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Note:A.Traditional solar greenhouse;B.Blanket-inside solar greenhouse.
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Fig. 1 Sectional view of solar greenhouses in different types
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Table 1 Structure parameter of experiment solar greenhouses
REAA REKE REBE J v B BEHRR REH LA ES il
Type of greenhouse Length/m Span/m Height of back wall/m Ridge height/m Direction angle/(°)  Front roof angle/(°)

58 HY6IRZE (A) Traditional solar greenhouse 50.0 9.0 3.0 4.1 IR 5 24.5
PAFIR H Y61R % (B) Blanket-inside solar greenhouse 50. 0 9.0 3.2 4.3 RS 5 28.0
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Fig. 2 Diurnal variation of light

intensity in different treatments
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Fig. 3 Diurnal variation of temperature in different treatments
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Fig. 4 Effect of different treatments on cucumber stem height and stem diameter in each solar greenhouse
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AR BN 4358 7.52%.7. 80% . 14. 28 % K 59. 99% .
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Table 2

Effect of different treatments on cucumber quality and yield in each solar greenhouse

abye AT R

Treatment Contents of soluble sugar/ %

Contents of vitamin C/(mg « (100g) ~1)

feER CAR HRE Vi =

Cucumber weight/g Yield/ kg

AN 2.1440. 02d 13.2340. 13b 207. 89=+£5. 35d 823.26+21.17d
AE 2.35+0.02b 14.1240. 12a 237. 46+4. 42b 1 128. 42420. 99b
BN 2.26+0.02¢ 13.33+0. 14b 218.04+4. 70¢ 863. 45+18. 60c
BE 2.43%0.03a 14. 37+0. 14a 249.18+4.78a 1 381. 47426. 50a

[FFUR A - B Fon A Fl R 22 53 B35 (P<<0. 05) . T,

Note: The different letters in the same column mean significant difference among treatments at 0. 05 level. The same below.
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= .y,
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Table 3 Effect of different treatments on cucumber photosynthetic characteristics in each solar greenhouse
Ab¥R B AR Pn/(umol » m—2 « s71) ZEBEHER Tr/(mmol » m™2 » s~ 1) 7K F F k%R WUE/ (mmol » mol—1)
Treatment 10:00 14.00 10.00 14.00 10:00 14:00
AN 18.51+0. 22d 15. 70+0. 38d 15. 20+0. 16d 16. 79+0. 15d 1. 22b 0. 94c¢
AE 26. 8840. 30b 23.4540.17b 16. 40+0. 21b 20. 5040. 13b 1. 64a 1. 14b
BN 19. 26 +0. 08¢ 17. 88+0. 19¢ 15. 70+0. 30c 17. 49+0. 25¢ 1. 23b 1.02¢
BE 29.15+0. 26a 26. 65+0. 30a 17.59+0. 23a 21. 2640. 19a 1. 66a 1. 25a

KR AR = G R /28 R (1],
Note; WUE=Pn/Tr[11],
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Impact of Illumination and Temperature Performance of Blanket-inside Solar

Greenhouse and CO, Enrichment on Cucumber Growth and Development

SUN Qian' ,CUI Shimao' ,SONG Yang' , YANG Zhigang®? ,DONG Qiao' ,SUN Shijun' , WU Hongyu!
(1. College of Agronomy, Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010019; 2. Vegetable Institutes, Inner Mongolia
Academy of Agricultural and Animal Husbandry Sciences, Hohhot,Inner Mongolia 010031)

Abstract: To evaluate the effects of solar greenhouse with different structure and CO, enrichment on illumination and

temperature performance of greenhouse and cucumber growth and development in the central region of Inner Mongolia,

using traditional solar greenhouse (A) and blanket-inside solar greenhouse(B),setting 4 treatments. AE(traditional solar

greenhouse A with CO, enrichment) , AN (traditional solar greenhouse A without CO, enrichment) , BE (blanket-inside
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solar greenhouse B with CO, enrichment) and BN (blanket-inside solar greenhouse B without CO, enrichment), the
influence of cucumber growth, photosynthetic property,quality and yield in different structure solar greenhouses with CO,
enrichment was studied. The results showed that the illumination and temperature in blanket-inside solar greenhouse was
superior to traditional solar greenhouse, the average light intensity in blanket-inside solar greenhouse increased by
21. 05% ,comparing with traditional solar greenhouse. Under the condition of same greenhouse structure, stem height,
average stem diameter,contents of soluble sugar, vitamin C,net photosynthetic rate and yield showed significant difference
between the treatments with CO, enrichment or not. Under the condition of same CO, concentration, cucumber average
stem height,average stem diameter,contents of soluble sugar,net photosynthetic rate and yield in BE were higher than
those in AE. Therefore, the optimization in structure of blanket-inside solar greenhouse remarkably improved illumination
and temperature property, combining with CO, enrichment as application technology, there was crucial significance to
promote the greenhouse performance and improve the efficiency of greenhouse vegetable production.
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