I T AR L AT SR AR AR R COAT
PEVES B CKL #hnT 12.70%.17.00%.7. 01%,
B IREE S B T 27. 209, f It DA , & P
Z T RS AT R RGN AT B e 26 A ) 7 5% T 18
AT PR IR SE A A ER A 75 T i XU

*2 % THEEFEFT 8 217 3415 5E 2 A0 J5R O = i
Table 2 The influence of multifunctional straw decomposing inoculants on the quality of facilities tomato
e AL E R A i iRl SV ®AERCHE R EL A ATV R
Titratable acidity Soluble protein content Vitamin C content Nitrate content Soluble sugar
Treatment
content/ % /% /(mg + (100g) 1) /(mg + kg™ 1) content/ %
CK1 44. 80 4.7 7.71 283.00 2.71
CK2 40. 70 5.0 7.82 268. 00 2.74
T 44, 40 5.3 9. 02 206. 00 2. 90
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Soil physical and chemical properties of before tomato planting and harvest

27 FFE BT Before planting Wik JG After harvest
Index CKl1 CK2 T CK1 CK2 T
WA/ (mg + kg™ 1) 70. 70 58. 80 70. 20 120. 00 111. 00 115. 00
BB/ (mg + kg™ 1) 52.40 57. 60 46.90 99. 30 91. 60 87. 20
HRLHR/ (mg » kg™1) 152. 00 105. 00 145. 00 221. 00 188. 00 199. 00
HHLUR/ % 1.85 1.83 1.74 2.12 2.22 1. 65
pH {4 7.91 7.99 7.37 7.36 7.48 7.49
ECf&/(mS + em™1) — - - 0. 66 0.41 0.35
x4 AL &R = S M it R R R
Table 4 Greenhouse vegetable field soil fertility evaluation of Hebei Province
ECL 31 i i =
Index Rich Medium Low Lack
HHLR/ % >2.00 2.00~1. 50 1. 50~1. 00 <1.00
PEALBE/ (mg « kg~ 1) >70. 00 70. 00~40. 00 40. 00~20. 00 <C20. 00
PEALHR/ (g « kg~ 1) >350. 00 350. 00~250. 00 250. 00~150. 00 <C150. 00
HREE/ (mg « kg™ 1) >2.00 2.00~1. 00 1. 00~0. 50 <0. 50
HR4E/ (mg + kg™ >30. 00 30. 00~15. 00 15. 00~5. 00 <5.00
AR/ (mg + kg™ >10. 00 10. 00~4. 50 4.50~2. 50 <2.50
HR/ (mg « kg™ >1.00 1. 00~0. 50 0. 50~0. 20 <0.20
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Effect of Multifunctional Straw Decomposition Inoculants on
the Yield and Quality of Tomato in Greenhouse

ZHAOQ Yingnan"? ,GENG Liping"?,LI Bowen'? ,SUN Hongxin'*? ,LIU Wenju'*
(1. College of Resources and Environmental Science, Agricultural University of Hebei, Baoding, Hebei 07100032, Key Lab for Farmland Eco-
Environment of Hebei Province,Baoding, Hebei 071000)

Abstract: The study was conducted in tomato greenhouse to investigate the influence of multifunctional straw
decomposition inoculants application on the yield and quality of tomato. The results showed that the application of
multifunctional straw decomposition inoculants promoted the yield and quality of tomato,the yield increased by 9.29%,
soluble protein, vitamin C and soluble sugar content increased 12. 70%,17.00% ,7. 01% than that of CK1,respectively.
Moreover ,application of multifunctional straw decomposition inoculants promoted the decomposition of straw in soil and
increased the soil nutrient-element levels that available nitrogen increased by 64 % —89% ,available phosphorus increased
by 60%—90%, available potassium increased by 37%—79%. In addition, application of multifunctional straw
decomposition inoculants also decreased the soil EC, In summary,the greenhouse tomato should be advocated to use the
corn straw,which could not only reduce 1/3 of total P and K application rates,but also achieve the purpose of increasing
yield,stable production and high quality in this area.

Keywords : multifunctional straw decomposition inoculants;tomato;yield;quality;soil physico-chemical properties
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