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Diurnal temperature and heat exchange changes of soil ridged
substrate-embedded cultivation ridges as well as their sweet pepper
seedlings growth differences in winter in Chinese solar greenhouse

FU Guohai, YANG Qichang., LIU Wenke"
(Institute of Environment and Sustainable Development in Agriculture/Key Laboratory of Energy Conservation and Waste Management of

Agricultural Structures of Ministry Agriculture, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract In order to explore the temperature of different ridges by using soil ridged substrate-embedded cultivation
(SSC) method, soil ridge with 40 cm width, 15 cm height as treatment 1 (T1),SSC ridge with 35 cm width as treatment
2 (T2),SSC ridge with O cm height as treatment 3 (T3), SSC ridge with 10 cm height as treatment 4 (T4), naked
substrate tank with 10 cm width as treatment 5 (T5) and SSC ridge with 40 cm width, 15 cm height as treatment 6 (T6)
were set. The results showed that the root zone temperature was low in winter in CSG,ranging from 10 —20 C . Under
different width of cultivation ridges, the ability of T6 root zone to resist low-temperature stress was the strongest,and it
was 0.55,1.27 and 1.33 T higher than T1,T2 and T5, respectively. Correspondingly, the heat exchange of the lateral

and vertical direction of T6 was relatively slow,and T6 was able to accumulate more energy. For different embedded
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depth and lateral soil forms, the ability of T5 root zone to resist the low-temperature stress was the worst.while T6 was

the strongest with 0.44,0.84 and 1.55 C higher compared with T3, T4 and T5. Although, the root zone temperature

stability of T3 was strong. the diurnal root zone temperature was low. Correspondingly. the heat transfer of lateral and

vertical direction of T3 were slow with less heat incoming compared with T6 which in the two directions of heating for a

long time and store more heat,while T5 was violent. In addition, for different width of cultivation ridges, sweet pepper

seedlings growth of T3, T5 and T6 was superior to that of T1,and T6 performance best. For different embedded depth

and lateral soil forms of cultivation ridges. sweet pepper seedlings growth of T5 were worse than that of the other

treatments,and growth indexes of T3 and T6 had no significant difference,but T6 has more advantages. In conclusion,

the ability of T6 under low root zone temperature was stronger than other treatments. It could effectively accumulate

heat and slow heat dissipation,and create a good root zone temperature conditions for CSG crops growth in winter,and

ultimately promote the growth and yield of crops.

Keywords solar greenhouse; SSC ridge; root zone temperature; heat flux; sweet pepper seedling growth
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Fig. 2 Sketch map of different treatments of cultivation ridges without film
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Fig. 3 Temperature changes of cultivation ridge root zone and inside and outside Chinese solar greenhouse
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Fig. 4 Root zone temperature changes of cultivation ridges with different width
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Heat fluxes of soil-substrate (a) and root zone (b) of cultivation

ridges with different embedded depth and lateral soil forms
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Table 1  Effects of ridges with different width on the growth of sweet pepper seedlings
b 7 ZM/mm MR R A AR B /em

Treatments Stem diameter Chlorophyll content Leaves number Plant height
T1 2.94 b 38.4 b 10. 8 ab 8.92 ¢
T2 2.97b 40. 2 ab 10.7 b 9.60 ab
T5 2.96 b 39.3b 10.7 b 9. 08 be
T6 3.18a 40.8 a 11.2 a 10.02 a

FE B W) 91K [) 57 B 38R 22 57t i 3 (P<<0.05) , F Al . (Mean®=SD),
Note: Different letters in the same column indicate significant difference among treatments at the 5%

level, the same as below.
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Table 2 Effects of ridges with different embedded depth and lateral soil

forms on the growth of sweet pepper seedlings

fib 3 2541/ mm 2R A AR B/ em
Treatments Stem diameter Chlorophyll content Leaves number Plant height
T3 3.10 ab 42.1 a 11.2 a 9.93 a
T4 3.01 ab 41.8 a 11.0 ab 9.15 b
T5 2.96 b 39.3b 10.7 b 9.08 b
T6 3.18 a 40.8 a 11.2 a 10.02 a
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